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ABSTRACT 

The fall armyworm has rapidly spread to 11 Dzongkhags in Bhutan by September 2023 

since its first detection in 2019. This concerning spread highlights the critical need for 

comprehensive monitoring strategies. However, there is still a notable gap in 

understanding the seasonal behavior of fall armyworm in Bhutan, including its response 

to commercially available sex pheromone lures. Hence, the current study aimed to 

evaluate the effectiveness of seven commercially available sex pheromone lures 

(SPFR2111, SPFR2112, SPFR2113, SPFR2114, SPFR2115, PCI and Ecotech) in 

monitoring fall armyworm in maize fields in Sarpang, Punakha and Chukha Dzongkhags 

in 2023. The study employed a descriptive observational approach to monitor fall 

armyworm moth populations in maize fields. Phero T-traps (funnel traps) with specific 

lures were placed fifty meters apart in maize fields at a density of five traps per acre and 

positioned approximately 1.5 meters above ground level. The number of fall armyworm 

moths and non- target species captured by seven lures differed across various locations. 

Overall, SFPR2114, PCI, and Ecotech lures were more effective in trapping fall 

armyworm moths based on mean ranks. The lure SPFR2113 and SPFR2112 captured 

the lowest number of non-target species, while PCI captured the highest number. The 

peak of fall armyworm moth capture was in April in all the monitoring locations, 

signifying the need for timely monitoring and scouting during this vulnerable crop 

growth stages. The study's findings suggest the use of SPFR2114, SPFR2113, SPFR2112 

and Ecotech lures for monitoring fall armyworm populations in Bhutan, particularly 

during the crucial period of April when there is a notable surge in moth captures for 

effective fall armyworm monitoring.  

Keywords: Maize; Monitoring; Pheromone lures; Population abundance; Spodoptera 

frugiperda 
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1 Introduction 

The fall armyworm (FAW), Spodoptera frugiperda (Lepidoptera: Noctuidae) is a polyphagous 

pest that damages over 300 plants from 76 families (Montezano et al., 2018). Higher FAW 

damage is observed in maize, sorghum, rice, cotton, and pasture grasses (Montezano et al., 

2018). It was first detected in Africa in 2016 and subsequently spread to Asia (Goergen, Kumar, 

Sankung, Togola, & Tamò, 2016; Sharanabasappa. et al., 2018; FAO, 2019). The rapid 

worldwide spread can be attributed to its robust flying ability (capable of covering over 100 

km per night), high fecundity rate (with a single FAW female laying up to 1000 eggs), and 

broad host range (Murúa, Molina-Ochoa, & Coviella, 2006; Song et al., 2020). Furthermore, 

FAW do not diapause hence they can migrate to new places with suitable environmental 

conditions (Du Plessis, Schlemmer, & Van den Berg, 2020). Currently, two genetic strains of 

S. frugiperda i.e., corn strain and rice strain have been reported in Africa (Goergen et al., 2016). 

In Bhutan, FAW was first observed damaging maize in Dabchegang and Pepchu villages in 

Guma Gewog and Mendugang in Dzomi Gewog in Punakha in September 2019 (Mahat, 

Mitchell, & Zangpo, 2021). Currently, FAW has been detected damaging maize in 15 

Dzongkhags (Chukha, Punakha, Paro, Thimphu, Mongar, Dagana, Wangdiphodrang, 

Lhuentse, Sarpang, Trashigang, Trashi Yangtse, Samdrup Jongkhar, Tsirang, Zhemgang and 

Trongsa).  

FAW cause direct yield losses by feeding on the ears of the maize and cobs (Harrison, 1984) 

as well as indirect losses through defoliation (Day et al., 2017). Furthermore, FAW feeding on 

grains can attract saprotrophic and pathogenic fungi leading to mycotoxin contamination 

(Farias et al., 2014). Approximately 18 million tonnes/year of corn were lost to FAW damage 

in 12 African countries (Harrison et al., 2019), making up 21–53% of annual corn production 

(Montezano et al., 2018). Hence, it is crucial to develop sustainable monitoring strategies to 

manage FAW (Gebreziher & Gebreziher, 2020).  

Pest monitoring is a crucial starting point in designing Integrated Pest Management (IPM) 

Programme (Prasad & Prabhakar, 2012). Pheromone based monitoring and surveillance are 

crucial for early detection of pests, aiding in forecasting their movement (Prasanna, Huesing, 

Eddy, & Preschke, 2018). Moreover, pheromone trapping saves time by reducing laborious 

sampling and unnecessary insecticide use (Cruz, Figueiredo, & Silva, 2010). Early detection 

and timely crop protection measures, facilitated by sex pheromone trapping, are pivotal for 

successful FAW management. The female FAW releases sex pheromones by exposing the last 
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abdominal segments (Cruz-Esteban, Rojas, & Malo, 2017), which triggers mating behaviour 

in males (Jacobson, Redfern, Jones, & Aldridge, 1970). This sexual communication between 

male and female moths is used in pest identification, mass trapping and mating disruption 

(Cardé & Minks, 1995; Witzgall, Kirsch, & Cork, 2010). Synthetic compounds emulating 

natural FAW pheromones (lure) in traps attract and trap male moths. Most of the commercial 

FAW lures contain three pheromone components: Z9-14: OAc; Z11-16: OAc; and Z7-12: OAc 

(Bratovich, Saluso, Murúa, & Guerenstein, 2019).  

Currently, the FAW seasonal activity in Bhutan is still notably underexplored. Despite global 

attention to FAW management, there exists a significant gap in understanding its behaviour in 

Bhutan. This gap extends to investigating FAW's response to different commercially available 

sex pheromone lures. Hence, this research aimed to address the dual knowledge gaps by 

investigating into the uncharted territory of FAW's seasonal activity patterns in Bhutan using 

commercially available sex pheromone lures and simultaneously examining the potential of 

different lures as a mean of enhancing FAW monitoring strategies. Thus, this study aims to 

contribute not only to the local understanding of FAW dynamics but also to the broader global 

discourse on integrated pest management practices. 

2 Materials and Methods  

2.1 Study sites 

The monitoring was conducted in 2023 in maize fields across multiple gewogs: Samphelling 

(Khempaithang and Sonamthang) in Chukha, Guma (Dapchagang) in Punakha, Gakiling 

(Rilanthang and Khopitar) and Singye (Shariphu and Yarpheling) in Sarpang Dzongkhag. 

2.2 Pheromone traps and lures 

Phero T-traps (Funnel trap) with specific lure were used for trapping male fall armyworm 

moths. A total of seven commercial pheromone lures manufactured by three companies were 

used in the study. These included the FAW Lure produced by Gaiagen Technologies Private 

Limited in India (PCI), Harmony Ecotech Private Limited (Ecotech) and the SPFR2111, 

SPFR2112, SPFR 2113, SPFR 2114, and SPFR2115 lures, all manufactured by Pherobank BV 

based in the Netherlands (Figure 1). 
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2.3 Traps and lures deployment in the field  

This study employed a descriptive observational approach, focusing on monitoring fall 

armyworm captures with different pheromone lures in farmers' fields without altering any 

variables like maize varieties or fertilizer application. Phero T-traps (Funnel trap) with specific 

lure were placed 50-meter apart in the maize field and approximately 1.5 meters above ground 

level. Five pheromone traps per acre was used for trapping from seedling stage until crop 

maturity. The height of the pheromone traps was adjusted according to the growth stage of the 

maize plants, with the traps being raised as the maize plants matured. This was done so that the 

scent of the pheromone lure is carried across the tops of the maize plants by the wind. 

Pheromone lures were changed monthly using nitrile gloves to prevent contamination as well 

as lures losing strength over time generating misleading trap catches.  

Table 1. Study sites and types of lures used 

Dzongkhag Gewog Study site Altitude Types of lures used Study period 

Sarpang Gakidling Rilangthang 690 m  SPFR2111 and 

SPFR2112 

March – June, 2023 

Sarpang Gakidling Khopitar 752 m  SPFR2113, SPFR2114, 

SPFR2115, and PCI 

March – June, 2023 

Sarpang Singye Shariphu 326 m  SPFR2111, SPFR2112, 

SPFR2113, and PCI 

March – June, 2023 

Sarpang Singye Yarpheling 326 m  SPFR2114 and 

SPFR2115 

March – June, 2023 

Chukha Samphelling Khempaithang 305 m  'PCI' and Ecotech lures February – June 

2023  

Chukha Samphelling Sonamthang 288 m  'PCI' and Ecotech lures February – June, 

2023 

Figure 9. Different lures used for monitoring 
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Punakha Guma Dapchagang 1350 m  SPFR2111, SPFR2112, 

SPFR2113, SPFR2114 

and SPFR2115 

March – June 2023  

 

2.4 Data collection  

All the male fall armyworm moths captured in the traps were emptied at fortnightly intervals 

and recorded. They were identified in the laboratory based on the morphological 

characteristics. Beneficial insects such as parasitoids, predators, and spiders trapped were 

collectively recorded as 'beneficial insect species'. All other captured pest’s species such as 

Spodoptera spp., Mythimna spp., Phragmites spp. and Helicoverpa spp., were recorded as 

“other pest species”.  

The categories 'beneficial insect species' and “other pest species” were merged to create a new 

category 'non-target species” to assess the species specificity of the different lures. To assess 

changes in FAW population and abundance, the sum of male moth captures from different traps 

in each village was calculated fortnightly. This was done for precise monitoring of population 

shifts during the study, irrespective of lure differences. 

 

2.5 Statistical Analysis 

JASP 0.18 was used for the analyses of the pheromone trap data.  The analyses were performed 

for whole study period data for overall performance of the lures, and fortnightly analyses for 

differences in trap captures for all the study sites as site specific comparisons due to use of non-

uniform treatments in different sites. The trap captures of different categories were subjected 

to Kruskal-Wallis H test (with Dunn’s post hoc test if significance were observed) for Data 

from Dabchegang, Gakidling and Singye while data from Sampheling was subjected to Mann-

Whitney U test (with post hoc-Wilcoxon signed-rank test if significance was observed) at 95% 

confidence. These tests were performed because data did not follow a normal distribution, even 

after applying transformations (log10(x+0.5), log10(x+0.05), and log(x+1)). The significant 

pairs of lures were further ranked after adjusting p-value (Bonferroni corrections).  

 

3 Results and Discussion  

3.1 Fall armyworm trap capture  

The result presented in Table 2 shows variability in the trapping efficiency of the lures in 

different study sites. In Gakidling, SPFR2114 was preferable (Table 3). In Singye, the lure PCI 
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was preferable (Table 4). The lures from Harmony Ecotech showed similar efficiency to PCI 

for trapping fall armyworm in Sampheling (Table 5).  

Table 2. Fall armyworm moth (number) captured by different lures in various locations 

 

Gewog 
Sex pheromone lures 

SPFR2111 SPFR2112 SPFR2113 SPFR2114 SPFR2115 PCI Ecotech Total 

Guma 46 17 12 64 95 x x 234 

Gakidling 4 18 21 64 20 25 x 152 

Singye 9 38 21 30 17 62 x 177 

Sampheling x x x x x 1,130 639 1,769 

Total  59 73 54 158 132 1,217 639 2,332 

*Note: The symbol "x" is used to indicate where no specific lure was used.  

The principle component of the female sex pheromone of S. frugiperda is (Z)-9-tetradecenyl 

acetate (Z9-14:Ac) and (Z)-7-dodecenyl acetate (Z7-12:Ac) (Tumlinson, Mitchell, Teal, Heath, 

& Mengelkoch, 1986). The variability in trapping outcome may have resulted from variations 

in pheromone composition of lures developed for FAW within a specific geographical regions 

(El-Sayed et al., 2003; Batista-Pereira et al., 2006). For example, sex pheromone lures 

manufactured in Central America were not effective in trapping in Brazil (Andrade et al., 2000) 

and Mexico (Malo et al., 2001). Weather factors such as temperature, evaporation and wind 

speed can also impact the trap catch by influencing the insect activity (Muthukumar & 

Kennedy, 2021). Furthermore, habitat composition such as different maize varieties and crops 

grown in the vicinity of pheromone trapping site could have influenced the response of the 

males to pheromone lures (Cruz-Esteban, Rojas, & Malo, 2020). The results of individual 

locations are highlighted below.  

Dabchegang, Guma: The trap captures were not significantly [H = 2.143 (4, n = 125), p = 

0.710] different amongst the different lures for the overall season.  

Gakidling: The overall data comparisons showed significant differences [H17.358, (5, n=30), 

p = 0.004]. The Dunn’s post hoc showed a significant difference between the pairs SPFR2111-

SPFR2114 (p < 0.001, pbonf = 0.002). From the post hoc comparisons, the lure SPFR2114 was 

preferable.  
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Table 3. Dunn’s post hoc comparisons for means of male FAW moths captured by different 

lures in Gakidling 

Comparison Z Wi  Wj  pbonf  

PCI - SPFR2111 
 

1.091 
 

125.956 
 

112.678 
  

1.000 
  

PCI - SPFR2112 
 

-1.641 
 

125.956 
 

145.933 
  

1.000 
  

PCI - SPFR2113 
 

-0.732 
 

125.956 
 

134.867 
  

1.000 
  

PCI - SPFR2114 
 

-2.734 
 

125.956 
 

159.233 
  

0.094 
  

PCI - SPFR2115 
 

-0.688 
 

125.956 
 

134.333 
  

1.000 
  

SPFR2111 - SPFR2112 
 

-2.732 
 

112.678 
 

145.933 
  

0.094 
  

SPFR2111 - SPFR2113 
 

-1.823 
 

112.678 
 

134.867 
  

1.000 
  

SPFR2111 - SPFR2114 
 

-3.825 
 

112.678 
 

159.233 
  

0.002 
  

SPFR2111 - SPFR2115 
 

-1.779 
 

112.678 
 

134.333 
  

1.000 
  

SPFR2112 - SPFR2113 
 

0.909 
 

145.933 
 

134.867 
  

1.000 
  

SPFR2112 - SPFR2114 
 

-1.093 
 

145.933 
 

159.233 
  

1.000 
  

SPFR2112 - SPFR2115 
 

0.953 
 

145.933 
 

134.333 
  

1.000 
  

SPFR2113 - SPFR2114 
 

-2.002 
 

134.867 
 

159.233 
  

0.680 
  

SPFR2113 - SPFR2115 
 

0.044 
 

134.867 
 

134.333 
  

1.000 
  

SPFR2114 - SPFR2115 
 

2.046 
 

159.233 
 

134.333 
  

0.612 
  

 

Singye: Significant differences in overall trap captures were seen (H = 13.412, df = 5, = 270, 

p = 0.02), particularly in the PCI-SPFR2111 pair (p_bonf = 0.012). 

Table 4. Dunn’s post hoc comparisons for different lures in Singye gewog 

Comparison Z Wi Wj pbonf 

PCI - SPFR2111 3.355 158.778 115.100 0.012 

PCI - SPFR2112 1.048 158.778 145.133 1.000 

PCI - SPFR2113 1.851 158.778 134.678 0.962 

PCI - SPFR2114 2.016 158.778 132.533 0.657 

PCI - SPFR2115 2.458 158.778 126.778 0.209 

SPFR2111 - SPFR2112 -2.307 115.100 145.133 0.316 

SPFR2111 - SPFR2113 -1.504 115.100 134.678 1.000 

SPFR2111 - SPFR2114 -1.339 115.100 132.533 1.000 

SPFR2111 - SPFR2115 -0.897 115.100 126.778 1.000 
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SPFR2112 - SPFR2113 0.803 145.133 134.678 1.000 

SPFR2112 - SPFR2114 0.968 145.133 132.533 1.000 

SPFR2112 - SPFR2115 1.410 145.133 126.778 1.000 

SPFR2113 - SPFR2114 0.165 134.678 132.533 1.000 

SPFR2113 - SPFR2115 0.607 134.678 126.778 1.000 

SPFR2114 - SPFR2115 0.442 132.533 126.778 1.000 

Sampheling: The overall FAW capture of the two lures was significantly different (p = 0.049, 

z = -1.98, Md Ecotech = 6, Md PCI = 15, n1 = n2 = 24).  

Table 5. Wilcoxon test for comparison of means of male FAW moths captured at Sampheling 

Measure 1   Measure 2 Test Statistic z 
 

p Effect Size SE Effect Size 

Ecotech 
   

PCI 
 

Wilcoxon 
 

65.500 
 

-1.980 
   

0.049 
 

-0.482 
 

0.239 
 

*Note. For the Wilcoxon test, effect size is given by the matched rank biserial correlation. 

3.2 Efficacy of the lures in relation to species specificity 

Beneficial insects captured by different lures 

The capture of beneficial insects varied across various locations, depending on the type of lure 

used (Table 6). PCI lure captured the highest number of beneficial insects (n=255). Numerous 

studies have demonstrated that FAW pheromone lures capture non-target insects such as 

beneficial species and other insect pests (Adams, Murray, & Los, 1989; Malo et 

al.,2001;Reyes-Prado, Segura, Martínez-Peralta, & Sosa, 2020). The sparse captures of 

beneficial insects might be attributed to a case of mistaken identity, where they could 

misinterpret the fall armyworm pheromone scent as their own, needing further investigation. 

Moreover, some beneficial insects are generalist predators or parasitoids that feed on various 

insects, including fall armyworm, and their attraction to pheromone lures may result from the 

presence of fall armyworm, also needing further investigation. The limited capture of beneficial 

insects further suggests that the use of lures may not adversely impact beneficial insect 

populations. 

Table 6. Beneficial insects (number) captured by different lures in various locations 

 

Location 

Sex pheromone lures 

SPFR2111 SPFR2112 SPFR2113 SPFR2114 SPFR2115 PCI Ecotech Total 

Guma 0 1 0 0 0 x x 1 

Gakidling 29 58 35 24 27 208 x 381 

Singye 57 29 42 43 30 23 x 224 
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Sampheling x x x x x 24 65 89 

Total  86 87 77 67 57 255 65 694 

*Note: The symbol "x" is used to indicate where no specific lure was used.  

The results of individual site are highlighted below. 

Dabchegang: Only in one incidence was the capture of beneficial insect (Chelonus spp.) was 

seen for SPFR2112. No other lures captured the beneficial insects.  

Gakidling: Beneficial (generalist natural enemy species) insects were caught by all the traps 

which had the lures for the study. There were no significant differences between the trapping 

of the beneficial insects [H= 66.813 (5, n = 30), p = 0.235]. 

Singye: Beneficial insects were also captured by all the lures used. There were no significant 

differences among the trap captures for beneficial insects [H = 4.067(5, n = 30), p = 0.54] for 

overall data.  

Sampheling: The beneficial insects were also captured by the lures but no significant 

differences between the captures of the two lures [p = 0.89, z = 1.74, Md Ecotech = 1.5, Md 

PCI = 0, n1 = n2 = 24]. 

Other pest species captured by different lures 

The lure SPFR2111 captured the highest number of other pest species followed by lure 

SPFR2115 and lure SPFR2112 (Table 7). The Harmony EcoTech and PCI lures captured fewer 

other moth species than others. The other pests’ species trapped were Phragmites spp., 

Spodoptera spp., Helicoverpa spp., and Mythimna spp. 

Table 7. Number of other pest species captured by the lures in various locations 

 

Location 

Sex pheromone lures 

SPFR2111 SPFR2112 SPFR2113 SPFR2114 SPFR2115 PCI Ecotech Total 

Guma 0 0 0 0 0 x x 0 

Gakidling 24 5 5 7 12 4 x 57 

Singye 9 9 7 6 7 3 x 41 

Sampheling x x x 

 

x 

 

x 1 

 

5 

 

6 

Total  33 14 12 13 19 8 5 137 

*Note: The symbol "x" is used to indicate where no specific lure was used.  

Dabchegang: No other pest species were captured during the study period.  
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Gakidling: Other pests’ species such as Mythimna spp. and Spodoptera spp. were trapped. 

There was significant difference in the trap capture of other moth species [H = 11.185 (5, n = 

30), p = 0.048] but post hoc comparisons with adjusted p-values showed no significant 

differences among the trap captures.  

Singye: There were no significant differences in the trap capture of other moth species [H = 

2.5 (5, n = 30), p = 0.775]. Other pest species captured belonged to Phragmites spp., Mythimna 

spp. and Spodoptera spp.  

Sampheling: There was no significant differences in the trap capture of other pest species [p 

= 0.35, z = 1.095, Md Ecotec = Md PCI = 0, n1 = n2 = 24].  

Non-target species captured by different lures 

The result presented in Table 8 show the number of non-target species captured by seven lures 

in various location. The non-target species captured were beneficial insects like Chelonus spp. 

and other pests’ species such as Mythimna spp. and Spodoptera spp. 

Table 8. Non-target species captured by lures in various locations 

 

Location 

Sex pheromone lures  

SPFR2111 SPFR2112 SPFR2113 SPFR2114 SPFR2115 PCI Ecotech Total 

Guma 0 1 0 0 0 x x 1 

Gakidling 1007 295 172 448 605 1,380 x 3,907 

Singye 534 247 132 587 408 1,005 x 2,913 

Sampheling x x x x x 45 78 123 

Total 1,541 543 304 1,035 1,013 2,430 78 6,944 

*Note: The symbol "x" is used to indicate where no specific lure was used.  

Guma: The only incidence of non-target species trapped was seen for one trap with lure 

SPFR2112 where an adult Chelonus spp. was trapped.  

Gakidling: The trap captures were significantly different [H = 23.032 (5, n = 30), p < 0.001] 

in the pairs PCI-SPFR2112 (pbonf = 0.022), PCI-SPFR2113 (pbonf < 0.001) and SPFR2111-

SPFR2113 (pbonf = 0.01) (Table 9). SPFR2113 and SPFR2112 lures caught the fewest non-

target species on average, while PCI lure had the highest number of non-target species captures. 
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Table 9. Pairwise mean comparisons of the non-target species captured by different lures in 

Gakidling 

 

 

 

 

 

 

Singye: There were significant differences [H = 25.986 (5, n = 30), p < 0.001] amongst the 

non-target species trap captures by different lures. The pairwise mean comparisons (Table 10) 

indicated the significant differences for the pairs PCI-SPFR2112 (pbonf = 0.008), PCI-

SPFR2113 (pbonf < 0.001), and SPFR2113-SPFR2114 (pbonf = 0.013). From the comparisons, 

SPFR2113 had the least mean trap capture of non-target insects while PCI had the largest mean 

trap capture.  

Table 10. Pairwise mean comparisons for the non-target organisms captured by lures in Singye  

Comparison z Wi  Wj  pbonf  

PCI - SPFR2112  3.448  27.600  8.400   0.008   

PCI - SPFR2113  4.418  27.600  3.000   < .001   

PCI - SPFR2115  2.479  27.600  13.800   0.198   

SPFR2111 - SPFR2113  2.802  18.600  3.000   0.076   

SPFR2112 - SPFR2114  -2.371  8.400  21.600   0.266   

SPFR2113 - SPFR2114  -3.341  3.000  21.600   0.013   

 

Sampheling: The trap captures of Harmony EcoTech and PCI were not significantly different 

(p = 0.215, z = 1.254, Md Harmony EcoTech = 2.5, Md PCI = 0.5, n1 = n2 = 24) 

Seasonal dynamics of male fall armyworm moths 

The seasonal population dynamics of the FAW population showed a consistent pattern across 

all the study sites, with peak trap capture observed around mid-April and then later declining 

towards May and June. The synchronized population rise in mid-April seems to be due to the 

availability of its primary host plant, young maize plants in all the monitoring sites. FAW 

damage was more severe at the young growing phase such as seedling and early whorl stages 

(Kareem, Anjorin, Odeyemi, & Akinbode, 2022). On contrary, their population declined during 

Comparison z Wi  Wj  pbonf  

PCI - SPFR2112  3.180  26.500  8.800   0.022   

PCI - SPFR2113  4.042  26.500  4.000   < .001   

PCI - SPFR2114  2.246  26.500  14.000   0.371   

SPFR2111 - SPFR2112  2.533  22.900  8.800   0.170   

SPFR2111 - SPFR2113  3.395  22.900  4.000   0.010   

SPFR2113 - SPFR2115  -2.299  4.000  16.800   0.322   
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the late spring and early summer suggested a potential effect of heavy downpours on fall 

armyworm. Rainfall traps moths and drown them in maize whorls and pupation tunnels such 

as soils (Sims, 2008).   

Dabchegang, Guma, Punakha 

The FAW population at peaked at around mid-April (about 400 male moths). However, the 

trap capture declined towards the latter half of April and further declining through May, and 

June (Figure 2).  

 

Figure 2. Population trend of male FAW moths at Dabchegang 

Sampheling, Chukha 

The trap capture of male FAW moths showed similar trend to that of Dabchegang, 

where the population showed peaked in the April and declined towards the end of the 

study period (Figure 3). The largest trap capture for Khempaithang was in later half of 

April (920 moths). The moth population declined towards June.  
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Figure 3. Population trend of male FAW moths at two villages of Sampheling, Chukha 

 

Gakidling, Sarpang 

The FAW moth population trend varied among the villages (Figure 4). At Rilangthang, 

the trap capture was highest (24 moths) towards the latter half of April and declined 

sharply towards June. At Khopitar, FAW population fluctuated throughout the study 

period. The peaks were seen in the first half of April (34 moths), first half of May (42 

moths) and last half of May (23 moths).  

 

Singye, Sarpang 

The FAW population remained fairly minimal at Shariphu throughout the study period 

(Figure 4). The largest capture of FAW moths was seen in the first half of April (n=21 

moths) and latter half of May (n=19 moths). For Yarpheling, the FAW population 

remained low in March and April but peaked in the latter half of May. The largest trap 

capture was 43 male FAW moths during the fourth week of May.  
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Figure 4. Population trend of male FAW moths in different villages of Gakidling and Singye, 

Sarpang 

 

4 Conclusion  

This study investigated the efficacy of seven pheromone lures in capturing fall armyworm 

moths in maize fields. Lure effectiveness varied across locations, but SFPR2114, PCI, and 

Ecotech lures caught the most fall armyworms. SPFR2113 and SPFR2112 caught the fewest 

non-target species, while PCI attracted the most. April saw peak moth captures in all locations, 

highlighting the need for monitoring and targeted control during this critical crop stage. Based 

on these findings, we recommend using SPFR2114, SPFR2113, SPFR2112, and Ecotech lures 

for fall armyworm monitoring in Bhutan, especially in April when captures spike. These lures 

can be valuable tools for early detection and studying population dynamics of fall armyworm. 

Their selectivity in attracting the target species while minimizing the capture of non-target 

beneficial insects makes them particularly suitable for precise monitoring. Understanding 

these population dynamics provides valuable insights for devising effective strategies to 

mitigate the impact of fall armyworm on maize during critical growth stages. Future studies 

should investigate factors impacting lure efficacy across various locations, explore integrating 

lures with other monitoring methods for holistic pest control, and evaluate the cost-

effectiveness of lure-based strategies for smallholder farmers for sustainable crop protection. 
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