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Abstract 
The present study focused on determining: the developmental rate of the fall 

armyworm Spodoptera frugiperda at four constant temperatures, (21±1, 24±1, 
29±1 and 34±1°C), the number of degree-days (DD’s) needed for each stage to 
finish development, and overall egg-to-adult development, to compute certain 
biological parameters used in pest prediction. According to the study the 
development of one generation required around 21, 26. 44 and 47 days at 21, 24, 
29 and 34°C. the mean incubation periods were determined to be 4.4, 3.7, 2.1 and 
1.3 days at 21, 24, 29 and 34°C, respectively. As the temperature rose, the mean 
amount of time needed for the adult stage to mature the ovaries and begin laying 
eggs dropped (from 6.1 days at 21°C to 3.1 days at 34°C). Recorded were 
generation time, (rm) and (λ), threshold of development (t0), and the average 
thermal units in degree-days (DD’s). The research of heat requirements of the pest 
is very important to calculate the thermal heat units that is necessary for this 
invasive pest's growth and development, hence the annual field generations can be 
predicted in addition to draw up a planning IPM strategy for this harmful pest.  
Keywords: Biology, Fall armyworm, Spodoptera frugiperda (Smith), life table 
parameters. 

Introduction  

The fall armyworm, Spodoptera frugiperda (Smith) (Lepidoptera: 
Noctuidae) is a polyphagous insect pest that worldwide targets a wide variety of 
agricultural crops, primarily maize. It causes significant damage to these crops, 
resulting in high damage (Deshmukh et al., 2021; El-Shennawy et al., 2022 and 
Rashed et al., 2022) and it considered as the most serious lepidopteran pest (Bueno 
et al., 2010). 2019 saw Egypt record the pest for the first time in Egypt (FAO, 
2019), However, it has been presented in the United States for 20 decades (Edosa 
and Dinka, 2021). The pest is marked by a high fecundity (Zhang et al., 2021), it 
is a holometabolous pest, the phases it goes through are (egg, larva, pupa and adult) 
(Sagar et al., 2020) and it causes severe damage when larvae feed on all 
developmental stages of the plant (Badhai et al., 2020), and significantly lowering 
crop yields, particularly those of maize, in much of the world (Deshmukh et al., 
2021; Rashed et al., 2022). studies have been shown that, in addition to, 
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horticultural crops like cabbage, beet, tomato, potato, and onion, this pest also 
severely damages economically significant cultivated grasses like rice, sorghum, 
millets, and sugarcane. Cotton, peanut, soybean, and alfalfa are all negatively 
impacted by this pest (Pogue, 2002 and CABI, 2019). The insect is a voracity, the 
economic losses was 9.4 billion in Africa (Chen et al., 2021a and Eschen et al., 
2021). According to previous references, it was found that, the hosts of this pest 
are constantly increasing for each period (Casmuz et al., 2010; Bohnenblust and 
Tooker, 2012; Montezano et al., 2018 and Huang et al., 2020). In early 2016, the 
pest appeared in both west and central Africa (Goergen et al., 2016), and later in 
most regions of sub- Saharan Africa (Day et al., 2017). It introduced to Egypt from 
Sudan, and it was initially noted there in Kom-Ombo city, Aswan Governorate, in 
2019, on corn plants, the pest was most recently recorded in the Assiut Governorate 
in 2021 (Dahi et al., 2020; Rashed et al., 2022). FAW has not the ability to 
diapause and has a strong and long adult dispersal ability (Deshmukh et al., 2021), 
the pest has multiple generations annually (Du Plessis et al., 2020), and it has a 
high reproductive potential (Zhang et al., 2021), all of above makes the insect 
economically important (Chen et al., 2021a).      
Materials and Methods  
Rearing technique 

The current study was carried out at Assiut University's Faculty of 
Agriculture, Department of Plant Protection, to know the effect of four constant 
temperatures, (21±1°C, 24±1°C, 29±1°C and 34±1°C) and (65±5% relative 
humidity), on the developmental rate of S. frugiperda immature stages, and the 
adult reproductive potential were conducted. Initially, larvae of S. frugiperda were 
collected from maize fields in Aswan governorate. The pest was identified through 
observation of the symptoms of infected corn plants as well as the physical traits 
of the pest stages, which included: holes on leaves and stems with larval feces, also 
there is a white Y-shape on the head and four black markings that resemble 
crescents on all but the eighth abdominal segment, the eighth segment, where they 
are square shaped.  The insect was reared on its favorite food (Maize) (Fig. 1) 
which was planted in the farm of the Plant Protection Department, Assiut 
University in May 2021season and always, with continued cultivation of some 
ponds to obtain fresh maize leaves continuously for three generations of the pest 
before starting the experiment and continue the biological experiments on (28±1°C 
and 65±5% RH.) (Fig. 2)  
Experimental Design 

The temperature and relative humidity were regulated during the course of 
this experiment. four incubators adjusted at temperatures of 34, 29,24 and 21±1°C 
and 65±5R.H.  From the egg to the adult, every stage was maintained at the same 
temperature in order to ascertain its biological characteristics.  

After hatching the egg masses (Fig. 3), The larvae were moved into glass 
containers, where they were reared (3 kg) wide jar and covered with (muslin) and 
given new leaves of maize. Food was changed every two days in small plastic pots 
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of 7cm in height and 5cm in diameter (Fig. 4), larvae were raised independently 
from the third instar and covered with fine muslin (Dahi et al., 2020).  

   

Fig. 1. FAW larvae were reared 
on maize 

Fig. 2. Block of land was 
constantly planted with maize for 

rearing the pest during the 
summer season of 2021 

Fig. 3. egg mass of S. 
frugiperda. 

  
Fig. 4.  Cups where, from the Third instar larvae 

were reared until pupae. 
Fig. 5. Mating in males and females of the pest. 

Egg stage 
One hundred fresh eggs (<8hours old) were placed in each temperature 

regime. Hatched eggs were counted every 8 hours until no more eggs hatched, and 
hatchability (%) as well as the incubation period in days were computed. 
Larval, pre-pupal and pupal stage 

The development of the three stages was completed after hatching eggs. The 
numbers of dead individuals at each stage were recorded from larvae reach to the 
adults. The percentages of the pest emergence and the duration of the development 
of these different stages were calculated. 
Adult stage 

Seventeen pair separated into one female and one male as replicates (Fig. 5). 
On the day of their emergence, the freshly emerging moths were moved to a glass 
mating (2kilogram wide Jar) and kept under circumstances of each temperature 
(34, 29, 24 and 21°C). Daily morning observations were made in order to record 
the daily number of deposited eggs to calculate the adult longevity and fecundity. 
Calculations were made to determine how long each stage (incubation, larval, 
pupal, and pre-oviposition) lasted.   
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Statistical analysis 
Standard deviations were used to analyze the data from the current research. 

Additionally, the generation period (egg to the end of the pre-oviposition phase) 
was computed. In order to determine the theoretical developmental thresholds (t0) 
and the accumulated thermal units (K), differences in each measured parameter 
under various constant temperatures were examined using one-way analysis of 
variance (ANOVA) (P =0.05) in accordance with Duncan's multiple range test of 
means (Duncan, 1955). 
Calculations 
y = a + b x  
(t0) = -a / b 
K (Tu) = T (t— t0), where: 
K = thermal constant (day-degrees). 
T = developmental period (in days). 
t = exposure temperature (°C). 
t0 = temperature threshold (°C). 
Certain life table parameters of the pest  

The obtained data of development and survival of the immature stages in 
addition adult longevity and fecundity were used to calculate the following life 
table parameters according to Birch (1948): 

*Net reproductive rate (R0) = ∑lxmx 
(The ratio of the number of individuals in a population at the start of one 

generation to the number at the beginning of the previous generation measured in 
units of ♀/♀/generation). 

*Generation time =∑lx.mx.x / ∑lxmx 
(Mean time from birth of parent to birth of offspring measured in days). 

Intrinsic rate of increase (rm)= LnR0
T

as calculated using the formula: 

rm = Difference in birth-rate and death-rate in a population with a stable 
age distribution. 
* Finite rate of increase (λ) = erm (The number of times in which the population 
will multiply itself per unit time, measured in units of female/female/day). 
Sex ratio has been calculated at 29±1°C. 
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 Results and Discussion 

1. Effect of temperature on the immature stages 
Egg stage 

Data in Table (1) indicate that the incubation period of the pest lasted 
1.3±0.016, 2.1±0.014, 3.66±0.013 and 4.4±0.014 days at the constant temperatures 
tested 34±1, 29±1, 24±1 and 21±1°C, respectively. The result clearly shows that 
the incubation periods decrease with the increase of temperatures. Apparently, 
there is a significant difference in the incubation period at the four constant 
temperatures. The longest incubation period was recorded at 21°C but the shortest 
one was obtained at 34°C. Data presented in Table (2) indicate that the highest 
percentage of hatchability was recorded at 24±1°C (88%), whereas the lowest one 
was recorded 67% at 34°C. It is clear from the obtained data, that temperature of 
24±1°C proved to be the most suitable condition for completion of the 
embryogenesis. It could be concluded that rising the temperature from 21°C to 
24°C reduced the incubation period by about 0.74 day from one to another, almost 
the same happened when the temperature raised from 29°C to 34°C. the results of 
survivals show that the decrease in temperature is more suitable the pest than the 
increase in temperature. 

Data presented in Table (1) were used to calculate regression equations, 
which were used in estimation threshold of temperature. The equations (Ŷ = a+bx) 
for the relationship between the rate of development (Ŷ) and the constant 
temperature (X) are shown in Table (3) 
Table 1. Incubation period of eggs and duration of S. frugiperda immature stages at 

four constant temperatures 

Temp. 
(ºC) 

Duration (in days) ±SD Egg 
to 

Adult 

Egg to ovi-
position 
period 

(generation) 
Egg Larva Pre-

pupa Pupa 
Pre-

oviposition 
period 

34±1 1.3±0.018A 10.6±0.8A 0.6±0.2A 4.8±0.5A 3.08±0.6A 17.3 20.38 
29±1 2.1±0.06B 12.3±1.1B 0.9±0.3B 5.6±0.6B 4.3±0.6B 20.9 25.2 
24±1 3.66±0.095C 19.95±2.4C 1.4±0.3C 12.8±0.6C 5.7±0.4C 37.81 43.51 
21±1 4.4±0.22D 22.8±1.5D 1.7±0.3D 15.9±0.7D 6.1±0.4C 40.4 46.5 

Means in each column followed by the same letter are not significantly different at 0.01 level of probability 

Table 2. Percentage of survival of the immature stages and emergence of S. 
frugiperda reared at four constant temperatures 

Temp. 
(°C) 

No. of 
observation 

(Egg) 

% Survival 

Egg Larva Pre-pupa Pupa Egg to Adult 
Emergence 

34±1 100 67 53.7 88.9 90.6 29 
29±1 100 79 100 96.2 96.05 73 
24±1 100 88 95.65 96.6 95.3 81 
21±1 100 71 86.59 94.37 94.03 63 

It seems that these equations fit the observed values rather well, as indicated 
by high values of the co-efficient of determination (R2). Extrapolation of 
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regression line to temperature axis resulted a threshold temperature of 16.2 °C 
(table 3). The average calculated thermal units, using this threshold as a base 
temperature were about 24.91±1.1 day-degree (Table 4). 
Larval stage 

The results in Table (1) show that the average duration of S. frugiperda larvae 
were 10.6±0. 3, 12.3±0.19, 19.95±0.18 and 22.8±0.20 days at temperatures of 34, 
29, 24 and 21°C, respectively. The statistical analysis of data showed significant 
differences between values of mean durations at the tested temperatures. It seems 
that temperature of 34°C proved to be the most favorable condition for the 
development of larval stage but not suitable for offspring as will mention after that.  

Survival percentages was 53.7, 100, 95.65 and 86.59 at 34, 29, 24 and 21°C, 
the highest percentage of larval survival (100 %) was recorded at 29°C. (Table 2). 

Comparison between treatments showed unconditional increase and decrease 
in the survival rates of the larval with the increase in temperature up to 34°C but 
the perfect condition temperature was 29°C. 

Data in Table (3) show the relationship between the insect rates of 
development and temperatures. The theoretical temperature threshold for larval 
development was 11.6°C. The total quantity of thermal energy required for the 
larval stage to complete their development was 237.44, 214.02, 247.38 and 214.32 
day-degrees at 34, 29, 24 and 21°C, respectively, with an average of 228.29± 0.5 
day-degrees (Table 4). 

Since 79% of the eggs hatched at 29°C, while the survival of larval stage 
reached 100%; it could be concluded that temperature close to optimum exhibited 
more suitable to larval stages than the egg stage. However, it is clear that 
temperature less 30°C represented the favorable range for the development of the 
pest. High temperature 34°C seemed to be outside of the favorable range of the 
pest. 
Table 3. Regression equations, (R2) and developmental threshold (t0) of S. 

frugiperda reared under four constant temperatures 
Stage Regression equation R2 t0 

Eggs Y= -66.6+4.1x 0.9482 16.2 
Larvae Y= -4.651+0.4204x 0.9676 11.6 
Pre-pupae Y= -124.5+8.3888x 0.9752 14.8 
Pupae Y= -19.916+1.2265x 0.9413 16.2 
Egg to Adult Y= -3.624+0.2796x 0.9496 12.96 
Egg to ovi-position period 
(Generation) Y= -2.7573+0.2259x 0.9597 12.2 

Equation of regression ŷ = a+bx where ŷ is the reciprocal of the number of days, and x is the temperature 
(˚C), R2 = is the determination Coefficient, t0 = the developmental threshold  
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Table 4. The thermal unit (Tu) and developmental thresholds (t0) required for the 
growth of the various stages of S. frugiperda reared at four constant 
temperatures 

pre-pupal and pupal stage 
The outcomes listed in Table (1) show the mean length of pre-pupae of S. 

frugiperda 0.6±0.05, 0.9±0.03, 1.4±0.03 and 1.7±0.04 days at temperatures of 34, 
29, 24 and 21°C, respectively. The data's statistical analysis revealed notable 
variations in the mean duration values at the various temperatures. The average 
length of the pupae of S. frugiperda is displayed in Table (1). Mean durations at 
34, 29, 24, and 21°C were 4.8±0.1, 5.6±0.08, 12.8±0.07, and 15.9±0.08 days, 
respectively. The data's statistical analysis revealed noteworthy variations in the 
mean duration values across the four treatments as well. Survival percentages of 
pre-pupae were 88.9, 96.2, 96.6 and 94.37 at 34, 29, 24 and 21°C, respectively, the 
highest percentage of pre-pupal survival (100 %) was recorded at 24°C, but 
survival percentages of pupae ranged from 90.6 to 96.05 at 34°C and 29°C the 
most suitable temperature for pupae was 29°C and the less survival percentage was 
at 34°C (Table 2). The perfect condition temperature was 29°C.  The results 
showed that the temperature degree of 29°C was the most perfect condition for 
both of pre-pupae and pupae, since 88% of the eggs hatched at 24°C and the most 
suitable degree for hatchability. 

 Data in Table (3) show the relationship between the insect rates of 
development and temperatures. The theoretical temperature threshold for pre-
pupal development was 14.8°C, and 16.2 for pupae. The total quantity of thermal 
energy required for the pre-pupal stages to complete their development were 11.52, 
12.78, 12.88 and 10.54day-degrees at 34, 29, 24 and 21°C, respectively, with an 
average of 11.93±1.9 day-degrees, while the total quantity of thermal energy 
required for the pupal stages to complete their development were 85.44, 71.68, 
99.84 and 76.32 day-degrees at 34, 29, 24 and 21°C, respectively, with an average 
of 83.32±0.6 day-degrees (Table 4). 
From egg to adult emergence 

As shown in Table (1) the total developmental period from egg to adult 
emergence was found to be significantly affected by the variation in temperatures. 
The longest time required for the pest to complete its life cycle was 40.4 days at 

Stages 
Temp. 

Threshold 
(t0) (°C) 

 
Thermal units (TU) (day-degrees) 

 
34±1°C 29±1°C 24±1°C 21±1°C Total Mean± SE 

Egg 16.2 23.14 26.88 28.5 21.12 99.64 24.91±1.1 
Larval stage 11.6 237.44 214.02 247.38 214.32 913.16 228.29±0.5 
Pre-pupal stage 14.8 11.52 12.78 12.88 10.54 47.72 11.93±1.9 
Pupal stage 16.2 85.44 71.68 99.84 76.32 333.28 83.32±0.6 
Egg to Adult 12.96 364 335.236 417.4 324.8 1441.4 360.4±0.3 
Egg to ovi-
position period 12.2 444.3 423.4 513.4 409.2 1790.3 447.6±0.3 
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21°C and decreased as temperature increased to reach 17.3 days at 34°C, and 20.9, 
37.81 days at 29 and 24 °C, respectively. 

Data in Table (2) and Figure (2) showed the survival percentage of the pest 
during the whole life cycle under different constant temperatures. According to the 
survival percentage, 24°C constant temperature showed the most suitable for the 
pest to produce more individuals during life cycle (81 % survival). Whereas the 
survival percentages were 29, 73 and 63 at 34, 29 and 21°C.  

Development-temperature relationship expressed as rate of development is 
shown in Table (3). The calculated developmental threshold (t0) was about 12.2°C. 
By using this value as a base temperature, an average of about 447.6±0.3 day-
degrees are needed for the pest to complete one generation.  
2. Effect of temperature on the adult stage 

Survival of adult females at tested temperature was divided into pre-
oviposition, oviposition and post-oviposition periods as shown in Table (5). 
Pre-oviposition period 

The results indicated that there was a gradual decrease in the pre-oviposition 
period (the period between the adult molt and the onset of reproduction) with the 
increase in temperature. The mean pre-oviposition period significantly affected by 
prevailing temperatures. The pre-oviposition period was 3.1±0.63, 4.3±0.58, 5.7 ± 
0.41 and 6.1±0.39 days at 34, 29, 24 and 21°C, respectively. The longest pre-
oviposition period was recorded at 21°C (Table 5). 
Oviposition period  

Oviposition period found to be varied according to the prevailing 
temperature. These periods in Table (5) were 2.7 ± 0.686, 3.6 ± 0.87, 5.1±0.75 and 
6.4±1.1 days at 34, 29, 24 and 21°C, respectively. It is obvious that, within the 
optimum range, oviposition period decreased with an increase in temperature. 
Statistical analysis proved a significant difference between the oviposition period 
at the four tested temperature degrees. 
Table 5. Oviposition period, longevity and fecundity of S. frugiperda reared at four 

constant temperatures 
Temp. 
(°C) 

Pre- 
Oviposition Oviposition Post-

oviposition 
Longevity 

(days) 
Average of 
eggs/female 

34±1 3.1±0.63 A 2.7±0.686 A 0.8±0.42 A 6.6±0.5 A 179±71.3 A 
29±1 4.3±0.58 B 3.6±0.87 B 1.0±0.54 A 8.9±0.9 B 1353±170.3 B 

24 ± 1 5.7±0.41 C 5.1±0.75 C 1.7±1.1 B 13.00±1.2C 1232±133.4 C 
21 ± 1 6.1±0.39 C 6.4±1.1 D 2.6±1.0 C 13.6±1.7 C 798 ±164 D 

Means at each column followed by the same letter are not significantly different at 0.01 level of 
probability. 
Post-oviposition period  

The mean durations of the post-oviposition periods were very short 
(0.8±0.42, 1.00±0.54, 1.7±1.1 and 2.6±1.00 days at 34°, 29°, 24° and 21°C, 
respectively). This period increased with the decreased in temperature. Significant 
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difference was recorded between post-oviposition period at 24 and 21°C, whereas 
insignificant difference was found between 29°C and 34°C (Table 5).  
Longevity 

Data presented in Table (5) also showed the average length of the adult life 
at the experimental temperatures. It is clear that the longevity decreased with an 
increase in temperature. The longest adult longevity was recorded at 21°C 
(13.6±1.7days), whereas the shortest one was 6.6±0.5 days at 34°C. Significant 
difference was recorded between the longevity of S. frugiperda adult reared at 
34°C (6.6±0.5days) and at 29°C (8.9±0.9 days), whereas insignificant difference 
was found between longevity period at 24°C (13.00±1.2days) and 21°C 
(13.6±1.7). 
Fecundity 

Results in Table (5) showed the fecundity of the studied insect pest under 
different constant temperatures. The average numbers of eggs laid per female moth 
were 179±71.3, 1353±170, 1232±133.4 and 798±164 at 34, 29, 24 and 21°C, 
respectively. It seems that temperature 34°C was not fit with eggs laid per female. 
Examination of the tabulated data in the (Table 5) revealed that the fecundity of S. 
frugiperda decreased in the optimum temperature zone. The maximum number of 
eggs laid per female was observed at 29°C it was about 1323 eggs/female and low 
number was at 34°C it was about 179 eggs/female. 
Certain life table parameters 

Results of the age specific survival rate (lx) and the age-specific fecundity 
rate (mx) are illustrated in Fig. (1). The survival patterns decreased gradually by 
decreasing in tested pest numbers, at 29°C, and declined below 50% after four 
days, then vanished two days after. At 24°C the survival rate did not differ from 
29 ° C and also, declined to 50 % after five days also, then numbers became zero 
after one day also. At 21°C the survivorship rate took the same results in the degree 
of 24°C. 

On the other hand, mean daily fecundity patterns (mx) observed per female 
were consistently higher for the fall armyworm reared at 29°C followed by those 
reared at 24°C and 21°C. The greatest number of progeny for the females reared 
at 29°C (167.68 ♀/♀/day) were observed after one day of laying eggs. The highest 
numbers of progeny for the females reared at 24 and 21°C were 149.57 and 66.11 
♀/♀/day were observed after 4 and 6 days from emergence.  

The calculated life table parameters which have been taken into consideration 
in the present study were: generation time (T), net reproductive rate (R0), intrinsic-
(rm) and finite rates of increase (Table 6). 

The duration of one generation of S. frugiperda about 49.70, 46.80, 25.30 
and days at 21, 24 and 29°C, respectively. it is clear that the generation time at 21, 
24 and 29°C was rather different. It seems that the time required for the studied 
insect pest to complete one generation at 34°C was about half that at 21°C. 
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From data in (Table 5) also conclude that the population of the pest had the 
capacity to double every at maximum half of duration of gen. time, and so it 
becomes the shortest time for the population to double was recorded at 34°C. 

Net reproductive rate (R0) at various constant temperatures (Tables 5) 
indicated that the pest increased about 266.2, 529.67 and 519.24 female within a 
single generation at 21, 24 and 29°C, respectively. It is observed that the 
population of the fall armyworm reared at 21°C could increase about half numbers 
of females in the course of one generation as compared with that reared at 24 and 
29°C. In the case of 34°C, the eggs laid from female that that had emerged from 
tested eggs at 34°C did not hatched. 

The values of rm of fall armyworm at 21, 24 and 29°C were 0.1124, 0.1340 
and 0.2471 respectively. If rm used a measure of the suitability of the environment, 
then the maximum rm revealed the most appropriate reproductive potential under 
these conditions. 

Examination of the data indicated that a constant temperature of 29°C seemed 
to be the most suitable temperature among those tested, as it had the maximum rm 
value (0.2471). 

On the other hand, when the values of rm were converted to the finite rate of 
increase (λ), which is the number of times the population will multiply itself per 
unit time (measured in units of female/female/days) it is clear that the population 
of S. frugiperda had a capacity to multiply about 1.1190, 1.1434 and 1.2803 female 
per female per day at 21, 24 and 29°C, respectively. When the values of the finite 
capacity for increase (λ) taken into consideration, the population of 100 females of 
fall armyworm could increase in a period of one generation to become 276, 519 
and 530females at 21°C, 24°C and 29°C, respectively. 

The intrinsic rate of increase (rm) is the most important population parameter 
for the study of population dynamics because it included age, sex ratio, 
survivorship, and fecundity (Birch, 1948; Carey, 1993). 



 \د
 

Haridy et al., 2024 

Assiut J. Agric. Sci. 55(3) 2024 (138-153)                  148 

 

Fig. 6. age specific survival rate (Lx) and age specific fecundity rate (MX) of S. frugiperda 
reared on Three constant temperatures  
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Table 6. Certain life table parameters of S. frugiperda reared at four Constant 
temperature  

Temp. (°C) 
Gen. Time 

 
(in days) 

Net Rep. Rate 
R0 

Rate of increase 
Intrinsic 

(rm) 
Finite 

(λ) 
29±1 25.30 519.24 0.2471 1.2803 
24±1 46.80 529.67 0.1340 1.1434 
21±1 49.70 266.20 0.1124 1.1190 

Discussion  
In general, temperature had an impact on the insect's life table characteristics. 

pre-oviposition, generation time, egg, larvae, prepupae, and pupae were all 
connected with rising temperature. 29-63 days needed for the entire life cycle from 
egg to adult emergence, which was comparable to the results of Ramzan et al. 
2021. The most ideal temperature for the pest in the current study to develop 
quickly was 34°C in this particular point only. However, on other parameters this 
degree was detrimental to the insect's ability to complete its life cycle, as eggs laid 
by female insects reared at 34°c never hatched. Our findings support those by 
(Dahi et al., 2020) who stated that the optimal range for S. frugiperda was between 
25 and 30°C. Temperatures were found to have a correlation with the survival of 
eggs, larvae, prepupae, and pupae. Of the temperatures studied, 24°C was found 
to be the most favorable for survival, with the greatest reported survival ratio 
(81%) from egg to adult. Furthermore, our hatchability and survival data align with 
those of (Ashok et al. 2020) who noted that a high rate of death was observed in 
the immature stages. The egg and pupal stages displayed the highest development 
threshold (t0) and thermal units measured in the current study. The larval stage, 
however, displayed the maximum thermal units. These findings concurred with 
those of (Dahi et al. 2020) for this pest, showing that temperature has a significant 
impact on S. frugiperda's pre-, oviposition, longevity, and fertility.  Temperature 
affects markedly the pre-oviposition, oviposition, post-oviposition, longevity and 
fecundity of S. frugiperda. Increasing temperature, decreases these parameters, 
however, the fecundity of insects was high at 29 and 24°c as compared with 34 
and 21°C. When compared to the findings of Montezano et al. (2018), it turns out 
longer periods of female longevity, and the current results revealed a similar 
pattern to those previously reported by Dabhi and Patel (2007). Our findings were 
ascertained, Patel and Koshyia (1998). Regarding the H. armigera pest, the data 
are in good agreement with those of Dabhi and Patel (2007). At 26°C, the mean 
time required to complete the generation (T) was 43.19 days, and the innate 
capacity (rm) and finite rate (λ) for increase in numbers were 0.1364 and 1.146 
females per female per day, respectively. Overall, numerous writers have 
examined the biology of the fall armyworm, including Jaworski et al. (2013),  
Hannalene et al. (2020), Dahi et al. (2020), and Ashok et al. (2020). The host 
plants, temperature tests, method, and pest strain may all have contributed to the 
difference in results. The parameters of the life table are crucial for planning an 
IPM strategy and for predicting when a pest will appear.  
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Conclusion 
The purpose of this is to investigate the link between temperature and 

development speed using thermal summation, which provides a mathematical 
expression for this relationship. An insect's success in a particular habitat and its 
rate of development are both influenced by temperature, which is a significant 
environmental component. In terms of application, studying this parameter is 
especially helpful for economically significant insects since it provides a helpful 
framework for developing accurate forecasts and prediction systems for insect 
populations. The conclusion drawn by pink bollworm and other lepidopterous 
cotton pests is that temperature limits the growth of these populations, Fye and 
Poole (1971).  Limiting the fall armyworm's developmental requirements is a trial 
aimed at examining the biological effects of consistent temperatures on the various 
stages of S. frugiperda's developmental process. This research helps to establish a 
more comprehensive management program that will lessen the significant harm 
this insect pest causes. 
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ة    النواحيبعض   ــد  البیولوجیـ دودة الحشـــ ةلـ في    Spodoptera frugiperda  (Smith)  الخریفیـ
 مصر ،محافظة أسیوط

 وفاء احمد محمد ھریدي، أحمد ابراھیم فرغل، سامي حسین محمد، سید علي محمد العراقي 

 .مصر سیوط،أ جامعة الزراعة، كلیة ،امراض النبات قسم

 الملخص 
الاحتیاجات الحراریة للآفة مھم جداً لحسـاب الوحدات الحراریة اللازمة لنمو ھذه   دراسـةإن  

الآفـة الغـازیـة وتطورھـا، وبـالتـالي یمكن التنبؤ بـالأجیـال الحقلیـة الســـــنویـة بـالإضـــــافـة إلى رســـــم 
ــارة ــتراتیجیة تخطیطیة للإدارة المتكاملة للآفات لھذه الآفة الضـ ــة الحالیة . لذلك اسـ ركزت الدراسـ

عند أربع درجات حرارة   Spodoptera frugiperdaمعدل نمو دودة الحشــد الخریفیة  :  على تحدید 
كـل  لتطوراللازمـة  )  DD's( الوحـدات الحراریـة، وعـدد  )درجـة مئویـة  1±  34و  29،  24،  21(ثـابتـة  

ة ة،  .  مرحلـ ةمن البیض إلى  والوقـت  التنمیـ املـ ة  الحشـــــرة الكـ اییر البیولوجیـ ــاب بعض المعـ ، لحســـ
ــتخدمة في التنبؤ بالآفات  ــة، فإن تطور جیل واحد یتطلب حوالي .  المســ  26.44و 21ووفقا للدراســ

ــط  .  درجة مئویة  34و  29و  24و  21یوما عند   47و لتكون  للبیض    الحضــانة  فترات تم تحدید متوس
د    1.3و  2.1،  3.66،  4.4 ة، على التوالي  34،  29،  24،  21یوم عنـ ة مئویـ ة .  درجـ اع درجـ مع ارتفـ

 البیض   وضـــع  في  وتبدأ  المبایض   لتنضـــج  البلوغ  لمرحلة اللازم  الوقت الحرارة، انخفض متوســـط  
تم تســـــجیـل وقـت التولیـد، ).  درجـة مئویـة  34أیـام عنـد   3.1درجـة مئویـة إلى   21أیـام عنـد    6.1من  (
)rm( و)λ( ، وعتبة التطویر)0t( ، الأیام -بالدرجات  الحراریة الوحدات ومتوسط)DD's .( 
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