


EFFECTS OF AGROCHEMICALS ON FECUNDITY, MOULTING AND LIFESPAN IN PORCELLIO SCABER



ABSTRACT
One of the most amazing groups of invertebrates to successfully colonize land is the terrestrial isopod. Almost every evolutionary stage that allowed modern species to migrate away from the marine environment and inhabit every type of terrestrial habitat is represented by isopods. Diet, environment, and genetic composition are some of the variables that might affect fecundity, moulting, and longevity and are linked in complex ways. Agrochemicals show detrimental effects on biodiversity, water and air pollution, and soil health disruption. The live specimens were grown in a culture chamber and examined for the impact of agrochemicals on fecundity, moulting, and longevity. Bioassay were studied with agrochemicals like Indofil, 2,4-D, Carbofuran, and Sevin, including 1, 3, 5, 7, 9, and 11 ppm. The percentage mortality at various hours was analysed. Lethal and safe level concentration was observed by Probit analysis. The study found that the lifetime of young isopods and those that undergo their second moult varies significantly. Among various agrochemicals, the group of isopod treated with 2,4-D showed a decrease in average fecundity. It was observed that, the difference in Porcellio scaber life time could be due to the effect of agrochemicals on decreasing metabolic rate. While certain agrochemicals have been shown to be lethal, others may have sublethal effects, making their impacts on Porcellio scaber complex.
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1. INTRODUCTION
One of the most dynamic and complicated natural resources, soil is essential to life as we know it. Minerals, organic matter, water, and air make up the topmost layer of the earth's crust. Over time, soil is created as rock breaks down physically, chemically, and biologically. The marsupial pouch, which protects the growing young, is one of the primary ways that the isopods as a group are adapted to terrestrial life in contrast to other arthropods, such as arachnoids, myriapods, and insects. (Edney, 1968). Their ability to successfully colonize the majority of terrestrial environments in numerous parts of the world is undeniable. In order to adapt their impacts, isopods change their activity patterns in response to the ambient conditions in their habitat. There is a pattern in the way isopods choose their home that suggests they have adapted to live on land. (Edney, 1968). Agricultural methodologies, encompassing the utilization of pesticides, exert detrimental influences on isopod populations, resulting in a reduction in both abundance and diversity within soil ecosystems (Souty- Grosset and Faberi, 2018). Invasive organisms also have become a serious danger to soil ecosystem biodiversity as a result of globalization (Amogha, 2024).
The interrelated life history characteristics of fecundity, moulting, and longevity characterize an organism's ability to reproduce, exoskeleton or feather shedding, and lifetime, respectively. Reproductive output, or fecundity, varies by species and environmental conditions. Fecundity and female size are generally positively connected, and some species have a single breeding cycle while others might reproduce several times over their lifetime. As a natural part of their growth and development, isopods molt, or shed their exoskeletons. The forward half of an isopod's body is lost first, followed by the posterior half. Among crustaceans, this biphasic molting is uncommon. In the marsupial, adult reproductive females bear consecutive broods without successive matings, according to Heeley, (1941). The typical lifespan of terrestrial isopods is between two and three years, though this varies by species. It has been reported that some species, such as giant isopods, can live up to four years. In general, marine isopods live shorter lives than their terrestrial counterparts.
Different quantities of eggs and developing young have been observed in the marsupium by a range of isopods. Armadillidum vulgare is known to produce a wide range of egg counts. It has been determined that the quantity of eggs or embryos per brood pouch and the female's weight or size are linearly related in several species, including Oniscusasellus and Trachelipusrathkei (Snider and Shaddy, 1980).In several observations, the brood pouch included both eggs and young. Likewise, in the field, eggs were gathered along with juveniles and undeveloped eggs (Paris, 1962).
For many soil species on Earth, pesticides are their deadliest enemy. Aquatic fauna are greatly impacted by pesticides, which show up as changes in physiology, biochemistry, and the activity levels of numerous enzymes. The thickness of the digestive gland epithelium in isopods is correlated with food that has been contaminated (Drobne and Strus, 1996; Odendaal and Reinecke, 2003). Drobne et al. (1996) discovered that stress causes epithelium thinning and that decreased feeding rate is correlated with decreased epithelial thickness. Many sections of the organism may sustain internal or external damage as a result of pesticide action. Therefore, by cultivating the species in a culture chamber, the current study aims to analyze fecundity, the impact of agrochemicals on fecundity, moulting, and lifespan.
2. MATERIALS AND METHODS
2.1. Collection and rearing of Porcellio scaber
The live specimen used in this investigation was gathered from decomposing leaf litter and soil. These animals were fed decomposing jackfruit tree leaves (Artocarpus heterophyllus) while they were being reared in a culture chamber. For testing, freshly laid stock culture eggs were moved to tiny plastic chambers measuring 5 by 3.5 cm and having a perforated plastic top. A 1 cm thick substratum composed of distilled water, activated charcoal, and plaster of Paris in a 5:1:5 volume ratio was supplied for these culture vessels (Snider and Shaddy, 1980). The broods, fecundity, egg incubation period, moulting periods, and lifespan of Porcellio scaber were observed at room temperature (28.1±1°C).
2.2. Fecundity studies
Two sub-adult male and female animals were separated and raised in a culture chamber. Every day, the pairs were checked for egg laying, and a LabomedStereozoomtrinoculor microscope was used to count and remove the eggs.  Using a delicate brush, the number of eggs and broods in each wide was noted after the eggs were carefully removed from each culture chamber.
2.3. Moulting and longevity studies
To find the average lifetime and moulting intervals, one-day-old juveniles were carefully brushed into five culture chambers after emerging from the egg. The time from hatching to the first brood was then used to determine the sexual maturity. Moulting was watched daily, and the number of days needed for each moult was counted.
2.4. Bioassay
A stock solution was used to generate several concentrations of Indofil, 2,4-D, Carbofuran, and Sevin, including 1, 3, 5, 7, 9, and 11 ppm. For each of these agrochemical concentrations, 150 mature isopods were evaluated in three duplicates together with a control. According to Odendaal and Reinecke, (2003), pesticide dosages were applied to the leaves. For a duration of 24 hours, the experimental animals were fed decaying leaves soaked in varying concentrations of pesticides, whereas the control animals were fed leaves soaked in distilled water. The percentage mortality at various hours was computed after the mortality was reported at 24, 48, 72, and 96-hour intervals.
2.5.Toxicity Analysis
From the data of bioassay, lethal concentration (LC-100, LC-50) and safe level concentration were calculated by probit analysis (Finney, 1980) and Hart et. al., (1945) respectively.
2.6. Statistical Analysis
Different statistical tools like Mean, Standard Deviation, Standard Error and ANOVA were used to analyse the data for the present study.
3. RESULT
The average number of eggs in each brood was observed ranged from 10 to 24. The female lowers the back end of the abdomen and depresses the head while laying the eggs, which were either placed on the side wall of the culture chamber or beneath the food fragments. In all three broods, the observed fecundity rate ranged from 42 to 56. The measured average fecundity per brood varied between 13.66±1.04 and 17.33±1.21. (Table 1).
Table 1. Fecundity of Porcellio scaber
	Replicates
	Brood 1
	Brood 2
	Brood 3
	Fecundity
	Mean 
(no.of eggs)±SE

	1
	12
	13
	16
	41
	13.66±1.04

	2
	14
	16
	15
	45
	15±0.98

	3
	12
	16
	24
	53
	17.33±1.21

	4
	12
	14
	21
	47
	15.66±1.32

	5
	10
	16
	18
	44
	14.66±1.02



Two way ANOVA revealed that there was significant difference in the number of eggs between replicates (P<0.05)
It took an average of 43.4 days for the first molt to appear. The organism reached regional maturity after an average of 157 days, and the juvenile stage was observed after an average of 128.4 days (Table 2). 
Table 2. Pre adulting moulting interval in Porcellio scaber
	Stages
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5
	Mean
 (Days)±SE

	Brood 1
	47
	44
	44
	41
	41
	43.4±0.45

	Brood 2
	45
	45
	41
	44
	42
	43.4±0.43

	Juvenile
	140
	129
	121
	121
	131
	128.4±0.42

	Adult
	165
	161
	150
	157
	153
	157.2±0.47



Two way ANOVA revealed that there was significant difference in the number of eggs between replicates (P<0.05)
The first moult's longevity was recorded at 340, whilst the adult's was recorded at 306. The lifespan of second moults varies significantly, and immature isopods are also seen (Figure 1).
Figure 1. Average life span of Porcellio scaber under normal condition






All three Porcellio scaber broods in the various agrochemical-treated groups lay fewer eggs on average than the control groups. Among agrochemicals, the group treated with 2,4-D showed a decrease in average fecundity (Figure 2). The results of the two-way ANOVA showed that the control and agrochemical-treated groups' varied replicates differ significantly (P<0.05).
Figure 2. Mean fecundity of Porcellio scaber in control and agrochemical treated groups.


In comparison to the control group, the adult male-female pair in the five replicates had shorter pre-adult moulting intervals and poorer fertility after being fed a sublethal dosage of 2,4-D (2.8766 PPM) (Figure 3). Four agrochemical treatments resulted in a little increase in Porcellio scaber longevity.
Figure 3. Pre adult moulting interval of Porcellio scaber in control and treated groups.


The impact of these compounds on reducing metabolic rate may be the reason for the variation in Porcellio scaber lifespan. The organism remains slow and inactive as a result of the use of agrochemicals. The relationship between longevity and metabolic rate is inverse. A decreased metabolic rate could marginally extend an organism's longevity (Table 3, Figure 4).
Table 3. Porcellio scaber longevity (mean days) in control and treatment groups
	Replicates
	Control
	2,4-D
	Indofil
	Sevin
	Carbofuran

	1
	339
	330
	365
	398
	454

	2
	343
	337
	354
	412
	486

	3
	314
	327
	323
	416
	498

	4
	324
	332
	381
	397
	465

	5
	316
	315
	367
	375
	427

	Mean±SE
	327.2±3.61
	328.2±2.98
	358±2.78
	399.6±3.32
	466±3.42



Two way ANOVA revealed that there was significant difference in the number of eggs between replicates (P<0.05)

Figure 4. Safe concentration and sublethal concentration of various agrochemicals on Porcellio scaber.


4. DISCUSSION
Porcellio scaber, also called the common rough woodlouse, can live for two to three years, however some can pass away as soon as they emerge from their brooding pouch. The size of the female has a positive correlation with fecundity, or the ability to reproduce; larger females produce more eggs and embryos (Sutton, 1968). The act of shedding their exoskeleton, known as molting, happens throughout their lives. As they get older, the gap between molts becomes more irregular, initially lasting 1-2 weeks.
Female Porcellio scaber can have several broods throughout their lifespan. A female's size affects how many eggs and embryos she produces; larger females are more capable of reproducing (Sutton, 1968). According to the study, females with a body length of 7.9 mm produced 22 eggs, but those with a body length of 12.1 mm produced 113. Likewise, the number of eggs in the marsupium (fertility) ranged from 48 in a female measuring 10.56 mm to 141 in a female measuring 16 mm (Nair, 1976). The development of terrestrial lifestyles in isopods was largely dependent on marsupial brooding (Horvathova et al. 2017).
Porcellio scaber undergoes molts all of their lives. The posterior part of the body sheds first, followed by the anterior part around three days later, during the progressive molting process. At first, the time between molts is 1-2 weeks, but as the isopod ages, the gap is increasingly erratic (Raadu and Tomescu, 1971). As they age, their bodies become about half as wide as they are long, reaching adult size (8.5–18.0 mm). The terrestrial isopod Trachelipusbalticus reaches sexual maturity at the age of one year (Raadu and Tomescu, 1971).
Depending on the chemical, concentration, and application method, treating Porcellio scaber (woodlice) with agrochemicals might have different results. While certain agrochemicals have the potential to be fatal, others may have less serious consequences including decreased growth, feeding, or immune system changes. Furthermore, woodlice have the ability to accumulate some agrochemicals, which may have an impact on their function in the ecosystem as decomposers or as food for other species (Tilmann, 1999).The current results are in line with previous findings by Hussain and Zahira, (2010).Exposure to agrochemicals can lower eating and growth rates, cause behavioral abnormalities, and affect woodlice.
5. CONCLUSION
In summary up, the effects of agrochemicals on Porcellio scaber are multifaceted and rely on the particular chemical, its concentration, and application method. Although certain agrochemicals can be fatal, others can have sublethal effects that change behavior, feeding, growth, and immunological responses, which could affect their position in the ecosystem.
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