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Abstact
Keywords The beetle Lilioceris faldermanni is a major pest affecting the Chehel Cheragh Lily in the
Damash region of Gilan Province. Both its larvae and adults damage the aerial parts of the
Damage, Ladybeetle,

Lilium, Parasitoid, Predator plant. From March 2018 to October 2021, the population dynamics of this pest was studied
in Damash, Guilan Province. After selecting an appropriate number of samples in each
area, population fluctuations were analyzed based on the average number of larvae and
adults per sampling. The study revealed that overwintering adults emerge in late March,
peaking in density within 45 days. Egg-laying begins in mid-April, and the first-generation
adults appear between late June and early July, with a significant increase in population
density. Three generations of this pest were recorded in the Damash region. The results of
the correlation analysis between the different developmental stages of the pest and the
average daily temperature showed a significant correlation at the 0.05 level between the

Received: 26 February 2025 population changes of adult insects, immature stages, and eggs. The spatial distribution

ig‘c’f:t(ia:z? 'I'J?; 22%2255 pattern of this pest for all developmental stages over the four years in the Damash region
was found to be aggregated. In this study, four species of ladybugs from the Coccinellidae

Available  online: 31 family were collected and reported for the egg and larval stages, as well as one genus of

August 2025 parasitic fly from the Tachinidae family.
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Tablel. Comparing the average density of adult insects in a month between different years using the nonparametric

Cross-Kul-Wallis test.

Sig X2 The average annual treatment rankings Variables
2021 2020 2019 2018
0.00™ 30.22 92.46 124.04 96.11 137.39 February
0.03" 8.49 116.27 116.29 96.04 121.29 March
0.03" 8.65 260.36 255.97 222.32 264.07 April
0.001™ 22.40 221.09 240.37 184.99 251.55 May
0.003™ 14.14 193.96 229.21 226.76 248.07 June
0.108" 6.07 279.11 278.85 264.74 308.01 July
0.002™ 15.08 224.29 257.46 259.12 283.25 August
0.01" 10.30 97.59 115.86 108.8 127.75 September

ms:The difference is not significant at the 1% level. *: at the 1% level and ™: at the 5% level are significant.
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Table 2. Comparing the average density of adult insects in a year between different months using the nonparametric
Cross-Kul-Wallis test.

The average annual treatment rankings

. , .
Sig X September August  July June May April March  February Variables
0.006™ 19.8 3655 42234 426.67 3935 42144 37754 350.11 316.86 2018
0.001™ 449 3713 44716 42712 418.05 36251 375.05 323,55 304.6 2019
0.02" 16.6 359.9 409.87 403.67 388.94 429.76 378.75 359.68 327.9 2020
0.001™ 372 3279 385.29 44293 356.3  423.46 429.96 389.29 316.57 2021

1 at the 1% level and ™: at the 5% level are significant.
The data in the Esphand colum pertains to the previous year.
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Figure 1. Maximum and minimum temperature changes with the number of adult beetles Lilioceris faldermanii in the

year 2018.
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Figure 2. Maximum and minimum temperature changes with the number of adult beetles Lilioceris faldermanii in the

year 2019.
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Figure 3. Maximum and minimum temperature changes with the number of adult beetles Lilioceris faldermanii in the

year 2020.
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Figure 4. Maximum and minimum temperature changes with the number of adult beetles Lilioceris faldermanii in the

year 2021.
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Figure 6. Maximum and minimum temperature changes with the number of eggs of the beetle Lilioceris faldermanii in

the year 2019.
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Figure 7. Maximum and minimum temperature changes with the number of eggs of the beetle Lilioceris faldermanii in

the years 2020.
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Figure 8. Maximum and minimum temperature changes with the number of eggs of the beetle Lilioceris faldermanii in

the years 2021.
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Table 3. Comparison of average eggs density in a month between different years using the nonparametric Cross-Kul-

Wallis test.
The average annual treatment rankings
Sig X2 Variables
2021 2020 2019 2018
0.71" 131 109.48 113.52 111.29 115.71 March
0.001™ 10.83 277.75 263.16 271.79 302.43 April
0.35™ 3.2 235.09 222.22 221.34 219.35 May
0.84" 0.81 231.25 222.44 220.37 223.93 June
0.57" 2.004 273.27 277.78 281.52 291.19 July
0.96" 0.29 254.89 251.81 251 251.11 August

"ns" means the difference is not significant at the 1% level. "**" means the difference is significant at the 1% level.
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Table 4. Comparing the average eggs density in a year between different months using the nonparametric Cross-Kul-

Wallis test.
The average annual treatment rankings
Sig X2 Variables
August July June May April March
0.001™  26.27 303.34 346.63 357.58 308.21 364.93 311.71 2018
0.01™ 14.11 342.17 375.98 392.63 351.37 367.51 337.21 2019
0.02" 12.88 316.22 343.47 366.43 327.67 330.58 319.8 2020
0.001™  20.64 317.73 331.79 375.21 342.25 341.55 303.22 2021

**: at the 1% level and ™: at the 5% level are significant.

Lulgl 5l See <8l ol el (A0 JISED s, S &
5 2900 Ol U g 9300 3,5 alels ailaie ;s ol i
bl dhaie ;o fliada g olS 0l ) slasl b olo e Janslyl
Lo olojpe 5l 1 ol Sl sy Lulys Lo rals
L& owlidmn) o)pe 0 oole gl ;o 0980
4 bge iy g ool il (Sl wldlas faldermanni
s il o L. tibialis 4 L. merdigera L. lilii slaaiss
(2008) 4 Schmitt (1988) wlallas L e liizs 5| Jol>
caylls L il Swgw S5 a5 > oga> o Salishury
S5l ke Jead blgl o JolS Ol pi ais S ol byl ls
gl Rlgl 5o 6T Eiz 9 085 5l G g Wgd o0 2
@3 gl ulld g wiS e (510855 psdd LS s,
Jlo 55 s Y1 5 sl o Jsb sl sl b ool

J Aopl Res Plant Prot

oo 5 s Ll eyl i

2345 WS (o0 £9,8 Elly g Sbadis 65, 15 SReSS
W WAV oloys ¥ yo oo Sl (25l 0 YL w03 0 0
Sl g i s 5 i A 3lass 2l s, S
Jol atin ol i el WAA Lo 5o el Jlo o 4o
(500 slale & o o] o5l s 4 0b svalive ole
haal ;5 O35 Gl Jol5 Sl 550l 130 @ Gl 0,
oSl 5o Ol ded Lol Comez 2alS g e Jad
aS Cundls ax 30 yae ph ey, dlass o8l g alye, sleo
slul VFAA Jlu 5o 8l ol 1) saelosl Ly o le ol
5 s olowd zol ahads aws (Jlo ¥ (b ojg ol ;o 0,8
979 ke 45 ab ovslive gzl Guge olS (a0 Juad
P 9 p9> Sl 5 2ibise Jlo o 0 Bl Gl s e
9 9 313 sloole )3 adhais olse 5 O Ll elul

$




OF-F) YVAYRF (1) VF Cp0les o 0,0, 5 slo oy YAY

olS glse slaplail Zolaw slas 5l 5 WIS 25 o5 Lo a5 31 gy 5l as L faldermanni aisS Jol e slog,¥ a5 )ls
FSas b S 0 i59,Y Jolye b 5o g oS o a8 Cadled olo caiguna,l Bill 31 o)) ,080ke ) slooole slapss

& 160 4 ——min ®—pest population ~ ——max - 50
I ") L
% 140 - - 20
2 120 - ® '®
£ 100 - ® e _ - 30
E 80 ’ \ - 20
= 60 1] : *
o 40 | J e /Ny 10
&g 20 - WW 0
E o otnased g oo
Z 20 A AN A& X H D d D N O v SO 10
A > N S A A S LA S OO NSNS
SN S S N N O N N N N N N AN
» P P VAR DD S P> P » D v
Sampling Date

AYAY Jls o Lilioceris faldermanii Swga gJUG oo b oo diaS 5 ain ol s A S5

Figure 9. Maximum and minimum temperature changes with immature stages of the beetle Lilioceris faldermanii in the
year 2018.
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Figure 10. Maximum and minimum temperature changes with immature stages of the beetle Lilioceris faldermanii in the
year 2019.
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Figure 11. Maximum and minimum temperature changes with immature stages of the beetle Lilioceris faldermanii in the
year 2020.
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Figure 12. Maximum and minimum temperature changes with immature stages of the beetle Lilioceris faldermanii in the
year 2021.
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Table 5- Comparison of the average density of immature stages (different larval and pre-pupal ages) in a year between
different months using the nonparametric Cross-Kul-Wallis test.
The average annual treatment rankings

. ) .
Sig X August July June May April Variables
0.01™ 12.36 272.78 330.13 298.54 342.88 301.61 2018
0.001™  92.14 315.95 340.11 381.82 343.28 210.39 2019
0.001™  32.83 278.83 334.43 317.81 353.28 245 2020
0.001™  28.28 219.41 255.42 298.28 264.18 197.93 2021

"**" means the difference is significant at the 1% level.
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Table 6. Comparison of the average density of immature stages (different larval and pre-pupal ages) in a month between

different years using the nonparametric Cross-Kul-Wallis test.
The average annual treatment rankings

Sig X2 Variables
2021 2020 2019 2018

0.001™ 52.18 250.68 247.41 206.65 302.35 April

0.001™ 7.4 211.68 243.07 205.66 237.69 May

0.14 " 5.38 239.89 216.89 235.03 206.19 June

0.29 " 3.7 237.97 262.94 240.58 263.27 July

0.001™ 16.6 220.46 220.71 234.99 221.84 August

" means the difference is not significant at the 1% level. ** means the difference is significant at the 1% level.
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Table 7. Summary of linear regression analysis between mean temperature and population of adults, larvae, and eggs

of Lilioceris faldermanii.

Dependent R Coefficients Standard tStat p-value F Lower/Upper
Variable Square Error 95% ClI

(R?)
Adult 0.702 0.07 0.008 8.41  <0.001 70.84  0.05/0.09
Larvae 0.765 0.1 0.01 9.88  <0.001 97.75 0.08/0.12
Egg 0.758 0.04 0.004 9.71 <0.001 94.33  0.03/0.05
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Table 8. Summary of linear regression analysis between humidity and the population of adult insects, larvae, and eggs

of Lilioceris faldermanii.

Dependent R Square  Coefficients Standard tStat  p-value F Lower/Upper 95%
Variable (R2) Error Ci

Adult 0.007 0.006 0.013 0.488  0.629 0.238 -0.02/0.033

Larvae 0.038 -0.02 0.02 -1.08 0.284 1.186 -0.064/0.019

Egg 0.016 -0.008 0.011 -0.71 0.479 0.512 -0.031/0.015
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Figure 13. Different developmental stages of Lilioceris faldermanii (A: Egg, B: Larvae, C: Prepupa, D: Pupa. E: Adult)
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Table 9. Spatial distribution pattern and parameters estimated from S2/m for Lilioceris faldermanii in the Damash region in 2018-2021.

2 g 2018 2019 2020 2021
D 4
g o % < Monthsof s¥m 1D Z Distribution s’m ID Z distribution s?m ID Z Distribution s?’m ID Z distribution
the year
March 2.3 164 19  Aggregated 3.3 236 3.1  Aggregated 4.1 29.1 3.9  Aggregated 4.1 28.7 3.8  Aggregated
April 4.1 29.2 3 Aggregated 4.9 345 45  Aggregated 5.7 40 5.2  Aggregated 5.6 394 51  Aggregated
=2 May 5.2 369 4.8 Aggregated 4.8 34 4.5 Aggregated 5.7 40.1 5.2 Aggregated 6.4 454 57 Aggregated
L June 4.3 305 4 Aggregated 4.7 334 44 Aggregated 4.7 334 44 Aggregated 4.7 333 44 Aggregated
July 3.8 26.6 35 Aggregated 5.5 386 5 Aggregated 5.9 416 5.3 Aggregated 5.6 39.2 51 Aggregated
August 5 35 4.6 Aggregated 4.5 315 4.2 Aggregated 6 424 54 Aggregated 5.4 38 4.9 Aggregated
April 2.6 183 23  Aggregated 2.3 166 2 Aggregated 4.5 315 4.2  Aggregated 2.3 16.3 19  Aggregated
@ May 3.3 237 31 Aggregated 2.3 165 2 Aggregated 4 28.4 3.7 Aggregated 2.7 192 24 Aggregated
= % June 459 321 4.2 Aggregated 2.3 16.3 1.8 Aggregated 4.7 336 4.3 Aggregated 2.6 183 23 Aggregated
E @ July 2.9 209 27 Aggregated 3.1 21.7 2.8 Aggregated 3.9 275 3.6 Aggregated 2.3 164 1.9 Aggregated
August 3.63 254 33 Aggregated 3.1 222 29 Aggregated 2.7 189 24 Aggregated 2.8 198 25 Aggregated
February 2.7 19 24 Aggregated 2.4 172 21 Aggregated 0.2 15 -1.1  Uniform 0.8 6.1 0.2 Uniform
March 24 17 2.1  Aggregated 3.6 258 35  Aggregated 3.4 244 3.2  Aggregated 2.6 18.8 2.3  Aggregated
§ April 3.1 217 2.8  Aggregated 3 212 2.7  Aggregated 2.6 188 2.3  Aggregated 2.7 189 24  Aggregated
£ May 3.2 227 29 Aggregated 3.5 24.7 33 Aggregated 3 216 28 Aggregated 3.2 226 29 Aggregated
= June 29 20.7 2.6  Aggregated 2.8 20.2 26  Aggregated 2.9 205 2.6  Aggregated 3 214 2.8  Aggregated
2 July 35 245 3.2 Aggregated 3 215 28 Aggregated 3.4 244 3.2 Aggregated 3.4 243 3.2 Aggregated
August 3.3 233 3 Aggregated 3.2 225 29 Aggregated 3.8 26.8 3.5 Aggregated 4.3 301 4 Aggregated
September 2.8 199 25 Aggregated 3.3 231 3 Aggregated 3.2 224 29 Aggregated 3.1 222 29 Aggregated
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Figure 14. Damage caused by larvae and adult insects Lilioceris faldermanii to the Lilium ledebourii plant.
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