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Introduction

The wheat thrips, Haplothrips tritici (Kurdjumov) (Thysanoptera: Phlaeothripidae), is one of the most

common and damaging pests of winter and spring wheat, causing significant yield losses by feeding on leaves
and grains. This insect has a slender body, measuring approximately 1 to 1.5 mm in length, with a yellowish-
brown coloration. It typically inhabits the lower parts of the wheat stem. Both adults and nymphs feed by
sucking sap from the young tissues of the wheat plant. The life cycle of the wheat thrips is usually 2 to 3 weeks,
and under favorable conditions, its population can increase rapidly.

Materials and Methods

This study was conducted to evaluate the effect of wheat thrips on important agronomic traits of 16 spring
bread wheat genotypes suitable for warm-temperate regions in Khorramabad, Lorestan Province, Iran. The field
experiment was carried out at the Sarabe Changai Research Station during the 2018 and 2019 growing seasons
using a randomized complete block design (RCBD) with three replications in 2018 and four replications in 2019.
Thrips population density (nymphs and adults) was monitored at 10-day intervals by randomly collecting five
spikes from each plot and transferring them to the laboratory for counting. At harvest, agronomic indices
including grain yield (kg ha™), 1000-grain weight (g), spike length (cm), awn length (cm), number of grains per
spike, grain weight per spike (g), number of spikelets per spike, and plant height (cm) were measured for each
genotype. Analysis of variance (ANOVA) and mean comparisons (Tukey’s HSD test, P < 0.05) were performed
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using SAS 9.1.

Results and Discussion

The results showed significant differences among genotypes in thrips population density and vyield
performance. In 2018, genotypes 10, 13, 15, 16, and 5 had the highest thrips densities, while genotype 9 had the
lowest. Genotype 5 exhibited the lowest grain yield (2883.5 kg ha™') and shortest spike length (8.9 cm),
identifying it as the most susceptible. In contrast, genotype 15 (KACHU), despite having a high thrips population
(the highest in both years), showed the highest grain yield (4364.0 kg ha™), longest spike length (10.3 c¢m), and
high spike number, indicating strong tolerance to wheat thrips. In 2019, due to increased rainfall and lower
average temperatures, thrips populations decreased significantly compared to 2018. Genotype 3 had the highest
grain yield (1472.5 kg ha™) and thousand-grain weight (40.0 g) in 2019, while genotype 4 had the lowest yield
(1028.8 kg ha™"). Notably, genotypes 10 and 15 consistently hosted the highest thrips densities across both years
while maintaining relatively high yields, suggesting inherent resistance or tolerance to H. tritici. The two-year
combined ANOVA revealed significant effects of year, genotype, and their interaction on most agronomic traits
except plant height and thousand-grain weight. Morphological traits, particularly spike length and awn length,
appear to influence thrips attraction; genotype 15, with the longest spikes and awns, consistently supported high
thrips populations yet remained high-yielding.

Conclusions

In conclusion, although wheat thrips is not currently considered a major pest, climate change and global
warming may elevate its economic importance. Therefore, the use of tolerant genotypes such as KACHU
(genotype 15) is recommended as an effective, environmentally friendly component of integrated pest
management (IPM) strategies for wheat production in warm-temperate regions of Iran.

Keywords: Host plant resistance, IPM, Haplothrips tritici, Spring wheat, Wheat cultivars, Wheat thrips



olnl LS cbli> by gl
https://jpp.um.ac.ir

LAiade

Fro-fos 0P NP0 Hlg ) oyle Bl

4, sl & s Haplothrips tritici (Thysanoptera: Phlaeothripidae)

\rJﬁ.o 03! s fg—\ﬁﬂ‘ ol B raamian J._.w—‘ﬂdvj }l;.g.o—va.:o‘ Mﬁ‘—\&vf u*ff‘*‘u’bﬁ &ﬁv}J
AAEAZA 7AR :C.,éb_);'@)l:

daS

Gua U Gimgiy ool sl oyl g ailiuns; puiS Bl oy 5SS as 5 oy 5zl 51 (S Haplothrips tritici ole pU b oS w5
03,5 Tl ablp 3 iy 33 (p)5 g Jdine 3blio j3 s (ly cawlio) o)ln U pS cuigij V8 2l slaasli p ol cpl 1t wyp
JLi 33 1S5 ,las 9 WYAY Jlw ) )LS5 dw b dolas JolS S5l 4b jgmts inlojl 9 05,5 1ial WAA 9 WYY elyj Jlo 93 3 addllas
L5 ()l piges (3ol &gt At gy oalojl )8 5 5l G gy Ve b e Camen il sl b plosl (gl e Ll )3 VTRA
W'{I)_’ L u_‘i)f ral_’>o| AJ.M_M))_Q <9 u.w)J éll.» L_)l)an} 9 L&:b)y &5.) ua)l.o.w gbliuu‘.n)] ) ..\:.))f J.M bliuu‘.n)'l LY JJ’U dl).x Lm\;w 9
5> dordia Sass cliw Job ils 3, Slos alax jl alise (3,8os (slajadls wuildy loj 40 D9 atuie cuigi; y p 8l Curen
3y Slos g el ply )5 lacaiss; Cuoglie b)) cly Lol slajlne sy o jadls ol 5,5 (6 pSojlil Sty Jgb g il Hl5m 59 cliino
e gLl Slio (S 5 adllls 3,90 Sl o 45 3 L5 LSl aualie s (ib)ly 42505 gl sl 4B S L )3 gl IS
ol b gl 393 51 pgllas 3 Sles il (YU oS5 o, e ely; Jlo 93 ,m 5 (KACHU) VO Cuigj o Jlte flgicds .cudls 339 (5l
b 1 G o S Gl e 235 Lo 53 (i Bl pI5 it it 3 555 (ol (o Conglio o138 g0 30
sl 039 b ye baslyd 53 0olS b Canglia (yil38l b cdl (S5 a8 (S0,b 8l o Yilas] jzalS ol ol ialS asg B
S8 paS 3,Slae iolial g cdl 5l il oyl gals 4 Wl e p)S g Jlixe bl 3 slacwis) owin l odlitul Ded (B yme GBI Al
D9y b 4 Gl p)5 g Jatme 3blio ;0 GBI sy Canglio g 5luly (65)5LES 4 (pbicusd Can 5> phe (5 Limgd (al oleg o S

IPM (L300 oLS Cnglio coylgy piS pdiS L 5 piS o)) 2 glS” sLd231g

Oled S 0dlgls oS (ol g g0 4Bl oy Cpmer
pAS Jols a8 o)l dgg o 51 alisw glgil g 3yl 3les Poaceae
5, Sdes (Shewry, 2009) Ll o pgygd pAS g Cows pAS <p i
Lobell ) alsagol Lalys ales 5| (odaxio Jolge 13l cos pasS
(Bationo et al., 2018) ;] k|, 5 4 SLs (et al., 2011
el Lo gylow 9 ST ¢ (Slafer et al., 2023) <l); o pis
L JleselS aly s o ) Jolse 40 5> (Pimentel, 2005)
oialS congo oS wlse slaphisl 5 (gjiigts o 4y ol
9 =l ol (Kozulina et al., 2019) o o 3y Shas
3 LIl g pdgolio Lol 5ok 5l 55 e slod Lyl
Ojlud 4B ) 9 bl Caner Glaljal 4 ¢ 5135 e slao 9
oy ol onl yo (Deutsch et al., 2018) 53,5 o oo yid

doddo

2 =l O game (p yere I S (Triticum spp.) puis
s ) G gl 2lid (Lol e lgisas g cunl e

b wlie g (659U Udjgel g Clasis S po ¢ SbjalS lisios s -
ol @bl 3 «s5gliS g 5 bigel «liios Glojls (i) ol

@9 5 obigel «liios lojlus 98 (Sb5alS Sliiod Ao =
Olrl 0l «csirglis

b glie 5 (65)5LS el 5 Clisiog 35 p0 ¢ o5 pole Cliios sy —¥
Ol Sblp 3 (65,5l88 sy g Shjsel «lidos ol ¢l ol
(Email: r-Ghorbani@areeo.ac.ir 2 e 03k 5 — %)
https://doi.org/10.22067/JPP.2026.94210.1238


https://jpp.um.ac.ir/
mailto:r-Ghorbani@areeo.ac.ir

VP00 5l o oyleds Fe ale (5559l luo g pole) oyl p! LS cbilis ol tags YA

Oly s ades 4 Golate Cuwlus pilius a5 b olS Cuoglio
o 5 oiSopis J oolizul LinlS (sl (g 3 el Jlgsols
1 oo ALl ausa g gk bl e (sl ol g osls b,
ol g5k acw Lol LS 4y - blS cuglis (Dent, 2000)
geigid)y GialS b Sye el &5 olS sla Shig) jomstl el
oS i ialS el & ol Shs) 55T o900 ]
3 0LS oUlg) Joo g (39— o0 sl a3s5 b (6)l08 055 <l
(Nouri el 3, Slos angi b zals g0 cél O jlud oo
pslie pB,l WJes Ghanbalani et al., 1995; Reji et al., 2008)
aob g olwlid bl cuoglio b a5 conl ] pjlias @l s 4
el L dos pLB)) 55 (%0 95040 wlie (nl e g
(DePauw et al., 2010) 15,3 pleal Vb 5 Sas
PS5 4 S palS 2Bl Caoglie o ilisen (liioce
; Azmayesh Krasilovets & Rabinoich, 1979) wles,S" )y
Uiyl ply (Fard & Faridi, 1991; Bagheri & Afuni, 2010
Bl (Krasilovets & Rabinoich, 1979) zusinl) 9 Cuvgluusl )
ol 8 039l o395 pB)l Sl s il Jag B 93 A5 ey
Olud ol o aliw (55,8 o (o)b dme dlaly el
03y ol b pbadliin o))y & o)l izl puiS g 5
L a8yl & cans cuily 539 Lm(j Szl e (oS slad 5 Wdg
E5390 la wyp j0 &S b pd a0 (6558 Cylud Gl clad
Sluogad 4 paiS oty yun g o6, 3 Sogll e 45 05 o>
,Krasilovets, 1980) cuily (Siws Sy 5 dlinw Bldbcou,
(9t Jold paiS 50 9 08 VO Canglin () 5> (1981
ey lyed (328 el (gl (S oCudg e ((pdg) o8
s yio baulyd 3 pAS e i plp > byl Y g Glabw
OIS OBy 9 OIS b 68 5 it (9) 0y 51 (S
Shls LBl plw ay s (5 23 5 (1) polie 05 93 A5
Ol 5 4909 Ladlily (s (608 (5L g ) Seses ladindy
390 53 o) 93 (il Ceeglie e SV Sl ) cuogiad
ST e 9 oylud w0 o (Bagheri & Afuni, 2010)
o) 99 9 S @) 9 bl B puS o8 A (59, pAS
i 5l s 2050 B oy (6l ine BMSN clsyT g ol g
(Azmayesh Fard & Faridi, 1991) ws5 sanlie il oS5
50k > ot Sl G LS & pglio pB)1 5 ool
elB,) ol b (65,58 Lisu jo Lfa"j il asles ials
Ceoglia S5 oo 5l Ly (o oty o8 atten SlalS
pL3,1 5l ooliul i o yLis 3¢5 5 ol BT ply > (i
ol il 43l (5350 (185 BT lee Cy e 53 Wl o polie
o Sl o)lae a5 iy VP STy (bl polateds (y
polie sLacsip] (plwlid (sl paS o5 ©jlud g 435

Sylad w@ild g Sy il 4335 b a8 situn pa5 BT o Sge 5l
(Kozulina et al., 2021) uiS' o 3,lg (o395 S8 oolaidl
sl 5l S (Haplothrips tritici (Kurdjumov)) pais s 5
ol byl 3 L YU (685l ol dlawlges 4 cusl pAiS pge
Al S oo 3 S S Bbbis S| 5k )3 cSBS
(Hordeum vulgare L) g > o> Slals pusS yogde .ol
Oryza ) iy o (Ze2 mays L) > (Secale cereale L) gl
Azmayesh Fard ) asleas S5 o] jbjee olsica 3 (sativa L
o0 g Jb ptnss paiS e o)l 4o (& Faridi, 1991
PS5 s9) 5l plemind) g pla)S 5 ol sla et o
OO/ 5 paiS 59y duoyd VoIV Slghd L &oS opl )5 3158
31y (Slghd cnpdar (s SLBLS G 3 2 s9) Moy
93 (55 i) oIy l)ls puS Ly 5 (Alavi et al., 2007)
Sl JolS 0l g (S paid Sy Al yo b (S oy
bgye il oyl Lol o)lus (; Lewis, 1997Davachi, 1951)
rlis (SladndS (19)0 4 3985 L oS Bl o0 pgd 9 S pw 0)0
9 OlesS (o b Joho 0y 1 e Slad (slaalial (32 9% 4
l_tbu] u.’lyl_: u»))l u.u.tblj o g b.))f 4)..\:.’ asls UJKJ): %
olieS yguody aliw (g9 9 sloy & slaasd sbol 5 (Sauomy
9DMLMM)UMCH5C_§5LDM§M90JJL0
Azmayesh Fard & Faridi, ) 544 0 crg0 |y iy 5 ials
0391 ok Siailgn )u8 Lials il 39 alS pogMe (1991
el ol i slaclud Ao 1 55 Sy jow o ialS
; MalschiMikhailova & Shurovenkov, 1971) cul sais (S5
(& Dumitru, 1992

pASS 0y Sloe yialS dopd VY BV el pAS g 5 4085
Lilwl )3 pasS uw y5 @)l 500 (Larsson, 2005) 2gui oo
oilS 50 ol je S s eadplos! wlillles 4o .(al., 1996
ol oad )38 o YF U cdl ol ojlud 5155 Jgae
= IS g3 il Al ya yd dae Ve ol slaoygr bS5 asulis
A2 o &y Jomaze (EalS Lo )d VB 43 pAS 10 5 dopd /A
(Roshandel & Rajabi, 1994)

S8y bl paS e 5 Jlae sl (oliend oo I oolisl
S oo 5 35 iy 3 s 595 51 35 4 o Jles 9 o
S50 sy 5l (e -(Palumbo, 2000) cawl St b S o b
Lass pglie a6l ;1 oolizl (Arif et al., 2022) cul cdl sl
) £95 AL 050 amatun o Sgll (ials el
ey iolisl Wiles o |y e asly o agr g baas 1) Ol yuis



YYA Ll ol w0 o)l oo cai 935 17 (2155 o0 oA LS (23] (ol )0 9 S5

e g0e Vee jolio Ly iy (aly aie) Sl musly
P 8IS w9 LaO S 3 CleSy G pgod lSa 3 p)Sls
FeS o 5 S Sl 50 socile oo sl o Fjeoey Al ye
(LS 3 p)5 V) Sl S5 (S 53 il V) Sl slaisile
2 jlejgy Ve Sloj Jolss p daalis 5ol I g 03,5 ooliil
As s elyla g ey aliw min (Slal gl S
P53l g adys )8 5008 laaS )3 sndcuily slaalin
3 03,8 e s8iinles] dn cabogrye 5, S5 g jlews lasuiie
Jsb 4l an dagi b JolS Sl 5 ooy i)lads olSiolol
Jol Clpds 0 S5y g Fail boygy 4 Cons oS @y o0
Q& bleie 25 oy s S5y g Gl C 1SS ol b 055 (slogyd
2 @b g el limme & ysoas (Khanjani, 2005) cusl S5 50,8
3 oS Slio Jguazma catloy loj 33 03,5 € dbgrya Jolae
s Kty g s ool Vo 5 bl 3 Shas e
s gl g ela)] g dodiiw slaai caliw 50 &l 5g s > il
2 0 & 5 duloee b il 0 Slee i cd g (6450510l e
Ol Veor 559 08 e Sl p SOl @ o] s g @8

Al Cad 40 3se 3 ol G g al Yoo 59 dmle b

L3S Ojgo

W9, 9 319
slaceY g pl5)l Jolid > puS i) V7 (gl cnl
Jiixe adlaie )d CulS (4l cuslio o)l Sais) eadlb]
Ol A0S g S s Sldiod dsa Sl (L 5 5
4o » (RCBD) (okas Jol5' slaS ol )b B )5 sy
S 53 p,5slS Y liseds YYAA YAV cla JLo olo )3T ol
S oblp s ol s ) @dly oK Ol Clidss oK) )
4w 53 (WAY) Jgl b 55 adlllas 5)50 slociss () Jpia) 2548
2V Ji2) Bad ctS 185 Sl 53 (W) pod Jlo )3 9 )15
sl ald cigl plyiean (AFTAB) Y e (3-ios ool
S b 4Bl )3 15 e g3 Y g Byl e duslie
Lacisd) o dlold g pto b Jsbo & cd) cudn Jolds (ool
00,8 Sl 1,0 51 onliil b cuils 3g yio 5l 1O
Jo3bsS 5 Spotanswr LB b baydy wuslS 51 iy i plol
CullS oe 258 5Sole (2B slasilon oy I U w35 e
bt (sladgS a3 S @ o il gy U )lea 0393 5
(s gie) i Dl gus 3950 aaio) i posgel Jolds

ST oyd i Ol g (65,9LiS Cliudod ol 13 0ICUES 0,5 g Juino sWwighj— Joua
Table 1- Temperate and hot genotypes cultivated in Sarab Changaee Agricultural Research Station of Khorramabad

Genotypes Name/pedigree

1 AFTAB

2 BABAX/LR42//BABAX*2/3/[KUKUNA/4/BACEU #1/5/BECARDCMSS07Y00885T-099TOPM-099Y-099M-
099Y-10M-0RGY
BABAX/LR42//BABAX*2/3/[KUKUNA/4/CROSBILL #1/5/BECARDCMSS 0701006 T- 099TOPM-099Y-099M-
099NJ-099NJ-7RGY-0B

4 BABAX/LR42//[BABAX*2/3/KUKUNA/4/CROSBILL #1/5/BECARD
BLOUK #1/5/FRET2*2/4/SNI/TRAP#1/3/ KAUZ*2/ TRAP//KAUZCMSS06B01047T-099TOPY-099Y-11M-0Y-
5B-0Y

6 KIRITATI//PRL/2*PASTOR/5/0ASIS/ISKAUZ//4*BCN/3/PASTOR/4/KAUZ*2/Y ACO//IKAUZ/6/KIRITATI//PRL/
2*PASTORCMSS07Y00718T-099TOPM-099Y-099M-099Y-22M-0RGY

7 BAJ #1/3/KIRITATI/ATTILA*2/PASTOR CMSS07Y 00288S-0B-099Y-099M-099NJ-099NJ-10WGY-0B

8 WBLL1*2/VIVITSI//MESIA/3/KIRITATI/WBLL1CMSS07Y00841T-099TOPM-099Y-099M-099Y-12M-0WGY

9 SUP152/BAJ #1CMSS08Y00185S-099Y-099M-099NJ-099NJ-28WGY-0B

10 MUNAL*2/WESTONIACMSS08Y00871T-099TOPM-099Y-099M-099NJ-099NJ-66WGY-0B

11 CHEWINK #1/MUTUSCMSS08Y00485S-099Y-099M-099Y-5M-0WGY

12 MUNAL*2/WESTONIACMSS08Y00833T-099TOPM-099Y-099M-099NJ-099NJ-8WGY-0B

13 BABAX/LR42//[BABAX*2/3/PAVON 7S3, +LR47/4/ND643/2*WBLL1 /5/BABAX /LR42// BABAX*2/3/PAVON
7S3, +LR47CMSS08B00634T-099TOPY-099M-099NJ-099NJ-24WGY-0B

14 QUAIU #1/5/KIRITATI/4/2*SERI.1B*2/3/ KAUZ*2/ BOW//KAUZ/6/ BECARD CMSS08B00645T-099TOPY -
099M-099NJ-099NJ-6WGY-0B

15 KACHU/BECARD//WBLL1*2/BRAMBLINGCMSS07B00580T-099TOPY-099M-099NJ-099NJ-10WGY-0B

16 KIRITATI/2*PRL/2*PASTOR/3/CHONTE/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERICMSS0

8B00732T-099TOPY-099M-099Y-6M-0WGY
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Table 2- Analysis of variance for important agronomic indexs of 16 dry spring wheat genotypes in Khorramabad temperate
region in 2018

Mean of squares

Number of Grain Number

S.0.V df Yield lOOO-_grain Spike Awn grainper  weight per of Plant
weight length length spike spike Spikelet height

Block 2 21674.4™ 0.19™ 0.34" 0.64" 70.40™ 0.16™ 1.08™ 136.3"
Treatment 15 856453.1** 21.93™ 1.78™ 0.95™ 99.61™ 0.21™ 4.82™ 92.1™
Error 26 144589.2 5.90 0.42 0.19 23.88 0.051 0.82 14.56
CcVv 9.98 9.99 5.69 6.56 7.26 9.17 9.44 5.12 4.64

**: significant at 1%; *: significant at 5%; ns: non-significant
5 ime BMB] oy NS ¢ 70 gehaws )3 o me BMB] 1t A1) gedam)d I sime WS e

VAN Jlo 45 5UT 0,8 Juine dibrio 13 0,0 psd P08 Caigi VT o815 oo (B s LS il g 413505 -Y Jgun
Table 3- Analysis of variance for important agronomic indexes of 16 dry spring wheat genotypes in Khorramabad temperate
region in 2019
Mean of squares

S.0.v df Yield é?glon Spike Awn '\éli;?gege?f Weci;gﬁtl?)er Number of Plant
weight length length spike spike spikelet height
Block 3 20628.8™ 3.17m 1.62" 0.37m 25.65™ 0.07m 12.46™ 77.72m
Treatment 15 54679.3" 24.2" 1.3" 0.44m 102.9™ 0.18™ 4.82" 181.20™
Error 36 22122.8 10.65 0.40 0.25 18.77 0.05 1.73 29.47
cVv 11.94 11.95 8.81 7.93 9.22 11.83 16.01 8.02 6.51

**: significant at 1%; *: significant at 5%; ns: non-significant.
5o BMB] oy NS ¢ 70 gehaws )3 o me BMB] 1t /oY) gedam)d I sime WS e
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Table 4- Analysis of variance two-year composite for important agronomic indicators of 16 dry spring wheat genotypes in

Khorramabad
Mean Squares
Grain
Source Df . Thous? nd- Spike Awn Numbfer weight Number Plant
Yield grain of grain .
. Length  length . per . Height
weight per spike spike Spikelet

Year 1 150895637  788.40™ 89.70™ 11.007 7027.00" 28417 39407  35.04™
Error Year 5 21891 1.98 1.11 0.48™ 43.55 0.11 7917 101.107
Number 15 5019297 32.34™ 2,147 0.897  110.807 0.22” 6.067 226327
TreatmentxYear 15 552718" 13.64" 0.92° 0.54™ 95.82" 0.18" 3.837 34.22m

Error Residual 62 73479.7 8.49 0.41 0.22 21.10 0.05 2351

Coefficient of Variation 11.37 11.37 7.34 7.21 8.25 10.35 12.05 6.87 5.86

**: significant at 1%; *: significant at 5%; ns: non-significant.
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Table 5- Comparison of mean (+SE) important agronomic indicators of 16 temperate rainfed spring wheat genotypes in
Khorramabad region in 2018

No. of Vield Thous.and Spike Awn Numb.er (.}ram Number Plant
oenotypes e -grain Length length of grain we1ght per -of Height
weight (g) (cm) (em) per spike  spike @ Spikelet (em)
1 4525.04335.0° 441517600 102502330 6,6:0.176" 44.340.667" 2140109 17.740.333% 7434233
2 2031.05324.0° 4231580 10.0x0291% 5520208 56020577 2.5:0,074% 1870333 80.7+2.85"
3 3536.34146.00 44722800 9.6:0306™7  63£0.100%  49.7+0.667" 2.40.125% 18.0£1.000%  86.3+2.40°
4 372232921 4531 680 10.6£0.463° 7.10.153 47,743 760 2.340.129" 18340333 98.3+333¢
5 28835530 43020548 8.9:0.418% 58402030 483+0.882° 2.240.009" 17.740.333%  §4.343 48"
6 3677.7£178,0 42.0+0.548% 8,540,451 61204160 47.3£2.730% 2.120.152% 16.3£0.333" 73.021.53
7 37390820700 423222800 1012058100 6140351 523:4 10 2.540,281% 163£0.667  §2.3+1.45™
8 3494.3:86.8° 43.00.548" 830,173 5.740,145% 43.722.730° 2.00.143° 15740333 82.7:2.73
9 4077712400 41320317 10.0£0.153%0 63:0376%  57.0+3.060° 2,540,130 18340333 83.0+1.73%¢
10 405531300 39.7:0317%  10.120.219% 4.9:0346° 58.744 670° 2.5+0.198% 17.740.667%  §1.741.20%¢
1 4219.7+149.0* 44751580 9.3:0.484% 5.540.260° 57.0£2.520%¢ 270,091 163+0.667  80.7+2.96™
12 4311.3£178.0° 36.71.140° 10.10.4937%<! 5.440.318 59.743.930° 2.320.101% 20.0:0.000° 79.742.67%
13 3558.0+423 0 4131140 10.820.120° 6,120,247 61.3+0.882* 2,740,104 20.0+1,000* 85.744.70
14 4372.0:260.0° 49.0:0.754 101201760 5610265 57.0:2.310° 3.0:0.112° 17340333 803145
15 4364.02380.0° 41320317 103+0.569™  6.140306™  53.0£3.460° 230177 1630333%  80.3:2.67"
16 3550.06409.0°  42.0:1.450™ 109+0.318* 6.8+0.208° 59.3+4.910° 2.6:0.200% 17740333 §1.3+6.03%¢

Note: different letters in each column indicate significant difference between treatments by Tukey’s test at P < 0.05.
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Table 6- Mean comparison (+SE) of important agronomic indexes of 16 dry spring wheat genotypes in Khorramabad
temperate region in 2019

No. of Yield 1000-grain Spike Awn N““?ber of (_Sraln Number of Pl_ant
genotypes (kg hd) weight (g) length length grain per wel_ght per spikelet height
(cm) (cm) spike spike (g) (cm)
1 1333.3£238°  37.0+3.66®  8.0+0.622* 5.4+0.247°  29.5+1.36% 1.1+0.102 14.3+0.629°  79.8+4.09%
2 1420.0+£319%® 4274293 8.3+0.497%  4.6+0.272*  37.5+3.11% 1.3+0.158%  16,0+0.913%  83.3+2.66™
3 1472.5+208° 40.0+1.23%  8.3+0.305®° 55+0.178°  39.3+2.23%* 1,740,127 16.8+1.03%¢ 89.0+2.80°
4 1028.8+102° 40.3+2.30®  8.6+0.471*° 58+0.383%  37.0+3.57° 1.60.074% 18.3+1.25®  104.842.02%
5 1291.3+56.0®°  36.8+1.13® 7.0£0.441°  52+0.421°  32.7+2.96> 1.08+0.088¢ 15.5+0.645™  83.3+3.84™
6 1203.3+170®  35.0+1.77®  7.4#0.332* 53+0.225°  37.0+2.18 1.2+0.061° 16.8+1.18%  81.8+1.34>
7 1086.7+293®  39.8+0.612%  7.8+0.561*°  5.3+0.391% 25.7+1.99¢ 1.1+0.088 15.0£0.707®  81.5+4.29™
8 1160.0£325®  36.3+2.52®  8.4+0.670* 58+0.357*  40.7+2.50%° 1.3+0.114% 16.0£1.41%  82.5+1.68>
9 1176.3+75.3®  350+1.28® 7.3+0.263°  5.3+0.186°  35.0+3.84> 1.3+0.164%  16.5+0.645%°  82.5+4.32%
10 1210.0¢165®  32.3x0.802°  8.1+0.555%° 5.2+0.306*°  37.8+3.15% 1.2+0.109* 16.8+0.750*  73.3+4.00°
11 1363.3+324®  35.8+1.22% 7.3+0.302°  5.3+0.217°  37.5+1.45% 1.4+0,07% 16.3+0.250*  86.0+0.405™
12 1161.7+318®  36.3+3.41%® 7.3+0.913°  57+0.447°  355+157% 1.2+0.156 17.3+0.854  77.3+1.86
13 1135.04244°  34.7+4.33°  7.9+0.447%° 4.7+0.304*  29.0+4.22% 1.120.094%¢ 16.8+0.250*  80.3+2.16>
14 1365.0£69.6  38.5+1.59®  7.9+0.373%° 53+0.398°  39.3+2.50%* 1.4+0.128% 15.3+0.250™  80.0+1.38™
15 1287.5+104®  37.8+2.13%® 9.3+0.503*  6.0+0.448° 49.3+4.86° 1.9+0.208° 17.5+0.645%¢  84.8+3.22
16 1191.3+71.8®°  34.742.41®  9.1+0.875° 53+0.229°  44.06.32® 1.67+0.277%¢ 19.0+1.50°  83.3+0.687"

Note: different letters in each column indicate significant difference between treatments by Tukey’s test at P < 0.05.
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Table 7- Analysis of variance for Haplothrips tritici (nymph and adult)
population density on 16 dry spring wheat genotypes in Khorramabad

temperate region in 2018 and 2019

Mean of squares

S.0.V df 2017 2018
Block 2 0.03  0.23"
Treatment (T) 15 013" 0.14™
Error of treatment 30 0.04 0.09
Date of sampling (D) 5 318" 342"
TxD 75  0.09™ 0.08"
Error of date 10 0.03 0.05
Error 128 0.03 0.05
CcVv 15.04 44.23

**: significant at 1%; *: significant at 5%; ns: non-significant.
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Figure 1- Mean population density of Haplothrips tritici on 16 dry wheat genotypes in Khorramabad temperate region in 2018

and 2019
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