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Abstract: The beet armyworm, Spodoptera exigua (Hubner) (Lepidoptera: 

Noctuidae), poses a significant threat to beet plants, adversely affecting their 

yield. This study assessed the demographic parameters of this pest on seven 

commercial fodder beet cultivars, including “Kyros”, “1025”, “Geryty”, 

“Alianka”, “Laciana”, “Kara”, and “Enermax” under controlled laboratory 

conditions (27 ± 1 °C, 65 ± 5% RH, 16:8 h L: D). We selected 70 eggs, each 

less than 12 hours old, from a laboratory-reared generation and monitored their 

development, mortality, and oviposition daily until the death of the last 

individual. Data were analyzed using age-stage two-sex life table approach. The 

duration of the immature stages varied significantly among cultivars, with the 

total developmental period ranging from 23.79 days on “1025” to 33.25 days on 

“Laciana”. Immature survival rates also differed, with the highest survival 

recorded for “1025” (88.57%) and the lowest for “Kyros” (37.14%). Net 

reproductive rates (R0) were highest for “Alianka” (385.81 offspring) and lowest 

for “Laciana” (110.97 offspring). The intrinsic rate of increase (r) varied across 

cultivars, with values of 0.149, 0.214, 0.160, 0.180, 0.125, 0.156, and 0.193. Our 

findings indicate that “1025” is the most susceptible cultivar to the beet 

armyworm, while “Laciana” is the most resistant. These results are valuable for 

developing targeted beet armyworm management programs in different fodder 

beet cultivation regions. 
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Introduction
12

 

 

The use of pest-resistant cultivars is regarded as 

a fundamental tool in sustainable insect pest 

management systems due to their economic, 

ecological and environmental benefits (Gu et al., 

2008; La Rossa et al., 2013; Smith, 2021). 
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Integrated Pest Management (IPM) 

encompasses various strategies to manage pest 

populations while minimizing environmental 

impact sustainably (Zhou et al., 2024). Among 

these strategies, the use of pest-resistant cultivars 

is essential. Resistant plants may reduce the 

survivorship, growth rate, and fecundity of 
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herbivorous insects or indirectly enhance the 

effectiveness of natural enemies by prolonging 

the developmental time of the pests (Sharma and 

Ortiz, 2002; Smith and Clement, 2012). By 

reducing the need for chemical insecticides, 

resistant cultivars preserve biodiversity and 

restore natural enemy populations, further 

enhancing ecosystem resilience (Kennedy, 

2008). 

The beet armyworm, Spodoptera exigua 

(Hubner) (Lepidoptera: Noctuidae), is a 

cosmopolitan polyphagous herbivore that infests 

a wide range of economically significant crops 

and various wild hosts (Abdullah et al., 2000; 

Zheng et al., 2011). Plants in the 

Chenopodiaceae family, including fodder beet, 

are the crucial vegetable crops cultivated in 

tropical and subtropical regions worldwide. 

Spodoptera exigua is a major pest of beet crops 

in many areas globally (Ehler, 2004; Talaee et 

al., 2017; El Husseini, 2019). As the cultivation 

of fodder beet expands in response to increasing 

livestock demands, understanding the 

interactions between S. exigua and different 

cultivars is crucial for developing effective pest 

management strategies. 

Management of S. exigua is mainly relies on 

insecticides, leading to resistance to many 

synthetic insecticides (Wolfenbarger and 

Wolfenbarger, 2010; Su and Sun, 2014; Wang et 

al., 2021), the destruction of its natural enemies 

(Sertkaya et al., 2004; Liu et al., 2016), and 

severe outbreaks of this pest globally (Hafeez et 

al., 2022). Therefore, exploring alternative IPM 

tactics, such as plant resistance, is an exciting 

and effective control strategy (Edwards and 

Singh, 2006; Sohrabi et al., 2016). Recent 

advancements in plant breeding technologies 

have facilitated the development of cultivars 

with enhanced resistance to pests, making it 

imperative to evaluate these options in the 

context of existing pest management challenges. 

The life table technique is valuable for 

screening host plant resistance to insect pests 

(Carey, 2001; Farahani et al., 2012; Karimi-

Malati et al., 2012; Bozkurt and Akkopru, 2021). 

Estimating life table parameters of an insect, 

such as development, survival rate, and 

fecundity, can help to understand insect 

population dynamics under specific 

environmental conditions (Southwood and 

Henderson, 2000). The intrinsic rate of increase 

(r), estimated from life table data, is critical for 

evaluating the intrinsic growth rate of insect 

populations and predicting the resistance of plant 

cultivars to insect pests (Mehrkhou, 2013; 

Bozkurt and Akkopru, 2021).  

The age-specific life table is a common tool 

for assessing insect biology and host adaptation 

(Southwood, 1978; Kakde et al., 2014). This 

method is based solely on the life process of 

female insects, excluding males, developmental 

stages, and individual differences (Birch, 1948). 

The age-stage, two-sex life table includes the sex 

ratio and the stage differences of insects in the 

data analysis (Huang and Chi, 2011). It can 

precisely analyze and clarify the effects of 

environmental factors on individual 

development and population growth of an insect 

species (Tian et al., 2022). Some researchers 

have studied the effects of host plant cultivars on 

the biology and life table of S. exigua. In a study 

conducted by Karimi-Malati et al. (2012), 

different cultivars of sugar beet had significant 

effects on the population growth rate of S. 

exigua. The Renger cultivar showed lower 

suitability as a host plant for this pest than three 

other tested cultivars. Talaee et al. (2017) 

emphasized that identifying sugar beet 

genotypes with intrinsic resistance benefits the 

IPM of S. exigua. Farahani et al. (2012) found 

that soybean cultivars significantly affected the 

population growth parameters of the beet 

armyworm and that the partially resistant 

cultivars L17 and BP were most effective against 

S. exigua.  

The effect of fodder beet cultivars on S. 

exigua performance has not been reported in 

previous studies. Given the increase in the 

cultivation of this crop for livestock feed, the 

current study evaluated and analyzed the 

development, survival, and reproduction of S. 

exigua on seven commercial fodder beet 

cultivars using the age-stage, two-sex life table 

technique. The selection of resistant fodder beet 

cultivars can improve the management of this 
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pest and reduce the use of chemical insecticides 

in field crops, ultimately contributing to 

sustainable agricultural practices. 

 

Materials and Methods  

 

Fodder beet cultivars 

Seeds of the seven most commonly sown fodder 

beet cultivars, including “Kyros”, “Alianka” and 

“Enermax” from DLF company, “Laciana” and 

“Geryty” from KWS company, and “1025” and 

“Kara” from Sugar Beet Seed Research Institute 

of Iran were provided by the Sugar Beet Seed 

Research Institute in Karaj, Iran. The seeds were 

sown in the research field at the Faculty of 

Agriculture, Persian Gulf University 

(29°12'54.1'' N, 51°13'57.1'' E, and 70 m above 

sea level). No pesticides or fertilizers were 

applied. After three weeks, the same aged leaves 

of fodder beet cultivars were transferred to the 

laboratory daily, washed with distilled water, and 

used to rear S. exigua larvae. 

 

Insect rearing 

The beet armyworm larvae were collected from 

fodder beet cultivation areas in the Borazjan 

region and reared on leaves of each fodder beet 

cultivar in ventilated plastic containers (18 × 24 

× 10 cm) within a growth chamber maintained at 

27 ± 1 °C, 65 ± 5% relative humidity, and a 

photoperiod of 16:8 (L: D). This temperature has 

previously been shown to be suitable for 

developing and reproducing S. exigua. (Dai et 

al., 2017). To minimize the effects of previous 

host plant cultivars, larvae were reared 

separately on each fodder beet cultivar for two 

generations before the experiments. 

 

Life table study 

Fifteen pairs of S. exigua adults from the second 

generation were transferred to a plastic container 

(10 cm in diameter, 16 cm in height) to obtain 

eggs. White paper strips (1 cm wide, 15 cm long) 

were placed inside the container to serve as 

oviposition sites for the female moths. The 

moths were fed with 10% honey solution. An 

initial cohort of 70 eggs, all less than 12 hours 

old, was used per host plant cultivar.  

Upon hatching, first-instar larvae were 

individually placed in ventilated plastic Petri 

dishes (8 cm diameter by 1.5 cm height). Fresh 

leaves from each tested cultivar were provided 

daily as food for the larvae. Larvae were 

monitored daily until pupation. Each pupa was 

placed singly in a clear plastic vial (4 cm 

diameter by 9 cm height). The duration and 

survivorship of each immature stage were 

recorded on each fodder beet cultivar. Male and 

female pupae were distinguished based on the 

position of their genital and anal openings on the 

terminal segments (Steppuhn and Bandoly, 

2016). After adult emergence, each pair of adults 

was placed in a plastic container (12 cm diameter 

by 8 cm height) with mesh lids and paper strips 

for egg laying. The moths were fed with 10% 

honey solution. The longevity of males and 

females and the number of eggs laid per female 

were recorded daily until the last adult died.  

 

Data analysis 

The life table data of S. exigua on different 

fodder beet cultivars were analyzed using on the 

age-stage, two-sex life table theory with 

TWOSEX-MSChart software (Chi and Liu, 

1985; Chi, 1988; Chi, 2022; Chi et al., 2022). 

Variance and standard error of the parameters, 

such as the development time of different stages, 

male and female longevities, adult and total pre-

oviposition periods, oviposition days, fecundity, 

immature survival, and population growth 

parameters (r, GRR, R0, λ, T and DT) were 

calculated using a bootstrap procedure with 

100,000 samples (Huang and Chi, 2012). The 

paired bootstrap test was used to compare these 

parameters among different cultivars. Figures 

were created using Microsoft Excel version 

2019.  

 

Results  

 

The effects of seven fodder beet cultivars on 

various developmental parameters of S. exigua, 

including the duration of different stages, 

fecundity, and the percentage of immature 

survival, are summarized in Table 1. The data 

indicate significant variations in the duration and 
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survival rates of immature stages, as well as in 

the longevity of adults (both male and female), 

adult pre-oviposition period (APOP), total pre-

oviposition period (TPOP), oviposition days, 

and fecundity when the pest was fed different 

cultivars (Table 1). The “Kyros” and “Laciana” 

cultivars resulted in the longest egg incubation 

periods. In contrast, the “1025” cultivar was 

associated with the shortest larval, pupal, and 

total pre-adult durations, while the “Laciana” 

cultivar had the longest durations (Table 1). The 

adults emerging from the “Alianka” cultivar 

experienced the longest pre-oviposition period 

(3.90 days), which was not significantly different 

from those on the “Kara” (3.50 days) and 

“Kyros” (3.46 days) cultivars. The total pre-

oviposition period (TPOP) of S. exigua was 

shortest on the “1025” cultivar and longest on 

the “Laciana” cultivar. The “Kyros” cultivar also 

recorded the lowest oviposition days, which did 

not significantly differ from those on the 

“Geryty” and “Laciana” cultivars. Regarding 

longevity, the “Enermax” cultivar was 

associated with the highest male longevity, while 

the “Kara” cultivar yielded the longest female 

longevity, although differences among cultivars 

were not statistically significant. Females 

emerged from the “Kara” cultivar had the lowest 

fecundity, with no significant difference 

compared to those on the “Laciana”, “Geryty”, 

and “Kyros” cultivars. The highest percentage of 

immature survival was found on the “1025” and 

“Alianka” cultivars (Table 1). 

Figure 1 illustrates the age-stage-specific 

survival rate (sxj) of S. exigua reared on seven 

different fodder beet cultivars. The survival 

curves extend to 60 days for the “Laciana” 

cultivar and 46 days for the “1025” cultivar, 

indicating the longest and shortest total life spans, 

respectively. Adults (both male and female) 

appeared earlier in the “1025” cultivar compared 

to the other cultivars (Fig. 1). The pupal survival 

rate in the “1025” cultivar reached 0.92, which 

was higher than in the other cultivars, suggesting 

that S. exigua experienced the lowest egg and 

larval mortality on this cultivar. In contrast, the 

highest larval mortality (45.7 %) was observed on 

the “Laciana” cultivar (Fig. 1).  

 
Table 1 Effect of different fodder beet cultivars on duration of different life stages (days), fecundity (eggs/female), 

and immature survival (%) (mean ± SE) of Spodoptera exigua.  
 

Parameter Kyros 1025 Geryty Alianka Laciana Kara Enermax 

Egg     3.29 ± 0.07 a     3.01 ± 0.01 c   3.09 ± 0.04 bc     3.03 ± 0.02 c     3.20 ± 0.05 ab     3.06 ± 0.04 c 3.06 ± 0.03 c 

Larva   18.94 ± 0.31 b   14.44 ± 0.15 d   18.79 ± 0.43 b   18.6 ± 0.31 b   22.89 ± 0.49 a   16.44 ± 0.39 c 16.32 ± 0.27 c 

Pupa     6.62 ± 0.125 bcd     6.40 ± 0.10 d     6.87 ± 0.13 ab     6.83 ± 0.09 b     7.31 ± 0.22 a     6.56 ± 0.09 cd     6.74 ± 0.09 bc 

Pre-adult   29.58 ± 0.55 b   23.79 ± 0.18 d   28.56 ± 0.46 b   28.39 ± 0.33 b   33.25 ± 0.58 a   25.98 ± 0.47 c   26.13 ± 0.29 c 

Total lifespan   38.08 ± 1.18 b   34.45 ± 0.62 c   37.24 ± 0.86 b   38.81 ± 0.57 b   42.00 ± 0.80 a   36.37 ± 0.71 bc   36.62 ± 0.87 bc 

APOP     3.46 ± 0.37 abc     2.65 ± 0.42 bcd     2.44 ± 0.20 d     3.90 ± 0.32 a     2.73 ± 0.28 cd     3.50 ± 0.27 ab     2.18 ± 0.11 d 

TPOP   32.69 ± 0.80 b   25.83 ± 0.46 e   31.00 ± 0.82 bc   31.55 ± 0.50 b   35.53 ± 1.16 a   29.36 ± 0.75 cd   27.95 ± 0.34 d 

Oviposition days     4.00 ± 0.51 c     7.22 ± 0.55 a     4.94 ± 0.56 bc     6.72 ± 0.44 a     5.47 ± 0.75 abc     6.91 ± 0.48 a     6.18 ± 0.44 ab 

Male longevity     7.82 ± 1.40 b   10.42 ± 0.98 ab     9.65 ± 1.28 ab     9.43 ± 0.88 ab     8.59 ± 0.73 ab     8.39 ± 0.82 b   11.17 ± 1.14 a 

Female longevity     8.99 ± 1.32 bcd   10.93 ± 0.85 abc     7.68 ± 0.86 d   11.32 ± 0.75 ab     8.93 ± 0.89 cd   11.96 ± 0.47 a     9.67 ± 0.80 bcd 

Fecundity 737.27 ± 118.26 ab 904.55 ± 97.86 a 548.91 ± 95.55 b 871.19 ± 81.31 a 517.87 ± 110.00 b 477.87 ± 60.18 b 933.04 ± 101.51 a 

Immature survival 

(%) 
  37.14 ± 5.77 e   88.57 ± 3.80 a   64.29 ± 5.73 bc   84.29 ± 0.04 a   45.71 ± 5.97 de   58.57 ± 5.87 cd   75.71 ± 0.05 ab 

The means within each row followed by different letters are significantly different (P ≤ 0.05, paired bootstrap test). APOP: Adult pre-oviposition 

period. TPOP: Total pre-oviposition period. 
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Figure 1 Age-stage-specific survival rate (sxj) of Spodoptera exigua reared on seven fodder beet cultivars. 

 

The age-specific fecundity (mx) and 

survivorship (lx) of S. exigua on different 

treatments are illustrated in Figure 2. The 

earliest maximum age-specific fecundity 

occurred on the “1025” cultivar at age 26 days. 

The highest maximum values of mx were 

observed on the “1025” (105.03 

egg/female/day) and “Kara” (108.86 

egg/female/day) cultivars, while the lowest 

value was on the “Laciana” cultivar (33.16 

egg/female/day). The age-specific fecundity 

curves extend to day 57 for the “Laciana” 

cultivar and day 38 for the “Enermax” cultivar. 

The age-specific survival rate curves 

demonstrated that more than 90% of the  

pest population survived on the “1025”  
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and “Alianka” cultivars at day 25, while less 

than 55% of the population survived on the 

“Laciana” cultivar at the same time (Fig. 2). 

Figure 3 depicts the age-stage-specific life 

expectancy (exj) of S. exigua on different fodder 

beet cultivars. Typically, life expectancy 

decreases with age, as only aging-related 

mortality factors are considered. The highest exj 

value for S. exigua was 35.6 day for the egg stage 

on the “Alianka” cultivar. The increase in the 

larval life expectancy curve for S. exigua on the 

“Laciana” cultivar after day 6 indicates higher 

mortality in early instar larvae compared to late 

instars (Fig. 3).

 

 
 

Figure 2 Age-specific survivorship (lx), Age-specific fecundity (mx) and Age-stage-specific fecundity (fxj) of 

Spodoptera exigua reared on seven fodder beet cultivars. 
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Figure 3 Age-stage-specific life expectancy (exj) of Spodoptera exigua reared on seven fodder beet cultivars. 

 

Table 2 summarizes the population growth 

parameters of S. exigua feeding on various 

fodder beet cultivars. Statistical analyses reveal 

no significant differences in the gross 

reproductive rate (GRR) among the cultivars. 

The highest net reproductive rate (R0) for S. 

exigua was recorded when feeding on the 

“Alianka” cultivar, which did not differ 

significantly from those on the “1025” and 

Enermax cultivars. In contrast, the “Laciana” 

cultivar had the lowest R0 value. The “1025” 

cultivar also supported the highest values of the 

intrinsic rate of increase (r) and the finite rate 

of increase (λ) for S. exigua, while the 

“Laciana” cultivar had the lowest values for 

these parameters. Additionally, the mean 

generation time (T) was significantly longer for 

S. exigua feeding on the “Laciana” cultivar 

(37.66 days) and shorter for those on the “1025” 

(27.70 days) cultivar. The shortest population 

doubling time (DT) was observed on the “1025” 

cultivar (Table 2). 
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Table 2 Life table parameters (mean ± SE) of Spodoptera exigua reared on seven fodder beet cultivars under 

laboratory conditions. 
 

Parameter Kyros 1025 Geryty Alianka Laciana Kara Enermax 

GRR (offspring/individual) 593.71 ± 156.83 a 527.53 ± 105.50 a 343.41 ± 77.72 a 570.11 ± 85.08 a 424.94 ± 133.06 a 565.11 ± 101.10 a 489.13 ± 88.98 a 

R0 (offspring/individual) 157.99 ± 43.62 cd 374.74 ± 66.61 a 172.51 ± 42.26 bcd 385.81 ± 62.73 a 110.97 ± 34.06 d 157.01 ± 33.14 cd 319.90 ± 62.81 ab 

r (day -1)     0.149 ± 0.010 de     0.214 ± 0.007 a     0.160 ± 0.010 cd     0.180 ± 0.006 bc     0.125 ± 0.008 e     0.156 ± 0.009 d     0.193 ± 0.007 b 

λ (day -1)     1.161 ± 0.012 de     1.239 ± 0.009 a     1.174 ± 0.011 cd     1.975 ± 0.008 bc     1.133 ± 0.010 e     1.169 ± 0.010 d     1.213 ± 0.009 b 

T (day)   33.92 ± 1.13 b   27.70 ± 0.28 d   32.13 ± 0.79 b   33.05 ± 0.45 b   37.66 ± 1.04 a   32.35 ± 0.89 b   29.89 ± 0.32 c 

DT (day)     4.64 ± 0.35 ab     3.24 ± 0.11 e     4.32 ± 0.28 bc     3.85 ± 0.14 cd     5.54 ± 0.41 a     4.43 ± 0.25 b     3.59 ± 0.13 d 

The means within each row followed by different letters are significantly different (P ≤ 0.05, paired bootstrap test). 

 

Discussion  

 

The current study revealed that these seven 

fodder beet cultivars differed significantly in 

their suitability for S. exigua, as evidenced by 

variations in its life history and demographic 

parameters. Previous researches have also 

documented considerable variation in beet 

armyworm life history across different plant 

cultivars (Farahani et al., 2012; Karimi-Malati et 

al., 2012; Mehrkhou, 2015; Mardani-Talaee et 

al., 2016). However, differences in the plant 

cultivars used, the experimental conditions, and 

the methodologies employed, such as female-

based analysis approaches in these studies, make 

direct comparisons of life table parameters 

challenging. Understanding these differences 

helps contextualize the potential for resistance 

among various cultivars. Karimi-Malati et al. 

(2012) showed that different sugar beet cultivars 

can affect S. exigua immature development time, 

which ranged from 27.35 days on the FD0005 

cultivar to 28.51 days on the Renger cultivar. In 

contrast, the current study observed a wider 

range of this parameter, spanning from 23.79 to 

33.25 days. Karimi-Malati et al. (2012) also 

reported the lowest net reproductive rate (253.59 

female offspring per female) and intrinsic rate of 

increase (0.2229 day⁻¹) on the Renger cultivar. 

In the current study, the lowest net reproductive 

rate (110.97 offspring) and intrinsic rate of 

increase (0.1250 day⁻¹) were observed on the 

“Laciana” cultivar, which are significantly lower 

than those reported by Karimi-Malati et al. 

(2012). Saeed et al. (2010) found that S. exigua 

exhibited the highest survival rate (80.8%) and 

intrinsic rate of increase (0.2 day⁻¹), and the 

shortest immature developmental time (23.7 

days) on cauliflower compared to peas and 

wheat. The findings on cauliflower are roughly 

comparable to those observed with the “1025” 

cultivar in the current study. These differences 

could be attributed to variations in nutritional 

factors, such as carbon and nitrogen content in 

different cultivars and defensive metabolites, 

which can directly influence development and 

fecundity (Awmack and Leather, 2002). 

The longest immature development time and 

highest pest mortality occurred on the “Kyros” 

and “Laciana” cultivars. According to the slow-

growth–high-mortality hypothesis, cultivars that 

extend the development time of pre-adult stages 

in herbivorous insects can aid in pest 

management, as prolonged development 

increases their exposure to natural enemies, 

leading to higher mortality rates (Benrey and 

Denno, 1997). However, most of the observed 

mortality in these two cultivars occurred during 

the early instar larval stages. This phenomenon 

can be considered a double-edged sword in pest 

management, presenting benefits and 

drawbacks. On one hand, inducing pest mortality 

before significant crop damage occurs can 

benefit crop management by reducing the pest 

population size in subsequent generations. 

Conversely, early-stage mortality reduces the 

number of insects available to the third trophic 

level and prevents some individuals from 

growing into larger prey items. This may 

negatively impact predator and parasitoid 
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populations if the herbivore (second trophic 

level) fails to reach a sufficient size or survive 

long enough for natural enemies to complete 

their development (Saeed et al., 2010). 

The quality of plant cultivars can 

significantly impact pest population dynamics 

by affecting their development time and 

reproductive success (Shirinbeik Mohajer et al., 

2022). Factors such as immature survival rate, 

development time, and fecundity affect the 

intrinsic rate of increase (r); this parameter can 

serve as the most appropriate index for 

evaluating insect performance on various host 

plants and assessing their resistance (Southwood 

and Henderson, 2000). The highest r value on the 

“1025” cultivar suggests that this cultivar is a 

more suitable host than the others, with S. exigua 

potentially exhibiting greater reproductive 

success on it. In contrast, S. exigua had the 

lowest r-values on the “Laciana” and “Kyros” 

cultivars due to reduced immature survival rates 

and extended pre-adult development times on 

these cultivars, indicating that they are the least 

favourable and most resistant hosts. These host 

effects, which diminish pest fitness, can be 

beneficial for pest management by reducing pest 

resistance to applied pesticides or enhancing 

exposure to natural enemies due to prolonged 

immature development. 

Understanding the levels of pest resistance in 

various cultivars, the potential for pest 

population growth, and pest biology to specific 

cultivars can be critical components of any 

integrated pest management (IPM) program. 

This knowledge is crucial for effectively 

detecting and monitoring pest infestations, 

choosing the proper cultivars and guiding crop 

breeding efforts. An insect's diet has been 

demonstrated to influence its survival and 

reproduction, and that herbivorous insects rely 

on the quantity and quality of nutrients in their 

host plants. The use of resistant cultivars can 

reduce pest survival rates and reproductive 

success, thereby enhancing the effectiveness of 

other components of an IPM strategy, such as 

biological and chemical control approaches (Du 

et al., 2004). Our findings indicate that the 

“Laciana” and “Kyros” cultivars are the least 

suitable for S. exigua and can be considered 

resistant. Although further studies are required to 

assess the performance of these cultivars against 

S. exigua in open-field conditions and their 

interactions with the natural enemy complex, 

these findings provide valuable information for 

designing an integrated beet armyworm 

management program. In conclusion, identifying 

and utilizing resistant cultivars like “Laciana” 

and “Kyros” holds promise for managing S. 

exigua and contributes to the sustainability of 

agricultural practices. 
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 چغندر خوارکرم برگ های زیستیای بر ویژگی ثیر ارقام چغندر علوفه أارزیابی ت
 Spodoptera exigua 
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 .، چین130118چون  پزشکی، دانشگاه کشاورزی جیلین، چانگ دانشکده گیاه  -2
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یک تهدید  ،  Spodoptera exigua (Hubner) (Lepidoptera: Noctuidae)  ، خوار چغندر کرم برگ   چکیده:

  ین ا دهد. در  ثیر قرار می شدت تحت تأ به   را   ها آن   ید تول   یزان م شود که  جدی برای گیاهان چغندر محسوب می 

پارامترها  تجار  ی رو آفت    ین ا   ی دموگراف   ی پژوهش  رقم  علوفه   ی هفت    شامل   ی ا چغندر 

“Kyros”  ،”1025“ ،“Geryty”   ،“Alianka” ،“Laciana”   ،“Kara”   و “Enermax”    1)   یشگاهی آزما   یط در شرا  

  قرار  یروز( مورد بررس ساعت در شبانه   16  روشنایی و   درصد   65  ±   5 ی رطوبت نسب  سلسیوس،   درجه   27  ± 

یافته در آزمایشگاه انتخاب و  ساعت از نسل پرورش    12تر از  تخم با عمر کم  70برای شروع آزمایش    . گرفت 

  ها براساس تجزیه و تحلیل داده   ریزی روزانه تا مرگ آخرین فرد بررسی شد. میر و میزان تخم و رشدونمو، مرگ 

دونمو مراحل نابالغ آفت  دوره رش   طول انجام شد.    ی مرحله رشد - سن   یژه و   ی جنس دو   ی جدول زندگ   تئوری 

روز روی   23/ 79  از نمو کل و که طول دوره رشد  ی طور به  رفتارقام قرار گ  ین ا  یرث أتحت ت  داری ی طور معنبه 

مانی مراحل نابالغ نیز روی ارقام  نرخ زنده   بود. متفاوت   ”Laciana“ روی رقم روز    33/ 25تا    “1025”رقم  

 ”Kyros“ ترین آن روی رقم درصد( و پایین   88/ 57)   “1025”آن برای رقم    ینبالاتر مختلف، متفاوت بود که  

  ونتاجAlianka”   (81/385    )“متعلق به رقم(  0R)   مثلید نرخ خالص تول   ترینیش . بثبت شد درصد(    37/ 14) 

  یناز ا   یه آفت با تغذ  (r) یت جمع   یش افزا   ی بود. نرخ ذات نتاجLaciana”  (97 /110    )“ ترین آن مربوط به رقم کم 

بر روز    0/ 1929و    0/ 1563،  1250/0،  0/ 1802،  1603/0،  0/ 2139،  1492/0  یبترت هب   متفاوت بود و  ارقام 

 که رقم حالی ترین رقم به کارادرینا است، در س حسا   “1025”  رقم نشان داد که  ما    های یافته   . دست آمد به 

“Laciana”  خوار برگ   کرم   مدیریتی  های توسعه برنامه   در  تواند نتایج می این  .  ه این آفت است رقم ب   ین تر مقاوم  

 .مورد استفاده قرار گیرد   ای علوفه   چغندر   کشت  مختلف   مناطق   در 
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