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Effect of Constant Temperatures on the Life Table of Plutella xylostella (Yponomeutidae; Lepidoptera) (Linnaeus)
Abstract
The study was conducted to determine the effect of different temperatures (24, 28, and 32°C) on the life table of Plutella xylostella (Yponomeutidae; Lepidoptera) (Linn.) under the laboratory conditions (65 ± 5% relative humidity and 14 L: 10 D photoperiod). The findings revealed that the age-specific, stage-specific, and female fertility life table was significantly influenced by temperatures. The highest temperature (32°C) decreased the life cycle duration and life expectancy of P. xylostella, while the lowest (24°C) increased both. The survival time of immature stages decreased linearly with increasing temperature between 24°C and 32°C. The maximum survival rate and lowest mortality were found at 28°C, followed by 24°C and 32°C, respectively. The mortality was recorded highest in the egg and pupal stages at 32°C and 24°C. While within the larval stage, the maximum mortality was recorded at 1st instar (14) at 24°C and 32°C and 3rd instar (12) at 28°C. However, the maximum generation mortality was found at 32°C (0.66), followed by 24°C (0.57) and 28°C (0.48), respectively. The potential fecundity (Pf) and net reproductive rate (Ro) were highest at 28°C (316.18 and 70.54 females/female/generation) and lowest at 32°C (253.03 and 40.34 females/female/generation), while a moderate value was observed at 24°C (294.06 and 58.84 females/female/generation). Both mean and corrected generation time (Tc and τ) were shortest for 32°C (20.14 and 19.43 days) and longest for 24°C (29.93 and 28.77 days). The population of P. xylostella was double with a minimum time duration at 32°C (3.77 days) and a maximum at 24°C (5.09 days). The maximum monthly rate increase was found at 32°C and the minimum at 24°C, while the medium was at 28°C. Based on experimental findings, we conclude that the 28°C temperature was favourable for the growth and development of P. xylostella.	Comment by OM: Always add space before °C (e.g., 32 °C, not 32°C).
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Introduction
The diamondback moth, Plutella xylostella (L.) (Lepidoptera: Plutellidae), is a prominent global vegetable pest (Saeed et al., 2019). It was first reported in South Africa in the early 1900s by Gunn (1917), who also studied its biology. In 1914, the diamondback moth was initially noted on cruciferous vegetables in India and is now found throughout the country on crucifers (Ahmad and Ansari, 2013). It is a significant pest of brassicaceous crops, particularly Brassica oleracea crops, including cauliflower, Brussels sprouts, cabbage, broccoli, and turnips, all over the world (Gautam et al., 2018). DBM larvae mine the crops during the early stage of crop development, while later stages feed on the leaves. Irregular patches occur on the leaves as a result of larval feeding, and a single larva consumes 62 to 78% of the leaves (Gangurde and Wankhede, 2009). When populations are large, this insect can result in production losses of up to 90%, and its worldwide control expenses may reach up to $4–5 billion USD (Saeed et al., 2019). DBM causes crop losses in India that total 16 million USD per year (Gautam et al., 2018). In tropical countries, for the successful control of the diamondback moth, 50 to 60 insecticide applications are used every year. Under such high selection pressure, the P. xylostella develop resistance against all the insecticides under field conditions (Sarfaraz et al., 2011). is attributed to its high reproductive capacity, rapid life cycle, broad host range, resistance to insecticides, and adaptability to a wide range of temperatures (Saeed et al., 2019; Furlong et al., 2013; Gu et al., 2010). The development period is affected by weather parameters, with the rate of development being quicker in warm conditions and slower in cold ones, with generations overlapping at warm temperatures (Rasool et al., 2022).	Comment by OM: Not Required the too much historical details you can remove this.
You can keep one solid paragraph summarizing temperature's role in insect development but avoid listing too many secondary citations or repeating concepts (e.g., poikilothermic, optimal range, instar duration—all in separate sentences).
 Use Plutella xylostella (italicized) the first time, then use P. xylostella consistently after.
 Mention “DBM” only if you plan to use the abbreviation consistently in the rest of the paper.

Suggested Outline of Improved Introduction
Background of pest status and global importance
Keep brief details on crop damage, economic loss, and host plants.
Problem context
Focus on pesticide resistance and the need for alternative strategies.
Biology and temperature effects
Summarize temperature's known effects on insect development concisely.
Knowledge gap
Point out lack of local or detailed life table data under different constant temperatures.
Objective
Clearly state the goal of evaluating life table traits under 24, 28, and 32 °C.



Insects are poikilothermic species that rely on ambient temperatures for survival, growth, and reproduction (Bale et al., 2002; Menéndez, 2007; Sönmez, 2022). Most insect species can survive at temperatures of about 20°C (Gillooly et al., 2002). This range promotes the most efficient development, reproduction, and survival of insects (Begon et al., 2006). As temperatures approach or surpass the optimal range, insect metabolic activity rises, affecting key biological characteristics such as development speed, number of seasonal generations, feeding patterns, survival and mortality rates, reproductive output, population density, and geographic distribution (Bale et al., 2002; Harrington et al., 2007; Hassal et al., 2007). Temperature also affects the sex ratio (Zheng et al., 2008), adult lifespan, survival, fecundity, and fertility (Infante, 2000), duration of each larval instar, and the number of instars larvae go through before reaching maturity (Aguilon and Velasco, 2015).
A comprehensive understanding of the biology and population dynamics of P. xylostella can be a valuable asset for its management, enabling more accurate prediction and monitoring of its population under prevailing temperature conditions and supporting timely and effective control measures. Research has been carried out to predict the life table parameters of P. xylostella at consistent temperatures. The life table summarizes an insect population's survival and reproductive rates over time, providing critical demographic parameters such as mortality rates, survivorship, and fecundity. Life table parameters are crucial for determining an organism's population growth potential under specific conditions. These parameters indicate the population growth rate in response to different environmental conditions. They serve as useful bioclimatic indicators for assessing the likelihood of pest populations establishing in new environments (Southwood & Henderson, 2000). Key life table parameters such as net reproductive rate, generation time, and intrinsic rate of increase reflect the biotic potential of future generations (Sauvion et al., 2005). While temperature influences life table traits, other factors such as humidity, host species, and geographical location also play significant roles in shaping these parameters (Li, 2002; McClay & Hughes, 2007; Zhou et al., 2010). The period of development from egg to first reproduction is one of the most significant life-history criteria impacting numerical changes in insect populations, and development rates are mostly governed by temperature under natural conditions (Liu et al., 2002). Therefore, this study aimed to assess how different temperature ranges influence the development and survival of P. xylostella.
Materials and methods	Comment by OM: To make this Materials and Methods section more effective, you should add clear experimental design details (e.g., number of replicates, control conditions, statistical assumptions), standardize units and terminology, and remove repetitive descriptions (like glass jar dimensions and rearing conditions repeated multiple times).
P. xylostella larvae were collected from the infested cabbage field at Department of Plant Protection, Faculty of Agricultural Sciences, Aligarh Muslim University, Aligarh, India. They were placed in rearing glass jars (15×21 cm), provided fresh cabbage leaves for feeding and kept at three different temperatures: 24 ºC, 28 ºC, and 32ºC with constant relative humidity of 65 ± 5% RH, and photoperiod of 14:10 (L:D) in the department laboratory. The full-grown larvae were relocated from rearing glass jars to another glass jars walled by blotting paper for pupation. Emerged adults were placed in rearing glass jars (15×21 cm) with a 10% honey solution-soaked cotton swab for feeding and glued zig-zag paper strips on the jar wall for resting and egg-laying. Rearing glass jars were covered by muslin cloths with the help of a rubber band. 
           For the life table studied, three hundred eggs were obtained from stock of each temperature and placed in a three-plastic container (400 ml) each contained 100 eggs for the replications. Hatched and unhatched eggs were counted, and first instar larvae were put into glass jars (1 liter) with fresh cabbage leaves, each containing 50 larvae. Fresh leaves were provided every day until pupation. Dead larvae were recorded and removed from glass jars every 24 hours, while abnormal pupae were counted and eliminated. Normal pupae were collected and stored in another glass jars until they emerged. One male and female were placed in a separate glass jar to examine fecundity and replicated three times. Eggs laid by a female are counted every day till death. An average number of eggs and total eggs laid by females per day were then estimated. As a result, the life table was constructed using the (Deevey, 1947) and (Southwood, 1978) methods.
	X =age in days, lx = number of surviving at the beginning noted in the ‘x’ column, dx = number of dying within age interval stated in the ‘x’ column, ex = expectation of life or mean life remaining for individuals of age x, ex =Tx/lx, Lx = number of individuals alive between age x and x + I, Lx =1x+1 (x+1)/2, Tx = total number of individuals of x age units beyond the age x, Tx =lx + (lx + 1) + (lx + 2) ....................+ lw., where, lw = last age interval., mx = average number of eggs laid/female in each age interval assuming 50:50 sex ratio and computed as mx = Nx / 2 where, Nx was total natality/female offspring in each age.
	             Population parameters were also calculated: net reproductive rate (Ro) = lx.mx, mean length of generation (Tc) = ∑x.lx / lx.mx, intrinsic rate of increase (rm) = loge Ro/Tc, for an accurate estimate of rm (Birch, 1948) introduced some approximate to the method to minimize the experimental error in the formula suggested by (Lotka, 1925) as: ∑erm lx.mx.dx = 1, e.rm lx mx = 1 (Birch, 1948), potential fecundity (pf) = ∑ mx, doubling time (DT) = loge2 / rm.
              Stage-specific life table parameters were also determined by using the formulae: apparent mortality (100 qx) = [dx / lx] x 100, survival fraction (Sx) = [lx of subsequent stage] / [lx of particular stage], mortality survivor ratio (MSR) = [mortality in particular stage] / [lx of subsequent stage], indispensable mortality (IM): = [number of adults emerged] x [MSR of particular stage], k-values = kE + kL1 + kL2 + kL3 + kL4+ kL5 + kL6 + kPP + kP, Where, kE, kL1, kL2, kL3, kL4, kL5, kL6, kPP and kP are the k-values at egg, first, second, third, fourth, fifth and six instar, pre-pupal and pupal stages. Eggs obtained in the fecundity table were kept for hatching. Hatched and unhatched eggs were recorded to begin the second generation's life table, and the method was the same.
The data were analyzed through one-way ANOVA, and multiple comparisons were also made using the Tukey’s HSD and fisher’s LSD test by R software (R-4.4.1).
Results	Comment by OM: To improve this results section for publication, focus on simplifying the language, removing repetition, and clearly linking findings to biological significance. Use standardized terms, concise statistical reporting, and structured subheadings to enhance readability and scientific clarity.
Age-specific life table of P. xylostella
Age-specific life tables of Plutella xylostella were studied, and they were constructed at different temperature ranges (24ºC, 28ºC, and 32ºC). P. xylostella demonstrated the longest survival period of 38 days at 24ºC temperature, followed by 31 days at 28ºC and 22 days at 32ºC temperature. All temperature ranges showed minor significant differences in age-specific life expectancy during the early stages of development. Likewise, the 24ºC temperature had documented the longest life expectancy (16.54 days), while the 32ºC temperature had the lowest (9.99 days). A medium life expectancy was observed at 28ºC with 14.94 days. The age-specific life expectancy at all temperature ranges was high at the beginning of age and then decreased with advancing age. However, a 24ºC temperature showed a marginal gain on the 4th, 7th, and 9th days, while a 32ºC temperature showed a minor rise on the 3rd and 5th days of pivotal age. However, at 28°C, it grew irregularly on the 3rd and 6th days of pivotal age. After that time, the life expectancy gradually decreased till the end of the generation. The highest adult emergence was recorded at 28ºC with 78.57% and the lowest at 32ºC with 66.67%, while 72.97% was observed at 24ºC. Longevity of females was 11 days at 24ºC, while it decreased to 9 and 6 days at 28ºC and 32ºC, respectively (Fig. 1 & 2).
Stage-specific life table of P. xylostella
The data (Table 1) showed that the apparent mortality was maximum at the pupal stage at the highest temperature of 32°C (33.33%) and minimum at 28°C (21.43%). It is slightly increased when the temperature decreases to 24°C (27.03%). While the lowest apparent mortality was recorded at the pre-pupal stage at 28℃ (2.33%), followed by 24℃ (5.13%) and 32℃ (5.71%). At the egg stage, I instar, and II instar larval stage, it was recorded equal value for both temperatures of 32℃ and 24℃ (25.00%, 18.67%, and 19.67%). However, apparent mortality was 23.00%, 11.69%, and 7.35% at 28℃ in the egg stage, I instar, and II instar larval stage. During III and IV larval stages, the highest apparent mortality was found at 28℃ with rates of 19.05% and 15.69%. While the lowest was observed at 24°C, followed by 32°C (Fig. 3).
Survival fraction was variable in different stages of P. xylostella at constant temperatures (24℃, 28℃, and 32℃). It was maximum in the pre-pupal stage and II larval instar (0.98 and 0.93) at 28°C, but fluctuation occurred in the survival fraction of P. xylostella when the temperature increased up to 32°C. Mortality survival ratio (MSR) was maximum in the pupal stage (0.50) at 32℃, 0.37 at 24℃, and 0.27 at 28℃ compared to other stages of P. xylostella. Indispensable mortality was also highest in the pupal stage at constant temperatures (11 at 32℃, 10 at 24℃, and 9 at 28℃). It was also higher in the egg stage. The k-value was found to be maximum in the pupal stage for 32℃ (0.18) and 24℃ (0.14), while it was highest in the egg stage for 28℃ (0.11). The generation mortality was highest at 32℃ (0.66), followed by 24℃ (0.57), while it was lowest at 28℃ (0.48) (Table 1 and Fig. 3 & 4).
Female fertility table of P. xylostella
The results (Table 2 and Fig. 5) showed that the potential fecundity (Pf) was significant (F: 221.40, df: 2, 6, p<0.01) at constant temperatures. It was highest at 28°C (316 eggs/generation), followed by 294 eggs/generation at 24°C and 253.03 eggs/generation at 32°C. The net reproductive rate was also found to be highest at 28℃ (70.54 eggs/female) and significantly different (F: 178.90, df: 2, 6, p<0.01) from 32℃ (40.34) and 24℃ (58.84). The highest intrinsic rate of increase (rm) was determined at 32℃ (0.183 females/female/day), which was also significantly different (F: 125.0, df: 2, 6, p<0.01) from 28℃ (0.167 females/female/day) and 24℃ (0.136).
The finite rate of increase (λ) was significantly different at constant temperatures (F: 121.10, df: 2, 6, p < 0.01). It was 1.20 females/female/day at 32℃, 1.18 at 28℃, and 1.14 at 24℃. The mean generation time (Tc) and corrected generation time (τ) were also significantly different (F: 299.10 and 299.80, df: 2, 6, p<0.01) at constant temperatures. Both were shortest at 32℃ (20.14 and 19.43 days, respectively) and 28℃ (25.36 and 24.87 days, respectively), while it prolonged to 29.93 and 28.77 days at 24℃, respectively.
The doubling time (DT) of the population may reflect an increase in the time it took for survivors to compensate for the loss of individuals. It differed significantly (F: 124.10, df: 2, 6, p < 0.01). It was fast (3.77 days) at 32℃, 4.13 days at 28℃, and prolonged to 5.09 days at 24℃. The monthly rate of increase in population (MRI) was significantly different at constant temperatures (F: 56.10, df: 2, 6, p<0.01). It was increased to 32℃ (247.65) and gradually decreased from 28℃ (153.63) to 24℃ (59.74).
Discussion	Comment by OM: You should add a clear statement of practical implication, and include a brief note on study limitations and future research needs. Also, remove repetitive and textbook-style explanations, condense overlapping findings, and maintain a tighter focus on interpreting key results.
Insects are ectothermic organisms, meaning that abiotic stimuli have a major impact on their biology, behaviour, and general fitness (Cui et al., 2008; Jaleel et al., 2018). Temperature has been shown to affect the survival and growth of several insect species in numerous studies (Garrad et al., 2016; Golizadeh et al., 2009; Powell and Bentz, 2009). The life table properties of P. xylostella under various temperature settings, however, have not been well studied. According to the current research, P. xylostella had the longest lifespan at the lowest temperature of 24ºC and the shortest at the highest temperature of 32ºC. These results are consistent with earlier research showing that P. xylostella can tolerate a broad range of temperatures, although survival is negatively impacted by temperatures above 30°C (Marchioro and Foerster 2011). Similar findings were also observed by Sabra et al. (2022), who found a reduction in longevity with increasing temperature. Age-specific life expectancy was increased at the lower temperature of 24ºC, while it decreased at 32ºC. This pattern reflects the general trend that lower temperatures tend to prolong life expectancy in P. xylostella and other insects (Saeed et al., 2019; Hu et al., 2024). Moreover, all temperature ranges showed a gradual decline in life expectancy, with some exceptions. This irregular pattern of increased life expectancy at specific age intervals may be related to physiological adaptations or the influence of temperature stress (Saeed et al., 2019).
The mortality of P. xylostella exhibited significant variability across different temperature ranges, indicating that temperature is a critical determinant of survival rates at various life stages. In the present study, the highest mortality was observed at 32°C, particularly in the egg and pupal stages, while the lowest was at 28°C. These results suggest that elevated temperatures increase mortality, particularly at critical developmental stages, which is consistent with earlier studies on temperature stress (Sales et al., 2021, and Du Plessis et al., 2020). The stage-specific survival was also influenced by varying temperatures. The lowest survival was observed at 32°C, particularly for the pre-pupal and larval stages, compared to 24°C and 28°C. Notably, higher survival rates in larval and pre-pupal stages at 28°C and 24°C suggest a positive thermal effect on survival. These findings are consistent with research indicating that temperature optima differ across life stages, influencing overall survival rates (Molon et al., 2020; Du Plessis et al., 2020; Liu et al., 2021).
The female fertility life table of Plutella xylostella (L.) is also influenced by constant temperatures. In the present study, the results showed that the developmental time, survival, fecundity, and reproductive capacity of female P. xylostella were greatly influenced by constant temperatures. These findings align with the results of Folguera et al. (2010), who also found that the development rate of pre-adults and adults varies at different temperatures. The duration of the pivotal age of females shortened at the higher temperature of 32°C, while it was longer at 24°C. The lower temperature prolonged the life span, while the higher temperature shortened it (Saeed et al., 2019). The potential fecundity (Pf) and net reproductive rate (R₀) at 28°C showed the maximum. This temperature (28°C) supported the population growth of P. xylostella. However, reproductive parameters dropped dramatically at the temperatures of 24°C and 32°C. Fecundity and survival clearly dropped at the highest temperature of 32°C. These results are in line with previous research by Shirai (2000), which found that P. xylostella fecundity is best suited to temperatures between 20 and 25°C. Nonetheless, in our investigation, the hatching percentage and fecundity both peaked around 28°C, indicating that this species prefers this temperature.
The intrinsic rate of increase (rm) has a zero value when the population is stable, a positive value when the population is rising, and a negative value when the population is declining (Stark et al., 2007a). It may be used as a measure of population vigor, which is a crucial indication of population dynamics and is regarded as a measurement of a population's capacity to expand exponentially in an unlimited environment, providing a valuable indicator of an insect's life-history characteristics (Dixon, 1987). In the present study, the intrinsic rate of increase (rm) recorded a maximum at a higher temperature of 32°C with a positive sign. While moderate and positive values were observed at 28°C, the minimum was at 24°C. The observed findings are supported by Ngowi et al. (2017), who also recorded a minimum and positive intrinsic rate of increase (rm) at lower temperatures.
The mean generation time (Tc), corrected generation time (τ), and finite rate of increase (λ) further supported these observations. As expected, λ increased while both generation times decreased with the rise in temperature to 32°C. This suggests that higher temperatures favor faster population growth with the shortest generation time (Haripriya et al., 2021). The monthly rate of increase (MRI) was greater at 32°C compared to 28°C and 24°C. The population doubling time (DT) also decreased with higher temperature regimes. These results are consistent with those reported by Haripriya et al. (2021), who found higher temperature regimes led to increased population growth rates.
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Figure 1: Effect of constant temperatures on the survivorship(lx) and life expectancy(ex) of P. xylostella
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Figure 2: Effect of constant temperature on the survivorship(lx) and mortality (dx) of P. xylostella
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Figure 3: Effect of constant temperatures on stage-specific survivorship (lx) and mortality (dx) of P. xylostella
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Figure 4: Effect of constant temperatures on the stage-specific generation mortality 
(k-value) of P. xylostella
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Figure 5: Effect of constant temperatures on the female survivorship(lx) and natality(mx) of P. xylostella
Table 1: Stage-specific life table of P. xylostella at various temperatures
	x
	lx
	dx
	100qx
	Sx
	MSR
	IM
	log (lx)
	k-values

	24 ℃
	
	
	
	
	
	
	
	

	Eggs
	100
	25
	25.00
	0.75
	0.33
	9.00
	2.00
	0.12

	I instar
	75
	14
	18.67
	0.81
	0.23
	6.20
	1.88
	0.09

	II instar
	61
	12
	19.67
	0.80
	0.24
	6.61
	1.79
	0.10

	III instar
	49
	5
	10.20
	0.90
	0.11
	3.07
	1.69
	0.05

	IV instar
	44
	5
	11.36
	0.89
	0.13
	3.46
	1.64
	0.05

	Pre-pupal
	39
	2
	5.13
	0.95
	0.05
	1.46
	1.59
	0.02

	Pupal
	37
	10
	27.03
	0.73
	0.37
	10.00
	1.57
	0.14

	Adult
	27
	27
	100.00
	0.00
	0.00
	0.00
	1.43
	0.00

	 
	
	 
	 
	 
	 
	 
	 
	K = 0.57

	28 ℃
	
	
	
	
	
	
	
	

	Eggs
	100
	23
	23.00
	0.77
	0.30
	9.86
	2.00
	0.11

	I instar
	77
	9
	11.69
	0.88
	0.13
	4.37
	1.89
	0.05

	II instar
	68
	5
	7.35
	0.93
	0.08
	2.62
	1.83
	0.03

	III instar
	63
	12
	19.05
	0.81
	0.24
	7.76
	1.80
	0.09

	IV instar
	51
	8
	15.69
	0.84
	0.19
	6.14
	1.71
	0.07

	Pre-pupal
	43
	1
	2.33
	0.98
	0.02
	0.79
	1.63
	0.01

	Pupal
	42
	9
	21.43
	0.79
	0.27
	9.00
	1.62
	0.10

	Adult
	33
	33
	100.00
	0.00
	0.00
	0.00
	1.52
	0.00

	 
	
	 
	 
	 
	 
	 
	 
	K = 0.48

	32 ℃
	
	
	
	
	
	
	
	

	Eggs
	100
	25
	25.00
	0.75
	0.33
	7.33
	2.00
	0.12

	I instar
	75
	14
	18.67
	0.81
	0.23
	5.05
	1.88
	0.09

	II instar
	61
	12
	19.67
	0.80
	0.24
	5.39
	1.79
	0.10

	III instar
	49
	7
	14.29
	0.86
	0.17
	3.67
	1.69
	0.07

	IV instar
	42
	7
	16.67
	0.83
	0.20
	4.40
	1.62
	0.08

	Pre-pupal
	35
	2
	5.71
	0.94
	0.06
	1.33
	1.54
	0.03

	Pupal
	33
	11
	33.33
	0.67
	0.50
	11.00
	1.52
	0.18

	Adult
	22
	22
	100.00
	0.00
	0.00
	0.00
	1.34
	0.00

	 
	
	 
	 
	 
	 
	 
	 
	K = 0.66




Table 2: Female fertility life table of P. xylostella at various temperatures
	[bookmark: _Hlk199256197]Temperatures (ºC)
	Pf
	Ro
	rm
	λ
	Tc
	τ
	DT
	MRI

	24ºC
	294.06b
	58.84b
	0.136c
	1.14c
	29.93a
	28.77a
	5.09a
	59.74c

	28ºC
	316.18a
	70.54a
	0.167b
	1.18b
	25.36b
	24.87b
	4.13b
	153.63b

	32ºC
	253.03c
	40.34c
	0.183a
	1.20a
	20.14c
	19.43c
	3.77c
	247.65a

	LSD (p<0.01)
	7.45
	3.93
	0.0074
	0.0088
	0.936
	0.042
	0.211
	43.41

	F
	221.40
	178.90
	125.0
	121.10
	299.10
	299.80
	124.10
	56.10

	df
	2,6
	2,6
	2,6
	2,6
	2,6
	2,6
	2,6
	2,6


x = Stages, lx = No of surviving at beginning of stage, dx = Mortality, 100qx = Apparent mortality, MSR = Mortality survival ratio, Sx = Survival fraction, IM = Indispensable mortality, Pf = Potential fecundity, Ro = Net reproduction rate, rm = Intrinsic rate of increase, λ = Finite rate of increase, Tc = Mean generation time, τ = Corrected generation time, DT = Doubling time, MRI = Monthly rate of increase



Conclusion	Comment by OM: Simplify redundant phrases, emphasize 28 °C as the optimal temperature more clearly, and merge repeated ideas about population modeling into a single, precise statement.

The current study has demonstrated that Plutella xylostella has the capacity to develop and reproduce at all tested temperature regimes (24°C, 28°C, and 32°C) and that temperature has a significant impact on the age-specific, stage-specific, and female fertility life table parameters. Across all life stages, the ideal temperature of 28°C promoted greater reproductive output, the lowest mortality rate, and higher survival rates, however the females also showed the highest net reproductive rate (R₀) and potential fecundity (Pf). The mean generation time (Tc), corrected generation time (τ), population doubling time (DT), intrinsic rate of increase (rm), finite rate of increase (λ), and monthly rate of population increase (MRI) all have moderate values at this temperature, whereas they were lowest at lower temperatures (24°C) and highest at higher ones (32°C). Information from this study is essential for creating new models that can simulate and forecast population dynamics. These models will be helpful in establishing the best possible management measures. The available information should then be condensed into a framework that will help us comprehend the dynamics of the P. xylostella population.
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The study was conducted to determine the effect of different temperatures (24, 28, and 32°C) 

on the life table of Plutella xylostella (Yponomeutidae; Lepidoptera) (Linn.) under the 

laboratory conditions (65 ± 5% relative humidity and 14 L: 10 D photoperiod). The findings 

revealed that the age-specific, stage-specific, and female fertility life table was significantly 

influenced by temperatures. The highest temperature (32°C) decreased the life cycle duration 

and life expectancy of P. xylostella, while the lowest (24°C) increased both. The survival time 

of immature stages decreased linearly with increasing temperature between 24°C and 32°C. 

The maximum survival rate and lowest mortality were found at 28°C, followed by 24°C and 
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fecundity (Pf) and net reproductive rate (Ro) were highest at 28°C (316.18 and 70.54 
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while a moderate value was observed at 24°C (294.06 and 58.84 females/female/generation). 

Both mean and corrected generation time (Tc and τ) were shortest for 32°C (20.14 and 19.43 

days) and longest for 24°C (29.93 and 28.77 days). The population of P. xylostella was double 

with a minimum time duration at 32°C (3.77 days) and a maximum at 24°C (5.09 days). The 

maximum monthly rate increase was found at 32°C and the minimum at 24°C, while the 
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