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Comparison of abundance and species diversity of herbivorous arthropods in wheat fields

under conservation and conventional tillage systems in Zarghan region (Fars province, Iran)
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Fars Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEO), Shiraz, Iran; 3- MSc. graduated, Faculty of Agriculture, Shiraz University, Shiraz, Iran

Abstract

In this research, the abundance and species diversity of herbivorous arthropods in wheat fields under no tillage (NT), minimum tillage
system (MT) and conventional tillage system (CT) were compared during two successive growing seasons. Sampling was done by pitfall
traps, yellow sticky cards and D- vac device during wheat growth stages. Diversity indices (Shannon - Wiener, Simpson, and Berger-Parker)
and Pileos evenness Index (J) were determined by Past software. Psammotitix aliens (30.1%) was the only eudominant pest species which
found in MT system. Dominant pest species in MT were Mallachius bipustulatus (26.13%) and Haplothrips tritici (14%) while in NT were
Psammotitix aliens (25.6%), Haplothrips tritici (24.91%), Petrobia latens (12.28%) and in CT were Psammotitix aliens (26.66%) and
Mallachius bipustulatus (22.78%) respectively. Shannon index in NT, MT and CT were 2.25, 2.13 and 2.26, While Simpson and
Berger- parker indices were 0.84, 0.81, 0.84 and 0.25, 0.30, 0.26 respectively. As well as, J index in mentioned systems were 0.35, 0.31 and
0.34 respectively. In conclusion,” herbivorous arthropods abundance in CT showed significant difference with MT and NT systems. As well
as, diversity and evenness indices in MT showed significant difference with NT and CT systems.
Key words: Conservation tillage, conventional tillage, herbivorous arthropods, species diversity.

X Corresponding author: Hossein.pezhman@yahoo.com



f.uf Sl 53 25 a0l molE OLLAL la S 55 3 SIop demlln 101 Kan 5 0Ly VE.

c&jj}:.:i P PR A L;i\.l.'c fpl.'..c« ol U,Z.MS ‘QYI&:&UA
Lascano et al., 1994; Bronson et al., 2001; Sullivan, 2003; )
gup.lia > .(Horowitz et al., 2010; Meijer and Jordan, 2010
slacide 5 Laglag (Ul 5 0lab 5 5 5eb S
o yat 4 LISl i G ae 4 (Sl e 58
s 9 Ay J.:;'-L? Ol 5 S gles ol @jsg_a.o
S 3L 5 St asg Olses il 5 (S5 28 aulsl olS
cmlre e Ol Ly e Jlsl 5 w5l glas S 4
Bradley, 1995; Hill, ) Ll L;*Ll_v- S sl
.(2000; Huggins and Reganold, 2008; Horowitz et al., 2010
5 dlsze (53,0l laplhs oy bl ol Ol ks )
Sl b Jelp e syl s> slac s bl
35 =5 (k) gloas o (Blis (g5,581=
3 L}JJ—'M CA—AA‘}:—QSL—: Lﬁ-“:“;'ﬁ Q\I}_.w d‘ﬂ.ﬁ cAJLﬂ..LA‘
dier e ULl Ol o bl glaasl
(Mahdavie Damghani et al., 2007)
3 ) S ol 3l v_cl-?/y)_c.&ﬁ bl s
r;u.e (Gergory and Musik, 1976; Friedrich er al., 2012)
Loy 5 5 5 Skt s ol 6oy 0 L bl
33 5 3,048 Golal 4l 5 5 a slacile Comes
Py C)_J (Shrestha and Parajulee, 2010) 2>
k_i_:'.rlf)\ L;LQCM:.S B} L;\"LLD- C,..:.S DL A.X..:Jbls LQLQ&\AJ.MJ
(Hatten et al., 2007) C—wl 03 9 Jldoe iS5l i
0355 Sy 3 Olye 5 LS ¢ 50 cCamazr Slsl b (pizman
{(House and Stinner, 1983) <l o5 5 Jslde Ci8 51 i

= blw ol U s ol ed La0 sl e

4adle

23S ol )5 bl oy bl g5,
ALS GLE gtk & St mhans 5l o3 Y Bl O
o3 lidss (Reeder, 2000; Jasa et al., 2000) 5 g5 o odus 53
gl 5 Al p 5,0 VAP gams oy Bl (6581w
s pl s b iscde el W5 5 (o sase s,
Sl sk 5o Bl (65,58 Gann s ol Jals 5o
sbli> (53,55 (Huggins and Reganold, 2008) J_2
T iraS s ke Slsdaze glasllw Ll
ol 3, oS 5 Tty g5 e ) e
aas 5 dyb s blis 55,58 (Jasa er al., 2000)
5 S plih il glaoslll L g )l5e 6l 50 sl FERNLY
el a8l a5 ) Lo 181 6151 N s
= bl 55,58 IS Jsel (Horowitz er al., 2010)
Bl ) oS SUle e 5 B IS Lol o
Sldes Jlas (aLS GLle b S mhaw 5l ds ) Y
b e lgd b o5 sl Gl 5 shosS
(FAO, 2009)

Jslas YOOY Jlw 55 Lis s blis oiS ol
Sl slay 538 5 ol ol 5,50 5 JUSs O sekee VYE/VAA
Tt o Wl 5 15U i3T5 S el oo
Sledy GBlis S msl v ann g i LGs Jl 5 5S
SooslisS — Ll 5 (Friedrich ef al., 2012) 4S5, e
St cmsby s Sl el fels bl
S o2l 2 oI olse SR 55 SRl
S e ety RIS S 5 bt s
e O yan ialS (S Gl el Sl
LY Ol 4 S8 o 2l cdosn At B Or Ol

U3 S RN SY- N VR VSV R L PR WY AT

\— Conservation agriculture
Y- No tillage

Y- Strip tillage

¢— Ridge tillage

0— Minimum tillage



'Y

Blumberg ) S sl Jol Jloe dir 3 035 40 LT OLLy
sblis S anw g 4Kyl 4 4> 55 L (and Grossely, 1982
Olil 53 (5,58 505 5 (30380 Bs 3 4 kS
Sl el (Sb Li gl fse )L Ol e 4 ol
LS aman 5 0S5 JLaSis sty sl
S i ol 8 S5 e (5581 ey 5o
T e R R
on) 53 35 g0 (S3D) JpalSt ULy dhexr 5l oS W 5
S G ol 53 Bl e (o SelS sl
= ASE L) JlalS 0Ll (sl S p S 5 S
OB, aidais ;5 08 sy 53 552 5 (el glaw S
Wl 53 5 (Jdme glya 5 Of Ly adlas) L
CiS wbelw by aslis 53 555580 0 5 35S 0S

238 5 anlllas 3 5 p S Jsluize

WSS R XS
SIYAAYAY) Jlgme ol b s s andllas oyl
oold 05,5 (63uslieS Slidss oKasl 53 (1FAY -\ YAY
e aabd Sl sl Jlls (g e kS YO s o,
3 oot SIS OF 3 a8 U3 oly3 b s 6 ol
0r xVrr slal) (LS (Sslae Caand v 4y 5 L
b anlS ol e es il Sladad o dd e (e
SIS laesd 5l S6 olakad ol 51 S s o
askad 5o Jlesl (6558 o 5 S5 S eSS (Jslis
A bl o Y Blus b U g3 SL
2 3038 Slles 6 S ms (pAS) [ i8S Jpas
e el Sy o3l 1 3 (s s 5 o) s
ol P03 e 3 () Jaad o3 a3 s Ll Slles
PO SNPRCHINL S % WL CHS T S BN
ol Sl s ol WLl 528 ol (L 53 = o)

- S- Fojia

VA8 Wdul (¥ oylad AO Mo 1 ALS sla s low 5 BT

Mayetiola destructor Say <=J_;§ oIS 5 els uﬂfm GV PE S
LlLsylys 555 A S 4w 5l (Dip:Cecidiomyiidae)
Diuraphis noxia Kurdjumov r,\_‘.f s s Ly
A5 g b i oA S 4S5 (Hem: Aphididae)
(McGuire, 2000) Col o
SoosliS atees 53 g iy sladlud S B Ol
5 Sl r.uf‘\_i&.q-)'\ il glacely; js bla-
WAY Jlo 5l 0550l 5 O IS8 4 bl (65,581
S gl Olsse O s an 5 by ol o LT
D8 YAD 3 gd> 4 \YWA YA el fad s sbles
Cola LS i Ve b ol p kS el 48 Ay LS
Dl 100 5 $isSs o S e V) bl S
Sl 03ls ol 555 a0 ) g o 2l (5558 0S
cJles <"‘*§ Jslaze ciS @bl 4> (Afzalinia et al., 2010)
ool il sl oS 5 0iS s il S8 Ve Sl i
] P S e ol cpl 3 (s 5 Sl st iza
oo 3 p33 ammyd Sl ojay 53 i S Llu 5 ed s (sdS
Ul sladas S Clél (Boromand er al., 1998) duils ) 3
Petrobia latens Muller (.x_:f Slo s—gd a5 Al <=J_:§
Haplothrips tritici («,\,‘5 o~z (Prostigmata: Tetranychidae)
6l_a(= —S Kurdjumov (Thysanoptera: Phloeothripidae)
<=J_;§ D3 415 ,5 Agrotis spp. (Lep: Noctuidae) ﬂdjk
S g Syringopais temperatella Lederer (Lep: Scythiridae)
sl—w s Anisoplia leucaspis Cast (Col Carabaeidae) (glo s—¢
C‘ 5| Zabrus tenebrioides Goeze (Col: Carabaeidae) rJ_‘.f
Sl Bl S i s Jke sLsp S
slad S 5 > » 5 Cephus pygmaeus L. (Hym: Cephidae)
S e b ples oS5 0L 0VLss slaw S el 5 s
A8 e ALS GLle 5 S s 1y s S e
oL le_;o (Behdad, 1989; Nemati and Pezhmann, 2014)
slaalln v g 5 i8S glagbln a5 a5 das
o 53 1y (SIShe Cul S ble (65,58



f.uf Sl 53 25 a0l molE OLLAL la S 55 3 SIop demlln 101 Kan 5 0Ly VEY

Lot 0550 Sy 0,5 5 0L oy 5l S -
Sl g0 sde SO 5 = 3de 5 Jols Liloe id
55 a Vyame Laals i osls 13 4l a o, Slesla
S,k Ll 03 Sl gmme 5 dsil s S ain
Jime odSilesT & il Sl s e Sl
o BAs Ul 05,8 Sl 1 e S bk g LS
St S sl slaaind 0550 i b 5 s slad s
Az S 3 s ys Ve
oL olsn plil 555 dlad OLLAL 51 (g5ls i sed 510
51Ss s s 57 K 55 ek sl o LS
WS ) ALS Glaplll it (5)sler 63,058 L3
Sl sde Sl oS asdas s sl el (Wl
ola el Lilsl 5l e )8 ool s eslinnd 5y 555 s
L s el iusSLe Slalas 5o (pusS Soamy g5 ,05)
CS i Cole LS s (IS ptS il Ole
Sde 33 axkad a3 Wss e Sl YOXV ¢ slal 4y 5 Jul
5l e Yo ol by e Bl VT pE L e
B 4l pa Sy AS eal andad 8 by e )
Slaais L2, L Olajen 5 Ad 4l e Sl Yoo folsd
Sl Gl e S el e gl ‘(’xf
335 83 Doy K553, S sue 53 e b
sl o g S LAl el o8 B sl
oS 3l esliul (gl (’J'_g Aoy ol 3 ous Cls
Aw B 3 («,\f sl el oLl L;)ﬂ@.g- Sl oK
CS, i g Shly e oK Lr.i.:bj 450
(2846 CDC Back pack Aspirator) Ol —| ol  —wdige
e Sl W el ol okiSe &) wilas lad s eslind
S5 5 e) Sl s 3 w50 a3 g sls i sl o
Jeolsh ad bl jme Ve Jybas 5 (a0 o Jany

L;))T(—_a}duﬂ\_o)m .bﬁ)p&m)b Lhd)‘)ﬂd.'o}a.;

V- Yellow Sticky Cards
A-D vac

S s S S 5 psd s ol Jle s b
2 PSS L Se e $5 s (o) Jaad 50 8
s slacile J a8 Slles i eslizad iolosl lakas
cide Sleslial b Giamy d e 55 S S0l 5 S o
S8 s 3 A oLl Jyline 5 b sla S
oLz Sleslial b ptiS Ll 5l (golde (53,5816S
5 Lk o ¥ IO LG e ol e
L Ol 5y Clls Ll 035 S 50 550810 (e s
Al ol b s (Uohe 5 5,581 ) aakad 53 oils
Sm) 550 Sldes e 5 A planil Gy 5L) o
CiS ey 55 B S e Gl e s (ks 5 g
oy o lesliul Ly o3 Jle alS Ll sl
s 01,8 ab b gs a8 L o e Sl g5l
Al S Wl s Sews Sles s 5 A 03 o
o= s el e Bl s Sas L cils wlles
Sl a8 55 (B rme o Al (U)o a8 50 03 50
Voo anksd a5 OF G s Olss 5 5laty £ 51 g3,
e 8 54 51 ey Jead 55 p s s eSS
Dsb i aalsd s a3 ppd sl Slins S 0 S LS N
anbed a3 romes A el Dl AL oS L oSS
ad e 93 53 53 S s Do a0l 258 ijl.s ‘Y.
ol ] (asasd yt al e gltnly i jamy al= e (slgsl)
Cosme 53) S amia 5n e Ll lagg s i pe S
S 53 5 (0T a3y Sl a3 daal 5 03 Al
(sl (5w o pe) S AS) (558
S Gols ptisei gl 3 S Do (ails LSS (asad
Slags e s eslit ol Sbt gladls 51 531 obba
3y 5 olBal 2 e 00 ek lald (Saudl
Khanjani and ) J_o s ¢ e 3 g5l ;.j e YO
S b skl s 53l s Ll |15 (Khalghani, 2008
sy g slagse 50y A 5l 2 Yo Jol g L
B e T N Y



VY
S o2
D= . Y 5
Zi=1(Pl) d}'ﬁjj
d = Nmax/N Y Jge b
Pileos’s evenness index (J) = H/Ins ¥ J 90 2

Shannon —Wiener ) 5 -0 43 ] se*li=H

adaly laS oS a sl b s )5 = Pi «(diversity index
ol 655 G sl il slues = 1l ] e s pi = 1i/N
et ls =D tas el o8 JS:U.:J:N 4 gas JS).s <<"i)
—J_fﬂ 2> = d «Simpson index) O swrapw S J&
e ol 3l slaas = Nmax (Berger-Parker index) Sob
Glaa S sl as Ly (g5l S 5 4 ged 53 Lna S
O g § 55 2L (o3de e sl o sdalie
1-D &) 50 4 ode OYie 5 (Simpson diversity index)

JJJL;O eJ‘b QL;.:) wbu

Cou g o
2 el Bhlasy Glas S S 5y (Sl
shas STV o 53 185,95 Aisu slaaibla
S s Ol i Sl el ) s 6 w4 Glase lpelS
3ot o3l gl o) 03l Sl 63l 5 (LaasS 5w
Soslpmer 35S sallu av o 5l (&S aslsils S
Slaesl gl an ol Slulid slad S sliws om0
(a— 55 ;lg>) Chloropidae 5 (4 S —_ia) Cicadellidae
CiS wlblw s ;a5 Laas S sl .ol olas]
Aoy Ll el Jglis 5 (65,5805 oS w5508 o
2 Lad S 51 a5 ekd sl mer sla S IS Sl
(= Jad s Faome )3 S Soslate ol 3L sladlel
Ladblow 1S 51 5l sel8 shdy sue WYY slu s
sl § e Ly 3,081 o wlale oS A3 (555l mar
sl el b 93 53 Lo sde PV aesnd s
sl plis o3 ey CLMJJ Juen wlole g3 b s oae
53 e @JTL—“ oLy sl as s (P <0.05)

S a dale 5 (S5 sS L 0SS o slaabl

VA8 Wdul (¥ oylad AO Mo 1 ALS sla s low 5 BT

Jime Sy (Sl laanS 4 ilesl anlsd a3 el
(i) al e candad ol o5 )0) o s o Sl g
L Ol @ €500 (ol branS s Jime oKilej]
L s S 15 o s amn WA glas b yp b 00 el
Fom e Laas ol s 3 S anS 0503 ladd ged
s dslizs gl s, L Gildae 000 3L 5 o3Il cana
Ldd Sy S LR R L I PIRHCE
Shesle ol L Laa s pa oL bl (Malek-Milani, 1992)
Sl gaz bl s osline oLaiSH5n L Y58 5
o SLOS Sl eslial b 5 0l il slaglail 5,2l
B S S P I LG U s - SV
oLS Sl dn g Al b 5 ool gl i S
Al Koy
cidis gladblw pnlaas S S35 Sl
(Weigmiann, 1973) el (gdoos S sy b (g5o5Sb
A 03 el ol Sa S (dues Sl 53 LS s
Sl b e Tl G S 2w aill
Yol Sl L g e keSS
N IR ESP D - DRSS S (PRI
Jdos 5w sl LA (duos S Aos ) ) s e
BNl SIS g5 sl el acil=e 5 Laesls
pslde s (6l (Hammer er al., 2001) A osliza| Past
S SO TS s O 5L 5T e el
SIS et e Gl s e B SG slad s
&l ,— (Magurran, 1988) 45 eslicul Lo Jse 8 51 >k
cide glaallo et s sl gla e Ld aslis

A eslazul (Bootstrap) o il & g Qyﬂ 3 isS

H= Y _ PixIn(Pi) \ e b

4—Eudominant

\ +— Dominant
VY- Sub dominant
VY- Rare

VY~ Sub rare



f.uf Sl 53 25 se I melE OLLuy la S 55 3 GIop demlln 101 K0n 5 0Ly

$503SeS gailile 53 LI laai S s sdalin (5555
Haplothrips tritici s Malachius bipustulatus (23%)  Jal%
P. alianus ~ Jol% (55,55 — bl 3 (16.7%)
> 9 P latens (12.28%) s H. tritici  (23.91%) 425.6%)
H. tritici (17.1%) (P. alianus (25.9%) JAL:J Jslie galalas

.Q Ji..ﬂ) > ¢ M. bipustulatus (20.78%)

V¥

O Jsder) A 3,50 Ao TOYD 5 YY) XY
3 e (Weigmann, 1973) el (sdves S wlul
slaabls 51 G js el ‘5”1@}" slad S Ao s AY
Ay S8 Ol o 5 CleS el S 5,58
YoXA Sl s b Psammotethix alianus 54 58 (Y J )
S S gulila 53 a8 550 Il G 45 e Aoy

03 SouaS il sladileles s r.x;f Celys so leelS Ol Cumax Gllae Jlsl 3 —Y Jgis

WAYFAY A YDNNYAY oly5 a5 55 ol 065 (65,5laS Slides oS!

Table 1. Population absolute abundance of herbivorous arthropods in wheat fields under various tillage systems

in Zarghan research station in two successive growing seasons (2012-2013 and 2013-2014)

Cumulative population abundance/year

Tillage Systems Population abundance %
1%, year 2™, year Total
Conventional tillage 3007a 2215b 5222b 30.35
No tillage 2926b 3351c 6277a 36.4
Minimum tillage 3401c 230a 5704c 33.1
Total 9334a 7869b 17203 100

Means with same letters in each column are not significantly different using bootstrap test (P< 0.05).

C— Minmum tillage

Abundance percent of arthropod pests
Meromiza saltatrix
Oscinella frit
wheat fly (un..
Mallachius..
Psammotethix..
Euscelius alisus
Macrosteles laveis
Eupelix caspidata
Phelepsius intricatu
Neoaliturus..
Circulifer tenelus

w
2
=
S
=
=
=
=1
=9
w
=1
=9
S
=
S
°
=
O

N tillage

Cephus pygmaeus

Pest species

Haplothrips tritici

Gryllus desertus

e e e e e Conventional tillage

Drasterious. .

Eurygaster..
(un identified..

Anisoplia austriaca
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Agriotes iranicus
Agriotes lineatus
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Fig. 1. Average abundance percent of herbivorous arthropods in wheat fields under various tillage systems

in Zarghan research station in two successive growing seasons (2012-2013 and 2013-2014)
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Table 2. Species composition of herbivorous arthropods in wheat fields under conventional (CT),

no till (NT) and minimum tillage (MT) systems according to Heydmanns classification

Species composition

Chloropus pumilionis
Meromiza saltatrix
Oscinella frit

wheat fly (un identified)
Mallachius bipustulatus
Psammotethix alianus
Euscelius alisus
Macrosteles laveis
Eupelix caspidata
Phelepsius intricatu
Neoaliturus haematoceps
Circulifer tenelus
Cephus pygmaeus
Haplothrips tritici
Gryllus desertus
Anisoplia austriaca
Anisoplia leucaspis
Pendaton idiota
Pterobia latens
Eurygaster integriceps
Schizaphis graminum
Diuraphis noxia

Grass hopper

Zabrus tenebrioides
Drasterious bimaculatu
Agriotes iranicus
Agriotes lineatus

Total species

E -3 E _ _

it i3 s "3 .

= b a

MT CT NT MT CT NT MT CT NT MT CT NT MT
_ _ _ _ _ _ 12 1.6 16 _ _ —
_ _ _ _ _ _ 19 28 22 _ B B
_ _ _ _ _ _ _ 1.18 1.14 1.10 _ _ _
_ _ _ _ 5.5 _ _ _ 3.8 4.9 _ _ _
_ 20.7 23 _ 9 _ _ _ _ _ _ _

30.38 259 25.8 _ _ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _ _ 0.31 0.49 0.39
_ _ _ _ _ _ _ _ _ _ 0.42 0.43 0.31
_ _ _ _ _ _ _ _ _ _ 0.26 0.15 0.18
_ _ _ _ _ _ _ _ _ _ 0.32 0.33 0.32
_ _ _ _ _ _ _ _ _ _ 0.36 0.23 0.32
_ _ _ _ _ _ _ _ _ _ 0.58 0.51 0.46
_ _ _ _ _ _ _ 2.7 3.9 1.6 _ _ _

171 239 167 _ _ _ B B B B B

_ _ _ _ _ _ _ 1.09 _ _ _ 0.97 0.60
_ _ _ _ _ _ _ _ _ _ 0.41 0.67 0.61
_ _ _ _ _ _ _ _ _ _ 0.44 0.6 0.37
_ _ _ _ _ _ _ _ _ _ 0.04 _ _
_ _ 12 _ _ _ 14 _ 49 _ _ _
_ _ _ _ _ _ _ 22 32 L5 _ B B
_ _ _ _ 94 5.1 5.04 _ _ _ _ _ _
_ _ _ _ _ _ _ 3.8 2.1 1.82 _ _ _
_ _ _ _ _ _ _ _ _ _ 0.15 0.04 0.18
_ _ _ _ _ _ _ _ _ _ 0.21 0.30 0.39
_ _ _ _ _ _ _ 1.23 _ _ _ 0.18 0.37
_ _ _ _ _ _ _ _ _ _ 0.15 0.07 0.13
_ _ _ _ _ _ _ _ _ _ 0.28 0.22 0.19
1 2 3 2 2 2 1 9 7 8 13 14 14
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Fig. 2. Mean of abundance percent of herbivorous arthropod species in wheat fields, various sampling systems,

Zarghan research station and two successive growing seasons (2012-2013 and 2013-2014)
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Table 3. Comparison of Shannon diversity index of
herbivorous arthropods in wheat fields under various tillage systems

in Zarghan research station in two successive growing seasons
(2012-2013 and 2013-2014) using bootstrap test (P<0.05)

Shannon index (H)
Tillage systems
1"year 2", year Total
Conventional tillage 2.08a 2.09a 2.26a
No tillage 2.39b 1.91bc 2.25a
Minimum tillage 1.92¢ 2b 2.13b

Means with same letters in each column are not significantly
different using bootstrap test (P > 0.05).
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Table 4. Comparison of Simpson diversity index of
herbivorous arthropods in wheat fields under various tillage systems

in Zarghan research station in two successive growing seasons
(2012-2013 and 2013-2014) using bootstrap test (P < 0.05)

Simpson index (D-1)

Tillage systems
1*year 2", year Total

Conventional tillage 0.79a 0.80a 0.84a
No tillage 0.85b 0.76b 0.84a
Minimum tillage 0.74c 0.78c 0.81b

Means with same letters in each column are not significantly
different using bootstrap test (P > 0.05).
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Table 5. Comparison of Berger-Parker index of herbivorous

arthropods in wheat fields under various tillage systems in Zarghan

research station in two successive growing seasons (2012-2013 and
2013-2014) using bootstrap test (P<0.05)

Berger-Parker index(d)
Tillage systems

1% year 2" year Total

Conventional tillage 0.37a 0.32a 0.26a
No tillage 0.29b 0.38b 0.25a
Minimum tillage 0.40c 0.31a 0.30b

Means with same letters in each column are not significantly
different using bootstrap test (P > 0.05).
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Table 6. Comparison of Pileos’s evenness index (J) of
herbivorous arthropods in wheat fields under various tillage systems
in Zarghan research station in two successive growing seasons

(2012-2013 and 2013-2014) using boots-trap test (P < 0.05).

Tillage systems Pileos’s evenness index (J)
1*"year 2".year Total
Conventional tillage 0. 62b 0.63 a 067a
No tillage 0.74a 0.58b 0.68a
Minimum tillage 0.58¢c 0.60c 0.64b

Means with same letters in each column are not significantly

different using bootstrap test (P > 0.05).
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Table 7. Average population abundance of herbivorous arthropods in wheat fields under various tillage systems

in Zarghan research station in two successive growing seasons (2012-2013 and 2013-2014)

Average population absolute abundance

Wheat arthropods Species no.

No tillage Minimum tillage Conventional tillage
Aphids 2 227498 192483 344+£136
Wheat stem flies 4 145.25+£79.53 144+207.09 131£194.40
leaf hoppers 7 248.86+226.37 261.86+242.69 211.85+191
Wire worms 3 10£2.6 14.66+4.8 30.33£19.01
Brown beetles 2 39.5£2.5 27.545.5 22.540.5
Black beetle 1 1045 9.5+7.5 543
Wheat stem wasp 1 120.5+£25.5 50.5+24.5 74.5£20.5
Wheat thrips 1 7824511 400+£306 386+340
Sun pest 1 100.5+30.5 50.5+41.5 62.5429.5
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