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Abstract

Considering the significant damage caused by thrips species to bean crops, this study investigated population
fluctuations, species diversity, and the spatial distribution of thrips in relation to the growth stages of red beans
(Phaseolus vulgaris L.) in bean farms of Selseleh county (Lorestan province, west of Iran). Sampling was conducted
from the time the beans developed two leaves until the leaves dried, in two farms located in the villages of Cham-
Takleh and Dartang during 2021. The sampling in the farms followed a W-shaped pattern. In each sampling, 20
leaves were selected, and thrips were collected by shaking the leaves over a white tray. This study identified 12
species of thrips. Among them, the highest frequency was observed in onion thrips, Thrips tabaci Lindeman
(69.43%). The results of population fluctuation showed that in Cham-Takleh, the highest densities of onion thrips and
flower thrips were 166.35 + 4.99 and 16.85 + 1.38, respectively, while in Dartang, they were 159.3 + 3.61 and 22.6
1.32 on average. In both locations, the highest values of biodiversity indices were observed during the reproductive
stage of the bean. The highest values of the Shannon-Wiener, Simpson, Pielou evenness, and Margalef richness
indices in Cham-Takleh were 2.94, 0.93, 0.95, and 2.98, respectively, and in Dartang, they were 2.89, 0.91, 0.94, and
2.74. Overall, the results of this study indicated that the population peak of onion and flower thrips occurred during
the reproductive and pod development stages of beans, with their density gradually decreasing in the farms. Given
that thrips can cause significant damage to bean crops at this stage, appropriate management measures are advisable
for farmers.
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Introduction

Bean (Phaseolus vulgaris L.) (Fabaceae) is one of the most widely cultivated legume plants in many
countries. Lorestan province is one of the most important bean-growing regions in Iran, with a cultivated
area of 15,887 hectares. Several insects with piercing-sucking mouthparts, such as thrips, leafhoppers,
aphids, and plant bugs, are pests on beans. However, thrips, the most dangerous among these pests, are the
focus of this research. Thrips can attack beans from the moment the seedlings emerge from the ground
through to the flowering stage. Considering the significant damage caused by thrips species to bean crops,
the present study investigates the population fluctuation, species diversity, and spatial distribution of thrips in
relation to the growth stages of beans in the farms of Selseleh County (Lorestan province, west of Iran).

Materials and Methods

In this study, sampling was conducted from the time the bean plants developed two leaves until the leaves
dried, in two farms located in the villages of Cham-Takleh and Dartang during the year 2021. The sampling
in the farms followed a W-shaped pattern. In each sampling event, 20 leaves were selected, and thrips were
collected by shaking the leaves over a white tray. For accurate counting of thrips, a stereomicroscope was
used; some samples were separated, microscopic slides were prepared from selected samples, and the
number of thrips was recorded. The spatial distribution of both immature and adult thrips was estimated
using Taylor’s power law and Iwao’s patchiness regression methods. Biodiversity indices were calculated
using PAST software. This study included counting of larvae and adult insects. Additionally, to investigate
the effect of temperature and humidity on thrips population density, a multiple linear regression was
employed, correlating average daily temperature, average daily relative humidity, and thrips population
density on each sampling date. For data analysis, Excel 2016 was used to calculate the relative frequency,
and T-Test was applied to compute biodiversity indices and compare diversity data between different
regions. Statistical tests were performed using SPSS version 23.

Results and Conclusion

In this study, 12 species of thrips were collected and identified. Amongst them, the highest percentage of
frequency was related to onion thrips, Thrips tabaci Lindeman (69.43%) and flower thrips, Frankliniella
intonsa (Trybom) (12.11%). The frequency (%) of the other species are as follows: Aeolothripidae:
Aeolothrips intermedius Bagnall (6.63), A. collaris Priesner (1.13); Thripidae: Tenothrips frici (Uzel) (4.76),
Thrips trehernei Priesner (2.8), Odontothrips confusus Priesner (1.5), Scolothrips longicornis Priesner (1.3),
Neohydatothrips gracilicornis (Williams) (0.09), Microcephalothrips abdominalis (Crawford) (0.08);
Phlaeothripidae: Haplothrips reuteri (Karny) (0.1), and H. globiceps Bagnall (0.07). The results of
population fluctuation showed that in Cham-Takleh, the highest density of onion thrips and flower thrips was
166.35 + 4.99 and 16.85 + 1.38, respectively. In addition, in Dartang the highest density was 159.3 + 3.61
and 22.6 + 1.32 on average. Also, in both sites, the highest values of biodiversity indices were observed in
the reproductive stage of beans. The highest values of Shannon-Wiener, Simpson, Pielou evenness, and
Margalef richness indices in Cham-Takleh were 2.94, 0.93, 0.95, and 2.98, and in Dartang were 2.89, 0.91,
0.94 and 2.74, respectively. In general, the results of this study showed that the population peak of onion
thrips and flower thrips was observed in the reproductive and development of pod stages of beans, and their
density gradually decreased in the farms. Appropriate management measures can be provided for farmers
considering that at this stage of the bean, thrips can cause a lot of damage to the bean crops.

Funding
Funding was provided by the Department of Plant Protection, Faculty of Agriculture, Lorestan University,
Khorramabad, Iran.



Y-V o N ow)‘r)ﬁ“%o)u‘rn,u,;dm&gwﬁ}@,s}su

gy e &
VEYANY ol Sy AR VARVACRE P PG PR

(Phaseolus vulgaris L.) leg! £330 S g § 2lad S 9 § Carosr Ol i
Ol el 98 Ol J Okl yo

Ot 3T p st Ol J ol (55 5LaS 308l ¢ (S alE 05,5 (6 5575 (5 il (G2 (SR Lok
mohammadinori2013@gmail.com
1 3T p s Ol J o8l (555 51a8” 8480l (S alS o5 5 skl (6 ax 5k y
shahriar.jafari@gmail.com
Ol gDl et o8l (53,5587 5Ll ¢ (Ko 5alS o5 8 5Ll * gl Ol o e
m.mirabbalou@ilam.ac.ir

o>
L O jon L oy 5 (018 ST 5 165 55 omar Sl o 10 03 g e 5 OLLE Sl 4 e 5 L
L5l a0 gad e oy 1 (Ol S Olissl) aldis Ol g Sl o) 5154 5> (Phaseolus vulgaris L) Ly sl Jo-i
VFe Ju);&_:);,ui:ﬁ.L;uu),,;cat,u)fp,;uefﬁ;wou;u\ﬁ)oujﬁ,;ggu}w
et 3 2L Y 5T ()15 16 g0 Sl 2 53 8 8 s W IS8 4 S gl 53 (51 4 g5 A ]
du&uumﬁrm;w‘wmﬁa\,g.,\:ﬂ@ﬂc,,;ﬁyéumj‘&wu\,pww,uefﬁox&g
Ol i 3 55 Ao 53 #A/FY gl 5 L (Thrips tabaci Lindeman.) 5Ly e 5 4 bss e Slsl 3 deoys o i (T o 5o
g 4_,4_&*‘..? sl s, s Frankliniella intonsa (Trybom) Jfﬂj,,’g oS (.51; s 313 QLIS Canar
Aoy 55 e 5 YY/B R ARY V0N £ W/FY 5 5 ay &K 5,5 sliwy, 45 5 VPIAD £ \/FA 5 VFF/FO £ /44
salitie L) (215 o o 53 (G5 55 Sl el ol (o it okbanlllan OISGe 53 43 5 (e £33 (512 280 00
4 S (shgy 53 B b Gl 5 gy (S D mmnm Sy s = 05l £33 el olie ot & 555k 4 12
CYNF 5 /AF ¢ /8) VAR slae U ol oo 5 40 o505,5 (slnsy 53 5 Y/3A 5 +/80 r/AF OY/AF slia b ol o 5
3l dole 53 e 5 0 U5 e 3 5l e S e Sy caalllan ol gl bl ST ke T s
s & (6345 Sl B oy 5 (a6l 51 sy Jol o ol 53 851 0 a5 b o oalin om0 ) (suln e

2355 &) adate 015,558 6l el g5 e DLl WL ST e 5l

L e 55 (amer SOl 5 1S SoSlg

S Jsts
Ol 5 (Phaseolus vulgaris L.) L 5} @\Ju S 5 plad 2815 5 Comer Ol is L(VF0)) dme Il Ol e 5 5L e (Gt clgd (S5 (Shazee
AY VY (O ) F o Slatgos g 5 o 35S T 0 ol O (Ol )

2322-2190 © The Author(s). Published by University of Isfahan ®' BY NC
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0).

d http://dx.doi.org/10.22108/thj.2023.136883.1226 ,_:'“,‘:. https://dorl.net/dor/20.1001.1.20088906.1401.14.53.4.9


https://portal.issn.org/resource/ISSN/2322-2190
https://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.22108/tbj.2023.136883.1226
https://dorl.net/dor/20.1001.1.20088906.1401.14.53.4.9

VB Y Olis ) g g 3 0lmiy 05lad o835z Jlow (G s 5 5 (25555 b

oS |y Los gblie i 55 o oglize adlil Loyl 5
3 AL T ela yuy 5 .(Mound, 1968) Wleuts
5 I E ol OLal Gl gl s
o g Slad sk &t 5 A b3 sy o3 8 (o
La s 5 .(Mound & Kibby, 1998) 4S" . 4 s
Al = AR e e R e R S B
s L8 il pie ba € 25,5 o b3l s
LeT ot 5L EalST amss o 5 e IS,
LDl gl L85 51 )3 e €54 oo
2 ol sl Eely 5 T ays (glo 55 85,
NEritu 6t) 5 4 oo J sames 4,505 Loy Yo 350>
.al., 2001
O35 3= g5 3 S, 5 St
5 Jlsen ez Olal 9LE s 3 iilate 0,108ty ,JL
T, tabaci jLy e 5 4558 5 anlllas | o lase
Saeedi & )uss S (o5 gl nl I LS
O3 oy 5 93 (S s 5 5=kl e (Rezvani, 2001
B8 asls ol oliees by g5 011 5L
Mirab-) cul g 515 sl I 3558 Gl o 5
Shoeibi et al. ials. 5 .(balou & Miri, 2016
LIl 58 ol 3 by e 5 455 (2016)
gl 3V a5 855 SUST 53 Ao y3 FOIVO Sl 3
A e 5 ST pmar 55 Ol Gl )
Sz Dl 5 313 b 58 5 Sl S
2 15 (0T slse, 5 5 Lagl) Thrips: tabaci HERY
sl baalS ola S5 3o 5 o, T 51944 ladl
N amn U Jams o 5 JpamnniSS O 500
Kucharczyk & ) J0s S oy p losd 5 0 et
395 dalllas 53 (6 e 5 5Ll e (Legutowska, 2002
HU ol L 1 S0 458 5

uJJ tCwl (Bolal Oy st amw w53 Sl o S

.

doio

e @M e o e I S e s
s Olgr 3 Slig o e Sl gl 5 Sl
L dslplie o Sl i 55 mlaw i L gl 55 e
Jgmamn uazin Jl> s 53 5 3,05 Sl w s
L) S 5 oo Ol il 53 ool Olgr (216 Sas
Sldie 5 LA VI sou> VFr — 144 Jl s
(ol Olwl .l 034 5 VP F OT W) 5
3ol s Jlsasler (655 o cOlas Ol )
A J paze 1l S8 bl o g Ol 5
3 LS VMY Oliw S ol 53 b iS5 o
5035 p S S AS YYAP0 Jpama ) L 5 Ol
Gl 05 S VA Ol 55 0T 5 Shas S0l
34 |l e .(Anonymous, 2023) Cwlod i
(ST 352 a4 S a5 S Ly s, Shee (59,
3 35 n 0)Lal 5 glacile 5 ALE S lay
(Tetranychus (1S5 5,5 8 ST s
(Thrips tabaci ;L .. ,— rticae Koch)
«((Empoasca fabae Harris) ¢S > ; Lindeman)
«((Helicoverpa armigera Hubner) ,sal, (.JS
(Agrotis segetum Denis &  padsbe, S
L s & Jte bl ¢l 51 Schiffermueller)
L.y -5 5 (Aphis craccivora Koch) Sl
Jo1,4 53 oL -1 31 (Hylemia cilicrura Rondani)
(Khanjani, 2006) LS o 4 a5 gd ) Calizes

OT&MJM&WUJWWQBTJ\GQ
s S olgr slay 538 5 5k 5 01! 53
2305 9a0 ST ol .ol (TRFPS) s 5 Calides
ol S 5 (S LS e s slad
3 S sS Ol i La e 5 ol 0l J a2
Lol 685w Jdaas 5 iz 011a8Cay 5dl el



A Qb&.a)‘_;us‘_;mqv\;-

Ol ) o Ol J Ol 5 (Phaseolus vulgaris L) Lyl ¢l 5e s e 7 (2l (25T 5 5 Comanr Ol o

e 0 o Sl (dolal sban 5 olsl L )
JolS Ol i Slaas o gD s € (6515 545 g0
W S oled 55 0T JUL o je olsd ¢ 5
23 G35 sy g ) ey L e 5 335 Soled 6l
e 48 o L a5 sy Sin g il 5
Colgs 5 4 (955w s Son LMl o e oams
RN POHRIN KR,

SNhad iy ol o ol p a1 oy
DL U (slaimig )l s da) el g 1oy
b Lol Golasls o ) LacS p D seSCes
o b i o 55 L S it s
s 368 s ) 45 o Bl FY XYY e
el 5 ST g lome L JalS Sl i
b s 515 Gla s 5 0SS (595 0k o sbo o
sty J S @ 28T G b (5 g0l 1 oslind
Sl s s, S J5s a5 68T ez (i o
J sl 5 (o g o b Sy S5 58
e P35 S S5 b e o3 VO
o o 53T par Jomn (5512 s 30d )5 (5l
L omopen 4 ol 4o S5led 5 Ll (602
s o 53 b 5 sl Y Sl 4 5
Sl (58 g i Dy QLIS L 5 il
S e s 0303 15 St 0L g5 8 o Y
S 8 S ol 25 3 o8l T 4 JUis]
A ol T Jooles 4

Tl (e A gl Slay ad )y gatea
s ool (&5,0) 45503 T ol b el (651328 5o
s oz codaT sty (gloosls 3 oslizal b s
Ol 1y ad gl (6515 540 sad CBs S AS ens (RV)
(V) Jsop 5 cnlio & god Slaad dms a0 3 s o

ol bl sl (5 ) 4505 Yo 31w OLL L5 5 s

Sl o O ot ALL 5 WL Jol o f 5oz
STty Ay olis (Mirab-balou & Miri, 2019)
£l 33 pAS o 5 5 5y e 5 B8 9 LS
oY gaema 5 Y =l o 6 Sl gl Ol g8 {"‘g
8@&!,;&5\%\,19@\&9&@»\44{8@3
Ramezani & Zandi ) cul Sslas &) o
.(Sohani, 2014

A5 53 (ot i ke Ol 2 S LT
3B g e 9 2,05 Ol J Dbl 55 Ly )
o350 Ol g ool sl £l 53 T Ol
larlas 055U aSul g a5 L 5 25 e 0
Sy g Ol J Ol 55 LT (655 58 5 din 5o
Sl i oy p 2 U g ol ol 4 5
23 Le oy 7 L 15T 5 165 55 e
A5 el L) 515

by 9y 9 3190
Lo b lad e sloa o 7 05T o 5 shines

Afee J_u y> (Phaseolus  vulgaris  L.)

B s Sl s s e 95 5l a1 54 e
@l Jib) A lalies; )3 @ls S
53373412100 L3l 2> 5 ,= 548.08992600
Jsb) 555 5 (e VFFY Ly a1 p L
el 5, ¢ 548.27316867 L5l
2 G2 WIA L s mla 5l pLis 1 5 33.93603567
35 ol 25 5 &y s (Ol J Olaal) dlades Ol g5
A}\)..U\Azéjf)ljjvﬁj\ﬂjl;a' Aol 4 Ly,
13 a5 w5 DLl Ly oLE &8 (13 4500
b Lot Ly sy ol e (b 5 (Sein & g
o 33 B LS a5 s n

Dyl e &Y as i a3l JSEW &) s



VB Y Olis ) g g 3 0lmiy 05lad o835z Jlow (G s 5 5 (25555 b

AY

5-1
Pog =Tn N ©
e wldd S KK e 5 sk

Ale ST ege sl s Lt 51 S e s Sl
NP P S S { oy IOPO-S WA e U S P W
aslllzs ol 55 .(Southwood & Henderson, 2000)
éuaJu:_m\é\_be_b_g))‘yu;)L«_ﬁ't:qu‘
ST 65 Casby s bes Sl s p s shiedy omes
S iy o 0y 85 ) Sl o ey 5 mar
35y s Casby Sbe il gl Sbe
S1> pas gad oyl 2 53 L ey 5 Comar 0ST1 5

S eslaa

Wodld Judoxi 9 4 3%
Nl s ST 5 (o (ol Amlons ) 2
Al gl o pomen Ui oalewl EXCel2016
O S lresls lwglin 5 (S £ 55 Sa el
s ool T-Test O y—ajT 51 Cadides bl e
ebil SPSS,23 i j3le 5 3l eslizul b (LT (sladygo5T

A%

@lﬁ

Oliaw 5 E 5030 53 lagd b tad o (S g ¥
Al

Sl gl 3 5 SN (s al )

ﬂJJL@TOﬁ)JJM‘SJJT@?MQb*i
#a/FY il ,2 L (Thrips tabaci Lindeman ¢;L,
e g o i) sT par Slaad sad ISl sy
Frankliniella intonsa « |5 w5 0T 51 w35
o350 4y 5 ey VYN Il L ((Trybom)

Sl L olis )T per sba g K5 5038

Southwood & )u a8 bi,s hasi
.(Henderson, 2000
SONE

bz Ol s STTa D cCwlis 40 sl sluss N
Sl M (s el Jgs Jldie it (Jpd b
Slaosls slae Ol 5l S 5 adgl (613 i sad (slaesls
ad gl gyl 5 gas

AP8le s Sleslaul by (s g o5 gla et Ls
I e (Hammer & Harper, 2001) PAST
1 dwlee

rliras = 05Ls sl 8 g eu asla (Gl
O3S AU H OT 53 48 b aalone ¥ sl 51 s ls
Sl S 5585k CosPi s lad 8 5l S (s -
(Shannon & ) cul 51,31 S 51 i
\Weaner, 1949

H' = — %, PiLnPi ¥

3 el ol 10 e 148 555 el (O
1-D oT 43 45 (Simpson, 1949) i acslows ¥ dasl
2 S8 313 Ci Pl 5 O e 55 s

1-D=1-3_(Pi)? )
il gl ol phy (1SS el (2

.(Pielou, 1975) Wi awsl>es

j=2 (f)

O il 3 e li ol b gle Lasls (5
.(Margalef, 1958) u& awnl>es



AY Q‘)&.&)d)}qub

Ol ) o Ol J Ol 5 (Phaseolus vulgaris L) Lyl ¢l 5e s e 7 (2l (25T 5 5 Comanr Ol o

e Ll 428l aalsl L) Bl OLL G 5 e
o Sz sy 52 8 s 55l e oS
Slsy 53 3 VFAD 2 VYA S \SS/MD 2 P48 s
YY/S VY SN0 RS e o8 s
iz S Lde] Cs 4 (Gl g ge Ly 53 e 5
Comer &S 548 o0 48 8 dons oaT sty Sledb|
PGS ‘U-iaﬁ- Slaliwsy 53 by e 5
Ll o3y & e 5 oy VIV 5 AV

93 2035k e S S SN )
\V@)u)>;\sowd<_ﬁ)>)4_l§7ﬁ‘_gb_w))
OT o715 4 o508 5 3,5 0T Sl slasls =
G35 o o gy Ly Al e 53 5 b 038
235 el i,y o e 3 e B s 8 s 5 4y
ot 3 ey (G oS 15 e el 5 VP 56
Lo 8 iy 55 (a5 e s sad cl o o
Cmmaz Oljae o 208 @ olosls jo YV 5o 56 s S
Y JK) dwy 5 5

33 52 53 J5 e 5 Cmma D i A
):mej_?:bowdf_ﬁ)sj‘\_lﬁﬁ‘_gbj)
J;jLéTl)a}&Q:!béw)}njaob:bﬁ\V'cul]
e N3 5 A ea 53 OT oS5y o 5 4
[RFTRITSIEIY U
(ST i ey elaasls a g 53 5 (GAL N
B e e
Sl b 6cs S h 55 Ja5 e sl ges 5 dd 4wl
Ly 355 S Oljn (7508 4 olesls o VY s
(¢ Se)

Cmazr Dk o by s Les S ey b
Jsaz) 68 di o 0 g Sl elizel L o 5
aloly ol ianlllos ddbate 95 ;a j3 &S i odalin (

l3a) sles oSa b S s Comar i s

(Ao 3 WWFF odSle Bl (sla 8 IS ¢ gama) oS
O JS) s 3k L gl s

Les osl gl ! 5l Aeolothripidae o143l
Aeolothrips intermedius _slul 4 5 K 58 55
A. collaris 5 (u_p,s#/7Y lI4l,5 L) Bagnall
A L;,}T@? ()3 V/VY Sl 3 L) Priesner

S5 i eslgls ol 3l iThripidae 8893l
Thrips tabaci  oolowl 4y ju> Cin as Gdaze
Frankliniella «(az,> #4/F¥ Syl 5 L) Lindeman
(A ;3 VYY) gl 3 L) intonsa (Trybom)
T. (e ,3 ¥/V7 15l 3 L) Tenothrips frici (Uzel)
(A )5 Y/A Il 5 L) trehernei  Priesner
V/b il 2 L) Odontothrips confusus Priesner
L) Scolothrips longicornis Priesner «(u—s >
Neohydatothrips [NV ST V) gppe— Y g
5 (Ao 0708 Syl 3 L) gracilicornis (Williams)
L) Microcephalothrips abdominalis (Crawford)
Om 02 A gl 5 (55T mer (doys o /oA S5l 3
5 s S. longicornis &5 8 ks eisl glaw &
Az g ol olE b 8 Ak 55y

¢S esl gl o1 51 Phlaeothripidae 8a1gils
Haplothrips reuteri (Karny) pL « SelS 58
Ho ol S0 58 oK 5 (doys /) Sl 5L
(A3 +/+V sl 5 L) globiceps Bagnall

Al &)ﬂ@e-

30 gl bbb o S § Cumesr Ol i
ks Oliw ygur & 51 30
SH Jf o 30\ e S Camen Ol pii Ly

o Sadled sl Ol &)bj‘dg;r’; Slwgy 53 2

g olasls S WY L g5l50 53 o 5 655 5



VB Y Olis ) g g 3 0lmiy 05lad o835z Jlow (G s 5 5 (25555 b

A¥

D (o5 e g0l 50 T Comex 1alS sl
Y el o) Cl b S 5 s
g 03 Lo 5 (5ot 05 ST bl
polie op i ol baalllas gliwgy 93 o 5 lo )
23 SIS et 5 (e 55 Sl LS
Ot S Sosb an b edalia Ly (Ll A e
€0 ozt ¢ =23 = O3ilb f 0 (et ld oLz
oSS sl 02 A&l sl 5 sy 5SS
Slwgy 53 9 VAN 5+ /A0 /AT OY/AF sl s 5
GYNVE 5 AF G/AY AL il s 5 4 oK s

(Y i) deT s

s olaT il adaly ool 7 g5k 4 el 5 s
0 8 g 3l g0 Lk 55 Ll 6Puaie<0.05) 55 13 gne
3 Y Glaylsed 4 a5 LAl edalin (5)la s Al
L iy Jod gl 534S 550 0 4 8 ans ¥
35b s BL e e (o5 sles S0l
2 b5 ke sk 8 5 Sl 0352 08 55 8 s 5
Cmmazr 03,5 oy ool 580 (6,15 pas gad 5595 J sl
458 (G350t e S5m0t 3L 5 s e 5
553 5 1SS sy 53 A 55 Crioees (il
Casby 5 b (ke s ) SALCINE 555 L Ole jon
Ol i ) 48 Sl 03 ST 1y a8 (G hg) (o

N .. .
jM‘fﬁbeWjﬁ)%ﬂfWéﬁ)

Il 53 (615 8 g Caliimn (sla5 05 (b (o Susby 5l G S0lo b s 5 55l 5 o515 S0l o A8 i 0o 85 sl - Sl

Fe

Table 1 - Multiple regression relationship between the average density of onion thrips and flower thrips with the average
temperature and relative humidity during different days of sampling in the year 2020.

Region Input variable Species Standardized coefficients Pvalue
Thrips tabaci
Average temperature -1.920 0.819
Average relative humidity -3.879 0.463
T. tabaci Larvae
Average temperature -0.164 0.945
Cham Average relative humidity _ _ -1.016 0.495
Takleh Frankliniella intonsa
Average temperature 1.733 <0.05
Average relative humidity 0.130 0.781
F. intonsa Larvae
Average temperature 0.931 <0.05
Average relative humidity 0.037 0.896
T. tabaci
Average temperature -1.330 0.878
Average relative humidity -4.467 0.412
T. tabaci Larvae
Average temperature -0.064 0.985
Average relative humidity -1.393 0.504
Dartang F. intonsa
Average temperature 1.971 <0.05
Average relative humidity 0.180 0.757
F. intonsa Larvae
Average temperature 0.947 0.108
Average relative humidity -0.001 0.999
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Table 2 - Numerical values of biodiversity indices in bean fields in Cham-Takleh and Dartang villages (Selseleh County) in
the year 2021.

date

bean
phenology

Cham Takle

Dartang

Shannon
He

Pielou

Simpson evenness

Margalef
richness

Shannon
He

Simpson

Pielou
evenness

Margalef
richness

07
June
2021

11
June
2021

15
June
2021

Vegetative

19
June
2021

stage”

23
June
2021

27
June
2021

1.93

0.87 0.91

1.56

1.75

0.84

0.87

1.34

2.02

0.86 0.9

1.86

1.86

0.83

0.88

1.62

212

0.88 0.88

2.1

2.04

0.79

0.82

1.87

2.23

0.91 0.87

242

211

0.85

0.79

2.24

21

0.9 0.89

231

1.95

0.88

0.78

2.11

2.34

0.89 0.94

2.67

2.24

0.86

0.91

2.14

01
July
2021

05
July
2021

09
July
2021

reproductive

13
July
2021

stage™

17
July
2021

21
July
2021

2.85

0.87 0.92

1.98

2.74

0.84

0.86

1.75

2.79

0.91 0.92

221

2.78

0.9

0.9

2.1

291

0.93 0.95

2.87

2.81

0.89

0.94

2.45

2.94

0.88 0.89

2.96

2.89

0.84

0.82

2.67

2.86

0.86 0.93

2.98

2.79

0.8

0.9

2.74

2.87

0.92 0.91

2.67

2.84

0.87

0.88

2.43

25
July
2021

29
July
2021

02
Aug
2021

development
of pods

06
Aug
2021

10
Aug
2021

2.54

0.86 0.89

1.34

2.5

0.81

0.86

1.12

2.49

0.84 0.88

1.25

2.37

0.91

0.84

1.11

2.58

0.9 0.88

1.45

2.45

0.88

0.8

1.24

247

0.88 0.85

1.23

242

0.82

0.81

1.14

2.38

0.9 0.82

1.15

2.3

0.86

0.75

1.08

14
Aug
2021

ripening of
pods

2.39

0.87 0.76

11

2.34

0.84

0.72

0.98

Average

2.48

0.88 0.88

2

2.39

0.85

0.84

1.78

standard error

0.077

0.005 0.010

0.15

0.084

0.007 0.013

0.14

* Vegetative stage i.e. germination, leaf development, formation of side shoots, stem elongation, tuber formation.
** reproductive stage i.e. inflorescence emergence and flowering
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Figure 1 - Percentage of abundance of identified thrips species in bean fields of Selseleh County (Lorestan Province) in the

year 2021.
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Figure 2 - Population dynamics of onion thrips and flower thrips (concurrent with temperature and humidity during different
days of sampling) in bean fields of Dartang village (Selseleh County, Lorestan Province) in the year 2021.
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Figure 3 - Population dynamics of onion thrips and flower thrips (concurrent with temperature and humidity during different
days of sampling) in bean fields of Cham-Takleh village (Selseleh County, Lorestan Province) in the year 2021.
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Table 3 - Results from Taylor's and Iwao's regression models in determining the spatial distribution (total of larvae and adult

insects) of onion thrips and flower thrips in the year 2021.
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