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Table 1. The places of sampling.

Agro-ecosystem Sampling location name  atitude Longitude Latitude

Wheat I|slam-Abad reasearch station 1348 E46°27'54. 72" N 34°07' 27.84"
Rapeseed Islam-Abad reasearch station 1351 E 46°27'54. 72" N 34°07' 27.84"
Apple orchard Mehregan reasearch station 1308 E 46°59'13.92" N 34°30'47.52"

Stone fruit orchard Garden genetic resources 1311 E47°06'21. 06" N 34°20' 25.44"
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Table 2. Predatory Syrphid flies collected from agro-ecosystems in 2003-4.

Row Genus and Species Sub family Tribe

1 Chrysotoxum bactrianum, (Violovitsh, 1973) Syrphinae Chrysotoxini
2 Episyrphus balteatus (Degeer, 1776) Syrphinae Syrphini

3 Eupeodes (Eupeodes) nuba (Wiedmann, 1830) Syrphinae Syrphini
4 Eupeodes corollae (Fabricus, 1794) Syrphinae Syrphini

5 I shidon aegyptius (Wiedmann, 1830) Syrphinae Syrphini

6 Melanostoma melenium (Linnaeus, 1758) Syrphinae Melanostomini
7 Paragus (Paragus) bicolor (Fabricus, 1794) Syrphinae Paragini

8 Paragus (Paragus) Compeditus (Wiedmann, 1830) Syrphinae Paragini

9 Paragus (Paragus) quadrifasciatus (Meigen, 1822) Syrphinae Paragini
10 Paragus albifrons (Fallén, 1817) Syrphinae Paragini
11 Scaeva (Scaeva) pyrastari (Linnaeus) Syrphinae Syrphini
12 Scaeva albomaculata (Macquart, 1842) Syrphinae Syrphini
13 Sohaerophoria rueppelli (Wiedemann, 1830). Syrphinae Syrphini
14 Spherophoria scripta (Linnaeus, 1758) Syrphinae Syrphini
15 Spherophoria turkmenica (Bankoska, 1964) Syrphinae Syrphini
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Table 3. Calculated diversity indices in evaluted agro-ecosystem in 2013.

Index
Row  Agro-ecosystem Margal ef vSharai‘naﬂgg S rgfg?cefs"rt‘sex Simpson  Evenness chﬁneﬂgp
1  Rain-fed wheat 477 0.098 0.53 0.46 0.66 1.01
2 lrrigeated wheat 6.82 0.047 0.66 0.33 0.72 141
3  Rapeseed 11.83 0.1 0.53 0.46 0.47 1.18
4  Appleorchard 6.8 0.029 0.7 0.29 0.44 1.42
5  Stonefruit orchard 9.83 0.1 0.44 0.56 0.43 1.07

AYAY Gladle )3 lap S g5 gla el (g 8 o511 -F Ut

Table 4. Calculated diversity indices in evaluted agro-ecosystem in 2014.

Index
Row Agro-ecosystem Margal ef 5’232?@2 S rgfg?cefs"rt‘sex Simpson  Evenness chﬁneﬂgp
1  Irrigated wheat 5.82 0.014 0.73 0.26 0.6 1.49
2  Rapeseed 11.83 0.047 0.59 0.4 0.51 1.28
3  Appleorchard 7.81 0.044 0.46 0.64 0.43 1.48
4  Stonefruit orchard 9.83 0.049 0.35 0.64 0.25 0.86
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Table 5. The similarities of evaluated agro-ecosystems by use of sorenson index in 2013.
Row Agroecosystem Stonefruit orchard  Appleorchard Rapeseed  Rain-fed wheat Irrigated wheat

1  Irrigated wheat 0.58 0.8 0.66 0.79
2  Rain-fed wheat 0.53 0.61 0.58

3  Rapeseed 0.63 0.5

4  Appleorchard 0.88

5  Sonefruit orchard

YA Jle > SOrenson .y ;5 f eslizal b bap 5 liS” Cogolie Ol e —F J s

Table 6. The similarities of evaluated agro-ecosystems by use of sorenson index in 2014.

Row Agroecosystem Stone fruit orchard ~ Apple orchard Rapeseed Irrigated wheat
1  Irrigated wheat 0.62 0.57 0.75
2  Rapeseed 0.63 0.5
4  Appleorchard 0.88
5  Stonefruit orchard

Cj_.:}_lm)‘)‘io_.m Q)Lﬁ S4>3 (3..\_9 l__" 9 P 6‘;3 (df) 6J|)T e SLE] (t Ob%rvation) ok odalint -V d}b
AYAY Jlo s Shannon- Wiener as-Ls il jls 51 eslizel b bap 0 iS4 sy S
Table 7. Thet observation and degree of freedom (df) for survey of presence or absence of difference in Syrphid

diversity in agro-ecosystems of Kermanshah province by Shannon- Wiener variance in 2013.

Row t obse(;;/atl on St;gﬁ;g't Appleorchard Rapeseed R\;alvt?é;ed ! r\lr\;ﬁzt;ted
1 Irrigated wheat 0.87™ 0.02™ 0.59™ &”S_
2 Rain-fed wheat 0.14"™ 1.13™ 0.37" 64.35
3  Rapeseed 0.23™ 0.65™ s 7108 123.57
4 Appleorchard 0.95™ P 13155 62.24 180.04
5 Stonefruit orchard [N 115.48 106.44 67.26 110.69

nsand *, ** indicating not statistically significant, significant differencesin levels 1% and 5%, respectively
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Table 8. The t observation and degree of freedom (df) for survey of presence or absent of difference in Syrphid

diversity in agro-ecosystems of Kermanshah province by Shannon- Wiener variance in 2014.

Row t obse(;;/anon Stonefruitorchard  Appleorchard Rapeseed  Irrigated wheat
1 Irrigated wheat 0.05™ 0.05™ 0.84™
3 Rapeseed 1.04™ 0.65™ I 277.83
4 Apple orchard 1.54™ P 21174 209.02

5 Stone fruit orchard [N 87.5 109.27 96.72

nsand *, ** indicating not statistically significant, significant differencesin levels 1% and 5%, respectively
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Appendix table. The t —crit table for survey of present or absent of difference in Syrphid diversity in
agro-ecosystems of Kermanshah province by Shannon-Wiener variance.
Probability level (P)

df 0.01 0.05 df 0.01 0.05
23 171 2.07 1 6.31 12.71
24 171 2.06 2 2.92 4.30
25 171 2.06 3 2.35 3.18
26 171 2.06 4 213 2.78
27 1.70 2.05 5 2.02 2.75
28 1.70 2.05 6 1.94 245
29 1.70 2.05 7 1.89 2.36
30 1.70 2.04 8 1.86 231
35 1.69 2.02 9 1.83 2.26
40 1.68 2.02 10 181 2.23
45 1.68 2.01 11 1.80 2.20
50 1.68 2.01 12 1.78 2.18
55 1.67 2.00 13 177 2.16
60 1.67 2.00 14 1.76 214
70 1.66 1.99 15 1.75 213
80 1.66 1.99 16 175 2.12
90 1.66 1.99 17 174 211
100 1.66 1.98 18 1.73 2.10
120 1.66 1.98 19 1.73 2.09
150 1.66 1.98 20 172 2.09
00 1.64 1.96 21 172 2.08
22 172 2.07
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Abstract

Some bio-ecological studies were carried out on the syrphid flies in several agro-ecosystems in temperate
regions of Kermanshah province during 2013-16. Fifteen aphidophagus syrphid species were identified which
Eupeodes corollae was the dominant species. For Evenness index, the highest value was belonged to irrigated
wheat and the lowest one was belonged to stone fruit orchards, which were evaluated as 0.72 and 0.25,
respectively. In biennial calculation of the Margalef index, rain-fed wheat and canola have the lowest and
highest values of thisindex which were evaluated as 4.77 and 11.83, respectively. For Sorenson similarity in first
year, the highest and lowest degree of similarity was belonged to apple-stone fruits and apple-canola with values
of 0.88 and 0.5, respectively. In the first year, Shannon- Wiener index for apple trees, irrigated wheat, canola,
stone fruit trees and rain-fed wheat, were determined as 1.42, 1.41, 1.18, 1.07 and 1.01, respectively. In the
following year, these indices were evaluated for irrigated wheat, canola, apple and stone fruit trees were
evaluated as 1.49, 1.28, 1.48 and 0.86, respectively. The high Shannon-Wiener index indicated the greater
diversity of species based on the number of species variance analysis of this factor using t student test reveaed
that all of the agroecosystems have an identical species diversity (P> 0.05) The evaluated agroecosystems have
an appropriate biodiversity of syrfid predator flies and this biodiversity is a key to their sustainability and
survivor.

Keywords: Syrphid flies, agro-ecosystems, diversity indices, Kermanshah
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