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Abstrac

The main objective of this study Inventory the insects taxa and plans, in addition to some
chemical properties presented in different environments of Eco complex wetlands present in the
Setif high plains. For a period from November 2014 to October 2018. Three different sits and
three stations were chosen, from each station divided into three transects, according to the
distribution of plant and soil salinity in each transect. During field outputs, several methods were
used to inventory insects and plants and collect soil samples. Results were analysed and treated
by many ecological indexes and analytical methods. The results showed a clear divergence in
soil characteristics between study sites and seasons, according to the values of salinity soil was
classified as Brackish and ranged from (1,14%0-147,66%0), while the organic matter ranged
between (0.01 - 0.07%), whereas the pH values were neutral tends to near alkaline and ranged
from (7,13- 8,33). The study of the qualitative and quantitative composition revealed insects taxa
and plants showed that there are 159 species belonging to 139 genera, 85 families and 12 orders,
and the plant inventory has listed 121species belonging to 91 genus and 33 families. It was also
noted that there was a Spatially and temporally variation in species distribution, The highest total
number of insects taxa was recorded in Sebkha Bazer, while the highest total number recorded
in April and May was 141 insect taxa, Shannon —Weiner index of insect varied between (0-1,98
bit/species) while the equitability index which ranged between (0-0,99), whereas the Simpson
index which ranged between (0-0,173). Jaccard similarity results showed the highest degree of
similarity was 89,80% recorded between FS1T1 and FS2T1. The results of (A.C.P) showed a
strong positive correlation between salinity and gypsum and a negative correlation with organic
matter. While the results of (A.F.C) of the three axes explained by 47,09% of environmental
factors, vegetation and soil properties showed two groups according to the presence of insect
taxa.
Keywords: wetlands, biodiversity, Sebkha and Choot, Inventory, entomofauna, plants, soil

characteristics, statistical analysis, Setif.



Résumé

L'objectif principal de cette étude est d’inventorier les especes d’insectes inféodés aux
différents types des zones humides dans les hautes plaines de la région de Sétif. Les
caractéristiques physico-chimiques des milieux de ces zones de zones humides (Eco
complexes) ont été également étudiées. Cette étude s’est étalée de novembre 2014 a octobre
2018. Trois sites différents et trois stations représentant chaque site ont été
choisis. Trois transects dans chaque station ont été retenus, selon le degré de la salinité, du
couvert végétal et du sol. Au cours des sorties sur le terrain, plusieurs méthodes ont été utilisées
pour inventorier les insectes, la végétation et le prélevement des échantillons de sol. Les résultats
ont été analysés et traités par de nombreux indices écologiques et méthodes analytiques. Les
résultats obtenus ont montré une nette divergence dans les caractéristiques du sol entre les sites
d'étude et les saisons. Selon les valeurs de salinité obtenues, les sols ont été classes comme
saumatre et variait entre (1,14 %o -147, 66 %o), la matiére organique variait entre (0,01 - 0,07 %),
les valeurs de pH étaient neutres et tendent a étre presque alcalines et varient entre (7,13 -
8,33). L'étude de la composition qualitative et quantitative a révélé que les taxons d'insectes et
des plantes ont montré qu'il existe 159 espeéces d’insectes appartenant a 139 genres, 85 familles
et 12 ordres et pour la végétation, on a recensé 121 especes appartenant a 91 genres et 33
familles. Il a été également noté qu'il y avait une variation spatiale et temporelle dans la
répartition des espéces d’insectes. Le plus grand nombre de taxons d'insectes (richesse
specifique) a été enregistre a Sebkha Bazer, tandis que le nombre total le plus élevé est enregistré
en avril et mai avec 141 taxons d'insectes. L’indice de Shannon—Weiner variait entre (0-1,98
bit/espéce), I’indice d’équitabilité variait entre (0-0,99), et que I’indice de Simpson variait entre
(0-0,173). Les résultats de similitude représentée par I’indice de Jaccard montraient que le degré
de similitude le plus élevé était de 89,80% et est enregistré entre FS1T1 et FS2T1. Les résultats
de I’A.C.P ont montré une forte corrélation positive entre la salinité et le gypse et une corrélation
négative avec la matiére organique, alors que les résultats de I’A.F.C des trois axes
expliquant 47,09% des facteurs environnementaux. La végétation et les propriétés du sol ont
dégagé trois groupes selon la présence de taxons d'insectes.
Mots-clés :zones humides, biodiversité, Sebkha-chott, inventaire, insectes, plantes,
caractéristiques du sol, analyse statistique, Sétif.
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Crocidura whitakeri, Macaca sylvanus, Gazella cuvieri, G.rufina, Atlantoxerus getulus,

Dipodillus simoni, Elephantulus rozeti.
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Oxyura leucocephala, Neophron percnopterus, Marmaronetta angustirostris, Numenius

tenuirostris, Chlamydotis undulata.
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Timms and Watts, 1987 ; Timms, 1993, 2009 ) Lal>{ iul,s 35 .(2019) Jaskulaetal., « a5
BLal pe (LM Largdgid e Bmgllly w56 Jo adlgeY bl ol 3 (a b, 2018
bl e g5 22 ol g AUl s a1l dikaie g 5y dilaie (3 835sl) S5 ) B0l
A Akl bl 3 (Williams et al., 1988) J alie Jlsl 3y ciim (35 6 a3 25U

(Lskaidly &ludl) ddstd A J1 gbUl) & 3l g et 2.1

sty Jlash sae sy W ab ) GbUL 3 Gl padl Jsm Slulng ar W e o) s
e Jl (3 ol A 8 s

& AW gkl &5y Lo, Js> (Bouakkaz, 2017) J aulys e olulys sus AL g;lﬁ\ (S §hns 61&
WT Lo alile 13 Jl el L}La C}J 25 457- WT G- Ais 3{}1) o)les JY}T FESSWWY
M) ST ooy 25 12 J] 35 3L g5 24 3929 = (Sadaoui-Yahia Cherif et al., 2017)
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at M o) i) S\ }:ﬁ‘

Jabl s (3 ol Gl el Jm ol Sl sue Ll ST5 LS™ (Poaceae) <Lkond! dile

58 alile 25 s> 21 (sl (Bensizerara, 2014) J Jlesls (Neffar etal., 2016) J Jlesl Js
59 3579 & (Sidi-Ali,2013) et LS Jaidh) a3 Glidly amglol) alomall UL e £
(Asteraceae) el dbile Jof Aul)l) (g e 509 3ble 22 1] oz dglol) Jumts (3L5 ¢ 5
43laslly clemr Y BLLy ol g o) Jo (Demnati, 2013) J alys 3y . Sutf sl ST
A) o QU5 g5 51 29y o8 el o rlag Olge Lo oo g g (38R ) 3
S& LS (Gramineae) ake=dl dile Ll (Chenopodiaceae) ais, .l dile Lgdin & alile 23
Chenchouni, 2007,) J Jlesl Jto Jad) a5 3 S Bl e s Consdl lalys 3ae L
s 3 dell) Bl et W2 s gl (Ghezlaoui et al., 2011) J auls 4£ LS .(2012
3 <Ly sWy 3 85 Js~ (Boudjemaa, 2010) s G aulys ) BLoYL Olag ikl 4
sbUl 3 aslll bl 170 Gy B Jy> (Madani, 2008) &l duls (39 il 3,505 352
awl> ) BLoL .Chenopodiaceae alils Lelte wMile 8 e gisn £ 16 Lo e Em O
Js> (Aboura, 2006) il (51 aulys (39 2z o (3 (Khaznadar et al., 2009) Lezest g
Bile 26 357y 8 eaml Gom 13l Ll ddbie 3y Oleels Sy g (3 8dlidl SBLA Ay
o LS sV e e i ST (Poaceae) kendl Alle S e 3L g5 69 o ST
e G sl e s (3 (Adamou, 2006) s a6 auls (39 cdlsdlly asle Sl Al aslad
CMle 99 iz 11 L ot g5 11 2929 8

ab ) Gl & el bl el £l Jom sl mde oty a8 LAl Ggrms o Lo
el e Lty ngendl Loy igis ool 2wl Jpll dols g 2Ll

ShLY s @ tmsholl Alamall SBLY Js (201300959 £,5) J anlys Len s 26 ) Jles Y ol
bl jas Js~ (Le Houérou, 1981, 1986, 1992,1993) J wlulsy Jleed) jaey . sumill 4y 4l
Atriplex w ool sd) (2031 o)) dilae (3 s lsdl) dglad) 2Ll

(Lskaidly #ludt) Ab J1 gbllt & L5l dulys Jg dale 523 2

Wlalys 3us oy bgba) #LLJST AW Al GbUl 3wl anls Jo ol o ol Y
A suanlly Bitall o ials” dlea SN olsbly dpl) plsaST el Luatluasy Byl dmgle s o s
Mo aall Joull dolsg Ll (39 514 3

Slalys Jir bt g sl o il (3 o) or ookl s 6 g 15 3 gl bl ol
a;w\j i3G5l jeles vy g\ (Aliat, 2007; Aliat et Kaabeche, 2013; Aliat et al., 2016)
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a2 ) R tiffi‘
Madani, ) J awl)s g ¢ Sl ol CIiSH a5 dalaia g Lo dilain (3 sl b))l sbUL il O
el SBLAL edle s 431 dulys s> (Chenchouni, 2007, 2012) J 4w, $lisy (2008
A Agle cdgls Jleel sae s Ly Blally Basandl 2o Zoal) SIS Ll Ggaan o Lol
(2009 (@>y9 (S gmsh9 2002095 T9 (o 199305519 ($350al1) Leis Lenailiasy
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S fadll

dalad) & Jraall
d) yal) Aldatal



) dilaid ol S peal W1 Luadl

£ o aakal plall LA Sl L e & e Al dilad Bala) il nl)s ik A s G
Akl Jolgally (oo Ty dsb s olbiladlly 34 lnys) S o s 18 Jalsall s ] L L3
Al Jolgey QL sladlt o

Al yll! c’e\yj dibll oo .|

il ddlais 1

Gl a3 1.1

JW 36°50" §35°00" 2, o (Lo o Libar . S B8 oo i ) sl (3 Cans ibais o5
able G b Gris K25y LS lbge of 5,0 6°00" Jolal) Jasg L 5°00" Jsholl Lo g syl o
9 ey 2L 3Ny gkl n s 1Yy G2l e g B4 BV Y L (DY (6) oy
0,27d5l L (512,0576549,64 &=L e 5 .(Bounechada,1991, 2007 ) zrest zp &Y5 &)
st Sl 52 A ey (5780 (gt sl ] Jleid) e axt sbsl) SIAU B am Ll e %
(4 JS5) (2009 (logkes) 3515 20 (3 Bejgn s 60 o 055y W lST60 (o ST

Ag )W) Waa gan g castas Ay g Aday JA :
S°0'0"EE 6°0'0"EE
2 & TR BEWEN :
4 - u
e _“) . e ;
_GAL'H‘« * :
= =
= - Setif ="
= _EEAS0 S B i
N =d N
) Lagl,
- ".\—J
s

SQOVOH E g:;::'l;-svtgssx‘sgtse:-: GCS WGS 1984 6°0'O" E :
0 510 20 30 40 Units: Degraa Alian (o 9h ga Adacu) gy Aday JAN auw )y a3

™ I Kilometers  1:25 000 000

RETOWE RN IFER P AR Y e
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Ayt Akl dalall o\‘;,qj.\ I -ﬂ

) dilaie § G & LU falgall |

Jlss o F A b Jlsal) s G Jlgal) o siny - ST JS Sl (1980) Dreux S W
bty gy Lege Lo Al alasdly b5l (aflad) s LS (2L ly sb )l 34 dp0) dslie
) JolsaSTLed)

FIESEAREVIPYRIIN BN |

B SOY) ol sl atladl b Jban G da)l Oled) (3 Lse Ly pUW Gl
aoidl gl il aloall o le sz sue 8 OF (S as ) Llsall on oo J(Ramade, 1984)
S elgally (215l SASlad) Emly ) Jalgaly A lonyg (el B0T) esal
ool 530 weblas OF eSS BT e 2edl (3 oY) AU alsall s o 8 (sl L)
.(Dreux, 1980 ; Ramade, 1984) -S4

wblgdl o g aslll il OB (1974) Dajoz -y ULl @l g9 Jo Lawl)s 3
Jolss ol o B liall ods gy (Bl 39 iga) god) on S e 800 By ey ol 2 L
Sblsdl misy Jlas] e Jalsall odn 555 LS (pl5 Y ¢lf) o3l 3Ly s e A 81 5,08
.(Faurie et al., 1980) a2 =N (3 ol el

o Wty epally Ll el digly Lilally BT Eys e 25U ool auls U] Lk 1
i BT, gl 8575y dorly s o ke o 5T 5T Jalgall odn st 136 ooe a8k ¢ ol
EHENCH Y

L sazell sl clldg tiadew cigtnd dlamg a5t slo) Yl e o as Ll Slbaall e Jsndl &
rbalsall oda gl g (9 1 4 3) 5D (3 2Ll 22018 U] #2005 2w o

8y 1 x> 1.1 .11

s, L)y LSS 3 ‘.ﬁm G i d il Bay Jo S5 g U Lelse (.JJ o A Ay e
Uiy 4 Lol )~ Y g5 J§J oL (1971) Sacchi et Testard >3 .(Ramade, 1984)
AV A Sy ol sad) aad) Slalall (s 3 deolol diay jlae) 3 54 dsg
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) dilaid ol S peal W1 Luadl

U Ay b )l (DUl (gl Wl oyl ¢ odoall A s basie oy 13 Jgdr
(2018-2005) cr Lo lsald Cidoow ailail

Jial | psanall | pacwd | spddgi | gl | saw [ gl | Al | Ol | gl | B [ ol [ gid [ Al A4
21,4 | 256,75 | 11,28 | 15,48 | 22,74 28 33,79 | 35,06 | 30,29 | 24,31 | 19,19 | 14,87 | 10,89 | 10,86 aJ(‘:)ﬂ‘%‘JA
RN
8,16 98 1| 444| 996 | 14,05| 17,48 | 18,11 | 14,16 9,68 6,14 2,85| 0,19 -0,06 & “J’(;;n “au
Ty
14,78 | 177,38 | 6,14 | 9,96 | 16,35 | 21,025 | 25,635 | 26,585 | 22,225 | 16,995 | 12,665 | 8,86 | 554 | 54 AZJ);JU;T

14,53 | 17425| 582 | 9571581 | 20,44 | 2533 | 26,57 | 22,16 | 16,94| 1255| 864 | 535| 5,06 Sl da
13,24 | 158,75 | 10,28 | 11,04 | 12,78 | 13,95 | 16,31 | 16,95 | 16,13 | 14,63 | 13,05 | 12,02 | 10,7 | 10,92 (AT) &
31,79 | 381,54 | 27,97 | 34,37 [ 29,11 | 31,11 | 1513 | 8,69 | 2536 | 40,36 | 48,22 | 43,06 | 40,49 | 37,65 | (Jle) ety
62,9 | 754,76 | 78,91 | 73,67 | 64,94 | 57,68 | 43,81 | 38,39 | 48,57 | 59,86 | 66,46 | 69,63 | 75,86 | 76,98 (%) 50

sk,
355| 4051| 312| 35| 32| 332| 348| 35| 372| 357 356| 396| 406| 351| 10D (Cm"ﬁ'“’“

(2019 cCidou Bedl sLo) Y1 akas) ¢yl

Gogd il 5 3:0,06 Sl B Bl ed @ Red a5l il Betd) 34 B O (3) s ne
L Slgnd U3 5 314,78 5 gl 84 dys Jine 518 (235,06 <kl o Bkisr 4d & s
W & &) Ll gl ag 3 21,4 Gygnd) salaall A donys bavgze e Laiy (2018- 2005 O

58,16 (S5l Lol

40
“ — (3) o) 3 Al da )
—— (3) il Bl alt A
30 \\ (T)' U‘ )
(a)bJ‘J&J‘ da ) b gia
25 / T \\
‘;2 20 r/ /// \\\\
— N\
%15 A IS AN
< L0 » // /
5 // )
0 \ A
PR N A A RN A
5 ® Y J 9 13 b J T b

Q12005 &br o Lo 3l e Lillly podall 30201 34 lays lawgze (3 a5 Ko
(2019 Cado a5t sLo) V1 3a2) 2018 jewwd

slizy) oS5 3) cCadaw a2 (3 dygall 1A Slrps bawse 3 ) (5) el @ wlasdl) s

b s Ll gy sl @ Asb ol i es Bl 5L Ol ails bl el o
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a..ui,.u\ dak:l delal) a\‘;,,‘,m At ﬂ

B ] i b oo shin) A6 ailn 5 wly Bl ed 5 8aS Sl wdis sley
> s

obdlldl 2 .1 .11

Saill] (g5l ajodly o)V Bad) Wlad) s Al Bwld 28115 Lty Sl Sladlod) e
S e 1087150 aessll JLsY) 3y . (Ramade, 1984) sl aam>sg ains o &
Sacchi et Testard, ) <Ulsdly ol ed) blas s L4l W 35 LS .(Kwok and Corlett, 2000)
(Quézel, 1957) Jsklly (2=l Loshsy L)V : oo adlad) Lelsall 40 3 el s (1971
G gl adsilucll HUaaY) ST (3 1S OMas ] Sla OF glay (3)Jad) wlboas s e
ibor o3 @ Sl aod Bl (Lo 4822 e il 3] 3l es (3 o llailoal] 208 ST
(6JK2) whe 31,79 5 L3l 2aST plal) Juboo i Lo e 08,69 oty o

50 -
B (o) bl
40 -
?j 30 -
K|
J 20
3
10 A
B
0
FU T EEN R A R TP T TR
APPSR R I '

2018 s> 3 2005 &lr Lo 32 oo (oallll) (5l Bl avsin 3 ol padl 26 JSCb
(2019 (i B9t Lo,V daz)

) 35l 313 .1 1

W 48 a5y . (Dreux, 1980) slydl oo cnme s (3 3gmsbl sl e WL Al 5b )l

ooy s 8aSy R Bgb ) by o) s W) bas g b ey Lewlid ol

Gl sllasll les]y BUSGy el mlaw e (L8 Ybs ciigme Bl 3

S g1l o Aol Bgdl il e Abgols Bmydy 55 ) Bunsdall 2t sl 0 By ) s

@ Oedl B b Ll Com e 1A e gl S e ag i ) ady agb ) A

Jska JS& (3 slaw 4l 2500 (2012) Gagnon et al., s (1985) Dajoz J Wiy awm.bll Sl

GV Bas By serd) S o S5y k) lame podes 3 ol ls a5 el

Hshedly &5y
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Ayt Akl dalall o\‘;,qj.\ I -ﬂ

et 1l 3 e enl 10 I ol el 82 il iyl 0 ¢ TSl 3 Jpnl iy
Risie o & WU S e 2l 53U 3 T T8,91 janss o5 (3 Sl il pe ik
Adkiexr 48 (3 %38,39 eyl Lis 15 s

70 (%) Akl

0 SN

(2019 (i Byt o)V o) Cada Aiain 3 pgtd) i) dpsb )l o gze 17 IS
zuism 411
ot O 0S8 U 5l bt b o ol g liall Bl bl ST e By 8 L)
.(Seltzer, 1946) Lt
Sblgdl cass lole o LS (Ramade, 1984) <blsd blisy mjs (3 Lils Los =L b
Lo DLl blas 5 LS 50008 L) ol LSS Laksb Ll ol sd ety (Dajoz, 2000)
Lk 50 M 5T ) O8G n o padd 5T e S bl s of 5 ) 2 L)) o L™ ol
B e il el colsT13) Lulg] of aael 2l e e 8 o Jsad) 0L O713) ol el s
.(Dajoz, 2000) JsY!
(1997) Bourouba J Wy .(5S3n) imall L0 ol s as Ul Al M (3 Cadows iboie e
A o S G bl e b Syl (ol ol e ) s gy b Sy
ol (20Y)
Sy st (o) Sfp 3,125 ($48) Sfp 4,06 o ol depm Losie ool bl Jl 3
(3 Jg) &/p 3,55 0,8
ae ol Wl (/03,55 5 (2018-2005) 8480 o Lo 2 b Bged) de o) losia 15 (3) gt M5 s
W eo/p 3,12 5 pomsd o2 @ e 350 Sl o i) sb e line b daw sl 302
(B UKE) &fp 4,06 2 (5hs o5 (3 Lekoned o3 A e
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a..ug.u\ daba:l Lol a\‘;,,al\

AT E f

4,5

o S o~

(& 1/10) T de s

\/\

gL de

2,5

1,5

0,5

N7

L

R N

7 P

W

v

Y

[(2018-2005) 371 g Lo Z LU sid) de ) asia 18 S
A dleddl A SN CE (3 A L) sadl 3 Jlesd) e Lpadins Cadows dibane 3 AL S
Rpebl Akl 3 3L s r gy sl e w5 G Bl Bl ) (b cCal) b 3 U
on L) 8t dibl U ey o) e 9 S8 L opad) aay e Caan dilaial)

—0<v<=5 (%)

—5<v<=10 (%)
10<v<=15(%)
v>15 (%)

[(2018-2005) 37} (Lo o 2kl ~ U J de e o) 29 IS

.2018-2005

iUl dogt 5.1 .11

Bagnouls s Gaussen &k= .1 .5.1 .11

B i) plsel W maes (lA hl all Gny jlaally 314 ol Gl 5 50
Sla3lus ¢ ast U O il O on sl (1952) Bagnouls and Gaussen «ow>s . )l ol xillg
B Bmys Cieo wlilis £aet ) seb Cb ) il W G By Cae e 3T T (ol
p=2T
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Ayt Akl dalall o\‘;,‘.l\ I ﬂ

il dast ab )l 55ally U 3740 OF >S5 Bagnouls s Gaussen J syl 4 (s bl abasli 5= -
P kleS dsgse

srall (3 alze gb ab M srall Wl gal i sul (oF 98T ga 1) b g8 Camie o DU 3pall i
(100853 o) sle et ) oS e o e &l a5l LY

30 60
25 N G o e
/\ / \ (Jla) Uil
20 40
= X

3‘)\‘);.“ :\9‘).\
cladloaly

=N \EL
SN ’

0 0
PO TN S SR , SRR SR S >R > PR
IR A s
.(2018-2005) 374l (3 Cade. 3ikeik Bagnouls 5 Gaussen) (sl s> 110 S

Emberger:J &3tegd! ailgkl) kb2 2 5.1 .11

B sy el 2aS o S Citat W e ol souie 98 Emberger @ Q lelas
AL il e e Ll sl (ols Ol e asligy of Bl Ul ) Lidlly (5l
2000 x P ;W aaall (3 Emberger Jules asls oSk

M2 - m?

Q =

Emberger bslxs @ Q
(2018-2005) ¢ 3zl 57l Ladlocd) Lo gze 28 :P
[(3273,245) 35,06 sl wid (s3ail 3 Dlmys bawgie 3 Led T 5> 2ys tM
(3273,243) - 0,06 85l dd Al 3 A s Lawsze 3 e 300 8> 43 :m
Lbsll (Q=3737 & A bl Jolakl a3 Of 4 el BMe 3uban

2000 x 3853

= : =37,37
Q 308,12 — 273,12

Gl (3 w5 2alaid) OF (g M dend) Uidgg Emberger J gl Llasdl e falal) s 2ad blinbg
Sl Lalasll - I o9 «Q=37,37 i cal e (11 Jg,:d\) S)bsled 93 S L;"L‘”ﬁz‘“‘“

bl g Sl el Chame e g3l 6 2 fbs Bl ) Of cns Bagnouls s Gaussen J s\, 4

£

’J‘f‘};f\
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Ayt Akl dalall u\‘;,‘.l\ I ﬂ

o 1 Al Alie gall (Balda

—alall 4as | Alie gall | gilka

-

40 / ladl Al gl (Bila
A7AT djﬂ.'- /
20
f”ﬂi 5.9l yaaall _Alie gl gilka
sl-al3] 2110 1|z B |4 |5 |8 |7 |8 |9 |io]11 [12Cm|
lam o gl a R e o = [EENEN

[(2018-2005) o Lo 3741 (3 Emberger Lok by Ciow dibil sy el 111 Kb

i Jelgs 2 1

Sl o5 Lwdin 2 ly Bz V1 8,880 e 22l BN Sl gay SOIUM 25y 2SS T e 2701 2y
ey gl olpebly BN STy JE o 841 Bpsanll Sl LIS, Byl Ly s ppiecal
s didae 2y slen e g Lo 1) BLoYL Lidasg Gygiae Olilasy L2 0 a2

(2 o pliar G oY 85 sl tlen ailsl) ad) Balsall e ) LSS5 ikt
B Gt gl i e 0S8 ) A B A B gl el e ally Sblsdy UL
e WIS e a5 i) Blsall ok gieall ol e isSS i B bl by
Lwotin &1 iy (el B R) gy o) of (U ) gy ol 5 (250 2A) (o
Lol )iy Sledl pomnd 2l 31 Sobay ol e Jlad) 5 13 dwdidl plgh) (o
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Ayt Akl dalall o\‘;,qj.\ I -ﬂ

wy AU BV Caas o 3aSs Vet a6 (2017) et s (2016 095 Ty Jesl))
AU IVl e ) i o2 3] oA gl

Bolig Lila 1> ol BT LS 2 ol e o 156 W 200 Jalse OB ((1980) Dreux J s,
& el @ oledl 0] (Dajoz, 1971) A (3 Wbl e IS ol e a5 @) oladl Bl e
.(Dreux, 1980) vty Gaslly L] ((gsaally SlaSd (Sl O3lall oo Lgailia 50 Sl
A=y 45, 1) BLeYL

Ll ailes 1.2 .11

Jhee o Laf s jany  Olad 2 o W3 ko) B B bigas 2uhl)) ddbie s
Py po sl rledl bLadl OF LS™ ) () Jf Bogad) Bmyog cguaall Sl o jaisiis
oS5 093 Al s OF Li&s (1988) Halitim J Uy .(Aliat and Kaabeche, 2013) &gl 4
[(Aliat, 2007) 23U & ly B (gpb) mdly dly 2SR lg iyl 270 (- DY)

Ky Jalgalt 111
St st 1111

e g5 42 Ll (Al dilae) Lty 2l 3 3Ll eladl) 0,5 (2004) MADR-DGF J Uy
idod) bl e gy 18 L& bl e @;:J\ i & o o g 249 s g 18
8yl §pandl UL e t\jﬁ 95 «(Hémicriptophytes) 3jiws Caadll ;o ¢ 13 (Thérophytes)
irlg gLl cladll (3 g el s 0T V) L (Géophytes) &2, Y1 @bl e (1o 59 (Chamaephytes)

e ST 540 ey ol Y IV e iyl dilae (3 3 Al
Halocnemum strobilaceum, Arthrocnemum indicum, Sueda fruticosa, Juncus maritimus,
Reseda alba, Tamarix gallica, Peganum harmala, Artemesia campestris, Salicornia

fruticosa, Salsola vermiculata, Atriplex glauca, Atriplex numelaria, Atriplex canensis et

Atriplex halimus.
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Ayl 31509 3 b Jad! fuadll
JSdsby (S 5l o B al) axbling wllagty Bl Wlos Choy () Gad) F b s 3
£ i imgle maS Al Jatlas jlae) am JsT e L) elbadll BUS) a5Ld) 2e Y1 s alaiis
JSols] @l eds (3 wladt wisy £ Anls Jol e O e il T ol ] 3 s
w9 3 o e L] Bud e eg (3L elladll BLSH 2701 B gle 7)) it LpaaSlad Lag 2k
gl IS HIIN Sl SIS AL R Y1 ey (513 S oy 2V Sgis o) ol 2k
Flisy wlazy g ST aile B 66 §snt il m )l fab 3 dsne Vs slaslly a3
Al ohasly adlasY) Gl oS5 el 18 3 el 3 el o) ¢ B sV s
&35kl Caey .|

izl s Gl B ae mdlge SN lasl & bl ab )l sblidl gl CSU 3 auhll oda o)) &
ollag &M el & o (14513 12 JKaY) Grleodd Llall Oladl dilaie (3 5015l (Lpe il Loy
e LS ) Bl Bl 0 Vb dgte Goo e pblie N ) a2 S0 ¢ (pBge |57 adlie
3g (17916 <15 JKY 3 e oo LS akuadl) lpadl ) BLoYU 7)) agha o3 AL aa Yl
Sy oy clasdl ol il Bl ) Blag¥l Gl (3 SbLdly et Gluol kil (gl ¢ 9l ad
£ (GPS o)l aisll wad malail jler Abauly wllagy wge IS 3lad bl wad @ (i) of a5

103 jle) ARC Gis gesby dbouly 27 cobldl (ol sl Coliol s LA

et

wrs

Carte de délimitation du
Complexe des zones humices
Sebkhates des Aures

sz Ll Oladl adbis & (bskdly #ledl) 2b ) sbliold agd) oliiall dnly 2oy 2 12 S0
(DGF, 2014)
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[BHE ST

= s Kilometers

+ 00,751,5 3 1:400 000

1:30 000
Coordinate System: GCSWGS 1984 2 1 2 4 6 8
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fometers Document Nameilies 354 5o

) Sl N ) s 3 ol i e 013 IS

Apda ) gibial) 55 Ay A
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Document
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Ayl 31509 3 b Jad! fuadll

Sebkhet Bazer )b &sems Js¥t adsbt 1.1

2004 A Lol 25l 3 oAby dibie o sle g AW oLl 0 50582 e Bl L A
1sb 1a3936.0538433 1 2,0 3515 Lo cidaw Yy Rdall 35055 2Bl 58 5L Rl Cgr (3 1S
oS109 Jlst Lol (21 ol Uole 5 das (ol b G5 e 500 £l ey 5.6470148
Lty polsdl Ban By (bl g Al Lsiry (Dol G JLetdl (o aag (UL ady (sl
Qo= axlos Jo il axdl L IS736 s> 2 Cadaw Budey (oIS 09 2 Aadal) dpds e dad (e
oLl adl ~O sly sgn (M lgy Olapr slag Osladll slg il B Led sy LS 1550
Bend) odag L olsdl Amdy )y And ol 4] BLO) (i) b pLT Learts ez Ul g2y clinal
SOL gl dsend) Lad g 14 st gly Bkl a5y Glsemy Gl sl gy
Suaeda fruticosa, Atriplex glauca, Atriplex halimus U Ll il @bl oo Lulul 058

LS b a0 ol & Jles| ¢ .(DGF,2004; Baaziz et al., 2011) Salicornia fruticosa
Jo¥t dast 1.1 .1

Lowds ¢ (B2 (5°39'51" 5 5°39'55") 5 VL& (36°03'48" 5 36°03'58") i (BS1) Ly dastl w5
AU dede UL 2y s9me sl ods saax (BS1T3) «(BS1T2) «(BS1TL) 4z pblis &6 )
Senecio leucanthemifolius, Spergularia diandra, Atriplex glauca, Suaeda fruticosa, Suaeda

mollis, Hordeum maritimum.
W dast 2.1 .1

Londs @ (5,5 (5°41'12" 5 5°41'41") 5 Y& (36°04'57"5 36°04'01") (v (BS2) a5l abast) o
SOL Jan sy ihdl ol azs (15 JK2) (BS2T3) (BS2T2) «(BS2TL) &eye ablie M

W) dde
Atriplex glauca, Salicornia fruticosa, Suaeda fruticosa, Suaeda mollis, Suaeda vera, Cressa

cretica, Juncus maritimus, Peganum harmala, Hordeum maritimum, Typha angustifolia.
) des 3.1 .1

Leons @ (15,3 (5°39'49" 5 5°39'42") 5 VL& (36°02'40" 5 36°02'38") (v (BS3) Ul dkest) nis
UL a2k oda (3 2l (15 JSSs) (BS3T3) «(BS3T2) «(BS3TL) iwzye wblis &3 )

W) dde
Aizoon hispanicum, Senecio leucanthemifolius, Spergularia diandra, Atriplex glauca, Salsola

tetragona, Suaeda mollis, Juncus maritimus, Hordeum murinum.
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2588 iy gl Ay &b lg> A (s AL By gy Jgmal oy plel SWsT s> G2 3y ol
12223 il axiy (5,5 '48 © 5 Jshll sy VL& 35935 (ol s g aB LOsie 5Vy Axtay
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asly) e o2 Byl WY o el AW LGl s g S el Al SBLIL bl
3o o LS aad by e ol W L] ¢ .(DGF,2004 ; Khaznadar et al., 2009) <4

16 S
Jo¥ ks 1.2 .1

oS & .,5 (5°51'36" 5 5°49'13") 5 VL& (35°57'26" 5 35°57'34") ne (HS1) SoYI aastl nis
SBLA jan sgrg ol oda ez (16 JS2) (HSIT3) «(HS1T2) «(HSITL) dedje ablin &3 )

(W) e
Aizoon hispanicum, Paronychia argentea, Spergularia diandra, Spergularia marginata,
Spergularia Salina, Atriplex canescens, Atriplex glauca, Atriplex halimus, Atriplex
nummularia, Halocnemum strobilaceum, Salicornia arabica, Salicornia fruticosa, Salsola
vermiculata, Suaeda fruticosa, Anagallis arvensis, Peganum harmala, Hordeum maritimum,

Hordeum murinum, Sphenopus divaricatus.
W des 2.2 1
Lol & (5,0 (5751'36" 5 5°52'31") 5 Y& (35°54'51" 5 35°55'06") (e (HS2) a5l dbastl o5
SBL Jan sgrg 2l oda fas (16 JSi) (HS2T3) «(HS2T2) (HS2T1) &y ablis &35 U]
(W) Ale
Aizoon hispanicum, Atriplex canescens, Atriplex glauca, Atriplex halimus, Salicornia arabica,

Salicornia fruticosa, Salsola vermiculata, Suaeda fruticosa, Peganum harmala, Hordeum

maritimum.
e i 3.2 .1
Lo & (5,5 (5°45'00" 5 5°44'52") 5 Y& (35°55'07" 9 35755'09") (nv (HS3) adld) abesd) oy
ULl jam seg Al oda jas (16 [SK2) (HS3T3) «(HS3T2) «(HS3TL) 4wz e ablis SO0 )
W) A
Aizoon hispanicum, Atriplex canescens, Atriplex glauca, Salsola vermiculata, Suaeda fruticosa,

Hordeum murinum.
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17 Sl 3 s

Jo¥ s 1.2 .1

A Lo & (5,5 (5°42'09" 9 5°42'08") 5 Y& (35°59'34" 5 35°59'41") L (FS1) &l abast) wis
Aoks SBLA jam sery Aol oda jes (17 JSK3) (FSITB) «(FS1T2) «(FSITL) & e blin &35
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Spergularia diandra, Atriplex glauca, Salicornia arabica, Salsola tetragona, Suaeda mollis,

Peganum harmala.
Low dast 1.2 .1
Lorni & (5,5 (5°37'51" 5 5°38'06") 5 Y& (35°55'23" 5 35°55'21") i (FS2) il dkestl wis
Bmle SUL) Jan Serg At oda fas (17 JS8) (FS2T3) «(FS2T2) «(FS2T1) ablis &3 )
W
Atriplex glauca, Salicornia arabica, Salsola vermiculata, Suaeda mollis, Aeluropus littoralis.
W desy 1.2 .1
Leani & (5,5 (5°37'08" 5 5°36'56") 5 YL (35°53'54" 5 35°53'55") (n (FS3) Wl dlast) nis
Bols SULAL Janr sgrg Aol ods e (17 JS8) (FS3T3) «(FS3T2) «(FS3TL) ablis N5 )
AU

Salicornia arabica, Suaeda mollis, Peganum harmala .

A gl adalial) 2yt Ady
. 2 c;ss oS A A

57

©
Q.

0

Ly2]

Coordinate System: GCS WGS 1984
Datum: WGS 1984

ilometers 1:20 000 Units: Degree i}
Document Nameilus 58 s

58 5:63 565 568 57

Al Lo @Bk S Dlla) e Bl WU s Ay 017 S

38



Ayl 31509 3 b Jad! fuadll
a1 elealt dutys

dorlgdly Laaly apsdl A ld) e g ) S3I6M 3 LI st jaslad) dul)s e dulll e U
AL 1) fBod 2

Cbldl o & dlemind! Bluglt (11

@ s3msh DL g1l Sliol 5z T e alels Sl B3 cla] @ OBl sl § 5l 2ty
(it WA Gy caladll (S o Jgme el ok (Lt e WS Liadtsiaa] D) <315
B s r gl Gy laly OISy ekl s Ailally alal oY) s (g SBLAL dols )lan]
L sl aols Vo F T Julsey UaaVly ab g

Okl Sgims Js 2 .11

bl dfddy b 1.2 11

Sl Ly 2ol anlll aibie (3 859kl 5L gl Ol iz e Cpadl ga 54 Vs e 2 3]
IV e a5l bl A elm) ¢ o (O Bl wigall sl 5y Jadg B UL Rl
2015 G (3 3Wly 2014 diw (3 JY) skl o les Bl pilge o wge 73 Al Ol Bus
M L ond @ pdse I Slla N5 L) @Blol) s @ (2018 A & 855 Y152017 2w (3 28U
i) disby ol sl (Sptmny Bl domshe )5 o o Ll 3L i e a2 [ 200 oblie
cblEl e ) gl el Bl S o2 (Lasdly Bl Bl) SR s dges 5 0SSt
aals o Oz o o U3y Loy wblill ol (g5t e a3L1 6191 o @ (aladio 27 & ol
Sldll pog ¢ adaie S8 ) WLl £ o 831555 g dT il @lse (8 8agmsbl £l mad
(18 JS2) e padlly Ciad) ol n peell sl ¢ a8l STy w4 B 8

ol g Lo 3

i) pigl 58 1.3 11

§ s gt (o) Bl (3 g IS0 ige Bl Yy (andl Lpamy e &3L1 G131 558 ¢
I Lgmr & ) loglall o 4 gaalll e S8 oo Cind Gl ol Admss Jo Sliall mg
e 3ad Gl LT AW STLy0s Gl Blgl pan Liad (O jeyldl) 85STL ol 2
bl aa s Sl Lo Sl oda

39



Ayl 31509 & b Iy uad

WL Sl Wi 2 311

ol el SISy JLaVly JLally SLa¥ly 310U 2 ISl ulell e blaze] 35l ol Wil &
Lo il 8Gay S e bzl e B slasyl wad @ LS gl Sl Gl

A s (33061 jae 5559 (WwW.tela-botanica)

Lehealy Ayl Wl e SBL Sl dsT 20, b 218 S
I IRRCHTR e | |
e CL“;L;J.@Q‘ BUE cJS-\.:.U (O il J,a:,L Jyu caﬁi:w')}u w\._ff s, Q\j)i}“ o A RN
Slaal) oS lr ¢ g S ST 2l 2 (Sradl Ceadl) st e pH Sl LS 26U
Lerogs Ledsls wliall wos) DMy 58 o Blsd somnn ISy Wliall Ojg) Oy i e adial)
e S Dl g1 ,87 s B pad IS Sley e bl coMomg 0,8
HCI W 3lS™ o cpH = 4,0 plas b8 Jol (pH =7,0 olaie ool3 Jole  loie 5o
Ol S gims o 1T
e )l Wl o i IS8 2ol ablie S S e di ST G e Olis S aa £
10-0) 27 (amdand) (i lall Jo oyl die 108 ¢ goms (5T 2,5 whaie 27 ablll ¢ got Loty
L) g1V 855 mig o Al patlas B 136 Sluall sds W mas (19 JS2) (e 20-105 e
Sy iy

40


http://www.tela-botanica/

Ayl 31509 3 b Jad! fuadll

b G Je 2T

S aA ol a sy 339 e Y Ol AN 1 el Bl e § R ol il x

L il el el & Bole o1 0S¥ OF Ljty Gl o bl o b B 323, aab S

Joss iy can § (g Alanly caimb Sl Ciodd g &L sl Vg 5801 ] e Lo

sl inals Al gt o Jlpdlly S Jlall oWl ) sy 02 o s

SeSI Jloedt 12111

Al S a3 Aol 1.1 .2 L1

oAkl 825 Lgad 31> damys e SUeS Jeosdl daps o Slex iz e di bl sds ez

W amslll s Bb il e iniy Bl dmgle ik ST JUeSd) Joosd) dipb pusandy 25

Jlake 640 Joley dSIM 1 JS70F ot 2001 2 W) 2aS” 1 &) 5 dS/M 2 il e e Lgzepmg

(11 ¢10) gl v Sl 25 203U 2s a5 (Richards, 1954) 513 -l

et e Glall 256 ps8 (5 1) Jo 50/ § 10 T e oS/ B 1 oo atlyé sy Salsts p2d o2

Loz, (iids 30 34k lakl S Lol Lpas Ladsuias 50 S (3 Sl el e 3283 30 3L JL oS U,

Sl e ol 2 i Ta # Gho Bel A mog 230,680 AU Sl

pH &l Ao ged) drys pu 2.1.2 111

AT e 20 pH 3 em WU L(12 32be) 9-3 0 )l & med S 395l 301 PH o3 ol

Al o 1155 Bale el B SIS Led oSy b i)l Ol (3 leges oLl

aks sy U S0 glae 3 f dntd) Lgmme (3 515800 1L O @ s ks B pH S S

o Al Blabsas (3 of ((sh 5T s ) e 5 03p9 il peiu 143y Wils) (521 «2:1 <1:1) : Jon

s s oa pH ) W3 Sl Bipby 25500 Vol aiy b sy 2l

Jolt Ay

Al sUI e plosT g (Lo 2 iy sl o sty B0 o o 38 5/1 A0 G alsns 2d

o5 esh f Rl s e Lo 50 Caaiaiy 141000 Axe g AST( Wles Bl 25 £ 10 Ljy Cot

Gl D Ll Ll Ledstns 500 S8 Sl m 3235 30 84k SLeS 1) Sle M 3l

=pH L& &> jledl bowai ¢ T=pH 3, plawe Jol2 3 o)) 59580Y1 s o pH Sler Loz

=pH e L) 4 =dpH o i ol 3 5T 50 oy Joill sl Juig 29580Y1 0 ¢ (7

Al slell 3 drall Cadl) e 5l ¢ cCaigy Al sUL Juyg (ol Sl e 502 SY) iy o4

o) Joltl Jlasal 5Ll 8ol danle g (356 30 Ay shall A gad) s 5ol )l Js T g o3 Gas

(20 JS5) Sl o dsgnt sl 303 3 ) 13
41




Ayl 31509 & b Iy uad
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(13) 3l o DA g S g S 8 ol o2 (21 S8 Bl e ) s
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1981 ;Roger ,1984; Pihan,1986;Goulet, 1992; Stichmann,1999; Bouchard, 2004 ; Dietrich,
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(ACP) Analyse en Composantes Principales  dmwlw¥l OUSLL kS 5.1
(> @B S a2 IS8 SO A el bl (s5te e ACP Al b S L2 ol | &
S Ll e (%85,84) Sas Lo sl et OF (43) JSCelly (4) sl el e s
5B S Loy edl) Ll e (%43,478) JaY¥) 521 Sy i) patlas ¢ ahed) clpanal]

LISl e (%67,31) Kk Legesasty ndll L) 0 (%23,83) (31!
i) Ll 3 4 J g

Val Eigenvalues of correlation matrix, and related statistics (Spreadsheet51) Active
nt?n?t?er variables only
Eigenvalue |Total variance% | Cumulative Eigenvalue Cumulative %
1 2,173918 43,47837 2,173918 43,4784
2 1,191733 23,83466 3,365651 67,3130
3 0,926642 18,53285 4,292294 85,8459
4 0,532152 10,64305 4,824446 96,4889
5 0,175554 3,51108 5,000000 100,0000
Eigenvalues of correlation matrix
Active variables only
24
22 43,48%
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1,4
()
= 12
=
g 10
=
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00 05 10 15 20 25 30 35 40 45 50 55 60
Eigenvalue number

Eigenvalue i sindl Ul i Lilis 3linll ACP LE o 32U sl s 43 ISKa
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Factor 2: 23,83%

Projection of the cases on the factor-plane ( 1x 2)
Cases with sum of cosine square >= 0,00
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Projection of the variables on the factor-plane ( 2 x 3)
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Factor 3: 18,53%

Projection of the cases on the factor-plane ( 1 x 3)
Cases w ith sum of cosine square >= 0,00
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(r=0,27) dgaal 35Uy SN oy Crn 24l
¢ Lo o(r=-0,61) Ll Joles dod iy amsllly dgaall S5 o (568 (b Bl Jemes €

(r=-0,01) caly LIS (el oV i g s bLo) s
gyl 4 aslas Calisd LYY Jules B5h02s 15 Jgdr

Correlations (Spreadsheet51)

Variable EEAIY pH ] ! EPENIC
gl 1 -0,419697 -0,094672 0,457765 -0,612984
pH -0,419697 1 -0,009794 -0,159733 -0,119947
S -0,094672 -0,009794 1 -0,042290 0,267158
! 0,457765 -0,159733 -0,042290 1 -0,525209

dyguanll 851 -0,612984 -0,119947 0,267158 -0,525209 1
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(6 Jgixr) a5l Able 335 e 91 o dejee 3L 5 121 sl ¢ Eo (2018
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1. |Aizoaceae 1 1 18. | Juncaceae 1 1
2. | Asparagaceae 2 2 19. | Malvaceae 1 1
3. |Asteraceae 19 22 20. | Nitrariaceae 1 1
4. | Apiaceae 3 3 21. | Orobanchaceae 2 2
5. | Boraginaceae 2 3 22. | Papaveraceae 2 3
6. |Brassicaceae 6 6 23. | Plantaginaceae 2 7
7. | Campanulaceae 1 1 24. | Poaceae 13 15
8. | Caryophyllaceae 6 10 25. | Plumbaginaceae 1 1
9. | Chenopodiaceae 3 6 26. | Polygonaceae 2 2
10. | Amaranthaceae 3 7 27. | Ranunculaceae 3 3
11. | Cistaceae 1 2 28. | Resedaceae 1 1
12. | Primulaceae 1 1 29. | Rubiaceae 1 2
13. | Convolvulaceae 1 1 30. | Rutaceae 1 1
14. | Euphorbiaceae 1 3 31. | Tamaricaceae 1 1
15. | Fabaceae 4 6 32. | Thymelaeaceae 1 1
16. | Frankeniaceaea 1 1 33. | Typhaceae 1 1
17. | Geraniaceae 2 3 g sax) 33 91 121

Fualyld) @3190 o AL BLo L3uall 33401 .1 .2
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el s mge IS olbat) nad G o) wladll (3 G slad) sgmg plinil fes & Loz

(51 X&) FS3T3 <FS2T3 «FS1T3 ¢HS3T3cHS2T3 (HS1T3 dayl Lot

50 -
40 - LSS
Biay Ly
4 30 - B ol b
> 20 1
10 A
0 -
dua gl adalidll

Blse olbg x il ST 3 B el AL @ s ly e 3L 151 sue Gy 51 (K8
Y

oty #1950 Bsuall 8 g o SN i L 3.2
o SV sae o W) o pr Nl ST 0T G gy all &S aBlgel) U il ol
%18,18 5 %20,88 Jsln L (sl leg 22 5 Luir 19 2 (Asteraceae) &SH Al » ¢15Yly ol V)
A6 (%14,29 Jslay Lo L 13 5 (Poaceae) kel ablal) ulis Y1 sie om0 Ll (sl e
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® Thymelaeaceae
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RO EN U W P (PSS KU RCS L AU SRR B S

el Wl Al s Jef el b WY nsite 8T e o] ) ol AL IS
N Wl (3 Aell l5Yly ol Y1 g sa2 0 %65,29 s S8 £l V) Ll %61,54 et

(53 JSadly 7 Jpr) gyl
Al 3les 3 plsVly b Y1 G e L OB T Jgutr
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Buprestidae

Trachys

Trachys troglodytiformis (Obenberger, 1918).

Aphanisticus

Aphanisticus emarginatus (Olivier, 1790).

Bruchidae Bruchus luteicornis (Illiger, 1794).
Bruchus - -
Bruchus pisorum (Linnaeus, 1758).
Amara * Amara lunicollis (Schiodte, 1837).
Bembidion * Bembidion tetracolum (Linnaeus, 1761).
Coleoptera . - - —
Carabidae Calomera littoralis (Fabricius, 1787).
Calomera * —
Calomera lunulata (Fabricius, 1781).
Nebria * Nebria andalusia (Rambur, 1837).
Cerambycidae Rhamnusium Rhamnusium bicolor (Schrank, 1781).
. . Cassida vittata (Villers, 1789).
Chrysomelidae Cassida

Cassida rubiginosa (Mueller, 1776).
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Cassida viridis (Linnaeus, 1758).

Chaetocnema

Chaetocnema aridula (Gyllenhal, 1827).

Chaetocnema tibialis (llliger, 1807).

Labidostomis

Labidostomis taxicornis (Fabricius, 1792).

Lachnaia

Lachnaia pubescens (Dufour, 1820).

Longitarsus

Longitarsus absynthii (Kutschera, 1862).

Longitarsus pellucidus (Foudras, 1860).

Oulema melanopus (Linnaeus, 1758).

Oulema -
Oulema gallaeciana (Heyden, 1879).
o Coccinella Coccinella septempunctata algerica (Kovar, 1977).
Coccinellidae - - - - -
Hippodamia Hippodamia variegata (Goeze, 1777).
Curculionidae Lixus Lixus algirus (Fabricius, 1801).
Elateridae Agriotes Agriotes sordidus (llliger, 1807).
Cordylepherus Cordylepherus viridis (Fabricius, 1787).
Malachiidae . Malachius bipustulatus (Linnaeus, 1758).
Malachius
Malachius rubidus (Erichson, 1840).
Berberomeloe Berberomeloe majalis (Linnaeus, 1758).
Meloidae Meloe Meloe cavensis (Petagna, 1819).
Lytta Lytta vesicatoria (Linnaeus, 1758).
) . . Psilothrix viridicoerulea (Geoffroy, 1785).
Melyridae Psilothrix
Psilothrix illustris (Wollaston, 1854).
Prionoceridae Lobonyx Lobonyx aeneus (Fabricius, 1787).
Rhynchophoridae | sphenophorus Sphenophorus abbreviatus (Fabricius, 1787).
Aethiessa Aethiessa floralis (Fabricius, 1787).
. Bubas Bubas bison (Linnaeus, 1767).
Scarabaeidae - -
) Tropinota hirta (Poda, 1761).
Tropinota - - -
Tropinota squalida (Scopoli, 1763).
o Bledius * Bledius tricornis (Herbst, 1784).
Staphylinidae -
Ocypus* Ocypus olens (Muller, 1764).
Heliotaurus Heliotaurus ruficollis (Fabricius, 1781).
Tenebrionidae o Pimelia bipunctata (Fabricius, 1781).
Pimelia — -
Pimelia grandis (Klug, 1830).
Forficulidae Forficula Forficula auricularia (Linnaeus, 1758).
Dermaptera —
Labiduridae Labidura Labidura riparia (Pallas, 1773).
] ) Mantis Mantis religiosa (Linnaeus, 1758).
Dictyoptera | Mantidae - — -
Sphodromantis Sphodromantis bioculata (Burmeister, 1838).
Culicidae* Culex Culex pipiens (Linnaeus, 1758).
g Muscidae* Musca Musca domestica (Linnaeus, 1758).
'g Sarcophagidae Sarcophaga Sarcophaga carnaria (Linnaeus, 1758).
Tachinidae Tlephusa Tlephusa cincinna (Rondani, 1859).
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Alydidae Alydidae Camptopus lateralis (Germar, 1817).
Miridae Campyloneura Campyloneura virgula (Herrich-Schéffer, 1835).
Notonectidae* Notonecta Notonecta glauca (Linnaeus, 1758).
< Aelia Aelia acuminata (Linnaeus, 1758).
1
%’_ ) Carpocoris mediterraneus atlanticus (Tamanini, 1959).
= . Carpocoris - - -
b Pentatomidae Carpocoris purpureipennis (DeGeer, 1773).
I
Eurydema Eurydema ornata (Linnaeus, 1758).
Graphosoma Graphosoma italicum (O.F. Muller, 1766).
Rhyparochromidae | pachybrachius Pachybrachius luridus (Hahn, 1826).
Scutellaridae Eurygaster Eurygaster maura (Linné, 1758).
o Aphididae Aphis Aphis fabae (Scopoli, 1763).
*‘é’_ Eupelix Eupelix cuspidata (Fabricius, 1775).
g Cicadellidae Graminella Graminella nigrifrons (Forbes, 1885).
T Psammotettix Psammotettix alienus (Dahlbom, 1850).
Apidae Apis Apis mellifica (Linnaeus, 1758).
m Andrenidae Calliopsis Calliopsis subalpina (Cockerell, 1894).
E o Cataglyphis Cataglyphis bicolor (Fabricius, 1793).
oy Formicidae -
= Messor Messor barbarus (Linnaeus, 1767).
g
f Sphecidae Ammophila Ammophila sabulosa (Linnaeus, 1758).
vespidae Vespula Vespula germanica (Fabricius, 1793).
Vespula flavopilosa (Jacobson, 1978).
) Tetracis Tetracis cachexiata (Guenée, 1857).
Geometridae
© Rhodometra Rhodometra sacraria (Linnaeus, 1767).
ko Nymphalidae Vanessa cardui Vanessa cardui (Linnaeus, 1758).
Q.
S Papilionidae Iphiclides Iphiclides podalirius (Linnaeus, 1758).
o
] Pieris rapae (Linnaeus, 1758).
- Pieridae Pieris — i - ( - )
Pieris brassicae (Linnaeus, 1758).
Satyridae Pararge Pararge aegeria (Linnaeus, 1758).
© . .
8 5 & | Libellulidae Sympetrum Sympetrum vulgatum (Linnaeus, 1758).
o o Dociostaurus Dociostaurus maroccanus (Thunberg, 1815).
= Acrididae - - —
=4 Locusta Locusta migratoria (Linné, 1767).
o
= ) Ocneridia Ocneridia volxemi (Bolivar, 1878).
o Pamphagidae -
Pamphagus Pamphagus caprai (Massa, 1992).
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Eigenvalues and Inertia for all Dimensions (Spreadsheet 2 doc final)
Input Table (Rows x Columns): 159 x 27
Total Inertia=1,1851 Chi2=2100,0 df=4108 p=1,0000
Singular Values Eigen-Val Perc. of Inertia | Cumulatv Percent
Axis| wH gl |§fz‘ :;:es bl o crbel] a8 Chi Squares
CJINY o %o pendl %o yondl
1 0,543185| 0,295050 24,89701 24,8970 522,8282
2 0,383668 | 0,147201 12,42118 37,3182 260,8402
3 0,340365| 0,115849 9,77558 47,0938 205,2837
4 0,305274| 0,093192 7,86379 54,9576 165,1367
Plot of Eigenvalues
Input Table (Rows x Columns): 159 x 27
Total Inertia=1,1851 Chi2=2100,0 df=4108 p=1,0000
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Dimension 2; Eigenvalue: ,14720 (12,42% of Inertia)

2D Plot of Column Coordinates; Dimension: 1 x 2
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles
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Dimension 1; Eigenvalue: ,29505 (24,90% of Inertia)
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Dimension 2; Eigenvalue: ,14720 (12,42% of Inertia)

2D Plot of Row Coordinates; Dimensions: 1 x 2
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles
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Dimension 1; Eigenvalue: ,29505 (24,90% of Inertia)

2x1 jsmell AF.C b o ikl Oliol wiosd drend) 2oy 11 o 193 S0

110




! Gl E |
:3x2 y9* &
PP B UMY o 21 T Bt (L3ges) 3 sty (1B1) 2 421
(2,4l
3 52y Sl e %12,42 Bt 25930 el (3 ikl s19Y) Silas (95 94) ISCa)l e
2o Bl o5 Upme S bl e % 22,19 B Kty sl £ a2 ¢ AU alill 0 99,77 et
o oY) el OSE c pgest Ll i S ) cpds (3 Basmse BJaY) Sleslall
HS3T3 ¢ HS2T3 <«HS1T3 «FS3T3 «FS2T3 «BS3T3 FS1T3 «BS2T3 «BS1T3 4wz e Cla\.u
CPAl sdn jasi cpypmall deendll (Gldly LAY Ol 2 jpeal] dedl Congll LU 3 o8 8
by B sle sgmg me L) slaall plaaily Aol SUpis R A )l

«CO14 «CO13 «OD1 «OD2 «OD3 «OD4:OD5 (HE4 HE3 > dz,al ablill 0dd 2zl 61539
Aol A (3 plsY) gl o ) L) T RALL s 3 B e gl ods s
0,5193 Lt Jolagy jedll oLl o %1343 Gty gl 2 ) CO13 503l o S I gl
L (R2= 0,4566 dodond) Jalagy jodll L) 0 %13,21 &ty egel 201 CO14 ¢ 531 4k R?=
A r %7,8429 A Jio U OD1 ol ol Al g W e 3 bl G elgYl

I Aol abUl e 56T i 21 degastl Lol ¢ R2= 0,44508 Lol falagy il
« BS3T2¢FS1T2 « FS2T2¢BS2T1 ¢HS2T1 «BS1T1 « HS1T1«BS3T1 <HS3T1 «FS1T1 (FS2T1
shedls aleYl U 3 a8 ) FS3TL « FS3T2¢HSIT2 (HS2T2 « HS3T2¢BS1T2 «BS2T2

o B LB G elat e 2l ) Blol) LE B Aol wbUL ada fas 39 2 1y IS

e ST gl o om ) loy 3 S8 )l e res S ] 1S ab) &5 50y
« CO38«C0O37«C0O49 «CO40¢ CO31: CO30 «CO23¢ CO28 «CO27« CO26¢« CO25:CO9 «CO11
¢HY21<HY20¢ HY1< HY12< HY2¢ HY1< HE8«< HE7< HE5¢ DI9 « DI17¢< D114« DE1< CO39

A5V gl G il Ll (3 LAl Lag #jas UUS LE9« LES« LE6« LES« LE3LE2
W e %2,27 ke Jidl HY16 (o JSglsY) ods it 3 g0y W jpall ol a3
59 dle iy Loges G 2l ) (3 2151 s LS (R2=0,17135 ol olagy il
el Ll 0 962,80 Ry (nlield CO28 « CO27 cnesid) oo IS 315y il sl (3 Lzl ey
2,23 desiy Al COL0LEL 2JWI ¢l o JST25WI 2y ldl 3B 5 R?%= 0,5176 Lol falasy

R?=0,37939 Ldmdl) fulagy penil) L) 0 %

111



ikl

S & f

2D Plot of Column Coordinates; Dimension: 2 x 3
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles
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Dimension 2; Eigenvalue: ,14720 (12,42% of Inertia)
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2D Plot of Row Coordinates; Dimensions: 2 x 3
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles
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Dimension 2; Eigenvalue: ,14720 (12,42% of Inertia)
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2D Plot of Column Coordinates; Dimension: 1x 3
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles

Dimension 1; Eigenvalue: ,29505 (24,90% of Inertia)

1,4
<
s 1,2¢
(O]
=
= 107t
o
S 08¢
N~
N~
o 06
@3
® 047
S
.o 027¢
(]
>
< 00+
>
=
S -02t
2
o -04r
5
‘% -0,6F
(=
[J]
g _078 I N
° 1o FS3T2 FS1T2

25 2,0 1,5 -1,0 0,5 0,0 0,5 1,0

Dimension 1; Eigenvalue: ,29505 (24,90% of Inertia)
3x1 el AFC W o 2ol wblill wiosd drendd) 2oy 11 o 196 S0
2D Plot of Row Coordinates; Dimensions: 1 x 3
Input Table (Rows x Columns): 159 x 27
Standardization: Row and column profiles
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A Gasll B34 pr @l dysaal) S5 OB (2009) w2y Samsh s (2013 ey Sl
SG aul,ll dibie ok (3 ol I S wo Ly 345 ) oda Al A B35 e a3l Ll
i)l Jan (3 CaliZ BTV (Aliat et al., 2016; Aliat and Kaabache,2013; Aliat, 2007) awl,> Lgs
g SIH €2009 cpmyg (Smshl) liall AT ey SUISH B diey Dbl AT e
(2013

CaCos ((4S) ased I Sligy S 4.1
(CaCos) powredl S SbigyS7 o llast) abliald Gl (g5 plall Jiae OF (42 (1 30) JKEY 0 s
pladl dansy (Jlsd) e pepdll odg 22l ladiy b e w350l (%06,36:%4,69 <%06,92) o sl
SbspS adle ) psend S gy ST aansie e gl A OF 6T 917,98 S wlgell didll
S5 3 ol dsmy o A et 973 Ro el wbUL o A L S Y ey s S
A il 8 S (ST AL B o Ly a0 () Al ey ST ) saie e g S s S
Chenchouni, ) sdors Lo s 3z 1day Jo¥) o)l abaill (3 ailisy cJUW) ol bl 3 ISU)
.(2017; Neffar et al., 2016
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5.

o 7o B el e Ol ablid) el i plall Juee OF (42 1) 30) S IS e s
B plal Jingy (sl Jo oo dl) lasg 2l bod g 5L B wigall (%6,20¢%2,82 <%3,85 )
I g el Ao L ) Bansie o g 2500 OF (6T %12,88 lnndl s 3 wilsall
AV AL b o b G 3 25 G B g IS8 Rd ) (A e B S il
& ity SV o) aldll (3 ) e W15 O G AT ) B e Ly 62T ) 22 g
o w3l e 2l SIS L s o) of sl il ol J) U3 oy 8 I o)) ol
.(Chenchouni, 2017; Neffar et al., 2016) «J| fos L as bl oda 3i5 .51 Julse )

ALl g gl A23Ls 2

Fp ab sl Bl g Sl of LS Bl amt 2300 £y o) (K00 F UL andal) G clbdll Loy
s gl e Lol Saly ol odn 0S5 & ST ISt

el J3 e aralys F8 SBL gl Jan sy shs dals e ols Gang Bl ke 5T 0)
LA e e T olals wdl jan we lede fadl Al 1l Ol Lal LS Ul e
Le Houérou et al., 1975; Adamou, 2006; Madani, 2008;) lge <bLIL s oliey d=ll
of &= «(Boudjemaa, 2010 Aliat, 2016; Bouakkaz, 2017 ;Sadaoui-yahia Cherif et al., 2017
o8 3Bl re WBls B UL Jae O ey U am (B £l e et M 1
Le Houérou, 1981,1986,1992,1993; Khabtane, 2010;Sidi-Ali, 2013 ;) iw)> lew a4l
J Loty 2 aghe wo (B adanas ¥ UL Jams OF sy (U1 Jam s (Bnsizerara, 2014
.(Kovda, 1973) &,V 3 sed (pxs

WP VP E E TS )

ol dseedl Bl e gl V1l 8ol oS Lasasy (55T L Aepes e il Y1 Ol o) alas
2| Ak Al ) il Uibgg SAI 62 L] LalS piay of g Beeed) ot oo Lo gl o2JL Lo
G WL kil 3 plag] Lo W@le (2017-2016) daw O Lo L) dxgls 3505 e ol slad aas
sl ] Lo LS o ll 1 I3 Jaidly seecd) ol Bl 3315 4] (631 L 5L By 221 ot
B 5L B 35k Wy 451 de) (3 Typhaceae s Juncaceae aile o SBLI aey 46 4f
Ayl bl s ey O ) LI slaely o1l (38 s Ll Jaomof LaS™ ulll) n 531 gl
B bl 53l 26 o Ll L clzidly il gal (3 uisly Lolid] obl gl odb 3Lt olaall 0y
,Chenopodiaceae, Caryophyllaceae) Ul Ml e dxl obL) 8557 33l )yl
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Cé‘ﬁl‘ o3 L;;T C’L" 4] cloy L - ESRL] C’L‘ 45 .(Frankeniaceaea, Amaranthaceae

.(Aliat et al., 2016; Aliat and Kaabach, 2013; Aliat, 2007) awl,> Lge dul,l)

CJ\JJ.J-\ o CSL:J iadle 3
old Al Wl pgag L aden Adladl UWall Olad) dilats s ddle db) bl S 3 Anhll o
@) 12 5 ile 87 a9 i 139] o8 0l o (o (159) chaml ot SO A3l
35 (2 (Si Bachir, 1991) sl (Ul aulys Lo 31 (3 catm W) e el s A5Li0 5T il o
; Boukli- Hacene, 2012) J &uls Lafy <5, 10 Jo 595 <Ladl o g5 63 ol ) Sl o
S99 55 2| e (TIMMs, 20098,0) Jos io Jlasl 4 Ml Gzn e T (Rezougui, 2012
(Pinder et al., 2002) J &1 aly> 39 Uiawl (3 ad=I0 Esperance 5x% (3 <5, 5 J) s gy 31
o 9 23 s el e Winl Csr wheatbelt 2ikaw (3 2-skold 220 2500 SL) S Jg
Ly A ) e el

i p16 dnSH Aty 1.3
(il el S £ el e 939,62 A i V) Olded 43, 85k AU aul,ll =W b
e 8 gy sty 1o Y ol e 3 Bl BT WS i Y1 cbia 45, 3 1Y) 08 e 8
530 Jo= Ll ll e il oLal Wiy (Bouchard, 2004 ; Dajoz, 2006) asle M Leailas 1)
aallll Sl 235 1ds (Matallah, 2016 ; Boukli- Hacene, 2012) &wls Lt G Y1 obed 35,
L) olalll w5l w345 5ld) o0 (Carabidae «Chrysomelidae) aJWl ) S5l 2L
@ s ey mulll 2ils @bl LS (Benkhelil , 1991 ; Boukli- Hacene, 2012) &), Ly
sdeg Aoy ot (3 UMY oda clizulys olla (ki (3 Amskold 220 Al ol b sl aals
e ode 35 W by 85 U] @ 85 5l Lty ol @l s U] UMY ) x5 615
(Pinder et al., 2002) L&) Joosi &) mSladl jany o

Tpally L Ol i) o 19591 8,29.2.3
S O il Eo 0123
@I B Lo Loy 3 el o il Wlse 3 lad) Oliol Cili ol 2l il o gl
Bl Sl A Vg Ayl B e (3 ol s sae Al G osdl SR Ll
L Loy ST ol e of cpadsn of Wl el C Siie Ly SloY) odn OF (s 5 (Lo (159)
Calomera) mor oo 2wl bos x85aS” Lok 3llly CIUN 2l wlaill (39 Aol mBse e Ladgorg 2l
o 0o Wy SV o all aabill 3 el bk wBss (3 el s (Utetheisa) ~xs (Aphis,
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, Anthomyia, Sphodromantis, Mantis, Scymnus, Hyperaspis, Delphastus) il _slaY)

, Odontura sp, Anax sp, Pararge, Graphosoma, Aelia, Coreidae sp,Corixidae sp
Llos¥1 ol ab )l sl 2l (3 s ) plsW) 3T A o (5L B s3se 3 (Tettigoniidae sp
oo adl Jsadll Vs pal) ael g lll of dm gl dlazey Lo Loy anly 3t cils 2kl aslll
, *Ocypus , *Bledius , *Nebria , *Calomera , *Bembidion , *Amara , * Anthicus) aJul Loy
Je 5V bl &) Jos b no ij\ oda il (Messor, Cataglyphis , Aphaenogaster
Jaskula et al., 2019 ; Jacquemin, 2001; Jacquemin et al., 2002; Pupedis, 1997;)
Llogloda @ olad g5 Jom LS5 @ A Sl 3 ol J 51 oLl (Denno, 1977
Sekeroglu and Aydin 2002; Aydin et al., 2005, 2006; Aydin, 2006, 2011; Aydin ) i.),> L
.(and Kazak, 2010

da ) Ol padl o 0.2 2.3

slizt]y seb 3 D Sty e (I Al WBlse 3 i) g s IS e il b
S s g et )t 0 ISy 2T ) feab ey AT ) g e i d) Sl Gl
Crating sbe ¢ JAT) w855 IV Saane doas B3 il plal Sluol joeb O s Lels L
Ll 018756l s (el olgs JLSY Lagéy LebLasd S 41 ol 35 U] 3pm 36 (Ul e
Ll i) gy o dygdl fisb )l clms Bl b il sy 1) BLoYL LI sladl) BUS) of o opaline
eslisy] ol LA wlrys U] dms AW Syl (] ssm Ly Canaally slaadl 38 N5 Leolid)
b gl aar ] 3905 08 5l (ggid) Sledly il Sl 3 ol 2l o Jaas a5 L
BB pan o Bl ods B8 LT de xE else )l ol Ala 0T Gl 8 Bagmss
.(Ruffoni, 2012; Diomandé et al., 2009; Timms and Watts, 1987; Denno, 1977) Lgws <Lyl
amy Skl dile re Canall Lab SO 83 drlsze 0SS Ol gl jand Slelina] dmg 4 Y]
s .(Timms, 1993, 2009a,b, 2018) xr it Lo 1day doeir Y1 Shkad opo gll ans 5 3L 41 o o]
FeaBY) 2 W e Y Ol jam 3 Sl a2l

Sl P aly Bl o Ol el e el cliss |y (old) s OF s Llys @ls I3 e
i) il Ol Jae ol ad) Olol o o8 slins| bosd G 2017 dnw SV dols dn ) Y1 dusl) )
Curculionidae ,Hyperaspis ,Cassida ,Cantharidae | eV Sl a5 ) andl JWS}\} Odonata
Graphosoma , Tlephusa cincinna ,Chlorops sp ,Anthomyia sp ,Agriotes sordidus ,Dermestidae sp ,sp

4l &, ss% 1dae .Pamphagus caprai ,Pararge aegeria ,Aphis fabae ,Eurygaster maura ,italicum

o Bib jpely S ) o L sl s sl ase ) LSSl 2017 G S35 54 s olisy)
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) dmgle (3 sl ool e Aadl bas 3 B Ol e dl) Lty b v 3 St b e 2l
e cliss) ) ol Lo liag wollastl e (3 asldaily L) clbadll U7 (3 pli] (3 o) 0555 8
345 LA Lsby e saasall g1 Jang sl ashel) dlaz i aulld sl a5 YUs §jsad
¢ LT &) (Williams et al., 1988) auly> Les 651 ils o Sl jam slist] Jo Ayl il

izl (3 axlg) Torrens 5,4

&33:.\\3 5,841.3.3

J3V o) il 3 ST cils il 336 Jlgb ol iVl g1l sae OF s il s
i) Al G ol alaall (3 gl Al Ll aadll e ol mBse IS a2 IS
sde G oo Lot ST gy I alaill O o ol lod a LoY1 Aladtl il JoY) o)
G O S ol o 3 LY Bl ablll @ Yy gl slael sl o) L ol Vg gl
rlin 3l ellad sgry (ol (] Bgaall SlM e Byt e 39y S gLl ] AW B A )
o) il (3 g5l al T (sl asl) Jaibly gl dhase 055 gl Ltlly Bl Bl e
D25y el Bd gLy LSy Jailly i) Sa ol 2L LS slop ol ) dsghe I ey 25 W)
oAl s e aliai] ol dmgheld Ahemal) 3L £19Y1 am yeebog L elaadl A5 L) (ool a5 SIS
Spall 3 Ay SLL jhae a0 ol e O U arp B ) Ls sde e W) 2k
ool Lty il el ey Lo¥1 dal (3 JUH a STl Rdat da2y SLL p3) da2y ua
b Beed Bl A5l alas

83Ldly drigdl 4.3
(Bledius) W ol 2kl Glesl o S0l 875 I35 151 83k dorlsd RIUH) ) il o o]
, Camponotus sp, Aphaenogaster sp) Formicidae «lledl dile 09 iV Sldes dile o
Pl Al 3 asldl axnys U] eloy adle oSS @13 (Cataglyphis bicolor , Messor barbarus
o Jemd) 3o et Sl e e dly Bl ol drlgdl L sgm 15 2uhll) Sl
an 3 W) ol SIW ol abadll dolsy ol e (3 Al Akl Gyl azlace o 245
Slol ods oy Al Ofy pglall of s lsdl 0 %100 B % 77 cdSs 3] (g et Sty ol
2 feW e e i L AW U e Ll e B Sat S Y1 Gledl aasdl an gl
LS (i) mazdl e ¢ 2 o8 Gy s, .(SCBD, 2018 ; UNEP, 2007) Laslasl 46 5] dlosil
By @ sl gl SU e e T Bl e A gl a3l OF SLulidl) a Laal) oLad

oo G Bad g o) o OF ) s W) of (G o pal wladll) (3 Lawlys Al (3 Lt L g dims
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of ) Joo ol Bl gl of gl oo (g5 Jalgs il gk L) (Bl i) 2 ) plad
.(Mouhoubi et al., 2018) wuxy L e 3a5 aganll Skl Wiy L7 d-gle ¢ L)) ISy 3L cllaal) 3l
| Joy b pr el Bledius J 4wl oY1 e 1S5 Formicidae a6t aald) gl S7 fomes 0]
bl 2l gl Glisy W 2 @ plsY odd dle SIS clne iy aale 2T ol

(Aydin et al., 2005, 2006; ; Aydin, 2006, 2011) s JLsYl jzn 4] «,lal L Iias Cicindelidae
Lzl e 228l

el Ol agk 5.3

A Ay el gl e Lty aid BSL) fall e B olsge e slse] £
Dlstos gontt el 35 DI Labling Bllases Bl lse OF U] ks iyl (lse (3 615
Oty Al (39 Aerglendly Rtl w25

SV gl Dpess 550 (SIMPSON (D) ;236 ym Lo 5 iachl 550 Lein Bt 50 o8 iy
Jalzd) J&5.s Equitability (E) 0lsd) &5+ «(H') Schannon-Weaver ¢ sl 145+ Simpson (1- D)
a2 b oy Rl Ol a3 Bylie SV e Ly w5 T Ll o ezall Jaccard
Kalyoncu and ) awlys Lews Slabdll jan e lanhs il s Lo o8 am 345 3dea o8
.(Zeybek, 2011; Girgin, 2010

dangl (D) Simpson i .1.5.3

SV g gl) Simpson 53e o8 Ll (0,176 — 1) c L Simpson (D) ¢ls bl 250 7515
(D) wsi) J5 e <SIMpsON (D) aiashl L5 5s b IS5 sl 42 (0,823 - 0) cne b gl 3 5 (1-D)
(@I g Alaz IS a (T3) S ool wlaill 3 2slig g5 s 3 A6 Je 0,5 o s g
o Bhy Wl o) 05 Bhr iy (1M milen £55 29ms Jo J5 0,5 o B &1y (D) () U
o ik gl OF e Jau L 1dag (Do) Simpson 2kl ot 21 g1sY) 645ty LS ((0) il
Al BL) 1Y 3 g g5 29y ) (T2) Wl (T1) Jo¥1 conkeill 3 gl 1 osm 52,
oAl de e gl s 1) ol wladt bladl il 541 wlays gy SIS, &sal Sl
Aomglal) el 20, et sl aad B aey (] s 28

(H") Schannon-Weaver ¢ sd! 556 .2 .5.3

Gymn Jo g5l 2uly> o 1day (H') Schannon-Weaver J ¢ gl 530 OF ) Laalys mils pas
A s 1 6 g8 Lanly Al 358 eal I3 el 655y Bkl s ot ablll o §lgY)
[ 2,99- g53/cu 0) o b g5l o Comgly o Lawgte ) M Cim ol Vs ey (i ik
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Lt pubgel] Wlat) med (T3) S ol wlaill OB gl 25k 2slasY) lblall 33y (55!
o BT OS2018 52017 gand 5L B mdsh L) Al SN abadll mo cpe i) Loty Bad)

I T e T e T R S (ZARCH DISCS
LS o8Il o ) @bl e e IS0 abUl) il oy (g5 1,99 - g5/ en0) O ) gl
Sgm 8 A sl skl sl 3 Leolifly Canall By mo ) il I Alle (o8 semy L3,
pde Gm B 5T Al g Gl sl e Al Bl gl g pae Ul gl gl anasill L)
ot B Slys )] G 2017 i 5 Babge (SO Ll b )l dnd) gl )R]
slizs) ) ool Ul oY1 il sy b e Olis ) ol Ll 65V @l &)s (3 2)
Sb @ cbeyd Jly L we Gyl pldl Lo gl 3Ll Al gl 3 T ol 2 g1l Jans
By Lo Loy anndl o) allad) e 3dlgn £l 1da OF (L) 5a5 5 20l g1 ISy Bl bl
(AT e Ly ) 290 sy @y Cpmkedll s

Equitability (E) #S& of Oyl ,446.3.5.3

cblally Sl (adlgall) pladl 34 o i) (o mis OF sas Aed) 83901 203 S Jagll Vs
Al igaar 3o o e 673 & pall (bl (b Lnly ol oy Loy 31511 (Lo 2y (80,2
153 (0,99-0) i b comgl3 & el s Lo Ly (651 Ollazt (3 Bygloning Bylizey ollast) am
e Lol s

12014 jeds oo sazedl il gl I (1-0) C b 7915 G515l g OF BIUH Bl 3ls oo gl
Seil op L LISy oM w3l e e il (ST SO L pall bl o Lo 2352018 e T e
(oWl o b gl 2l i (3 wblil) p b 351l M 3| Lo 3 ¢ 0,8 e S Ayl iy
plil) bzl anhll 38 Jigh dwsbnie oS a2 S o Wy JoV1 ol abadll O LS LS
O page ad ol ez IS e I o) aladll ol b dsend a5 Lo aleldd S5 24l
s Lmieg iy Lite ST M) B )l Lgablis oot S Lam N il g3 Lo Ojlgd) 550 0% Lad
id L2018 »sST ale 1) 2018 _o)ley 2015 Olsx 2le 112015 ols g2 IV Ll Lo liag
& PUEly O] O] g s o8 3 clet) A8 2018 (5as Rl 1) 2015 Agr ed e eVl
g o3l 2us clses Biona I doelgll dpaal) Bl oSy S5l 1 0B 0,5 e i Y (@ a5l o
o sans (Formicidae) Slbed) il Losasy (5l 5 oAbl sis (o gl se i sl
G Ol paga 3 wlndl Ll sl gl 2301 830l a B i V) Slika Alile e il
3 A sV e iy Dy agmg pote (e Jo g DoY) el (3 3l (dlly 05 20 e 54
slams Wl S LT plal Ol o sl 83l 9mg pde ] gm 5 51 cablill s
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s sl 5 U] o 45 2018 Gy 2015 i o i) Ju2h By a2 IV anblieg
pr B eaV aL O YLl sV ada I §j0al plsY e SV ST a0 d) (S e
Dl ane Jgs o Bl gl By Bl pg ps s 284 (5 et 1Y) dane sliz] )
-(Chenchouni et al., 2015) o>y Lo xe (3313 Lo Ida P o Sy Sl 3

wlid) Li34.5.3

P G ol oty S gl bl (3 S el A ST OT AJUR Ll & g
Ll il ahd JoV1 o) abaill oy %100 U] %89,80 il slly aullll dlsey collay G sl
W alast SV o) wladll (o alas BT O ey e dl) lad Lo¥1 dlameold Jo1 ol g (s d)
oAflas (3 ales d] alad) s w5 e il Lol LoY) dhdt SIW ol abadll g 5L e
SPUEYL Ty wlaad o 2l pag Byl wbLaL (L 91/ o aBliS) Ll el da b ) Lyl 2501
Sl Ol Al 5 S wladl) A (g 1) gy sl of Al Bl e baz) LS 400
Al ((T3) Wy (T1) gV Combaill oy lsd) oy 85 (T2) 3Wlg (TL) JoY) pabadll g
G eIV alas ol drly ks B2 Loy 3L B o SIS W ol ol G sl alad
oy b Lo il oda cbly Lty wliaze o LiLar &)l bl 055 15 padgll of ol ols
.(Matallah and al., 2016)

StamY oot 5.5.3

ACP Gl LS L B oL j

Jolas w26 UV RP=COS? dydoel) Jolan it (2014 ) 0931 9 vy 9 1988 (Dervin) oo
92l e g Al GOl And e felal) e B COST LS et ety aflas bl (LY
o 85 s e e sl e ol s 050 sl sl s s s e 05
R IS PSS I Y=o U U RSP SN U TOUeL PR PR

By gaall 53Ul amglll (598 o BLE| BDe 59 ACP Bl Y1 LS5 Sl Y1 Lol b5 i
ol 392 L8y el Bgle (S0 (558 3] BLS) By by dygiaall B3y gyl Y 20y
eaal pliw] (] worp A8 of mgiaal) 83U WS e Wasdl LS bles e Sy 5 2l OF ) el
Aygaedl 53U A el LS ey amgll) sl LadST (T 2l (3 dgaedl sl 4087 Jaiss QWb LA
@ Hol) goaall 00 S 8aS 01 ) w5 8 pannd S Sl S Rpgaall 85U Cimiall L3 Y1 U
3o 0T 3) pspnd SN b5y S 40085 Bypvaall 55U 2aS 0 8L 58 of Bale BYe la OF (ol 24
L e wildly pannd Sl b S 8aST8505 UL (935 & CO2 3L (3 s &) Al 524
.(Chenchouni et al., 2015) gl s gl ol 345 SLlsdly BL)
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AFC oslial) alal) g5 ol i

o il algll) e sae (3 8550 aral) elsall e CaSdl Gus (AFC) bl ol Ulaxz|
Al e ST el ey d Lol s 3 858 ) 0555 (2013) O3 51 9 Chwgr 9 1988 (Dervin)
Pl oz WS plall 5508 50l ol ) A plsin] 0z dlie bl GO Lo Wl 3
ST LAST3] ety (Rad) Llsall) lpadd G BLOYY Jolas e 26 Al RZ=COS? ol fslas
Jeedl ol sl OF (U G5 jetug o) e 2haall odis bli)) 398 o wds LS chnispe Jalall s 20d
3529 e Jy sy cdlall e b dpdondl olas ded 0SS (T el s s I 06 sl o
Y T2 o Bl ale gyl panel) Bl il i

o el e sde (3 Al Y BUMe suw s i) e 3,8 slael (2S5 (1988 ) Dervin oy
o5 Eoms Uagt 2l o 2o all sbUAl s o 5 of Sl of WSl Capadl OB U elsall
£y @ Akl el Ll by gl bl ade a ) ISEIL moss DL Jar )l G
Jolss ey ailaze Linl O3 oda ST il g5y jatlas ) of Lol A Basy Leslsy oL
O an (3 assly s 0SS anl ) 3 Ldls by (o5 asy

el pde ol Ay Lgmling ((AFC) bt JLalad) el ] bolizls ke fuadtl aslad) IS5 0
oo Lty Al lady b B SN Wl (3 Sy Bl ablall ki G led) Sl
o2 aie JS pailad) Ghs plsVl jLasly g5 s ay B (alasy QLI cladl) dxgb o
¢ ople gl jae OF s gl oy AL il SN ol s gl S £V
G b e ST (B 1) 5(32) ¢ (2 ¢1) DO pploeell Ll O (3w gy el St
¢ Bledius tricornis** (CO58) , Amara lunicollis** (CO8) e (35) ab)l LlugVl 3 s

(0D2), Anax sp* (OD1) ,Corixidae sp* ( HE4) LoV jas Jas ol s 250 bV,
Coenagrion * (OD5) ,Coenagrion spl* (OD4) ,Sympetrum sp* ( OD3) ,Sympetrum vulgatum*
L, sl g;pj,.n CJG_AL\ 3 e wusly LoVl oda OF ed Eu> .Bembidion sp2* (CO10 )« sp2
LA o W sl OloW eds sl Celin W1 o)l il b 056 ol o OF ] 35m
(Chenchouni et al., 2015) od>9 Ls e L Idag 3l )

Malachius ,Ichneumonidae sp L S5 Loy LIRS RUACIINVIRCE) LR EANY gu.;‘;!\ s\ L
Tropinota  ,Tropinota hirta ,Bubas bison ,Malachius rubidus ,bipustulatus
Pachybrachius ,Campyloneura virgula ,Graptostethus sp ,Heliotaurus ruficollis,squalida
Beoll) B2l 3y U 3sm Uy llastl [ W oF S5 o) aladll (3 Leadle sl &g luridus
.(Chenchouni et al., 2015) &l A 271 [aslasy SbL 58 Bl oda sl
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1 B5LaSl atlas me oLl Ol ad) Bl ki rgdondl ¢ gl 2l Ll g LY ola 3
Lladl Cladl dilaie 3 (0l bady dadl lady L ase) Lo ol &M LI 2 S
o e L OF o AL ) atlias WE A e aBll) odd Ly il Js e L Calen
iosedl dxyd jo% Lud Ll Lall of aseldl S ) led] LSl BT LS gl s ) adle
ool s e Wl Lol ) a2 ey 2T ) wse o il Sl ! SISy 352a)) 5oL
o me 8 g8 bLsl g 4 agle OF (g LYY Bsiiaey ACP &l SLSIL SlamY)

gl 33U e Gl b3l e

Sl Calil ol ks o jdol is S e (3 ) w3l plad) 3Ll £l londl il ek L
Sl ST O ) il bl Lalile 335 i 91UL o G it 121 3929 2 LU
Fe2 0 %620,88 A cdte o plsVly oYl sde S 0 Asteraceae M ALl colS Mz
N pag cns ) oty 5L B a5 £ 77 2 Rl b e 3 OIS SBLA B3y ST L (sl
o Sy W51 o r Y aa ey Y s e il Gl elladl) BUSTOT G et
Byl wilse ol wlaak CIW o pall wlaill OF (o Lol I35 g ¢ Al ok 5Y o0 abaie
Sl for 3 W oall abill by dmglal) Alasall SULA OF (o8 LS (L) elaall 4 piay
Therophytes aJsdl Sl colS” ol bad) o plsW 535 OF 2uhlll 3ls cadas” aul )

955,37 At

Sadl a Cio 159 pamy s @i UGB 2 CSU 3 oladl Slol 545 a2 Lo
BeaS ) 3l gl b pladl Sl Y1 o) S e 125,125 8Le 855 i 139 o 2sjs0
o9 A AL e e il l¥ly alr Yy S slael s O Sladd Clol Calisd 2 0l
by S e ST Bl i & ] sy 8 L ¢ ST oy e ay 5T ] a2
F IV ey (oW s 3 gl dr gy sde el WS aa ) (o)) e o A5 a8
ST 5k B mBse OF cidtS) gyl wlsh) i (3 2l g1l OBLoY og ol 3 59y (5 Ll
Vg 1Y e SIS 6 gast) 00 85 €135 €154 il 3] (LYl sue G a Logty o)
A Sl Glisd oSy ol sl il gl ST 391 Cpdall 355l JIsdl e o3l
chog @y plsVly ol Yly Ml site G 0 ) ST e o oY Dbt 45, U] cnry
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t=l

.(SPANB, 2016) Taxons — Evolution 2000 & aujourd’hui :1 ke

Taxons 2000 Actuelles Observations
) ) Virus 50 Difficultés d’évaluation du nombre
Micro-organismes Bactéries 100 de Taxons
Persistance de la faiblesse des
Champignons Champignons 78 468 connaissances _ma_llgre’ une meilleure
revue bibliographique
Algues d’eau douce 2 100
Phytoplancton marin 200 303 Nombre de ta?<ons stabl_es, menaces
sur les especes steppiques, les
Algues marines 315 495 bryophytes et les ptéridophytes
Bryophytes 2 458 Meilleure précision systématique
Flore Ptéridophytes 44 59
Spermaphytes 3139 3200
Rotiferes 9 16
Plathelminthes 1 1
Mollusques 108 119 Amélioration nette des connaissances
. - dans tous les écosystemes terrestres
Invertébres Annelides 37 49 et plus de précision systématique
Terrestres Myriapodes 12 63
Chélicérates 92 213
Crustacés 51 73
Insectes 1819 2802
Zooplancton 80 94
INVertebres | Des substrats meubles | 1420 | 2064 | AMelioration des cqnnalssances, des
Des substratsdurs 1420 2263 systematique
Poissons d’eau douce 19 30 Stabilité dans les listes, amélioration
Poissons marins 130 328 des connaissances des chiropteres, des
Vertébrés Amphibiens 12 12 poissons marins et des reptiles
Reptiles 70 80
Oiseaux 406 398
Mammiféres 108 109
Inventaire réellement complété avec
Total Tous les taxons 9731 | 13997 | Plusde précision de la systématique
des taxons
Biodiversité Veégetale 1438 556 La perte est en continu en absence de
agricole Animale 62 58 valorisation des taxons locaux
Beaucoup de précision des taxons
Total général 11231 14690 cultivés reste a apporter
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t=l

.(2018-2005)

AERO - SETIF a5 5Lo,) dlast (o) dlast 3,2l ollasludl Lo gie 14 Goeke

D) | Alla | il | gula | Jadl | gla | Olsa [&lsa | gl | aiae | g | gaadgi | gracsd | £ gaaall | Jarall
2005| 29,4 | 43,3 | 12,2 | 544 | 3,4 28 | 219| 48 | 306|212 689|574 | 3755 | 31,3
2006| 55,9 | 36,8 | 85 | 39,7 | 794 | 4,7 14 2,8 | 543 | 0,8 95 | 49,6 | 356 29,7
2007| 8,6 | 28,6 | 102 | 89,2 | 27,2 | 59,5 3 24 | 793|218 | 173 | 10,5 | 4494 | 37,4
2008| 108 | 21,6 | 429 | 218 | 72,7 | 29 |40,1| 19,1 | 449 | 554 | 23 | 38,1 | 4194 | 34,9
2009| 66,3 | 38,2 | 31,5 | 79,1 | 49 | 4,7 3 29,7 | 63,8 9 28,1 | 26,1 | 384,4 32
2010| 30,9 | 38,2 | 38,3 | 55,1 | 73,4 | 22,6 6 35,3 5 40,9 | 43,7 | 18 | 407,4 | 33,9
2011| 14,3 | 102 | 358 | 82,6 | 46,6 | 23,7 | 39 | 175 | 7,5 | 43,2 | 35,7 | 27,5 | 440,3 | 36,7
2012|425 | 54 | 151 | 83,2 | 5,9 14 13 (218|138 | 236|794 | 55 | 360,1 30
2013| 84 | 516 | 34 |355|59,7| 22 |10,1|249 (289|493 |224 | 31 | 4336 | 36,1
2014 37,7 | 169 | 74 2,2 | 472 | 384 | 2,6 0 6,6 59 | 205 | 76,5 | 3285 | 27,4
2015| 69 | 554 | 529 | 54 | 257|252 | 85 | 27,3 | 31,7 | 496 | 21,6 0 372,3 31
2016| 16,9 | 36,8 | 66,3 | 42,1 | 57,8 | 7,6 55 0,6 12 | 149 | 29,7 | 7,1 | 297,3 | 24,8
2017| 46,9 | 20,3 0 5,9 92 | 557| 03| 82 |322| 83 | 557 | 335 | 276,2 23
2018 139 | 23,2 |1 89,4 | 789 | 519|398 | 14 | 174 | 25 | 63,7 | 25,7 | 10,8 | 441,1 | 36,8
Jaall | 37,65 | 40,49 | 43,06 | 48,22 | 40,36 | 25,36 | 8,69 | 15,13 31,11 |29,11 |34,37| 27,97 | 381,54 | 31,79
(2018-2005) AERO - SETIF &1 sLo¥) 2oz (3) 2,62l 41 loys Jawyin 15 oeke
D) | s | g | guja| Bl | gla| oloa| Abga| gl | i | Sl | juabsi | e | £ ganall | Janal)
2005 26| 3,1 96| 12,2| 18,7| 22,4| 26,8 241 19,3| 156 9,1 47| 168,1 14
2006 38| 49 96| 146 19,2| 23,6| 258 2441 194 179| 10,7 6,6 180,5 15
2007 69| 7,8 76| 12,2| 16,2| 23,2| 25,8 257 20,3| 154| 85 53| 1749| 14,6
2008 6,3| 7,2 85| 125 17,1| 21,1| 26,5 256| 204| 146| 8,1 48| 172,7| 14,4
2009 52| 49 8,2 93| 17,2 22,7| 27,9 256| 19,1| 146 10,1 78| 172,6| 14,4
2010 6| 74 93| 124 13,6| 20,9| 26,1 252 19,9| 144| 9,2 5,6 170| 14,2
2011 52| 4,6 8,1| 13,3| 15,8| 20,7| 25,9 26| 21,6| 14,3 10 57| 171,2| 14,3
2012 43| 1,6 8,7 11| 175| 255| 27,5 279| 205| 16,3| 10,8 56| 177,2| 14,8
2013 49| 34 9| 12,3| 14,7 19,9| 25,6 238| 20,4| 188| 8,5 51| 166,4| 139
2014 6 7 72| 13,2| 16,7| 21,4| 25,6 26,4 23| 17,3| 11,6 49| 180,3 15
2015 38| 3,9 8,2| 138 18,4| 21,3| 26,8 254 20,4| 151| 95 6,5| 173,1| 14,4
2016| 6,7| 6,9 76| 136 17,1| 22,4| 259 2441 20,1| 17,9]| 10,1 72| 179,9 15
2017 31| 7,8| 10,8| 12,8 20| 24,4 275 27,3| 20,2 15| 8,5 49| 182,3| 15,2
2018| 6,1| 44 86| 125| 149| 20,8| 28,3 229| 216 141 9,3 6,8| 170,3| 14,2
Juadd) | 506 5,35| 8,64|12,55|16,94|22,16|26,57| 25,33|20,44|15,81| 9,57| 5,82|174,25|14,53
.(2018-2005) AERO - SETIF asdl sloy 1 ales (3)s el 34 lomys Javgze 16 goeke

Ll | Al [ od] gt [didl| gl [ ol [Blsn | gl [ oeaion | osisi | sadgi | sracs | £ sanall | Jaral)
2005| -3,6 |-1,8 31/58|95| 14 | 18,2 16 | 126 | 9,2 | 3,4 0,2 86,6 7,2
2006| -0,7 | -0,6 2,776 (129 15,7 | 17,8 16,8| 128 | 11 45 2,1 102,6 | 8,5
2007| 04 2,2 21172189 | 15 17 18 14 104 | 2,8 0,1 98,1 8,2
2008 | 0,039 | 0,6 22| 5 |10,7| 13,8 | 18,7 179| 146 | 98 | 35 0,5 97,3 | 8,1
2009 0,9 -0,3 19135193136 | 19 179| 134 | 8,4 4 2,6 942 | 7,8
2010| 1,6 2,2 37|64 |71|129 | 175 172| 13,2 | 88 | 4,8 0,4 95,8 8

2011 -0,013 | -0,2 346,789 129 | 17,6 17,3| 14 83 | 56 1 95,5 8

2012 -1,2 | -3,2 2852 | 9 | 16,5 | 18,8 18,9| 13,7 | 10,2 | 5,8 0,3 96,8 | 8,1
2013| 0,1 -1,4 341641179112 | 171 15,4 14,2 | 123 | 4,2 0,3 91,1 7,6
2014 14 1,1 2 155(89)|138 | 17,2 18,3| 16 | 10,4 | 6,5 0,9 102 8,5
2015| -0,8 0,4 23|66 |10,3| 136 | 17,6 179| 14,6 | 10,1 4 |-0,042| 96,6 8

2016| 0,8 14 2 173(198]146 | 175 16,6 | 14,1 | 11,8 | 4,9 2,8 103,6 | 8,6
2017| -0,9 22 | 41 (63)128| 174|193 | 20,2 |135| 9,1 | 3,6 1,2 108,8 | 9,1
2018 1,11 01 42| 65| 95| 13,2| 20,3 16,3 16| 96| 4,6 1,6 103| 8,6
Jud| -0,06| 0,19| 2,85|6,14|9,68|14,16|18,11| 17,48|14,05| 9,96| 4,44| 1,00| 98,00| 8,16
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(2018-2005) AERO - SETIF s sLo) ) 2oz (3) sl 341 lonys Lo gze 17 Goeke

D) | Al | g8 | gt | B | gl | Olen [Ahgn | @yl | sl | giS) | jaedsi | gpacwd | £ anall | Jiral
2005| 89 | 75 16,2 | 18,3 | 26,8 | 30,6 | 356 | 32,3 | 26,7 | 22,7 | 149 | 9,1 | 249,6 | 20,8
2006 | 8,1 9,8 166 | 216 | 26,2 | 31 | 337 | 326 | 26,8 | 25,4 | 17,2 11 260 21,7
2007 | 14 | 13,3 | 131 | 17,2 | 23,1313 (339 | 336 |279|211|143| 104 | 2532 | 211
2008 | 12,9 | 138 | 14,6 | 198 | 23,7 | 28,6 | 349 | 344 | 27,4 | 206 | 129 | 93 | 2529 | 21,1
2009| 95 | 99 144 | 148 | 248 | 31,2 | 36,7 | 339 | 255|213 | 173 | 13 | 252,3 21

2010| 11 | 128 | 155 | 189 | 20,2 | 29,1 | 34,7 | 33,8 | 275|216 | 14,1 | 11,7 | 250,9 | 20,9
2011|115 | 10,2 | 139 | 204 | 22,6 | 28,7 | 348 | 349 | 30,3 | 21,3 | 156 | 11,2 | 2554 | 21,3
2012 | 10,8 | 6,9 156 | 17,1 | 258 | 346 | 36,2 | 36,9 | 28,7 | 23,7 | 16,9 | 12,1 | 265,3 | 22,1
2013 | 10,5 9 151 | 193 | 21,8 | 29,2 | 34,9 33 28,1 1273|139 | 11,1 | 2532 | 21,1
2014|118 | 135 | 129 | 20,7 | 25 | 293|339 | 351 |311 252|179 | 9,6 266 22,2
2015 | 9,6 8,2 146 | 21,4 | 26,4 | 29,4 | 35,3 | 33,6 28 | 214|163 | 145 | 258,7 | 21,6
2016 | 13,6 | 13,4 | 13,9 | 204 | 24,7 | 30,8 | 34,4 | 32,7 | 27,6 | 252 | 16,2 | 12,6 | 2655 | 22,1
2017 | 7,7 | 145 18 197 | 28 | 32,1 | 354 | 35,7 28 221|147 | 94 | 2653 | 22,1
2018 | 12,1 | 9,6 138 19 | 21,3 | 28,2 | 36,5 305|284 |194 | 145 | 12,9 | 246,2 | 20,5
Jxall (10,86 10,89 | 14,87 |19,19|24,31|30,29|35,06 | 33,79 | 28,00 | 22,74 | 15,48 | 11,28 | 256,75 | 21,40

(2018-2005) AERO - SETIF &yl slo, Y1 ala(&fp) 7L a5 Lo gze 18 Goeks

D) | Al | b | gasba | B | gl | Olgn [Slisa | gl | palionn | jugiS) | yaadgi | jpanud | £ ganall | Janal)
2005| 35 | 46 | 44 148|138 (39| 41 4 44 | 38| 38 | 3,3 48,4 4

2006| 43 | 44 | 46 |39 | 4 |[51] 39 (38| 35 |35 ]| 36 | 36 48,2 4

2007 | 3,3 | 4,7 | 48 [ 48 | 4 | 47 4 441 3,7 | 41 | 3,8 3 49,3 4,1
2008| 3,1 | 36 |51 |44 |42 | 4 36 [ 33| 34 | 34| 42 3,7 46 3,8
2009| 45 |48 | 36 | 37|32 (36| 35 (39| 29 |33 ]| 31| 38 439 | 3,7
2010 42 | 45 |35 (03 |36|36| 33 33| 34 |35]| 43| 33 438 | 3,6
2011 2,7 4 35133343135 |32]| 31 3 36 | 29 39,3 | 3,3
2012|131 |36 |32 |38|32 (34| 37 (38| 34 |31 31| 28 40,2 | 3,3
2013| 4 4 48 | 4 |38 (35|32 (33| 32 |26 | 42 | 28 434 | 3,6
2014 36 | 3,7 4 1383537 34 |32 32 3 36 | 35 422 | 35
2015| 32 | 47 | 36 | 28| 36| 35 3 3133 (31| 27| 21 38,7 | 3,2
2016 31 (3913936 |36(35| 34 (32| 31|31 31| 29 404 | 34
2017 3,7 | 35|37 38|33 (37| 36 (34| 31|25 ]| 31| 32 406 | 34
2018| 28| 28| 28| 28| 28| 28| 28| 28 28 28| 28 2,8 28| 28
Jwall| 351| 4,06| 3,96|3,56|3,57|3,72| 350|3,48| 3,32| 3,20| 3,50| 3,12| 40,51| 3,55

(2018-2005) AERO - SETIF &5kl sLo Y1 akhs (%) 3,62 dysb i bwsze 19 Gocke

D) | Ails | i | gajba | Bl | gle | Ol [ Al | gl | sl | g€ | jadsl | pacd | foganall | Jaxall

2005 | 76,6 | 75,7 | 66,2 | 655 | 486 | 45 | 403 | 473 | 61,2 | 68,7 | 733 | 825 | 7509 | 62,6

2006 | 82,6 | 799 | 679 | 588 | 64 | 388 | 39,2 | 475 | 588 | 554 | 729 | 861 | 7519 | 62,7

2007 | 728 | 77,7 | 77,7 | 746 | 62,5 | 46,5 | 39,2 | 426 | 633 | 725 | 757 | 826 | 787,7 | 656

2008 | 77 | 734 | 72,7 | 643 | 614 | 53 | 454 | 476 | 58,7 | 783 | 793 | 852 | 7963 | 664

2009 | 85,7 | 774 | 72 | 759 | 574 | 431 | 363 | 47 | 721|705 | 719 | 789 | 7882 65,7

2010 | 80,1 | 801 | 75 | 766 | 72 | 568 | 443 | 46,6 | 554 | 63,7 | 77 | 705 | 7981 | 66,5

2011 | 77,3 | 79,3 | 739 | 694 | 66,9 | 582 | 451 | 41,7 | 544 | 68,7 | 785 | 82,6 796 66,3

2012 | 77,1 | 828 | 69,9 | 77,7 | 59,5 | 457 | 384 | 345 | 56,9 | 68,2 | 80,8 | 76,8 | 768,33 64

2013 | 76,3 | 766 | 71,1 | 66,6 | 67,2 | 505 | 426 | 423 | 62 | 581 | 728 | 771 | 7632 | 63,6

2014 | 745 | 671 | 715 | 571 | 558 | 50,9 | 37,9 | 404 | 464 | 51,2 | 654 | 823 | 7005 | 584

2015 | 77,1 | 81 | 688 | 579 | 526 | 473 | 343 | 472 | 59,9 | 695 | 73,7 | 709 | 7402 | 61,7

2016 | 70,8 | 70,2 | 66,5 | 634 | 54,3 | 453 | 359 | 42,6 | 559 | 55,5 | 68,7 | 781 | 7072 | 58,9

2017 | 784 | 686 | 545 | 575 | 474 | 482 | 334 | 388 | 505 | 633 | 71,2 | 79,2 691 57,6

2018| 71,4| 72,2|67,1 | 652 | 685 | 50,7 251|473 52 656| 70,2| 719| 727,2| 60,6

Juall| 76,98 | 75,86 | 69,63 | 66,46 | 59,86 | 48,57 | 38,39 | 43,81 | 57,68 | 64,94 | 73,67 | 78,91 | 754,76 | 62,90
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325 dmys e ) e 571 Sl sl oS0 AL e dmglll il 110 oeke
.(Mathieu et Pieltain, 2009)

CE1:5a25°C

(ds/M) s/ ot gl s
CE 1:5<0.,6 T

06<CE1:5<1 T
1<CE1:5<2 ey
2<CE 1:5<4 o il
CE 15>14 gl 3y

.(Kovda et al., 1973) a=slll cccm Ol Capinas 111 Goeko

(EC) SYpSt Joosdl od ;
S ¢lsi
(ds/m) s/ saomnsd
4-1 b ooy
8-4 Aol Al o5
15-8 d-alll dovste O
15 0 5T il adle
.(Kovdaetal., 1973) pH 389 &) Cavuas :12 Gocho
) Cayinsd pH LA ey pH
Aslazs 7,3-6,6 Ayl 3ys 4,5 o J3f
iy ld)l Adyas 7,8-7,4 o &isle 5-45
By ola)) Ao g2e 8,4-7,9 dzale 5,5-5,1
ks 9-8,5 Aoy o y2o 6-5.6
ayekall syl 9 e Iy iogad) Aids 6,5-6,1
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[(Baize, 2000) CaCO3 (_IS) oy Sl sy S (s53t 339 Al Cainay 113 Goeko

CaC03(%) A s
CaCO3<1 ol o 1
1< CaCO3<5 S| 2
5 < CaCO03<25 S Wazes 3
50 < CaCO3<80 4 IS 4
80 < CaCO3 LY s 5

(Baize, 2000) Yo md! S5 333 MR Carnad 114 ek

Vo5 5| B G |yl
%0,5 o» S5 A b ) 1
%0,3-%10 e A 2

%15-10% TR 3
%350 - 15% e a 4

.(Kovda et al., 1973) %dsgaan! 831 (s 28 389 Ayl Cainad 115 Goelo

Yos 5= Al Caas ESRY
%0,5 oo 3 A 3 1
%0,6- %1,5 > 2
%1,6- %2,5 sy 3
4% -% 2,6 i 4
% 4 o S| I 38 .
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i I AL gy e Byl wBlge 3 8] i) Slsl e 116 Gouka 116 Gouks

il A Agriotes sordidus CO41
Collembola Sp CL1 Geotrupes sp CO42
Collembola sp CL2 Cordylepherus viridis C043
Perapion sp Co1 Malachius bipustulatus C0O44
Anthicus sp CO2 Malachius rubidus CO45
Trachys troglodytiformis Co3 Berberomeloe majalis CO46
Aphanisticus emarginatus co4 Meloe cavensis co47
Bruchus luteicornis CO5 Mylabris sp C048
Bruchus pisorum CO6 Lytta vesicatoria C0o49
Cantharidae sp co7 Psilothrix viridicoerulea CO50
Amara lunicollis CO8 Psilothrix illustris CO51
Bembidion sp CO9 Lobonyx aeneus CO52
Bembidion €010 Sphenophorus abbreviatus CO53
Bembidion tetracolum Co11 Aethiessa floralis CO54
Broscus C012 Bubas bison CO55
Calomera littoralis CO13 Tropinota hirta CO56
Calomera lunulata COo14 Tropinota squalida CO57
Nebria andalusia CO15 Bledius tricornis CO58
Rhamnusium bicolor CO16 Ocypus olens CO59
Cetonia spl Cco17 Blaps sp CO060
Cetonia sp2 Co18 Heliotaurus ruficollis Co61
Cetonia sp3 CO019 Pimelia bipunctata C062
Cassida vittata C020 Pimelia grandis CO063
Cassida rubiginosa Co21 Anisolabis sp DE1
Cassida viridis C022 Forficula auricularia DE2
Chaetocnema aridula C023 Labidura riparia DE3
Chaetocnema tibialis C0O24 Mantis religiosa DY1
Labidostomis taxicornis C025 Sphodromantis bioculata DY2
Lachnaia pubescens C0O26 Anthomyia sp DI1
Longitarsus absynthii Cco27 Asilus sp DI2
Longitarsus pellucidus CO28 Bombylius sp DI3
Oulema melanopus C029 Chlorops sp D14
Oulema gallaeciana CO030 Culex pipiens DI5
Cocci_nella septempunctata co31 Dolichopodidae sp DI6
algerica .
Delonast 032 Diptera D17
€lpnas U_S P Empis sp DI8
Hyperaspis sp C033 -
- - - Tachydromia DI9
Hippodamia variegata CO34 -
e Musca domestica DI10
S(_:ymnus _sp Opomyzidae sp DI11
Lixus algirus CO36 -
- Sarcophaga carnaria DI12
Linogeraeus sp CO037 -
— Bradysia sp DI13
Curculionidae sp CO38
Syrphus sp DI14
Dasytes sp C039 — DILE
Dermestidae sp C040 Tlephusa cincinna




t=l

Phania D116 Camponotus sp HY12
Tipulidae sp DI17 Formicida sp HY13
Tabanidae sp DI18 Messor barbarus HY14
Ephemeroptera sp / EP1 Ichneumonidae sp HY15
Ephemeroptera sp2 EP2 Osmia sp HY16
Elasmucha sp HE1 Rhodanthidium sp HY17
Alydidae sp HE2 Ammophila sabulosa HY18
Coreidae sp HE3 Tenthredinidae sp HY19
Corixidae sp HE4 Vespula germanica HY20
Graptostethus sp HES Vespula flavopilosa HY21
Lygaeus sp HE6 Utetheisa sp LE1
Campyloneura virgula HE7 Tetracis cachexiata LE2
Lygus sp HE8 Rhodometra sacraria LE3
Notonecta glauca HE9 Polyommatus sp LE4
Aelia acuminata HE10 Noctuidae sp LE5
Carpocoris mediterraneus HE11 Vanessa cardui LE6
atlantlcus- - - Iphiclides podalirius LE7
Carpocoris purpureipennis HE12 —
Pieris rapae LES
Eurydema ornata HE13 — -
P Pieris brassicae LE9
Graphosoma italicum HE14 - E10
Reduviidae sp HE15 Pararge aegeria =T
Zygaenidae sp
i i HE16
Pachybrachius luridus Anax sp oD1
Eurygaster maura HE17
. Sympetrum vulgatum 0D2
Aphis fabae HO1
- - Sympetrum sp2 OD3
Eupelix cuspidata HO2 -
- — Coenagrion spl OD4
Graminella nigrifrons HO3 -
— Coenagrion sp2 OD5
Psammotettix alienus HO4 -

- — Dociostaurus maroccanus OR1
Apis mellifica HY1 - -

- Locusta migratoria OR2
Apidae sp HY2 - OR3
Nomada sp HY3 Oedl_poda P

va Calliptamus sp OR4
Andfena_Sp : e Gryllidae OR5
Calllop_5|s subalpina Pamphagidae sp OR6
Braconidae sp HY6 — -
- Ocneridia volxemi OR7
Chrysis sp HY7 -
- Pamphagus caprai ORS8
Halictus sp HY8
- Pamphagus sp OR9
Lasioglossum sp HY9
Odontura sp OR10
Aphaenogaster sp HY10 .
A Tettigoniidae sp OR11
Cataglyphis bicolor HY11
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The present study aims to assess entomofauna biodiversity at three saline wetlands, Jocated in Sctif region, Northeastern Algersa.
To determine the pred I factors in the distribution of entomofauna, six different stations and three transects
in each station wu chosen xmnimg 1o the distribution of plant and soil salinity in each transect. Results were analysed. and
different ecological indexes and analytical methods were applied, from 2016 to 2017. The total of individual insects belonging to 9
orders, 71 families, and 131 species were collected from the three sites. The highest abundance was in Coleoptera (38.17%) while
the lowest abundance was found in Ephemeroptera (1.53%). The highest number of individuals (11438) was found in Bazer site in
2016, while the lowest number of individuals (4921) was in site Chott Frain in 2017. The highest abundance of insects {109) was
recorded in transect BSI1TI6, and the Jowest abundance of species was recorded in transect HS1T36. Diversity and equitability
indices showed highest values in HS1T16 (H = 4.356) and HS1T37 (E = 0.7282). Some ecological parameters showed a significant

relationship between the insects occurrence, distribution of plants, and type of soil.

1. Introduction

Algeria is known by its unique geographical position and its
varied arcas and dimate. In addition to that, it has various
types of natural freshwater wetlands and saline wetlands
(Chott and Scbkha) and, in addition, it also contributes to
the floral and faunal diversity [1]. Currently 42 out of the 300
lakes in Algeria arc listed under the Ramsar Convention
covering an arca of 3 million ha [2]. The biodiversity values
of the saline wetlands in the Sebkha Bazer and Chott Beida
have been recognised by their national and international
significance, as demonstrated through their listing by the
Ramsar Convention on Wetlands. That is duc to the out-
standing diversity of their plant communitics and their role
in conserving the large number of animals and migration of

water birds that congregate during the dry scason and also
rare inscct specics [3]. The insects arc known to be the most
successful and diverse animals on the carth. They have
adopted for almost cvery conceivable type of environment
from the cquator to the arctic and from sca kevel to the
snowficld e?l‘ughc:st mountains, on land, in air, in water, and
almost everywhere. The insccts are considerably estimated to
comprisc more than 75 percent of the known species of the
animals [4].

The Scbkha and Chott have various vegetation, animals,
and habitats. The soil and vegetation diversity and richness
indirectly affect insect specics diversity and abundance [5, 6].
The structure of vegetation between the different sites and
different transects in cach stations could affect the existing
insect diversity.



The most important environmental factors wually af-
fecting insect communities are temperature (water or air),
vegetation cover, and salinity [soil and water) [6, 7]. The role
of soil salinity in distribution of insects is largely unknown.
Particular difficultics include absence of su or studics of
distribution of insects in saline wetlands [s:m; and Chott).
Several studies have shown that macroinvertebrate assem-
blages begin to be modified when salinity ranges from 1 to
3g/L with a reduction of diversity and abundance [7].

The insect diversity and abundance in three saline
wetlands, namely, Scbkha Bazer, Chott Beida, and Chott
Frain in Setif, were studied.

The aims of our study were to characterize the distri-
bution of insects along a salinity gradient to determine the
diversity and abundance of the insects and to compare the
compaosition and abundance of insect morphospecies in the
wet and dry seasons in the three saline wetlands.

2. Materials and Methods

21 Study Area This study was carried out in the eco-
complex of saline wetlands of the high plains of Setif in
Mortheastern Algeria (Figure 1). The altitude in this eco-
complex varies between 800 and 1200m, and the region is
characterized by semiarid Mediterranean climate, hot-
summer (30-35C) followed by cool-wet winter (-2-5C
[8]. The majority of these wetlands run d.rE during the dry
season. The dominant substrate soil is rich in magnesium
chlorides, and it only allows the development of salt-tolerant
flora highly Jdaptm:{ composed mainly of Chenopodiaceae
(Atriplex halimus, Atriplex patuls, Salsola fruficosa, and
Salicornia  fruticosa) and Brassicaceae (Mauricmindia
arvensis, Matthiola fruticuloss, and Diplotaxis muralis) [3].
Amaong the three selected sites that were selected, within this
coo-complex of saline wetlands, two of these wetlands are
Ramsar sites: Scbkha Bazer (36703°N, 0541'E; 4,379 ha) and
Chott Beidha (3555°M, 05°45'E; 12.223ha) t'.l:n::]_:ll:d of
Chott Frain (35°35'N, 05'40'E; 1,500ha) [3].

22 Sample Collection. In the three saline wetlands, six
stations were selected, with three transects on each station,
and the insects were collected each month from February
2016 to Movember 2017 (except for December 2016 and
Jamuary 2017), within habophytic plant belts surrounding
directed from the periphery to the lake centre. They were
selected along three transects along soil salinity gradient and
vegetation cover gradient. According to [2], the soil sam-
pling was carried out during spring season that has tran-
sitional climate characteristics between the cold-wet season
and the hot-dry season. Within halophytic plant belts sur-
rounding the Sebkha, were chosen according to the distri-
bution of vegetation a total of 36 soil samples. Soil samples
were collected at depths ranging between 0cm and 20 cm.
Prior to physicochemical anabysis, soil samples were crushed
and dried in ambient air and then sieved to 2mm in di-
ameter. The physicochemical parameters analysed were pH,
EC: electromic conductivity (decisiemens per metre (ds/m]).
Tm: temperature ('C), CaCo,: calcium carbonate (%), OM:
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organic matter (%), and gypsum(%) to measure the soil
salinity and soil organic matter, respectively, in each of the
studied transect [9, 10].

The insect sampling methods in this study were based on
[11, 12]. Six san:lpEnE methods were used, that is, collected
manually, sweep net, dip net, pitfall trap, catch moth trap,
and beating tray, in each transects.

Affter capturing, the specimens were sorted using the
sterenscopic mi under the magnifications of =2 to
x4, ldentification was done on the basis of the principal

ngical characteristics of each insects taxa (order level,

ity genera, and species), for example, thoracic pattern,
wings (wing venation features and wing venation), pattern
abdomen, legs. genitalia. antennae length, coloration, and
number of stripes, as described by [13-17]. Large and hard
insects were pinned and dried (for 15 days), and relatively
small insects were mounted on paper triangles. Diry preserved
samples were stored in well-sealed wooden insect boxes with
naphthalene halls. Other insects were preserved in 70%
ethanol + ghycerin solution. Soft-bodied insects (Diptera and
some species of Hymenoptera] were slide mounted using
Hoyer's solution. The specimens were then extracted, dried,
card mounted, and labeled. The collected specimens were kept
in the Zoological Museum of the Institute for future reference.

2.3, Statistical Analysis. The species diversity indices com-
posed as the abundance, richness index (5), Simpson's di-
versity index (1-I¥) [18], Shannon-Wiener diversity index
(H'} [19]. and equitability index (E) [20] were calculated for
cach transcct on cach stations and sites. In addition, to
computation of Jaccard shni]n.ri?hcuﬁci.cm (1) using chuster
analysis was carried out using the following equation:

[ ]".I'hr Jaccard similarity index [ was calculated according to
21

j:(gfﬁ+f}xlm. (1)

where a = number of specics of insects present at transects 1
and 2, b= number of species of insects present at transect 2
and not present at transect 1, and ¢ = number of species of
Insects present at transect | and not found at transect 2.
The changes in insect communities along the vegetation
and salinity gradient were investigated using a E:clutiul

o dence analysis (FCA).

M[ data were caloulated using statistical software of
Microsoft excel 2013 and Past3 (version 2013} to count
ecolegical indices. Quantitative data, collected using ques-
tionnaire, were analysed using Statistica (Version 12} to
determine FCA.

This leads to comparing the presence (abundance, etc.) of
insect taxa between sites and, between stations or between
transects, in order to detect, for example, differences in insect
taxa composition between communities (presence/ahsence)
and changes in the abundance of one or more insect taxa.

3. Results

3.1. Emvironmental Parameters. Soil characteristics among
sites were similar throughout the study period, based on
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Froune 1: Map of the study area showing distribution of insects taxa points along the three transects of saline wetland in Setif region.

dificrent physicochemical paramcters (Figure 2). The
present study reveals the most salty soils, with an clectrical
conductivity, organic matter, and pH of both soil of Chott
and Scbkha ranging from 1.67 ds/m (BS2T16) to 118.13ds/m
(FS2T27); 0.01 (FSIT27) to 3.01 (HSIT26); and 713
(FSIT36) to 8.18 (BS2T26) rrspn:ti\'cly.

3.2. Species Composition. The qualitative study resulted in 9
orders of insects include to 71 families, 114 genera, and 131
cics.

The results show that Colcoptera with 50 species; 38.17%
in 39 genera and 19 familics were the most diverse and
dominant in three saline wetlands, dominated by the fam-
ilies of Carabidac, Chrysomclidac, Mcloidac, and Tene-
brionidae. The second largest insect order recorded which
Hymenoptera consisted in 21 specics; 16.03% in 20 genera
and 11 familics dominated by the families of Formicidac and
Apidac. Hemiptera was the third largest insect order, with 16

species; 12.21% in 15 genera and 10 families dominated by
the families of Pentatomidac, Lygacidac, and Miridac. Or-
ders of Diptera included 15 species; 11.45% in 15 genera and
14 familics dominated by the family of Tachinidac. The
Orthoptera included 10 species in 3 families and 9 genera
and were dominated by the families of Acrididac and
Pamphagidac with 4 specics. The Lepidoptera included 9
specics in 8 genera and 7 families, dominated by the family
Picridac and Geometridac 2 species. Orders of Odonata
included 5 specics in 3 gencra and 3 familics Libellulidac,
Acshnidac, and Cocnagrionidac. The Dermaptera induded 9
specics in 8 genera and 7 families and finally the order of

hemeroptera included 2 species in 2 genera and 2 families
(Figure 3).

In Figure 4, the number of insect orders found in all
threc sites shows that the order of Coleoptera had the highest
values in all sites and varied from 49 specics in site Chott
Beida 2016 to 38 species in site Chott Frain 2017, while the
lowest number was recorded for Ephemeroptera which
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Frouze 2: Characteristics of chemical soils according to transects in all sites during study period (2016-2017). (B) Sebkha Bazer, (H) Chott
Beida, (F) Chott Frain, (T) Transect (T1, T2, and T3), (S) Station (S| and S2), year: 2016 (6), year: 2017 (7)

® Coleoptera B Hemiplera
m Dermaptera ® Hymenoptera
| Diptera W Lepidoptera
m Ephemeroptera | Odonata

Ficuze 3: Percentage composition order of insects in all col-
lected studied sites of three saline wetlands during study period
(2016-2017).

ranged from 2 specics in sites Scbkha Bazer 2016 and Scbkha
Bazer 2017 to 0 species in sites Chott Beida 2016 and 2017
and Chott Frain 2016 and 2017.

During the present study, the insects from three sites and
six different stations were compared. In the site Schkha
Bazer 2016 (B2016) recorded 126 specics; 20% with 11438
individuals followed by site Chott Beida 2016 (H2016) with
110 species; 17% and 10437 individuals and site Chott Frain
2017 (F2017) with 94 species 15% and 4921 individuals
{Figure 5). In terms of sampling stations, the highest number
of individuals was recorded in BS16 (6914 ind), while the
lowest number of individuals was recorded from at FS37
(2379 ind). During the present study, the insects from thirty-
six different transects were compared, the highest number of
specics and individuals were recorded in transect 1 (BS1T16)
(109 specics, 2238 ind), while the lowest number of specics
and individuals were recorded in transect 3 (HS1T36) (6
specics, 11lind).

60
. 50
gw
T M3
“10
0
3 |3 _ P 5 g 3 é E
v X )Z_ ol | E S
il Orders
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Ficuze 4: Number of insect taxa in all collected studied sites of
three saline wetlands during study period (2016-2017).
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3.3. Relative Abundance (Ra). ‘The Formicidac family was the
most abundant, constituting 61.50% of the total insects
collected from all the three sites during two years of study.
‘The maximum number of this family was recorded from site
Chott Frain 2016 (71.87%) followed by site Chott Beida 2017
(68.41%) and site Scbkha Bazer 2016 (49.09%), respectively.
The Carabidac family constituted 11.82% towards the total
number of individuals collected and was the sccond most
relative abundance specics. The maximum individuals of this
family were recorded from site Chott Beida 2016 (15.92%)
and followed by site Scbkha Bazer 2016 (15.51%) and site
Chott Frain (2.90%), respectively. The less relative abun-
dance (0.09% to 0.03%) species included Anax (family:
Acshnidac), Iphiclides podalirius (family: Papilionidac),
Cantharis sr. (family: Cantharidac), Oulema melanopus and
Oulema gallaeciana (family: Chrysomelidac), and Dasytes
(family: Dasytidac).
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On the other hand, the species Messor barbarus had the
highest relative abundance (22.65%) while the species
Oulema gallacciana gave the lowest relative abundance
(0.02%) of the total number of individuals insects specics.

In the present study, the maximum numbers of species
and individuals were collected during the spring and
summer scason but no insects were collected during the
winter scason (December and January). The highest number
of insects (114 species, 87.023%) was in spring scason of 2016
at BS16, and the lowest number (7 specics; 5.344%) was in
the winter season (February 2017) at sites HS27 and FS27.
Messor barbarous was the most abundant species comprising
17.62% of the total numbers followed by Tetramorium sp
(14.55%) and Camponotus sp (11.27%). However, For-
micidac and Carabidac were the dominant familics
throughout two years.

In general, Coleoptera order had the highest occurrence
percentage at all scasons giving a range of (32.06%) in spring
followed by Hymenoptera. However, the lowest existence

centage was recorded for Ephemeroptera which had
EZ%) in spring while undetected (0%) in the three
remaining scasons (Figure 6).

3.4. Biological Indices. During the present study, the insect
divcrsilyogbdwccn the three silfs was couzparcd and
Shannon-Wicner diversity indexes, cquitability index, and
Simpson index were calculated as a measure of diversity
within the sites and stations and transects. The biological
indices of different study sites are presented during two years
in Figure 7.

During the first year, diversity indices were high at all
sites and stations but a decrease was observed at the end of
the second year.

3.4.1. Order Level. The diversity and valuc less than 1 bit are
characterized as few biodiversity. In the present study,
Shannon-Wicner diversity index (H") ranges from 0 bits/ind
to 3,525 bits/ind.

Chott Beida 2017
W Chott Frain 2016
B Chott Frain 2017

bers of species in all three studied sites in saline wetlands during study period

The diversity index (H') of Colcoptera, Hymenoptera,
and Hemiptera was 3,525 bits/ind; 2,778 bits/ind; and 2,554
bits/ind, respectively.

The Equitability index (E) is a measure of the equitability
with which individuals are divided among the taxa prescnt.
In the present study, the value ranges from 0 to 0.9968. The
cquitability valuc of Dermaptera, Coleoptera, and Odonata
was 0.9968, 0.9944, and 0.994, respectively.

The hﬁ:“ dominance index (1-D) of insects was found
for the o Coleoptera (0.9657) and least for the orders
Colcoptera, Dermaptera, Diptera, Hemiptera, and Lepi-
doptera (0).

3.4.2. Site Level. The annual species diversity (H') was 3,245
bits/ind and 2,981 bits/ind for the first year and the second
year of the study period, respectively. The highest insect
diversity was found in sitc Scbkha Bazer 2016, which has a
Shannon-Wicner diversity index of (3,615 bitsfind), while
the lowest diversity was observed in Chott Beida 2017 (2,826
bits/ind).

3.4.3. Station Level. 'The highest diversity (H'=3,725 bits/
ind) was observed at the second station of site Sebkha Bazer
(BS26) during the first year, while the lowest diversity index
was found at the first station of site Chott Beida (HS27)
(H'=2,685 bits/ind) during second year. Similarly, the
highest value of Simpson (1-D =0.95) was observed at the
BS26 as compared to that of HS27 (1-D=0.8616) during
2016 and 2017, On the other hand, the first station of site
Chott Frain (FS16) showed the lowest value of the equita-
bility index (E =0.5997) while reaching the hi value at
the second station of site Sebkha Bazer (BS26) (E=0.7823)
during the first year.

3.4.4. Transect Level. The highest diversity index (H' =4,356
bits/ind) was observed at transect 1 (HSIT16). The lowest
div:r;?' index was found at transect 3 (HS2T36) (H' = 1,619
bits/ind). Similarly, the HS2T36 showed a low value of
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Ficuze 7: Diversity and dominance of insects in the stadied transects in all sites of three saline wetlands during the stady period { 2006-201 7).

Simpson index (1-00=0.7884) as compared to H31T1A (1-
D=0983); on the other hand, the HS1T37 showed the
highest value of the equitability index (E=0.965), while
reaching the lowest value at FS1T26 (E = 0.5688).

3.5, Similarity Jaccard Index. Results showed similarities in
the presence of the species between the thirty-six transects
studied using the Jaccard similarity index.

However, the lowest similarity (0%) was observed be-
tween transect FS2T37 and transects BSIT16, BSIT34,

BS1T37, BSXT37, HSIT36, HS2T36, HSIT37, HSIT37,
FS1T27, and FS1T37 and transect BSXT36 and transects
BSXT17, H51T16, HS2T16, HS1T17, HS2T1T, and FSITI7,
while the highest similarity (1%} was shown between
transects HS1T37 and HS2T37 and transects HS1T37 and
HS2T37.

Figure & shows the spatial distribution of insect species
according to the Jaccard similarity index among them. In
ﬁcn:ral. cluster analysis for similarity degree showed three

ifferent main groups, where the first main group (I) in-
dudes five subgroups, the first subgroup formed by FS1T16
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Ficuze 8: Dendrogram derived from the cluster analysis (Jaccard similarity index) during the study periods {2016-2017). Numbers T1, T2,

and T3 attached to the transects represent the sampling stations.

and FS1T26 at the level of similarity 85.71% and the second
subgroup included BSIT26, BS2T26; BSIT27, BS2T27 at the
level of similarity 65.79% and the third up included
HSIT26, HS2T26; HS1T27, HS2T27 at the level of similarity
68.838%. While the sccond main group (11} formed of three
subgroups, the first subgroup includes BS2T16, BSITI6;
HSIT16, HS2T16; HS1T17, HS2T17; BS2T17, and BSITI7 at
the level of similarity 77.520% and the second includes
FSITI6, FSIT17; FS2T17, FS2T16) at the level of similarity
73%, while the three subgroups included FS2T27 and
FS2T26 at the level of similarity 88.235%. Whilst the third
main (I111) abso indudes three of the the
first subgraup formed of FS2T36 and ans;‘m&dof
sumlmk; 88.88%, the sccond subgroup included BS2T36
and BSIT36 at the level of similarity 57.14%, and the third

up included FS1T36 and FS1T37; HS2T36, HS2T37;
HSIT36, HS1T37; BS1T37, BS2T37 at the kevel of similarity
67.86% (Figure 8).

The analysis of the FCA was realised on 131 specics, five
environmental variables (soil salinity, vegetation cover,
organic matter, soil moisture, and pH), and 36 transects
(Figure 9), representing the spatial distribution of the specics
according to the environmental variable features considered.

The study of inscct taxa assemblage using multivariate
statistical methods FCA showed different taxa groups on the
F1 and F2 axcs planc. The first axis F1 represents 24.61%, and
axis F2 represents 17.76% from the total inertia. The dis-
tribution of the 36 transects, at the level of both F1 and F2
axcs, shows the following:

FI , axis 1: this means that the axisl shows a
gradient of soil salinity with vegetation cover, showing
negative values for tolerant species and positive values
for intolerant species.

F2 plane, axis 2: this represents mainly a gradient of soil
moisture (presence/absence of water) with a vegetation
gradient, showing negative values for tolerant species
and positive values for intolerant specics.

idering the taxa assemblage, the di derived
mr analysis allowed three mainu%‘t:‘:ps to be
distinguished and statistically identificd by the Jaccard
similarity index procedure. According to Figures 8 and 9, the
main gradient in a transect as revealed by the axes 1and 2 in
Factorial Correspondence Analysis (FCA) ordination span-
ned of three groups situated near to themsclves. A first group
(1) including transect 3 (T3) was characterized by tolcrant
insect taxa like Amara, Calomera, Nebria, Aphaenogaster,
Cataglyphis, Camponotus, Tetramorium sp, and Messor, and
thllaﬂ}gl(‘d to the higher soil salinity, Iso?w ic matter,
and absence of vegetation, that is situated on the right side of
the axis. While the second group (2), situated in the centre of
the axis marked as transect 2 (T2), is characterized by a few
tolerant insect taxa such as Anthicus, Broscus, Bledius,
Corixidac, Ocypus, and Calomera, it is related to the vege-
tation (Halophytes) and to the soil moisture, whereas
the third main third group (3) including transect 1 (11)
consisted of intolerant inscct taxa such as Cordylepherus,
Malachius, Berberomeloe, Meloe, Mylabris, Lytta, Bruchus,
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Hemiptera, Ephemeroptera, and Acrididac; it is related to
the less salinity of the soil and presence of vegetation cover
that is situated on the left side of the axis.

The distribution of transects along the 1-axis corre-
sponds to salinity of soil, whereas the transect is distributed
along the 2-axis according to the abundance of vegetation

cover.

4. Discussion

In the present study, a large variability was observed in EC
values, OM, Tm, pH, CaCo,, and gypsum, within cach
transects and between stations, revealing that most soils in
the sclected locations were sandy to loamy sandy or loam
soil, and soils of the study sites were moderately calcarcous
with CaCO, =20.40% and gypsum = 15.40% and the soils in
the study arca might be considered as slightly alkaline in all
the selected locations; generally, the organic matter was low
in the samples of soil an and showed three different
transect parts (T1, T2, and T3) with values averaged to be
EC =4.26ds/m that included transect 1; in addition, soils of
these sites were salty to very salty, and they arc followed by
transect 2, where EC values averaged to 38.43 ds/m; soils of
this transect were very salty to extremely salty, while the
transect 3 recorded highest EC values averaging to
44.72ds/m that correspond to extremely salty soils.

In the light of the results obtained after the analysis of
three transects in cach station, these results agree in general
with some other studics although it significantly varics from
one sites to another and from one transect to another [22, 23],

L5 20 25 0 is 40

of the insect taxa at sites along the transect

4.1 Species Composition. The inventory of entomofauna let
us count 131 species of the total number of all species of
insects distributed on 9 orders, belong to 114 genus and
follow 71 familics. These results :F“ in general with some
other studies that were conducted in different places in the
ria and other parts of the world about the biodiversity in

inc wetlands, and these studies indude [24-28).

The results of the recent study shows the predominance
of Colcoptera order, with a percentage of 38% of the total of
the insect specics; this is due to the diversity of specics in
order Colcoptera because they adapted in all terrestrial and
aquatic environments or because of their morphological
characteristics [29]. Many studics showed the predominance
of order Colcoptera [1, 26, 30]. Also, the recent studies show
the predominance of the following families (Chrysomelidac
and Carabidac), 8% of the total of species order Coleoptera;
however, this percentage was kess compared with other
studies carried g:rtcabg the entomological biodiversity of
salt wetlands such as in study [27], where thay have been
found to have generally higher or at least similar species
numbers as on 08:! stud;, mdiﬁon to other species related
to order Hymenoptera (Formicidac), this enrolled 5% of the
total of Hymenoptera in the results of our study, and
they agree in general with other results of other studies about
the diversity of order Hymenoptera in the saline wetlands
[1.27).

Our results showed that some species of Hemiptera,
Diptera, and Lepidoptera such as Vanessa cardui, Pieris rapae,
Pieris brassicae, and Culex pipiens were recorded in different

transects. According to [31-34], Hymenoptera, Colcoptera,
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and Diptera are reported as ecologically tolerant and has an
extensive gecgraphical range in all types of environments,
whereas those species of insects which were rare in abundance
at transect 3 such as Halictus sp, Chrysis sp (Hymenoptera,
Pamphagus sp (Orthoptera), and Ephemeroptera may
mnarrow range of tolerance to these environmental co
(salinity and lack of vegetation) [35].

itions

42 3;:&1"’::] Distribution. In our study, the results show that
the diversity of insect community structure changed in re-
sponse to environmental gradients (biotic and abiotic), and
according to our study of transects in each stations of Sebkha
and Chott, high interspecific association existed in species that
had co-eccurrence in a number of individuals and rare spedies
that were found in transect 2 or transect 3. Fifieen genera,
Carabidac (Amara, Bembidion, Broscus, Calomera, and
Nebria), Chrysomelidae (Labidostomis, Lachnaia, and Lon-
itarsus), Staphylinidae ( Bledius and Ocypus), and Formicidae
ﬂ;imnuguwr, Cataglyphis, Camponotus, Tetramorium sp,
and Messar) occurred in the transect 2 and transect 3,
ing their robust adaptability to saline habitats (soil type
and water). Although five common genera, Aphamogaster,
Cataglyphis, Camponotus, Tetramorium sp., and Messor, were
limited to the Sebkha edge and the Sebkha interior, they
oocurred in most abundance of the transect 2, indicating that
the vegetation and soil type might act as an environmental
factor for their distribution. The fifteen insect taxa detected as
rare species with unique ocourrence in the transect 2 or 3
demonstrated high habitat specificity according to [35, 38].
This pattern in distribution of species abundances is ac-
anied on a larger-scale level by the tendency of wide-
m spedics to lhuEEucmr in hi hT: densities mrqu:cdq to
species restricted to their geographic distribution.

On the other hand, the transect | shows high diversity
mainly due to the low soil salinity and high-density plants,
which constitute one of the most restricting factors for the
insect fauna, leading to highest abundances and richness
species, which is comy of more than one species and
other insect taxa and dominated by Coleoptera and Hem-
iptera families [36].

4.3, Seasonal Variations. As for scasonal variation, some
insect taxa such as Amara, Nebria, Bledius, Ocypus, Cam-
ponatus, Messor, Aphaenogaster, Vanessa, Pieris, Halictus,
Malachius, Meloe, Mylabris, and Lytta clearly vary amon
seasons, in relation to the abundance of all the taxa obse

at each study site. Values of number of species and abun-
dance of insect taxa increase the values of insect diversi
and richness indices in Sebkha Bazer compared to Chott
Beida and Chott Frain, assuming that the same inventory
effort was applicd at the three saline wetlands. However, the
seasonal analysis showed a predominance of insect taxa
during spring season that may due to the effect of several
factors on diversity of species, which include environmental
factors  like ration in temperature, salinity, and
moisture. These results agreed with [37, 38]. On the other
hand, a higher abundance of Hymenoptera and some species
of Coleoptera family was observed in these seasons, in each

of Chott Beida 2007 (comprised 22.65%), but its abundance
in Chott Frain 2016 was 20.75% and in Scbkha Bazer 2017 it
was 18.17%. But, other species in Chott Frain 2017 and Chott
Beida 2017 appeared in low sbundance, such as Oulema
melanopus, Oulema gallaeciana, Livus algirus, Dasytes sp,
Tabanus sp, and Carpocoris purpureipennis.

4.4. Ecological Indices. The spatial variation for ecological
indices for insect community in saline wetlands showed that
the annual overall value of diversity index was 3,723 bits/ind
which was calculated from 131 species in all three sites.
The values that were nearly between (H'=4.33-1,919
bitsfind), (1-D=0.95-0.78), and (E=0.965- 0.568) calcu-
lated from different sites and stations, and our study in-
dicates the existence of species richness and this represents
diverse and well-distributed community in these sites. These
results agree in general with some other studies [1, 27).
The ecological indices vary between (H'=3.52 - 0 bits/
ind), (1-D=0-0.96), and (E=0-0.996). These wide differ-
ences of values coupled with their spatial and temporal
variations reflect the heterogencity of insect communities.
And, according to the study of diversity of order
between the sites. stations, and transects, the result was
found to be very low at transect 3 in all stations as com
tor the transects | and 2 (T1 and T2). This could be attributed
to disturbances occurring in the transect 3 (T3) and may be a
Ioss of diversity which has a special type of halophyte plant
species such as Atriplex, Salsola, Juncus, and Suaedn. An-
other reason could be explained by the high level of soil
salinity ient and bow organic matter (OM) content
causing of some of species of insects, in addition to
dlimatic factors and -:I.isturE:n::s such as droughts. That is
what we see in sites Chott Beida (2017) and Chott Frain
{2016 and 2007).

4.5, Similarity Jaccard Index and Factorial Correspondence
Amalysis (FCA). According to the results of similarity Jac-
card analysis and FCA, three mnjnrfmug: were delimeated,
which were mainly segregated based on the abundance and
diversity towards environmental parameters (Figures 7 and
8). The criterion spatial distribution of insect taxa can be
interpreted as the difference in environmental gradients (soil
salimity and vegetation cover). The FCA plot shows gradients
of intolerant insect taxa in the transect | to tolerant species.
Group 1 consisted of increased diversity, richness, and
abundance of insect taxa observed in the transect 1. This is
may be due to its location near the edge of the Sebkha and
Chott of cereal crops, sparse vegetation, and low soil salinity.
While the reason behind the low richness and diversity of
insect taxa in the transect 3 may be due to the absence of
vegetation and increased soil salinity. The difference in
environmental gradients is in accordance with the findings
of other authors such as in [1].

5. Conclusion

According to the results, abundances of insect fauna show a
decreasing gradient of the transect 1 to transect 3, and the
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results showed the influence of the vegetation cover and
salinity gradient on the composition of the insect fauna
community.

From this study, the saline wetlands of the high plain
region in Sctif arc still considered to have a diverse and
numcrous insect fauna in this arca. However, the results
which were being presented in this ight be the first
comprehmsiv:u:isstp;f insects in thmwwcdmds in Setif
region. Hopefully, there will be a further rescarch study on
the inscct biodiversity and taxonomy in this area, in order to
get better and comprehensive information on those aspects
to be documented for future reference.
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Abstrac
The main objective of this study Inventory the insects taxa and plans, in addition to some chemical properties
presented in different environments of Eco complex wetlands present in the Setif high plains. For a period from
November 2014 to October 2018. Three different sits and three stations were chosen, from each station divided into
three transects, according to the distribution of plant and soil salinity in each transect. During field outputs, several
methods were used to inventory insects and plants and collect soil samples. Results were analysed and treated by many
ecological indexes and analytical methods. The results showed a clear divergence in soil characteristics between study
sites and seasons, according to the values of salinity soil was classified as Brackish and ranged from (1,14%o-
147,66%0), while the organic matter ranged between (0.01 - 0.07%), whereas the pH values were neutral tends to near
alkaline and ranged from (7,13- 8,33). The study of the qualitative and quantitative composition revealed insects taxa
and plants showed that there are 159 species belonging to 139 genera, 85 families and 12 orders, and the plant
inventory has listed 121species belonging to 91 genus and 33 families. It was also noted that there was a Spatially and
temporally variation in species distribution, The highest total number of insects taxa was recorded in Sebkha Bazer,
while the highest total number recorded in April and May was 141 insect taxa, Shannon —Weiner index of insect varied
between (0-1,98 bit/species) while the equitability index which ranged between (0-0,99), whereas the Simpson index
which ranged between (0-0,173). Jaccard similarity results showed the highest degree of similarity was 89,80%
recorded between FS1T1 and FS2T1. The results of (A.C.P) showed a strong positive correlation between salinity and
gypsum and a negative correlation with organic matter. While the results of (A.F.C) of the three axes explained by
47,09% of environmental factors, vegetation and soil properties showed two groups according to the presence of insect
taxa.
Keywords: wetlands, biodiversity, Sebkha and Choot, inventory, entomofauna, plants, soil characteristics, statistical
analysis, Setif.

Résumé

L'objectif principal de cette étude est d’inventorier les espéces d’insectes inféodés aux différents types des zones
humides dans les hautes plaines de la région de Sétif. Les caractéristiques physico-chimiques des milieux de ces zones
de zones humides (Eco complexes) ont été également étudiées. Cette étude s’est étalée de novembre 2014 a octobre
2018. Trois sites différents et trois stations représentant chaque site ont été choisis. Trois transects dans chaque
station ont été retenus, selon le degré de la salinité, du couvert végétal et du sol. Au cours des sorties sur le terrain,
plusieurs méthodes ont été utilisées pour inventorier les insectes, la végétation et le préléevement des échantillons de
sol. Les résultats ont été analysés et traités par de nombreux indices écologiques et méthodes analytiques. Les résultats
obtenus ont montré une nette divergence dans les caractéristiques du sol entre les sites d'étude et les saisons. Selon les
valeurs de salinité obtenues, les sols ont été classés comme saumatre et variait entre (1,14 %o -147, 66 %), la matiere
organique variait entre (0,01 - 0,07 %), les valeurs de pH étaient neutres et tendent a é&tre presque alcalines et varient
entre (7,13 - 8,33). L'étude de la composition qualitative et quantitative a révélé que les taxons d'insectes et des plantes
ont montré qu'il existe 159 espéces d’insectes appartenant a 139 genres, 85 familles et 12 ordres et pour la végétation,
on a recensé 121 espéces appartenant a 91 genres et 33 familles. Il a été également noté qu'il y avait une variation
spatiale et temporelle dans la répartition des espéces d’insectes. Le plus grand nombre de taxons d'insectes (richesse
spécifique) a été enregistré a Sebkha Bazer, tandis que le nombre total le plus élevé est enregistré en avril et mai avec
141 taxons d'insectes. L’indice de Shannon-\Weiner variait entre (0-1,98 bit/espéce), ’indice d’équitabilité variait
entre (0-0,99), et que I’indice de Simpson variait entre (0-0,173). Les résultats de similitude représentée par I’indice
de Jaccard montraient que le degré de similitude le plus élevé était de 89,80% et est enregistré
entre FS1T1 et FS2T1. Les résultats de I’A.C.P ont montré une forte corrélation positive entre la salinité et le gypse
et une corrélation négative avec la matiére organique, alors que les résultats de I’A.F.Cdes trois axes
expliquant 47,09% des facteurs environnementaux. La végétation et les propriétés du sol ont dégagé trois groupes
selon la présence de taxons d'insectes.
Mots-clés : zones humides, biodiversité, Sebkha-chott, inventaire, insectes, plantes, caractéristiques du sol, analyse
statistique, Sétif.






