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Introduction

Soil is the richest and most diverse living community in any ecosystem. Soil organisms are responsible for the
change and transformation of organic matter and the deformation and transport of nutrients such as nitrogen and
sulfur. Therefore, they are an integral part of soil quality. In agricultural systems, useful macrofauna includes
species that are involved in increasing crop yield and the ecological stability of the system. The objective of this
study was the effect of agricultural systems (irrigated and rainfed) on the abundance and diversity indices of soil
macrofauna in wheat fields of llam province, west of Iran.

Materials and Methods

In this study, the abundance and biodiversity of the soil macrofauna arthropods in wheat fields of Eyvan (llam
province) was investigated. Five samplings were performed during irrigated and rainfed wheat growth in the year
2019. For this purpose, five sampling units (replicates) were selected for ten fields. In each sampling unit, soil
macrofauna was collected using pitfall traps and then counted. Diversity was calculated by Shannon-Wiener and
Simpson indices, evenness by Pielou evenness index, and species richness with Margalef index. PAST software
was used to calculate biodiversity indices.

Results and discussion

From 3753 macrofauna samples collected, 11 families belonging to different orders of insects and spiders were
identified: (1) Diptera including Syrphidae and Muscidae, (2) Hymenoptera, i.e., Formicidae, (3) Coleoptera, i.e.,
Carabidae, Staphylinidae, Silphidae, Scarabaeidae and Cicindelidae, (4) Hemiptera i.e., Pyrrhocoridae, (5) insects
larval from different families, and (6) spiders. The tiger beetles had the highest abundance in both irrigated wheat
(25.48%) and rainfed (20.57%) fields. The T-test results showed that the agricultural environment change from
irrigated to rainfed fields did not increase or decrease the number of families but increased the average total
frequency (from 2100 in rainfed farms to 1653 in irrigated farms). Changing the agricultural environment from
irrigated to rainfed caused an increase in the Shannon index, Simpson and Margalof; also, this change of
agricultural environment from irrigated to rainfed has caused a decrease in the value of the Pielou index. The
results showed that the Shannon-Wiener index and the Margalef richness in the rainfed wheat fields were
significantly higher than in the irrigated fields (P<0.05), however, the Simpson diversity in rainfed fields was
higher than in irrigated wheat fields, but this difference was not significant (P>0.05). Also, the Pielou evenness in
the irrigated fields was higher than in rainfed, but this difference was insignificant (P>0.05). The results also
showed that the highest and lowest number of arthropods trapped in pitfall traps in rainfed fields were related to

1- Associate Professor, Department of Plant Protection, College of Agriculture, Ilam University, llam, Iran.
2- Postdoctoral Researcher, Department of Plant Protection, College of Agriculture, Razi University, Kermanshah, Iran.
(*Corresponding Author: m.mirabbalou@ilam.ac.ir)


https://agry.um.ac.ir/
https://dx.doi.org/10.22067/agry.2021.67484.1003
https://agry.um.ac.ir/journal/about
https://agry.um.ac.ir/journal/about
https://orcid.org/0000-0003-3536-1511

VFo) loasl ¢ Yoslod OF al 05 glisS owlivts pgs 4y pis VY'Y

tiger beetles (21.4 £ 4.87) and red bugs (1.68 % 0.18), respectively, and in irrigated fields, it was related to tiger
beetles (13.60 + 2.82) and dung beetles (2.16 £ 0.16). In general, the results showed that the frequency and diversity
of soil macrofauna in the rainfed wheat fields were higher than in irrigated wheat fields.

Conclusion

The diversity of soil macrofauna arthropods in rainfed wheat fields was better than in irrigated wheat. Less
use of chemical pesticides and agricultural machinery in rainfed wheat fields improves soil physical properties as
well as provides suitable habitat for soil macrofauna arthropods, which increases diversity. Useful soil macrofauna
is very sensitive to environmental changes, so as the environment is destroyed, the diversity and number of these
macrofauna decrease. In general, according to the obtained results, it is necessary to avoid the excessive use of
chemicals in irrigated wheat fields and to provide conditions for improving the biodiversity of soil macrofauna.
These conditions can be created by reducing the use of chemicals on farms, but if you cannot for any reason, avoid
the use of chemicals on farms, use other methods such as fallow, crop rotation, and also the cultivation of legumes
in the agricultural program of the region provided these conditions.

Keywords: Species diversity, beetles, pitfall trap, Pyrrhocoridae.
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Table 1- The characteristics and the average inputs in irrigated and rainfed wheat fields of Ilam province (2019)

ads s slont 9 I i gladile
Nutrition Pests and diseases Weeds
Js Lvouwd lado lado
Crop e i d / o2 bownd (gla o5 slado ohS s ?
Fertilizer Amount Chemical pesticide ~ Amount (L.ha') | Herbicides Amount (L.ha)
(NPK) (kg.ha'l) P ' (kg.ha'l)
) O pelid> Y S )
& pAS 350 Deltamethrin Topik
Irrigated wheat ols \ sl 3 ‘v
Tilt Granstar 4
il 150 - - - -
Rainfed wheat

Slolyd a8 sladisS jolaie ply Ay (S Sy e
Ol Gt slawisS lsiea og dnaly Ao Vel i g
uly&d) ALY dxol> Ao VeV O Ltbu] ‘_5-"9‘)5 &S L;:Lmd.;;
dnels 2oy Vo oy o lslys a5 laaisS Tl claaiss
o gl Slglh 4 olaisS T b (aisS lgie o,
as u)“bbcb; 9 ful...os dl!bcb; u]}&‘b LY dxol> Ao 0
s (ladgS g g dmels do )3 Sl a8 o] ol
9 bbb dlaw (58,8 (s 5 b e S 4l C0keS

4- Rare
5- Subrare

S0 pine SALS load (gpslmer bl alold cax

oL 5o ad edliiw | o Wb oy & slaulb] i wng ol 50
ool 11 ¢y bbis 51 Sy Cuxes Slolyd o o o g,ld pdiges

T
Solyp 2o 3 F calsles ) )3 45 15 plosl F= N x 100 aslas |
a8l IS olaxs N g dd oo ;3 Ja5 5590 01,8) dlaxs N (s
L L (Kasprzak & Niedbala, 1981) cows | o (y9lxen
Jslw (Weigmann, 1973) 6%y (sdisdids b 5l oolat !

1- Eudominant
2- Dominant
3- Subdominant



VFe) loasl ¢ Voslods OF s 0 )slisS owlicis pgy agpis TVF

Olypiis caliseo gladiwly 5l odlgsls VY a4y slaie 45" 050,85 )ledd
sl 1Ko Jols (Diptera) Vg aiwly (V) i3 csesSie 4
(Hymenoptera) ;,llic Jb awl, (Y) cMuscidae 4 Syrphidae
Cow awwly (V) Formicidae sbay las jge 5l odlgsls G folis
Larabidae sodlgls slacSugw ol (Coleoptera) Lig L
«Cicindelidae 4 Scarabaeidae Silphidae Staphylinidae
ol sbo oy Joli (Hemiptera) - Yb b aiul) (¥)
(oS Ju slaawly 5l il s slag,Y (B) Pyrrhocoridae
&30 ;5 (Spiders) lacssSis () 5 oyl adbcsw 5 Lilae Ju
3055 Sl g g oy YOIFA JSlol s b gym (slacSugm o ol puiS
Doty Slglé o> (S 9 it o 20 3 Y (Slgl8 L
a3 L sy Sy w3 P45 E)lje 0 iz Ndg
Ao d YIVY Slghd b jled 08w sacSwgw 5 doyd Ve /0Y
Joia) 03> pola 3l ]y Slgld o )3 inS 9 (r ke
i\
& Exle o Lodlgls slass a5 aly ol T-Test 905 ploxl
YVeo) o e)lie 5 S Slalyd Lol el Sl coglas w10 5
baomo yusi e 292 3L (6500 VPOY) (o & o (#3503
o Ol SaoaSLE Gl G 0 & Gl 3l 5psLsS
@l 5 sl S ey ol Bl e ol IS Lo (ls
(Y Jogia) sl ond ghy 816y adls Hlade ol cow w20
ssbar G55l 5 el gla pas b (3ae e ¢ IS jobay
(P0.05) 35 ol g5 51 potar md paiS 3o 50 s losine
N ke w3 @50 3 36 Gompowe pa3lS (330 e Gz en
o1 s o gne (gylo T bl ) 5l MBI ol Js 09 o &))50
2 olo (BleSS jadls oode lude K jadld aw WS
o5 Fobe B35V Jgi) g o )5 5l ot o El5e
2 & Cad ol puS )i o sl (Bl Jas L e
Jolye 2 a8 5,8 o)l a5 pl & )lg5 o SS90 ot s daw M
P8 glie 0SB ye89 Sl L baiy dlaxd (6515 e ges calisee
9 505 (5 yglgen m23 paiS )50 & Comad S F LS S & ]
el 3 oo (B1eiSy (a3l e oS 39 S0 ol yol (yren

s GlE (asld 5 () £55 lopadld gl e Syl
WA Al b,

Vbl Sl gadls cnl g —old sligS g9 padls (I
5 baisS 2as 1S g —eild @l tH 1ol 55 45 35 oo dpe Lo
A Lo 28l JS 51 s s g oS i 4365 a8 b s P
.(Shannon & Weaner, 1949)
(1) ahslee

H = —¥$_, Pi Ln Pi

Vbl gasld cpl i gpon laisS £95 GRSl (o

€95 Lasls 1-D ()] ;> &5 (Simpson, 1949) 545 o s e
ol dsol> 53 pll 4565 51)81 s PT g 2y guassosuo

1-D=1- (Y) dsles

%o, (PY?

Elpl s oaiS oo (sl cpl i dlS)le (SUE a3l (2
oS plas Slohd N g laaioS slei S ] 3 &S el s oS
29 oo i wloe ¥ doles jl S lo sbie jasl bbb o
.(Margalef, 1958)

D S—1 (Y‘) doles

8~LnN
LS (o ly 35 (2l 3 gk (FBIES paS Ll (0

Magurran, ) &b osletw | (¥ aolee) oy (319 2 1 31985

Y25 — opld g5 Lasli H g 655 sl S ()] > 457 (1988

bl g

] — H

InS

slgS glie) ) g9 lapadls dw bre lp rizen

(F) doles

0aSld Oees g pug — OPLD g geenn SIS 55 (AL
Hammer ) ¢é,5 ),8 solawl 5,50 PAST 3800 5 (sko (31955
T-Test ;9050 5 baylows o (s lol 4wolio g (et al., 2001
S )lages us ) C 9 SPSS Ver, 23 Jl38le 5 g Jituus (sloog)S
gl 3 wedly (39 oy (glp i ool | ST 15300 5
A odlizl Shapiro - Wilk se;l 4 Kolmogorov - Smirnov

s eolatwl 03l a5l angs Jlo g aoaly aS i) s & (pizmen

P 6)9]@9 0599,5 b diges YYAY dluss T.CM adlles ol 5o



YRV oS 5050 50 S (985,51l 0llhkis it €55 3 (Slgl58 axline

(VYA Jlo) o] il 923 5 (2 085 £5150 )3 b (5 yslaen S& (589,51 Lk (£ SE) (gl 8 aoyd -F Jgia
Table 2- The frequency (= SE) of soil macrofauna collected in irrigated and rainfed fields of Ilam province (2019)
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Table 3- Diversity indices of soil macrofauna in irrigated and rainfed wheat fields of Ilam province (2019)
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Fig. 1- Mean number of soil macrofauna collected by pitfall traps in irrigated and rainfed wheat fields of Ilam province, 2019
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Fig. 2- Numerical value of diversity indices for macrofauna of irrigated and rainfed wheat fields in Ilam province, 2019
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