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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. 
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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

 
Tillage Systems  

1st. year  
3007a  Conventional tillage 
2926b  No tillage 
3401c  Minimum tillage  
9334a  Total  

Means with same letters in each column are not significantly 
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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
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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 
Total  2nd. year  
5222b  2215b  
6277a  3351c  
5704c  230a  
17203  7869b  

Means with same letters in each column are not significantly different using bootstrap test (P≤ 0.05). 
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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 
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MT CT NT MT CT NT MT CT NT MT CT NT MT 

Chloropus pumilionis _ _ _ _ _ _ _ 1.2 1.6 1.6 _ _ _ 

Meromiza saltatrix _ _ _ _ _ _ _ 1.9 2.8 2.2 _ _ _ 

Oscinella frit _ _ _ _ _ _ _ 1.18 1.14 1.10 _ _ _ 

wheat fly (un identified) _ _ _ _ 5.5 _ _ _ 3.8 4.9 _ _ _ 

Mallachius bipustulatus _ 20.7  23 _ 9 _ _ _ _ _ _ _ 

Psammotethix alianus 30.38 25.9 25.8 _ _ _ _ _ _ _ _ _ _ 

Euscelius alisus _ _ _ _ _ _ _ _ _ _ 0.31 0.49 0.39 

Macrosteles laveis _ _ _ _ _ _ _ _ _ _ 0.42 0.43 0.31 

Eupelix caspidata _ _ _ _ _ _ _ _ _ _ 0.26 0.15 0.18 

Phelepsius intricatu _ _ _ _ _ _ _ _ _ _ 0.32 0.33 0.32 

Neoaliturus haematoceps _ _ _ _ _ _ _ _ _ _ 0.36 0.23 0.32 

Circulifer tenelus _ _ _ _ _ _ _ _ _ _ 0.58 0.51 0.46 

Cephus pygmaeus _ _ _ _ _ _ _ 2.7 3.9 1.6 _ _ _ 

Haplothrips tritici _ 17.1 23.9 16.7 _ _ _ _ _ _ _ _ _ 

Gryllus desertus _ _ _ _ _ _ _ 1.09 _ _ _ 0.97 0.60 

Anisoplia austriaca _ _ _ _ _ _ _ _ _ _ 0.41 0.67 0.61 

Anisoplia leucaspis _ _ _ _ _ _ _ _ _ _ 0.44 0.6 0.37 

Pendaton idiota _ _ _ _ _ _ _ _ _ _ 0.04 _ _ 

Pterobia latens _ _ 12 _ _  _ 1.4 _ 4.9 _ _ _ 

Eurygaster integriceps _ _ _ _ _ _ _ 2.2 3.2 1.5 _ _ _ 

Schizaphis graminum _ _ _ _ 9.4 5.1 5.04 _ _ _ _ _ _ 

Diuraphis noxia _ _ _ _ _ _ _ 3.8 2.1 1.82 _ _ _ 

Grass hopper _ _ _ _ _ _ _ _ _ _ 0.15 0.04 0.18 

Zabrus tenebrioides _ _ _ _ _ _ _ _ _ _ 0.21 0.30 0.39 

Drasterious  bimaculatu _ _ _ _ _ _ _ 1.23 _ _ _ 0.18 0.37 

Agriotes iranicus _ _ _ _ _ _ _ _ _ _ 0.15 0.07 0.13 

Agriotes lineatus _ _ _ _ _ _ _ _ _ _ 0.28 0.22 0.19 

Total species 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
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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 
Total 2nd.year 1st year 

2.26a 2.09a 2.08a Conventional tillage 

2.25a 1.91bc 2.39b No tillage 

2.13b 2b 1.92c Minimum tillage 
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 

Total 2nd.year 1st year 

0.84a 0.80a 0.79a Conventional tillage 

0.84a 0.76b 0.85b No tillage 

0.81b 0.78c 0.74c Minimum tillage 
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 

Total 2nd.year 1st year 
0.26a 0.32a 0.37a Conventional tillage 
0.25a 0.38b 0.29b No tillage 
0.30b 0.31a 0.40c Minimum tillage 

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). 

Pileos’s evenness index (J) Tillage systems 

Total 2nd.year 1st year 

067a 0.63 a 0. 62b Conventional tillage 

0.68a 0.58b 0.74a No tillage 

0.64b 0.60c 0.58c Minimum tillage 
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 

Species no. Wheat arthropods 
Conventional tillage Minimum tillage  No tillage  

344±136 192±83 227±98 2  Aphids  
131±194.40 144±207.09 145.25±79.53 4  Wheat stem  flies  
211.85±191 261.86±242.69 248.86±226.37 7  leaf hoppers  
30.33±19.01 14.66±4.8 10±2.6 3  Wire worms 
22.5±0.5 27.5±5.5 39.5±2.5 2 Brown beetles 
5±3 9.5±7.5 10±5 1 Black beetle 
74.5±20.5 50.5±24.5 120.5±25.5 1 Wheat stem wasp 
386±340 400±306 782±511 1 Wheat thrips 
62.5±29.5 50.5±41.5 100.5±30.5 1 Sun pest 
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