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Abstract: The study on the biology of the Rangeeni strain of lac insect, Kerria manipurensis, on Malvaviscus penduliflorus was conducted at the Regional Field Gene Bank, Department of Entomology, College of Agriculture, Iroisemba, CAU, Imphal, during 2024–2025 to document its life history and developmental durations viz., duration of pre-sexual stages (days), duration of male emergence (days), sex ratio (per cent male insect) and life period of female lac insect (days). The pre-sexual stage duration ranged from 46.56 to 51.73 days, while male emergence lasted 12.11 to 15.91 days. The mean sex ratio varied between 26.03% and 29.10%, and the female life span ranged from 121.67 to 123.88 days. These findings establish baseline biological parameters of K. manipurensis on M. penduliflorus, which may serve as valuable data for future research on lac production, strain improvement, and integrated management strategies in northeastern India.
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 Introduction 
 	Lac insects are soft-bodied insects that are members of the Tachardiidae (Kerriidae) family within the Hemipteran order. They protect their bodies by secreting resins through tiny  holes in their body. The lac insect's life cycle starts with the nymphs. Once they settle, the nymphs go through three consecutive moults to before becoming an adults. The time period  of each stage varies depending on the type of plant it feeds on, the lac crop, and the surrounding environment (Mohanta et al., 2014).The lac insect primarily produces three useful materials: wax, color, and resin. Resin makes up 68% of lac's compositionand it  is marketed as button lac, seedlac, or shellac. Since  its derivative products are non-toxic, biodegradable, environmentally beneficial, and have enormous export potential, lac has enormous financial value. Furthermore, according to Sharma et al. (2006), the lac insectand its host interaction  aids in biodiversity preservation , including soil microorganisms, wildlife, and plants. “Kerria spp. have natural populations spread out across the nation”. (Mohanasundaram et al. 2018). Although lac was grown extensively in North-Eastern India until the 19th century, its current output contribution is negligible. “With about 4000 plant species, the northeastern region, especially Assam, is a hotspot for biodiversity; nevertheless, relatively little of this natural flora is used for the commercial production of lac”.(Rahman et al., 2021). The lac bug, sp. Kerria Manipurensis, is the only species of lac found in Manipur and is naturally abundant on a variety of hosts, with Malvaviscus penduliflorus being its most favoured host (Singh et al., 2020). 
Malvaviscus penduliflorus is a shrub from Malvacea family commonly known as Pendulous Sleeping Hibiscus. It is native to tropical and subtropical regions and grows abundantly as a wild plant in many parts of Northeast India. The plant is characterized by its bright red, pendulous flowers and dense foliage. Owing to its hardy nature and year-round availability, M. penduliflorus serves as a suitable host for several insect species, including the lac insect Kerria manipurensis. Its adaptability and abundance make it a potential alternative host plant for sustainable lac cultivation in the region.
The present study aims to examine the biology of Kerria manipurensis in relation to its host plant, Malvaviscus penduliflorus.
Material and Method 
The present experiment was conducted in completely randomized design at the net house of the Department of Entomology, College of Agriculture, Iroisemba, Central Agricultural University, Imphal.  Broodlacs were allowed to grow on succulent branches while tethered to the host plant at a height of 1 to 1.5 feet and Additionally, only the crawlers were able to escape since the broodlacs were bound in a nylon mesh cage. The  adult females are allowed to produce nymph for a period of  7 to 10 days. The phunki lac sticks were taken out of the host plants once the freshly hatched nymphs appeared. Data  on the  pre-sexual stages duration  (days), male  emergence duration  (days), the sex ratio (%) and the female cell's lifespan were recorded during June and July of 2024–2025.
Data recorded 
[bookmark: _Hlk210332251]To study the biology of Lac insect  Kerria manipurensis on Malvaviscus penduliflorus, Duration of pre-sexual stages (Days) Duration of male emergence (Days), Sex ratio (%) and Life period (in days) of the female cell were recorded on twelve plants in four set of pots replicated three times sown before the inoculation of brood Lac as per standard procedures prescribed by Mohanasundaram et al., (2016)
[bookmark: _Hlk212745026]i.	Pre-sexual stages duration (Days)
Pre-sexual phase duration  was calculated as the number of days that passed between the date of inoculation and the differentiation of male and female insects.
[bookmark: _Hlk212745044]ii.	Male emergence duration  (Days)
Male emergence  duration (Days)was recorded as the time elapsed between the date of male emergence and the time when male emergence completed 
[bookmark: _Hlk212745064]iii.	Sex ratio (%)
When they first emerged, larvae were unable to distinguish between male and female lac insects. However, after a certain period of growth, they were able to distinguish between the two species based on morphological characteristics (males were elongated, while females were round-shaped). Following the crawlers' appearance, a random selection of one square centimeter was made, and the number of male and female crawlers was tallied. The average of the lower, middle, and higher portions of the settlement was calculated as the sex ratio percentage.
[bookmark: _Hlk212745085]iv.          Female cell Life period
Life period of the female cell (in days) was calculated as the time elapsed between the date of inoculation and crop harvest .
Results 
Pre-sexual stage duration (days)
After settling on the host plant , lac insects go through pre-sexual stages before becoming mature male and female , which ultimately determines the amount of lac generated and fertility. To determine the  pre-sexual stages mean duration (days) of lac insect, Kerria manipurensis, the study was conducted on 4 sets of plants,  replicated 3 times on the upper, middle, and lower sections of Malvaviscus penduliflorus . The result of the study revealed that the longest pre-sexual stage mean duration was 51.73 days, while the shortest was 46.56 days, (Table 1). The observed data on pre-sexual stages  mean duration were 45.23, 47.56, 45.12, and 48.32; 47.54, 49.24, 50.68, 48.36, and 50.65, 51.21, 52.3, and 52.75, respectively on the upper, middle, and lower parts of Malvaviscus penduliflorus. This study is in close agreement with the findings of Swami (2017), who recorded that the  pre-sexual stages duration (days) on 10 pigeon pea plants in three sets of plots varied from 47 to 51 days from the inoculation day to  differentiation of male and female of  lac insects. Additionally, it is in conformity with the results of Sharma (1991), who also noted that the  lac insect took 6–7 weeks for cell differentiation following settlement.
Table 1: Pre-sexual stages duration  (days) of Rangeeni strain lac insect species Kerria manipurensis
	. 
Malvaviscus penduliflorus
	R I
	R II
	R III
	R IV
	Mean

	Upper portion
	45.23
	47.56
	45.12
	48.32
	46.56

	Middle portion
	47.54
	49.24
	50.68
	48.36
	48.96

	Lower portion
	50.65
	51.21
	52.3
	52.75
	51.73

	SE (d)
	
-
	1.09

	CD (5%)
	
	2.47


           Data represented are mean of three replications
           CD is calculated at 5% level of significance by least significant difference (LSD) test.

Male emergence duration  (days)
After  settlement, the male lac insect typically crawls out 6 to 7 weeks later. They may or may not posses wings, and the proportion of the two types fluctuates significantly depending on the lac crop season. Males have a very short lifespan since they impregnate females and then perish. The fertilization of female lac insects to produce the next generation depends on  the lifetime of the male lac insects. Table 2 shows the duration of male emergence, which is the amount of time that passed between the date of the start of male emergence and its completion (in days). The mean male emergence  duration (measured in days) showed that the shortest time was 12.11 days and the maximum was 15.91 days.The observed data on the mean duration of male emergence (days) of the lac insect strain Rangeeni were 12.92, 11.24, 11.06, 13.21; 14.32, 15.02, 12.45, 13.92 and 14.89, 15.86, 15.96, 16.93 on the upper, middle, and lower portion, respectively. These observations are consistent with those of Sharma (1991), who noted the male emergence in 6-7 weeks after inoculation  in the lac insect strain Rangeeni,while Jaiswal and Sharma (2011) found that male longevity in the rangeeni strain during Katki crop was only 2 days.
Table 2. Male emergence duration (days) of Rangeeni strain lac insect species Kerria manipurensis
	Malvaviscus penduliflorus. 

	R I
	R II
	R III
	R IV
	Mean

	Upper portion
	12.92
	11.24
	11.06
	13.21
	12.11

	Middle portion
	14.32
	15.02
	12.45
	13.92
	13.93

	Lower portion
	14.89
	15.86
	15.96
	16.93
	15.91

	SE(d)
	
-
	0.83

	CD(5%)
	
	1.88


 
             Data represented are mean of three replications
             CD is calculated at 5% level of significance by least significant difference (LSD) test


Sex Ratio (percentage)
Lac cells cannot be  identified   into male or female at the time of emergence, but they can readily do after a certain amount of growth, depending on their morphological characters (males- elongated, females-spherical), among other physical variations. After the male lac insect emerges from the cell, the sexually mature females are impregnated by the males. The observations on the mean percentage of male lac insects of the Rangeeni strain were made by placing a graph paper with a 1 sq.cm  area cut hole  on  the lower, middle, and higher portions of the plant (Table 3). And the result  shows that on Malvaviscus penduliflorus, the lowest percentage was 26.03% and the highest was 29.10% per square centimetre. On the top, middle, and lower portions, the observed data on the mean sex ratio (in percentage per square centimetre) were 25.32, 27.34, 25.12, and 26.35; 27.45, 28.9, 29.03, 27.15, and 28.1, 28.5, 29.24, and 30.56, respectively. The results of the current study are nearly identical to those of Divakara (2013), who found that Ber had the highest percentage of male insects (26.86%), followed by F. semialata (24.84%) and Kusum (17.82%). In both Kerria lacca seasons, females predominated (75–80% in the 1st  generation and 50–78% in the 2nd  generation), according to Kong et al. (1984).
Table 3. Sex ratio (per cent) of Rangeeni strain lac insect species Kerria manipurensis
	
Malvaviscus penduliflorus.
	R I
	R II
	R III
	R IV
	Mean

	Upper portion
	25.32
	27.34
	25.12
	26.35
	26.03

	Middle portion
	27.45
	28.9
	29.03
	27.15
	28.13

	Lower portion
	28.1
	28.5
	29.24
	30.56
	29.10

	SE (d)
	
-
	0.84

	CD (5%)
	
	1.90


            Data represented are mean of three replications
           CD is calculated at 5% level of significance by least significant difference (LSD) test
0. 
0. Life period (days)
The period  of time that female cell activity lasts depends on temperature, host plant, and lac insect strain. The female lac insect, which is the primary source of lac,   has a comparatively longer lifespan. The period of time that passed between the day of inoculation and  female cells maturity, exhibiting yellow spots at the crop harvesting stage was used to calculate the female cell's life duration. The observation during the female's lifetime  (table 4) shows that the mean life period (days) was 121.67 days at the minimum and 123.88 days at the highest. Mohanasundaram et al. (2016) findings of Rangeeni strains on palas (Butea monosperma) taking 3 months 16 days to complete their life cycle, are consistent with the observed data on the mean life period (days) of the Rangeeni strain of lac insect Kerria manipurensis, which were 123.36, 122.02, 122.12, 120.56; 122.25, 121.32, 120.74, 122.36:122.69, 125.35, 123.45, 124.02 days, respectively, on the upper, middle, and lower portion.

	
Malvaviscus penduliflorus
	R I
	R II
	R III
	R IV
	Mean

	Upper portion
	123.36
	122.02
	122.12
	120.56
	122.02

	Middle portion
	122.25
	121.32
	120.74
	122.36
	121.67

	Lower portion
	122.69
	125.35
	123.45
	124.02
	123.88

	SE (d)
	
-
	0.84

	CD (5%)
	
	1.85


Table 4.   Life period of the insect (days) of Rangeeni strain lac insect species Kerria manipurensis
        
Data represented are mean of three replications
        CD is calculated at 5% level of significance by least significant difference (LSD) test.
Conclusion :
	According to the findings of the present investigation titled “Study on the Biology of the Rangeeni Strain of Lac Insect Kerria manipurensis on Malvaviscus penduliflorus,” the pre-sexual stage duration of the Rangeeni strain in Manipur ranged from 46.56 days (minimum) to 51.73 days (maximum). The duration of male emergence varied between 12.11 and 15.91 days, while the mean life span ranged from 121.67 to 123.88 days.
These results indicate that the Rangeeni strain of Kerria manipurensis successfully completes all developmental stages on Malvaviscus penduliflorus and thrives well until maturity. Hence, promoting lac cultivation on this host plant in Manipur is advisable. Although further research is warranted to explore related aspects, M. penduliflorus—a hardy perennial species that grows abundantly in the wild—appears to be a promising host for lac production.
Overall, the findings of this study not only enhance understanding of the developmental biology of lac insects but also open new avenues for future research and improvement in lac farming practices
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