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2- Parasites
3- Pathogene
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Table 1- The characteristics of the sampled fields and the average inputs in wheat and potato in Fariman region
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Table 2- Studied biodiversity indicators in the wheat and potato fields in Fariman region
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Table 3- Number and relative frequency of different insect families collected from organic and conventional fields of wheat
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Family Number Relative Number Relative Family Number Relative Number Relative
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Aecolothripidae 14 0.0068 37 0.0192 Meloidae 2 0.0010 1 0.0005
Agromyzidae 89 0.0435 72 0.0373 Miridae 43 0.0210 95 0.0493
Anobidae 5 0.0024 0 0 Pentatomidae 1 0.0005 1 0.0005
Anthocoridae 17 0.083 47 0.0224 Phlaeothripidae 422 0.2062 192 0.0996
Anthomyiidae 71 0.0347 19 0.0099 Phoridae 11 0.0054 21 0.0109
Aphididae 134 0.0655 349 0.181 Piophilidae 5 0.0024 0 0
Aphidiiinae 6 0.0029 1 0.0005 Platypezidae 0.0005 0 0
Apocrita 0 0 3 0.0016 Psylidae 20 0.0098 6 0.0031
Biblionidae 0 0 17 0.0088 Reduvidae 3 0.0015 4 0.0021
Braconidae 23 0.0112 18 0.0093 Scaphididae 0.0020 0 0
Carabidae 27 0.0132 56 0.029 Scarabeidae 1 0.0005 0 0
chloropidae 17 0.0083 104 0.0539 Scutelluridae 18 0.0088 7 0.0036
Chrysomelidae 18 0.0088 1 0.0005 Staphylidae 11 0.0054 14 0.0073
Chrysophidae 68 0.0332 123 0.0638 Syrphidac 20 0.0098 15 0.0078
Cicadellidae 179 0.0874 139 0.0721 Tachinidae 3 0.0015 4 0.0021
Coccinelidae 120 0.0586 365 0.1893 Tenebrionidae 7 0.0034 2 0.001
Culicidae 68 0.0332 20 0.0104 Tephritidae 9 0.0044 2 0.001
Curculionidae 3 0.0015 3 0.0016 Tingidae 1 0.0005 0 0
Empididae 402 0.1964 162 0.084 Vespidae 5 0.0024 0 0
Eulophidae 5 0.0024 6 0.0031
Formicidae 29 0.0142 3 0.0016 slaws
Leptoceridae 161 0.0787 19 0.0099 Tot;Jls number 2047 1928
Lonchaeidae 2 0.001 0 0 SlusS sle
Lonchopteridae 2 0 ies ri 41 34
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Table 4- Diversity indices and evenness coefficients for two organic and conventional systems of wheat in three sampling
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Fig. 1- Species richness in organic and conventional fields of wheat in different sampling stages
Dotted lines indicate the cumulative trend of species presence during growth season.
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Table 5- Number and relative frequency of different insect families collected from organic and conventional fields of potato

Sl5 ! &)
Organic Conventional
aalgils slass s gl slaws s gl
Family Number Relative frequency Number Relative frequency
Aeolothiripidae 0 0.000 18 0.023
Agromyzidae 17 0.039 36 0.046
Anthomyiidae 4 0.009 11 0.014
Aphididae 53 0.122 75 0.095
Bethylidae 0 0.000 3 0.004
Braconidae 0 0.000 14 0.018
Bruchinae 1 0.002 58 0.074
Carabidae 14 0.032 4 0.005
Cephidae 6 0.014 2 0.003
Chrysopidae 2 0.005 37 0.047
Cicadellidae 24 0.055 81 0.103
Coccinellidae 0 0.000 2 0.003
Culicidae 45 0.103 38 0.048
Eulophidae 0 0.000 4 0.005
Forficulidae 5 0.011 0 0.000
Forimicidae 68 0.156 14 0.018
Grylidae 1 0.002 0 0.000
Miridae 53 0.122 219 0.278
Noctuidae 0 0.000 2 0.003
Phleothiripidae 10 0.023 39 0.050
Phoridae 74 0.170 52 0.066
Sphecidae 0 0.000 8 0.010
Staphylinidae 6 0.014 4 0.005
Tephritidae 46 0.106 66 0.084
Termitidae 6 0.014 0 0.000
JS sl
Total number 435 787
Gl le
Species richness 18 22
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Table 6- Diversity indices and evenness coefficients for two organic and conventional systems of potato in three sampling

stages
o= 393) ol . X
(s 51 S5, =) v Pl
Time (days Organic Conventional ~ —7>%* ! P
after t value
planting)
sy OPLS 2.13%  0.048
Shannon-Wiener 1.66+0.13 2.30+0.27
& slapadls O 0.74ns  0.467
Diversity indices Simpson 0.67+0.03 0.73+0.08
45 e -0.35ns 0.728
Margalef 1.56+0.10 1.65+0.26
.91’5 -1.43ns 0.170
Sl olys Pielou 0.99+0.05 1.20+0.14
Coefficients of evenness S 1 1508 0266
Simpson 0.13+0.01 0.11+0.02
s o9 0.006ns  -3.13
Shannon-Wiener 1.62+0.20 2.29+0.08
2l Oproe 0.119ns  -1.63
Diversity indices Simpson 0.65+0.05 0.75+0.03
75 Sk 0.039ns  -2.23
Margalef 1.64+0.23 2.17+0.06
.91’5 0.440ns -0.79
Sl olys Pielou 0.98+0.06 1.04+0.05
Coefficients of evenness uw <0.001ns 434
Simpson 0.13+0.01 0.08+0.01
s o9 0.07ns  0.944
Shannon-Wiener 1.25+0.22 1.23+0.16
& slapadls O 0.28ns  0.785
Diversity indices Simpson 0.54+0.08 0.57+0.07
WL
105 ’ 0.64ns  0.533
Margalef 1.26+0.15 1.41+0.19
.91’5 -0.25ns 0.804
Sl olys Pielou 0.85+0.12 0.89+0.11
Coefficients of evenness uw 0.50ns 0.621
Simpson 0.13+0.02 0.14+0.02

b sine pie MS g 2o B il o 3 (5)b gxe *

*: is significant at 5% probability level and ns: not significant.
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Fig. 3 - Species richness in organic and conventional fields of potato in different sampling stages
Dotted lines indicate the cumulative trend of species presence during growth season.
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Introduction

One of the main objectives of organic agriculture is low negative effect on the environment and according to this
issue, maintaining biodiversity is one of the key responsibilities of this agriculture system. Disuse of chemical fertilizers
and using mechanization with less intensity caused significant increase in biodiversity in organic agriculture. Insect's
diversity can help in biological control of pests, pollination and biological control of weeds and diseases. This study
was performed based on the key role of insects in ecosystem function, especially in organic agro-ecosystems and
effective factors for biodiversity of them and also with respect to the high potential for progressing of organic
agriculture in Iran. The purpose of the study was to identify different families of insects in conventional and organic
fields for wheat and potato crops in Fariman city.
Material and Methods

The study was carried out in wheat and potato fields at Fariman city in 2012. In order to collect insects, we used a
sweet net with a diameter of 50 cm in 10 different regions of the fields. Sampling was performed after 45, 75 and 105
days after planting. Sampling was conducted which it covers total farm area. Shannon-weaver index, Simpsons
reciprocal and Margalef indexes were used to calculate the insect’s biodiversity and Pielou and Simpson were used to
calculate the species evenness. Relative frequency (pi) was used to determination of dominant species in each agro-
ecosystem and the species with the highest relative frequency was considered as dominant species. In order to compare
the alpha and beta diversity between two organic and conventional systems, we fitted the power function for species
richness as a dependent variable and sampling number as an independent variable.
Results and Discussion

The results of the wheat farm showed that the total number of collected insects’ families during the growing
season in the organic farm was higher than the conventional farm (2047 number of insects from 41 families vs. 1928
from 34 families, respectively). From total families, 32 families were the same in both organic and conventional wheat
systems and 9 families were collected from the only organic farm. Two families were observed only on the
conventional farm. Species richness was the same in both organic and conventional at first stage of sampling, but in the
organic system, it was higher at the second and third stage of sampling. Insects’ diversity in the conventional farm was
higher than organic based on obtained values for alpha diversity. Calculated beta diversity in the organic system was
higher than conventional. In fact, beta diversity is the increasing rate of the species richness per increasing of sampling
number and the high value of beta diversity in the organic system indicates that species richness and biodiversity of the
organic system were higher than conventional at total farm area. In potato organic and conventional farms, 435 insects
(from 18 families) and 787 insects (from 22 families) were collected, respectively. From total trapped families, 15
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families were the same in both organic and conventional systems, 7 families only were in conventional farm and three
families observed only in the organic farm. Therefore, species diversity in conventional system was higher in
comparison with the organic system in the potato crop. Two families were introduced as dominant species in the
organic farm with a relative frequency of 17% and 15.6%, respectively and Miridae family was dominant species in the
conventional farm as 27.8% of relative frequency. Alpha diversity in conventional system was higher than organic. Beta
diversity in conventional system was higher in 45 and 75 days after planting, but it was lower in 105 days after planting
than organic. In total, the results showed that alpha and beta diversity were higher in conventional than organic. It
seems that the reason for higher biodiversity in conventional compared to organic was related to failure to comply with
the organic principles in potato farm.
Conclusion

It can be concluded that the move towards organic agriculture, in addition to preserving and enhancing
biodiversity in agricultural ecosystems, has led to a reduction in using chemical pesticides and, as a result, the reduction
of environmental pollution will be followed by the sustainability of agricultural production.
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