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Figure 1. Schematic map of the three strip-intercropping of green bean and clover along with
green bean monoculture (b) indicated green bean plants, and (c) indicated clover plants
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Table 1. The per centange of relative abundance of predator s of Thripstabaci in thefour strip-intercropping
sysemsof green bean and clover in Ardabil region
Three rows of Six rows of Nine rows of
Monoculture green bean with green bean green bean with
of green bean three rows of with three row:  three rows of
clover of clover clover

2015 2016 2015 2016 2015 2016 2015 2016

Predator species

Thysanoptera
Aeolothripidae
Aeolothripsintermedius Bagnall 28.7 30.2 19.8 18.7 221 21.9 23.4 24.2
Phlaeothripidae
Haplothrips subtilissmus Haliday 2 1.8 3 3.1 3.1 3 3.2 2.9
Thripidae
Scolothrips ssxmaculatusPergande 0.9 1.4 2.3 2.8 2.2 2.4 3.4 2.7
Hemiptera
Anthocoridae
Orius niger (Wolff) 24.4 23.8 16.8 15.9 171 16.8 186 17.6
Orius minutus (L.) 91 101 6.2 7 6.4 7.8 7.1 7.3
Miridae
Macrolophus sp. 51 45 5.8 55 5.2 6 4.2 4
Deraeocoris lutescens (Schiling) 0.6 0.5 2.7 2.5 2.7 2.4 2.3 2.1
Deraeocoris punctulatus Fallen 0 0 15 1.6 1.8 1.2 1.9 1.3
Nabidae
Nabis pseudoferusRemane 23 21 3.4 3.7 4.3 3.4 4.9 3.8
Geocoridae
Geocoris sp. 0 0 1.6 1.8 1.8 1.2 1.4 1.1
Neuroptera
Chrysopidae
Chrysoperla carnea (Stephens) 9.5 9.8 8.7 8.1 8.4 7 7.3 8.2
Coleoptera
Coccinellidae
Hippodamia convergens (Guerin) 2.6 2.4 3.3 3.4 3.2 2.9 3.2 2.8
Scymus sp. 35 3.2 4.3 4.7 4.7 5.7 4.3 5.2
Propylea quatuordecimpunctata(L.) 1 0.8 2.4 2.3 1.2 1.1 1.1 1
Coccinella septempunctata (L.) 1.4 1.9 2.7 2.4 1.3 2.7 1 2.3

Staphylinidae
Lathrobium sp.
Tetralaucopora sp.
Hexagonia sp. 0

o

1.4 1.3 11 11 1 0.7
0.8 0.6 0.5 0.4 0.3
0.6 0.5 0.4 0.5 0.3 0.4

o
[oNeoNe)
o

Diptera
Syrphidae
Episyrphus balteatus (De Geer) 2 1.6 4.6 5.4 4.5 5.6 4.1 5.2

Acari

Anystidae

Anystis baccarum (L.) 3.7 34 4.4 4.9 4.9 4.3 4.3 4.9
Bdellidae

Spinibdella sp. 32 25 3.5 3.6 3 2.5 2.6 2
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Table 2. Mean (£SE) of Shannon diversity index (H) for predatorsof Thripstabaci in the four strip-
intercropping systems of green bean and clover in 2015 and 2016
Shannon diversity indext(

Cropping systems

2015 2016
Monoculture of green bean 2.04+0°03 2.01+0.04
Three rows of green bean with three rows of clover 2.42+0.08 2.54+0.08
Six rows of green bean with three rows of clover .3820.04 2.50+0.05
Nine rows of green bean with three rows of clover 2.35+0.08 2.49+0.04

The means followed by different letters in the saol@mns are significantly differenP€0.05).

s Sdbole Hlgx wThripstabaci ;)lﬂfa 60&455? u;).’f Sy (Cwn) O98— L y90 ua"lfa Jode -Y Jou

1720 9 17AL Jlo 50 300l 9 3w g (S)l9
Table 3. Thevalue of Morisita-Horn index (Cyy) for species complex of predators of Thrips tabaci in
the four strip-intercropping systems of green bean and clover in 2015 and 2016
Three rows of Six rows of
Monoculture green bean with green bean with
of green bean three rows of  three rows of

Years Cropping systems

clover clover
Monoculture of green bean - - -
ot Three rows of green bewiith three rows of clow 0.82 - -

& Six rows of green bean with three rows of clover ~ .840 0.97 -
Nine rows of green bean with three rows of clover 0.87 0.94 0.94
Monoculture of green bean - - -

9 Three rows of green bewiith three rows of clow 0.81 - -

Q Six rows of green bean with three rows of clover ~ .830 0.96 -
Nine rows of green bean with three rows of clover 0.85 0.94 0.95
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Table 4. Mean (£SE) of density of the onion thrips predatorsand two dominant predators

Aeolothripsintermedius and Orius niger per plant in the threeintercropping systems of green bean
and clover and the monocultur e of green bean in 2015 and 2016

Density of predators

Cropping systems per plant

Density ofA. intermedius

Density ofO. niger
per plant per plant

2015 2016

2015 2016 2015 2016

Monoculture of green bea.13:0.11° 1.14+0.13

Three rows ofgreen bea
with three rows of clover

Six rows of green bea
with three rows of clover

Nine rows ofgreen bea
with three rows of clover

3.44:0.47° 4.16:0.63

3.04:0.37 3.41+0.61°

2.62+0.34 2.89:0.48

0.40:0.03 0.45:0.03
0.91+0.05' 1.06t0.1C°

0.88:0.04' 0.98:0.06"

0.81+0.06" 0.90:0.07

0.20:0.02 0.16:0.02
0.35:0.03 0.38:0.04

0.31x0.0Z' 0.34:0.04

0.29:0.03' 0.31x0.03

The means followed by different letters in the sawle@mns are significantly differenP£0.05).
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Table 5. Mean (+SE) of density of Thripstabaci larvae and adults per plant in thethree
intercropping systems of green bean and clover and the monoculture of green bean in 2015 and 2016
Density of thrips larvae Density of thrips adults

Cropping systems per plant per plant
2015 2016 2015 2016
Monoculture of green bean 42.53.2 50.1+4.17° 29.82.8 32.33.6°
Three rows of green bean withthree rafslover 15.81.4 17.91.5° 9.8:0.9 11.41.1°
Six rows of green bean with three rows of clover17.5:1.3 18.81.7 11.1+#1.1° 11.9%0.9

Nine rows of green bean with three rows of clovéB.1+1.5° 20.0:1.8 11.5 1.0 13.0:1.2°
The means followed by different letters in the saol@mns are significantly differenP€0.05).
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Figure 2. The proportion of the density of predators/prey (sum of Thrips tabaci larvae and adults
density) in the four strip-intercropping systems of green bean and clover in Ardabil region
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Abstract
In this research, the influence of intercroppingtems (including three, six and nine rows of
green bearPhaseolous vulgaris L. with alternate three rows of clovéirjfolium resupinatum
L.) and monoculture of green bean on biodiverditye onion thripsThripstabaci Lindeman
and the proportion of predators/prey density wadistl in an experimental field in Ardabil
during 2015 and 2016 years. 21 species of onigostpredator were collected and identified
among which the predator specideolothrips intermedius Bagnalland andOrius niger
(Wolff) had the highest relative abundance in eatlcropping systems. The Shannon
diversity index ) was significantly greater in each of the thrderitrops than in green bean
monoculture. The values of Morisita—Horn ind€x,() between green bean monoculture and
each of the three intercropSyfy < 0.85) were lower in comparison with the valueshis$ t
index among the three intercrofi®(>0.94). In two years, the proportion of predatoesfpr
and the density of the onion thrips predators eslhetwo dominant specie. intermedius
and O. niger in each of the three intercrops were significahilygher than in green bean
monoculture. Therefore, it can be concluded thigt-sttercropping of green bean with clover
caused higher biodiversity of the onion thrips ptes and reduced the densityTotabaci.
Application of the strip-intercropping systemslie tgreen bean fields as one of the important
components in the integrated management of thenadhigs is recommended.

Keywords Theonion thrips Spedesrichness, Predators, Speciesabundance, Strip-intercropping



