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Abstract


True armyworm (Mythimna unipuncta) is a polyphagous pest that damages forage grasses, small grains, or maize crops. This pest is found in the Americas, Western Africa, Asia, and Europe. The true armyworm was detected in Romania a few decades ago, but no studies have examined its flight dynamics in crops. This paper presents five years of results from monitoring the flight dynamics of the true armyworm (Mythimna unipuncta) using pheromone traps, and two years of field assessments for larvae scouting at maize plants. The field site is in southeastern Romania, in Călărași County, at the National Agricultural Research and Development Institute in Fundulea, within a temperate continental climate. Five moths were captured in the traps in 2021; 18 moths were captured in 2022; 32 in 2023; 38 in 2024, and 22 moths were captured in 2025. In 2021, the true armyworm flight started on 21 September and ended on 27 October; in 2022, the flight started on 31 October and ended on 25 November; in 2023, the flight started on 23 October and ended on 22 November; in 2024 the flight started on 8 October and ended on 28 November; while in 2025 the flight started on 3 October and ended on 25 November. Results from maize plant assessments for true armyworm larval scouting indicate that no larvae were detected in the last twenty days of July during 2024 and 2025, August, and the first ten days of September. This is the first report in the Romanian literature concerning the constant presence of the true armyworm during autumn in the southeast of this country over the last five years. However, the pest population density in this country did not reach pest levels, but this situation could change in the future due to global warming.
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1. Introduction


True armyworm (Mythimna unipuncta Haworth, 1809, Lepidoptera: Noctuidae) is a polyphagous pest that can produce damage to forage grasses, small grain crops, maize, vegetables, or sweet potato crops [1]. This species is Neotropical in origin but now has a wide geographic distribution across North and South America, Western Africa, Asia (except Southeast Asia), and Europe [2,3,4,5]. True armyworm was not recorded in Australia, New Zealand, or certain Pacific islands [2]. In the northern hemisphere, in areas with mild winter temperatures, true armyworm populations develop year-round, and insects do not enter diapause [6,7]. In Europe, these areas are usually in southern Mediterranean countries [5,8]. In regions with winter temperatures below freezing, there is a spring migration from southern areas [2]. Research from the United States indicates that true armyworms overwinter in the south and migrate to the northern US and southern Canada during the spring, recolonizing temperate regions [9,10]. In the fall, as temperatures and daylight decrease, adults migrate south [11]. These migration patterns are also found in Europe; the pest can migrate into northern countries, but densities are lower there, so it does not cause crop damage [2,12]. Recent studies have shown that true armyworm moths can migrate up to 1300 km [13]. The moth can use wind currents to migrate over long distances [2,10]. At the same time, larvae can migrate in larger groups to neighboring areas when the food source in one place is depleted [1]. Larvae exhibit gregarious behavior in the first two instars, feeding during the day, and becoming solitary in the third instar, feeding at night [2]. True armyworms are considered agricultural pests. In years with high outbreaks, yield losses ranged from 5 to 50% [13]. However, these outbreaks are unpredictable [6]. On cereals or forage grasses, the larva can skeletonize the leaves or cut the seed head, whereas on maize, in case of higher attack, the larva can consume the whole leaves, leaving only the stalks intact [1]. Early reports indicated economic losses exceeding $10 million in Kentucky and Minnesota (USA) in the 1950s [2]. In Europe, some reports indicate yield losses from true armyworm in maize crops in Spain [14,15]. Early reports suggest yield losses during the outbreak in northern Italy [16]. Other reports indicate that the true armyworm is considered a minor pest in southern Europe, but during outbreaks, damage to maize and small-grain cereals can be serious [17]. Some reports indicate a high M. unipunta population in Switzerland and damage caused by this pest in this country due to rising temperatures [18]. In Central Europe and to the North of the continent, there have not been reports of damage from this pest, although it is present every year, migrating from southern areas [19]. Research on soil tillage systems indicates that maize grown under no-till favors increased true armyworm populations [20]. In recent years, more farmers in Europe have adopted minimum-tillage or no-till systems to reduce fuel consumption and soil erosion [21,22,23]. Reports over the last decade have documented resistance in true armyworm larvae to Bt maize [15,24,25,26]. A possible reason for this resistance is the altered activation of the Cry1Ab protein [27]. M. unipuncta was reported in Romania a few decades ago [28]. However, there were no studies on population dynamics in this country. Few reports of this pest’s presence in the eastern Dobrogea region date back two decades, to a macrolepidopteran survey [29]. In Romania, the most important crops are among the main host plants of the M. unipuncta. Over the last decade, maize and cereals have been cultivated on more than 2 million hectares each year, with some years exceeding 2.5 million hectares [30,31,32]. At the same time, in Romania, a few million hectares are used for permanent grassland, and more than 800,000 hectares are cultivated with forage crops [33,34]. In recent years, due to drought and intense summer heatwaves, maize production has declined [35,36]. As a result, farmers are increasing the area under winter cereals and decreasing the area sown to maize [37]. More Romanian farmers are cultivating maize and cereals using minimum-tillage systems, while no-till and strip-till are becoming increasingly popular [38,39,40,41]. Maize leaf weevil (Tanymecus dilaticollis), European corn borer (Ostrinia nubilallis), wireworms (Agriotes spp.), and corn rootworm (Diabrotica virgifera virgifera) are among the main pests of maize in Romania [42,43,44,45,46,47,48]. However, our previous research showed that the cotton bollworm (Helicoverpa armigera), considered a minor maize pest, has become a major pest of this crop in south-east Romania in recent years, driven by climate change [49]. Moreover, in the autumn of the year 2023, the presence of the fall armyworm (Spodoptera frugiperda) was first detected in Romania [50]. In the face of increasing pest pressure, it was necessary to study the flight dynamics and population density of the true armyworm to assess the future risk it poses to cereals and maize crops.



The aim of this study was:




	
To evaluate the true armyworm flight dynamics in a maize field located in south-east Romania;



	
To evaluate the true armyworm larva density on maize plants in south-east Romania.









2. Materials and Methods


2.1. Field Site


This study was conducted between 2021 and 2025 at one location, at a maize field site from the Plant Protection Collective, the Agricultural Engineering Laboratory from the National Agricultural Research and Development Institute (NARDI), Fundulea, Călărași County, southeast Romania (latitude: 44°46′ N; longitude: 26°32′ E, 68 m a.s.l, Figure 1 and Figure 2). The terrain is flat, and the soil type is clay loam (33% clay and 35% loam) with medium texture, a humus content of 2.8–3.2%, and a pH of 6.4–6.8 [51]. According to the Köppen climate classification, south-east Romania has a hot-summer humid continental climate (Dfa) with hot summers and cold winters [52]. At NARDI Fundulea, the average temperature in the coldest months (January and February) is below 0 °C, while in the warmest months (July and August) it is above 22 °C (Table 1).



From 2021 to 2025, autumn temperatures were above the multi-year average in most years (Figure 1). The highest deviation from the average was observed in all months of the 2023 autumn (green columns in Figure 3). Generally, November recorded the largest deviation from the average, except in 2024, when it was negative. In 2021, the average temperature in September and October was below average, while the November temperature was above average.



During this research, rainfall in the autumn months was below average in most cases (Figure 4). However, in October and November 2025, rainfall was higher than average. Also, in November 2023, it recorded rainfall above the 50-year average. In the Supplementary Materials, there are charts showing the average yearly temperatures and rainfall recorded at the NARDI Fundulea meteorological station from 1960 to 2025 (Figures S1-1 and S1-2). In the last two decades, average yearly temperatures have been higher than average. In 2007, the temperature reached its highest value since 1960 (12.66 °C). In 2019 and 2020, the average annual temperature was, for the first time, higher than 13 °C (13.18 °C in 2019 and 13.45 °C in 2020). In 2023 and 2024, the average yearly temperature was, for the first time, higher than 14 °C (14.09 °C in 2023 and 14.12 °C in 2024). Higher differences from the average registered in the last two decades at the field site from NARDI Fundulea were due to the warmer winters than usual and warmer summer and autumn months. Regarding rainfall amounts over one year, recordings from the NARDI Fundulea meteorological station show that from 2018 to 2025, rainfall was below the multi-year average. In 2022, rainfall was the lowest since meteorological recording began in 1960 (285.2 mm). From 2023 to 2025, annual rainfall ranged from 420 mm to 450 mm, below the area’s average. However, in October and November 2025, it recorded high rainfall in a short period.



Data from Table 2 reveal that in the field site, maize plants were sown in the first 10 days of May, except in 2024, when maize was sown on 14 May. Generally, maize was harvested in the last 10 days of September or the beginning of October, except in 2024, when it was harvested on 31 October. During this study, maize crop technology is in accordance with the agronomic standards for south-east Romania. A conventional tillage system was used, plowing in November and harrowing in the spring. Before sowing, the soil was prepared with the seedbed cultivator. For each year, the sowing density was 62,000 plants/hectare. Table 3 lists the maize hybrids used in this study for monitoring M. unipuncta. The hybrids were created at NARDI Fundulea and were from the same FAO group [53,54].




2.2. The Monitoring of the True Armyworm Flight


The flight dynamics of M. unipuncta were monitored at NARDI Fundulea in southeastern Romania from 2021 to 2025. Three pheromonal funnel traps (VRAL+ type) from Csalomon were placed in a 4-hectare maize field in a triangular arrangement, spaced 150 m apart [55]. The minimum distance between traps and the field margin was 10 m. The surrounding crops are sunflowers, wheat, barley, and peas. The traps were placed from the beginning of April until the first decade of December (Supplementary Material, Figure S3-1). The traps were moved for a few hours while maize plants were harvested in September or October, and then returned to the same positions. The trap’s height was adjusted to match maize height, reaching a maximum of 1.5 m above ground at the beginning of July. The traps remain in the same position until the maize harvest. During maize harvest, the traps were temporarily moved for 12 h, and then returned to their original positions. Traps were checked twice per week. During the summer months, the bait containing the pheromone is changed once every 4 weeks. In spring and autumn, the bait was replaced every 6 weeks in accordance with the producer’s instructions [55].




2.3. Scouting for True Armyworm Larvae


In 2024 and 2025, at the maize field where this pest was monitored, assessments were conducted to detect true armyworm larvae. The assessments were made at the heading stage (BBCH 55–59), the flowering stage (BBCH 67–69), the early milk stage (BBCH 73), the early dough stage (BBCH 83), and the fully ripe stage (BBCH 89). The assessments were made at four points along the diagonal of the maize field. At each point, 25 maize plants were checked, 5 plants per row. All plants and the surrounding soil were carefully checked for M. unipuncta larval density.




2.4. Statistical Analysis


The data of the true armyworm flight dynamics monitoring were analyzed using Microsoft Excel 2016. The charts were made with Microsoft Excel 2016. The traps’ monitoring data were statistically analyzed using Tukey’s honest significant difference (HSD) test at a significance level of p ≤ 0.05 with ARM 2022 software [56].





3. Results


3.1. True Armyworm Flight Dynamics


During our study in the maize field at NARDI Fundulea in southeast Romania (Figure 5), we found M. unipuncta moths in the traps in the autumn. In 2021, only a few moths were captured in the traps. The total number of captures increased gradually from 18 in 2022 to 38 in 2024 and decreased in 2025 (22 captures).



In 2021, the first capture was on 21 September. The rest of the captured moths were in the middle of September and October. The last month captured was 27 October (Table 4 and Table 5, Figure 6). We noticed higher-than-average temperatures in September and the first 10 days of October, while in November temperatures were higher in the first few days but then decreased over the following days and remained constant until the end of the month (Supplementary Materials, Figures S2-1–S2-3). In September and the first 10 days of October, rainfall was lower, followed by a few days with significant rainfall amounts (Supplementary Materials, Figures S2-4–S2-6).



In 2022, the first capture was on 31 October. Flight peak was in the middle of November (4.7 moths/trap, Figure 7). The flight continues till the end of November (last capture on 25 November). This year’s highest activity of the true armyworm occurred in November, after the maize harvest. In the autumn of 2022, in October and the first 10 days of November, the weather was warm, and rainfall was lower. Temperatures begin to drop after the first 10 days of November (Supplementary Materials, Figures S2-7–S2-12).



In 2023, the first capture was on 23 October. The flight peak was in the last 10 days of October and the first 10 days of November (4.3 and 4.7 moths/trap, respectively). The flight of the true armyworm continues in the middle of November, while the last capture in the traps occurred on 22 November (Figure 8). In the last 10 days of October, the maximum temperature exceeded 30 °C. In the first 10 days of November, the temperature shows a similar trend and gradually starts decreasing in the second 10 days of this month (Supplementary Materials, Figures S2-13–S2-15).



In September 2024, it registered only 4.0 mm of rainfall. In the last 10 days of October and the first 10 days of November, it has registered less rainfall. High rainfall occurred in the last 7 days of November (Supplementary Materials, Figures S2-16–S2-18). In 2024, the first capture was on 8 October. The flight peak was in the middle of October (5.7 moths/trap, respectively, Figure 9). The true armyworm flight continues in the last 10 days of October and almost all of November. However, only in the last 10 days of November were higher capture numbers recorded compared to the first 20 days of this month.



The last moth was captured in the traps on 28 November. Since the beginning of this study in 2024, the latest capture of the true armyworm moth was in late December (Figure 9). The autumn of 2024 was warmer than average in September and October.



As in previous years, temperatures begin to decrease gradually after 10 days in November (Supplementary Materials, Figures S2-19–S2-21). However, in November 2024, the minimum temperature fell below 0 °C for many days, especially in the second half of the month. In the second part of October and the first 10 days of November, there is no rainfall. Higher rainfalls occurred in the middle of November (Supplementary Materials, Figures S2-22–S2-24).



In 2025, the first capture was on 3 October. In the first 20 days of this month, it was a constant flight of true armyworm with 1.3 moths/trap in the first 10 days of October and 1.7 in the next 10 days (Figure 9). In the last 10 days of October and the first 10 days of November, there were only a few captures, while the flight peak was in the middle of November (2.0 moths/trap). The last captures in the traps were on 25 November. In the autumn of 2025, weather conditions differed from those in previous years of this study (Figure 10).



In September, temperatures fell rapidly over the last few days, while in October they fluctuated. In November, temperatures decrease after the first week, a trend similar to previous years, then increase again in the second half of the month (Supplementary Materials, Figures S2-25–S2-27). The rainfall was higher in the first 10 days of October and in November (Supplementary Materials, Figures S2-28–S2-30).



Figure 11 presents the true armyworm flight dynamics during this study. In most cases, the flight peak of this pest occurs in late autumn, in the last half of October or the first half of November.



Only in 2021, moths appeared early in the traps, but there were only a few captures all year. In the Supplementary Materials, there are pictures of true armyworm moths captured in pheromone traps or on the ground (Figures S3-2–S3-9).




3.2. True Armyworm Larvae Counting


At the maize field site at NARDI Fundulea, where true armyworm was monitored with pheromone traps, assessments were conducted to detect larvae.



In 2024, during the second half of July, August, or the first 10 days of September, no larvae were detected in the assessments conducted (Table 6). The same situation was similar in 2025 (Table 7).





4. Discussion


This is the first study in Romania on the flight dynamics of the true armyworm (M. unipuncta) in maize fields located in the southeast of this country. Our findings indicate a constant flight of the true armyworm in the autumn, especially in October and November. However, trap captures are lower than expected, indicating that the true armyworm population has not reached pest levels in southeast Romania. As a result, we consider it a minor pest without impact on the maize crop. Because the true armyworm is a polyphagous pest, it can threaten small-grain crops in the future, such as wheat or barley sown in the autumn in Romania, especially during warmer autumns. A report from Turkey showed that in 2021 and 2022, true armyworm larvae reached their first peak in August and a second peak from mid to late September [5]. In our study, we did not find larvae in the maize field site in 2024 and 2025. Further studies are necessary to elucidate whether the presence of the M. unipuncta in autumn is a result of the migrant populations or is a local population. Also, we recommend larval scouting in small-grain crops. In a study from the North American continent, stable isotope measurements in insect tissues combined with the development of tissue-specific isoscapes of modeled geographic isotope patterns, Hobsen et al. [11] demonstrate that true armyworms migrate in Ontario (Canada) from the United States in the spring, and immigrants produce a new generation in the place where they arrive. At the same time, moths captured in Texas (south of the USA) in autumn migrate from the far north. This was the first confirmation of the southward return of this species. A study from Ontario (Canada) using stable isotopes as endogenous markers confirms that M. unipuncta migrates from the southern USA to Canada in the spring and returns to the southern USA in the fall [57]. In most years, fall armyworm densities in Canada are low, but major outbreaks occur sporadically, resulting in serious economic losses [57]. Another study from Quebec (Canada) reveals that in 2018 and 2019, males migrated at the same time as females, but their abundance was smaller than that of females [58]. At the same time, females are more tolerant of cooler temperatures (10–17 °C) than warmer ones (25 °C). This can be important information, given that we found many captures in the trap in south-east Romania in November, when the maximum temperatures were below 15–20 °C. The same author noted that in some years, the true armyworm can damage maize crops, as its larvae cause significant defoliation. In Europe, there were no reports of damage from the migrant armyworm in the north. Only a few mentions are found in the literature about true armyworm moths collected during lepidoptera surveys [12,29]. There are reports of damage from Mediterranean countries in southern Europe during pest-outbreak years [25,26,59,60,61]. Hächler et Brunetti [17] report for the first time the true armyworm in the Magadino plain in Tessin, Switzerland. A few years later, the authors report an increase in this pest population due to favorable weather conditions, resulting in damage to grasslands and to maize seed culture in the spring of the following year. This was the first report of true armyworm damage to agricultural crops outside the Mediterranean region. Data from the literature reveal that higher temperatures increase pest populations and crop pest pressure [62]. Generally, lepidopteran pests of maize are favored by higher temperatures [63,64]. Global warming can alter the ecological dynamics of pests in temperate agroecosystems and magnify the economic impacts of long-distance migratory pests [65]. The increase in temperatures can extend pest migration into the northern areas. The same authors note that global warming can expand the overwintering ranges of some pest species northward. The majority of studies have concluded that yield losses occur because pest attacks increase with rising temperatures in the Northern Hemisphere [66,67,68]. A recent study demonstrates that in the last four decades, Europe has warmed more rapidly than the global mean in both winter and summer [69]. The same authors show that air temperature in Europe increased at around three times the rate of the global mean temperature in both seasons. A warmer Europe can, as a consequence, provide better conditions for pests that usually migrate from southern areas to overwinter. Continued monitoring of this pest in Romania is needed because warmer autumns may favor longer flight activity or future population increases.




5. Conclusions


In this study, from 2021 to 2025 in southeastern Romania, M. unipuncta exhibits constant flight in autumn. During this study, true armyworm populations were low and did not reach pest levels, although they remained a constant presence in the traps during autumn. This study provides recent data about this pest in southeast Romania. Further studies are necessary in additional locations across southeastern Romania to clarify whether the pest can threaten autumn crops in this country.
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Figure 1. Field site, image drone (2024). 
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Figure 2. Position of the NARDI Fundulea field site in south-east Romania. 
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Figure 3. Temperature deviation from the average at NARDI Fundulea, in the fall, from 2021 to 2025. 
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Figure 4. Rainfall deviation from the average at NARDI Fundulea, in the fall, from 2021 to 2025. 
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Figure 5. The total number of true armyworm moths from the traps during one year in the maize field site, NARDI Fundulea. 
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Figure 6. M. unipuncta flight dynamics at the field site from NARDI Fundulea in 2021. 
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Figure 7. M. unipuncta flight dynamics at the field site from NARDI Fundulea in 2022. 
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Figure 8. M. unipuncta flight dynamics at the field site from NARDI Fundulea in 2023. 
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Figure 9. M. unipuncta flight dynamics at the field site from NARDI Fundulea in 2024. 
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Figure 10. M. unipuncta flight dynamics at the field site from NARDI Fundulea in 2025. 
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Figure 11. M. unipuncta flight dynamics at the field site from NARDI Fundulea, between 2021 and 2025. 
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Table 1. Temperature and rainfall multiyear averages at NARDI Fundulea meteorological station.
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	Year
	Multiyear Average (50 Years)

(°C)
	Rainfall 50-Year Average

(mm)





	January
	−2.4
	31.5



	February
	−0.4
	32.0



	March
	4.9
	37.4



	April
	11.3
	45.1



	May
	17.0
	62.5



	June
	20.8
	74.9



	July
	22.7
	71.1



	August
	22.3
	49.7



	September
	17.5
	48.5



	October
	11.3
	42.3



	November
	5.4
	42.0



	December
	0.0
	45.7



	Average temperature
	10.9 °C
	Sum 582.7 mm










 





Table 2. Data on maize sowing, emergence, and harvest at the field site where Mythimna unipuncta were monitored.






Table 2. Data on maize sowing, emergence, and harvest at the field site where Mythimna unipuncta were monitored.





	Year
	Sowing
	Emergence
	Harvest





	2021
	7 May
	15 May
	5 October



	2022
	3 May
	10 May
	4 October



	2023
	5 May
	12 May
	22 September



	2024
	14 May
	21 May
	31 October



	2025
	5 May
	15 May
	29 September










 





Table 3. Maize hybrids in the field site where M. unipuncta were monitored.
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	Year
	Hybrid
	FAO
	Producer





	2021
	F423
	470
	NARDI Fundulea



	2022
	Iezer
	475
	NARDI Fundulea



	2023
	Iezer
	475
	NARDI Fundulea



	2024
	Felix
	460
	NARDI Fundulea



	2025
	Felix
	460
	NARDI Fundulea










 





Table 4. M. unipuncta average number of moths/trap, in the at the field site from NARDI Fundulea, between 2021 and 2025.
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Month

	
Year

2021

	
Year

2022

	
Year

2023

	
Year

2024

	
Year

2025




	
Number of Moths/Trap






	
April

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
May

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
June

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
July

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
August

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
September

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0.7 ± 0.2 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
October

	
I

	
0.3 ± 0.2 a

	
0 ± 0 b

	
0 ± 0 c

	
2.0 ± 2.1 ab

	
1.3 ± 0.1 abc




	
II

	
0.7 ± 0.2 a

	
0 ± 0 b

	
0 ± 0 c

	
5.7 ± 1.9 a

	
1.7 ± 0.2 ab




	
III

	
0 ± 0 a

	
0.3 ± 0.6 b

	
4.3 ± 0.1 a

	
2.3 ± 2.4 a

	
0.7 ± 0.2 bc




	
November

	
I

	
0 ± 0 a

	
0.3 ± 0.6 b

	
4.3 ± 0.1 a

	
0.3 ± 3.5 bc

	
0.3 ± 0.2 bc




	
II

	
0 ± 0 a

	
4.7 ± 2.5 a

	
1.7 ± 0.2 b

	
0.3 ± 3.3 bc

	
3.0 ± 0.1 a




	
III

	
0 ± 0 a

	
0.7 ± 0.6 b

	
0.3 ± 0.2 c

	
2.0 ± 2.1 ab

	
0.3 ± 0.2 bc




	
December

	
I

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
II

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
III

	
0 ± 0 a

	
0 ± 0 b

	
0 ± 0 c

	
0 ± 0 c

	
0 ± 0 c




	
Tukey’s HSD (p = 0.05)

	
0.76

	
2.63

	
1.17

	
2.04

	
1.76




	
Standard deviation (SD)

	
0.10

	
0.91

	
0.10

	
2.24

	
0.13




	
Variation coefficient (CV)

	
176.21

	
135.78

	
45.70

	
48.10

	
67.14








Means followed by the same letter do not significantly differ (p = 0.05, Tukey’s HSD).













 





Table 5. M. unipuncta, data of first and last captures in the traps at the field site NARDI Fundulea, from 2021 to 2025.
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	Year
	First Capture
	Last Capture





	2021
	21 September
	27 October



	2022
	31 October
	25 November



	2023
	23 October
	22 November



	2024
	8 October
	28 November



	2025
	3 October
	25 November










 





Table 6. The number of M. unipuncta larvae on maize plants, NARDI Fundulea field site 2024.
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	Nr. crt.
	Assessment Data
	Number of Larvae/Plant





	1
	15 July
	0



	2
	23 July
	0



	3
	2 August
	0



	4
	14 August
	0



	5
	10 September
	0










 





Table 7. The number of M. unipuncta larvae on maize plants, NARDI Fundulea field site 2025.






Table 7. The number of M. unipuncta larvae on maize plants, NARDI Fundulea field site 2025.





	Nr. crt.
	Assessment Data
	Number of Larvae/Plant





	1
	11 July
	0



	2
	18 July
	0



	3
	1 August
	0



	4
	18 August
	0



	5
	9 September
	0
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