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Effect of feeding from different sugar beet cultivars on Lixus incanescens adults gut protein
content and a-amylase activity, and the enzyme inhibition by triticale and rye protein extracts
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Abstract

Sugar beet long snout weevil Lixus incanesncens is spread in almost all sugar beet fields in the Iran and causes economic
quantitative and qualitative damage to sugar beet. In current study, the effect of four different sugar beet cultivars; Efesos,
Anaconda, Aigrette and Premiere, on weight of adults, gut protein content, gut a-amylase activity and its inhibition with rye
and triticale seed protein extracts were compared. The highest weight (20.33 mg) was seen in Efesos cultivar fed adults and
no significant difference was recorded between the others. The gut protein content and a-amylase activity in the adults fed on
different sugar beet cultivars were different significantly and the least and highest values were recorded in Premiere and
Efesos, respectively. According to the results, triticale protein extracts inhibited the gut a-amylase activity of all adults fed on
four sugar beet cultivars and there was no significant difference between them. The highest inhibitory rate (93%) was recorded
in adults fed on Premiere. Also, the rye protein extract inhibited the Premiere fed adults digestive a-amylase activity up to
98% and no significant difference was observed between the others. Consequently, rye and triticale protein inhibitors can be
considered as one of the integrated pest management factors for the control of this pest. Also, Efesos and Premiere can be
reported as desirable and undesirable cultivars for this insect, respectively.
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Figure 1. Weight of Lixus incanescens adults fed on four sugar beet cultivars. Different letters indicate a significant difference

(p <0.001) based on Tukey’s test.
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Figure 2. Gut protein concentration of Lixus incanescens adults fed on four sugar beet cultivars. Different letters indicate a

significant difference (p < 0.001) based on Tukey’s test.
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Figure 3. SDS-PAGE gut proteins of Lixus incanescens adults fed on four sugar beet cultivars. Numbers 1-4 represent the
cultivars Premiere, Anaconda, Aigrette and Efesos, respectively. The left column marked with S corresponds to the standard
protein (11-180 kDa). Coomassie brilliant blue was used for staining the proteins.
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Figure 4. Relative gut a-amylase activity (%) of Lixus incanescens adults fed on four sugar beet cultivars. Different letters
indicate a significant difference (p < 0.001) based on Tukey’s test.
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Figure 5. Inhibitory effect of triticale and rye protein extracts on gut a-amylase activity of Lixus incanescens adults fed on
four sugar beet cultivars. Same and different letters marked with uppercase and lowercase letters show non-significant (p >
0.05) and significant differences (p < 0.01) based on Tukey’s test, respectively.

039 £S5 slegyY
Helicoverpa

O o P
armigera  Hubner  (Lepidoptera: a.,
A Comd D)3 (04 g9l> eoian sliE 5, ;o 1, Noctuidae)
Naseri .ais,S caalice Lbeix Log) 9 it Lol 30,3 Log)
5 Slaudss 6L°C'“’L’ 9 ‘sﬁ:)ljf L§L“’f°'.’.)"ﬂ oJls et al. (2016)
Autographa gamma L. (Lepidoptera: o jous> padgb 6,5
Ldg )5y slepbay aid,ois> o8, 1 (59, Noctuidae)
asdllae 5y50 1) W50 5 5, by eshews)) s e Ly
Ceome (i & amab lo udise cpl sl 3
PO g o nl lagyY et g )k e (e n
(R 53,5 43 Ldp o) 51 a5 09 Slej (S9SNl
L5599 5 52395 Sl 5l 00,5 apdss wlyto ;o (Dl clad
Sz 08 (3855 (] 50 sdel Cews 4 gl asiles .o cvalive
Foo Slosgy mpl cllad g St (55 0 ain Olie o W3
S| 009
Gy w8 s> wlbegb > oLl Jabaleh et al. (2020)
390 1) Uglign 9 (mgiwly o Lighows oo ygld dogSh o3, iy
w55 @515 8 em a5 0l lid Lol gl asls )8 axlae
9992 $i95lign g (matmlig e 035 )0 o 4 wibpob > 9)Y
s, ool S ppo i Jsb g cula 1) o] ezl Lo

J Appl Res Plant Prot

Ry L O R I o
oo poas 3l ooliol sl ot xSl ez 40 0 ,aiie
T Canglie 5 dasmocians s slo Sogll Ecly ol ol ado (gl
51 eolaiwl o oplply (Huignard et al. 2005) <ol oo
ool T 57 sloosiiS oo alaz 51 canebs (gloodisS o
sbeed, 9 (Franco et al. 2002) )Lje,e LS 0 59240
S8l onl U528 sl BaniS e 952 Ol lalS pslis
ez @l 08 )z A GBS (nl o o Jds red 4 il
e S5l 5 (S Mz 6 st Ol adlaie ;o Wil
2855 8 gy 0550 23T

8y 51005 485 Jol5 i (59 Sl el ol
S osmedl 035 53 Iy nln Loy WisSUT 5 <o ST e sl
A nl ) gl 03, 45 28 Gls o0 ccnl i 39 S i don
el 039y gl opie l (6l K00 08 v 4 S

o Sl 00y, 5o Dl -l codled oy ol o
o bl 63, Jloz 5l 0,8 4di wd juis addiegb >
Slaadss Sl Sl 03g) (g (eSSl 2l 09 Sglite
Al Sl i o150 00y, Pl -l cldled alS cel o8, S

Codled g 009, g lie 505 s Nejat et al. (2020)

$




OF-VD V-0 MV KhpolS 0 50,6 slo ingsy

A

moslae (Hlakze plo G gy p 50 (il D9z b il cdsllas
ol glapla] Wl colled Jlogle 5 ity 5 iy sl
@l yo Solis ol a5 wlos S Jlee 6505 Olee @ 1) Sy
Syt gl pdlal T Eglite Ceaglie wopi> disF & wilgi
cilizee Ol i 50 e 31 ol codlad i dovosisS )l plp 50
il Sy oolaiul 050 il boo,lac clale 4 55 g
sl
@alllas 3,50 W5 jaisz 03, ez w5l Sl g 5
STl 51y 5 505 Sorslan 5o 03, s & o o,
OSile g (slodgy Pl Wl el 59 uSile 9 bl
solatul .gr S o] 5100,5 wdas JulS &l i slodg, iy
wbpob > Bl Copae slaasly o Wigoe o, cnl
Slaalie alowl b bl arie aib aike gl o iz
SIS 55 18, A 4y S (gl 05, 45 0l 005 (o slas 5o
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o)ls g w15 5o Fathi & Abedi (2015) .ws,S s,lS
ooyl skl a8 jaiia o8, b o ) aid jasse ailesl >
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S Cubis b olisS slocs pas g Lls Ldoay L o3, a5
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Eurygaster integriceps Puton (Heteroptera: Scutelleridae)
slog,Y Mol cudles (Mehrabadi et al. 2012) as,0 AY 1,

Plutella xulostella L. (Lepidoptera:  wloJl coiy o pecds
Dol cdles (Dastranj 2012) aw,s AY |, Plutellidae)
Pieris rapae L. (Lepidoptera: oIS S>sS oopaw glog,Y
Skl cdled (Dastranj 2012) ss,s VA |, Pieridae)
Arge rosae L. (Hymenoptera: ;, ,lo>3 5 jeu0; slog,¥
<oled (Mohammadzadeh et al. 2013) o, #Y 1, Argidae)
Ectomyelois ceratoniae Zeller ,Ul olSslS" o5 (5;del -L&J]
Borzoui & Bandani ) ., YO |, (Lepidoptera: Pyralidae)
wo,d Vo by ay 0358 5,5 slag,Y dloel -WT clles (2013
slog,Y sdlel - clad 4 (Dastranj & Bandani 2012)
SRRz jyee oped
Esmaeli &) oo, #7 1, (Lepidoptera: Gelechiidae)

Fatehi et al. (2016)  yoren .Cuwl 05,5 Lo (Bandani 2015
el ~WT cdled ol L0 iy ojlas a5 Ws)S olgie
Leptinotarsa decemlineat Say  oiw) cow Swgw

Tuta absoluta Meyrick

Phthorimaea .« jww . 5 (Coleoptera: Chrysomelidae)

Y# b w5 & 1, operculella Z. (Lepidoptera: Gelechiidae)

yol> i mlo b 398 mli .ol 00,5 o a0 YA
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