Survey on incidence of pests in Roselle Mesta, Hibiscus sabdariffa L. in Andhra Pradesh, India
	

ABSTRACT
[bookmark: _GoBack]A survey has been conducted during Kharif season 2020 to 2024 in major mesta growing areas in Srikakulam and Vizianagaram districts of Andhra Pradesh, India for the biotic stress in the crop and revealed that, Mealybug and Semilooper were the major insect pests causing severe loss to the crop. Occurrence of these two pests were recorded from 35 DAS to pre harvesting stages of the crop, but the peak incidence was coincided with the lush green and succulent vegetative state (45-65 DAS). Spatial differences, with Srikakulam locations often higher than Vizianagaram, may relate to higher rainfall and cloudiness favouring semilooper and mealybug survival and overlapping generations, highlighting the need for vigilant monitoring around 55–65 DAS particularly in high-risk mandals. The pest pressure from aphids, whiteflies, and leafhoppers on mesta in these districts is generally minimal and episodic. Based on these research findings it is recommended that farmers should focus mainly on early detection and timely control of mealybug and semilooper during vegetative stages, especially in Srikakualam district. Regular monitoring with need based interventions, and ecological approach should be emphasized instead of blanket insecticide usage. This study also provides surveillance baseline for the notch coastal region and will help in developing location specific IPM modules for sustainable mesta production.
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INTRODUCTION
Roselle (Hibiscus sabdariffa L.), also known as mesta, belongs to the Malvaceae family, is a hardy, drought-resistant crop which is widely cultivated in tropical and sub-tropical regions and is believed to have originated from West Africa. Mesta is an essential natural fibre crop after cotton and jute commercially being used worldwide (Halimatul et al., 2007; Sadhineni et al., 2023) and the fibre is used in many industrial applications (Ananthi et al., 2019; Sandhyarani et al., 2025). The fibre content and other chemical properties make it a commercial crop next to jute and cotton (Kumar et al., 2020). Mesta fiber has various uses such that it is used in rope making, gunny bags, carpet, textile engineering etc (Das et al., 2023). Besides this, it is used as a potential feedstock for bioethanol production (Lavanya et al., 2020; 2022). The production and export of jute stick charcoal made from jute and Mesta will strengthen the ever-sick jute farmers’ economy (Ghorai et al., 2021). 
In India, mesta is predominantly grown in regions like Andhra Pradesh, Odisha, West Bengal and others, particularly during the kharif season. In Andhra Pradesh, Srikakulam and Vizianagaram, parvatipuram districts contribute significantly to mesta production. Despite its earlier prominence, the cultivation of mesta in Andhra Pradesh has declined significantly, from 240,000 hectares in the 1950s to just around 868 hectares today (http://agricoop.nic.in). This decline is largely due to the expansion of irrigation projects in the state, leading farmers to shift towards crops like paddy, maize and cotton. Mesta has faced stiff competition from other high-yielding and high value crops, which provide better economic returns in terms of both yield and market price (Islam et al., 2021; Shivakumar et al., 2022). With the promise of higher profits, many farmers have shifted away from mesta cultivation. Moreover, another primary challenge faced by mesta cultivation is influence of biotic factors viz., pest and diseases. 
Roselle is highly vulnerable to insect pests at different growth stages and Pests and diseases are the limiting factors of Roselle production worldwide (Mahunu et al., 2021). Aphids, Aphis gossypii (Glover); leafhoppers, Amrasca biguttula biguttula (Ishida); whiteflies, Bemisia tabaci Genn.; mealybug, Phenacoccus solenopsis Tinsley and semilooper, Anomis flava L are the important insect pests of roselle. This present study aims to record the pests that can cause loss to the mesta crop by conducting the survey in mesta growing mandals of Srikakulam and Vizianagaram districts of Andhra Pradesh, India.
MATERIAL AND METHODOLOGY:
Roving survey was conducted in Srikakulam district for recording the major insect pests and the crop losses in Mesta crop. Srikakulam and Vizianagaram districts are situated in the northernmost part of Andhra Pradesh, India, situated along the eastern coast of the Bay of Bengal with an annual rainfall of 1100-1200mm.The agro ecological conditions are most suitable to grow Mesta, Paddy, Maize, Pulses, Sugarcane and Groundnut.
Survey was conducted for pest incidence during 2020 to 2024, kharif season in different mesta growing mandals of Srikakulam and Vizianagaram districts and Agricultural Research Station, ANGRAU - Amadalavalasa (Mesta Research station).
Insect pests surveyed:
1. Semiloopers (Anomis flava L)-leaf damage in terminal six leaves and expressed in %. 
2. Mealy bug (Phenacoccus solenopsis Tinsley)- Number of plants effected and expressed in %.
3. Leafhoppers (Amrasca biguttula biguttula Ishida) –Number/6 leaves from 3 different strata of 10 randomly selected plants. 
4. Aphids (Aphis gossypii) and Whiteflies (Bemisia tabaci)- Number/top three leaves of 10 randomly selected plants from five places.
Further, data collected was analysed and presented in per plant basis. Data was collected at 10 days interval from 45 DAS.
RESULTS AND DISCUSSION:
Survey results indicated that, of the different insect pests, mealybug and semi looper incidence was more and present constantly in every crop season. Whereas, the other insect pest like Aphids, leaf hoppers and whitefly infestation was very low across the different surveyed locations during 2020-2024.
a. Mealybugs (Phenacoccus solenopsis Tinsley):
Mealybug feeds on phloem, tissues attack the growing points and young twigs of plants and injects salivary toxins, which cause characteristic distortion of stems, leaves and fruits, curling of leaf and shorten internodes resulting resettling or “bunchy top (Williams,1996). 
Mealybug incidence varied considerably across locations and years, with generally higher levels in Srikakulam (Amadalavalasa, Burja, Jalumuru) than in Vizianagaram district such as Terlam and Badangi. Mealy bug incidence was recorded from 35 DAS and the pest population was decreased after 75 DAS to 90 DAS drastically in 2023-2024 crop seasons. But the pest population was sustained upto 75 DAS during 2020 – 2023 crop seasons and caused considerable damage to the crop. The peak incidence was noticed during 45 to 60 DAS (July – August) in all the years (upto 39 per cent). This indicated that, the mealy incidence was severe during the vegetative stage (July to September). 
In 2024, mean mealybug incidence in Srikakulam villages mostly stayed below 12% at 45–65 DAS and declined sharply by 75 DAS, whereas in Vizianagaram the peak remained moderate (around 9–10% at 45–55 DAS) before tapering off. Across the five-year period, Amadalavalasa and Burja consistently showed early-season mealybug activity (45–55 DAS) while Badangi recorded the lowest and most stable infestation. The results are in line with the earlier research studies. Rajsekhar et al. (2021) reported that incidence of mealybug was initiated at last week of June (26th SW) then declined in the subsequent standard weeks up to end of August (31st SW). Mealybug was more between 33rd to 35th standard weeks (Mid-September) with per cent incidence ranging from 16.83 to 26.67 and incidence was found declined. Kedar et al. (2011) also reported that peak population of mealybug was recorded during 34th std. week (20-26 Aug.) on cotton.
b. Semilooper (Anomis flava L) 
Adult female moths lay eggs on both surfaces of top ten leaves. After hatching larvae loop their body as they crawl. Larvae vigorously feed on leaves specially confined up to top 9th leaf. In the present study, Semilooper-induced leaf damage showed a clear temporal pattern, with damage generally increasing from 45 DAS to a peak around 65 DAS, followed by a reduction at 75 DAS in most locations. This pest is present all the years across the locations but the severity or leaf damage percent was decreased from 2020 to 2024. During 2020, the leaf damage per cent was higher in Srikakulam district (upto 47.3 per cent) and moderate in Vizianagaram district (8.4 % only) and 2021 the highest leaf damage per cent recorded was 33.5 in Srikakulam district. Whereas, during 2024 the highest per cent semilooper damage recorded was 28.3 and 14.5, in Srikakualm and Vizianagaram districts, respectively. From the results it is also evident that, leaf damage due to semilooper was higher in vegetative phase and moderate during later stages. In earlier research, Abdul and Chakraborthy (2017) reported the same as present study. The semilooper infestation started at 35 DAS (22 SMW) and the extent of plant and leaf injuries was at low level respectively. Damage gradually increases up to 55-60 DAS (28-30 SMW) attaining peaks with high plant infestation (43.88 %) and leaf injury (32.47 %) respectively. Semilooper remained active till harvest of the crop though the presence was sporadic. Rajsekhar et.al (2021) also revealed that maximum per cent leaf damage due to semilooper was upto 43.33 and observed during vegetative phase (July 2nd week) and sudden decline after second FN of August. The semilooper infestation started during last week of May with 3.58% plant injury which later attained a peak during last week of June with 16.56% plant infestation. Being a foliage feeder, this insect remained active till harvest of the crop in fluctuating manner (Sahidur and Matiyar, 2012)
c. Sucking pests (Aphids, Whiteflies and Leaf hopper)
Incidence of aphids, whiteflies and leafhoppers was completely low in the surveyed locations almost all the years. The aphid population was ranging from 0 to 4.2, 0 to 8.2, and 0 to 2.7 no/plant during 2020, 2021 and 2022, respectively in the surveyed sites. During 2023 and 2024 there was no incidence of aphis population recorded in Vizianagaram and Srikakulam districts. The leaf hopper populations were also in the similar trend as aphids. In most of the locations of Srikakulam and Vizianagaram mandals, there was complete absence of this pest except some sporadic occurrence in sites like Amadalavalsa during 2021. The whitefly population was observed during the early vegetative stage of the mesta crop and the population was sustained upto 65 DAS. As the crop advances, the whitefly incidence was decreased. During 2023 (max 2.9 no/plant) and 2024 (max 2.7 no/plant) considerable white population was noticed in Amadalavalasa mandal of Srikakualm district. Ambuja et.al (2017) also reported that, during survey in Bidar district of Karnataka, no whitefly incidence was recorded due to which leaf curl incidence was not occurred. Rajsekhar et.al (2021) also reported very low populations of sucking pests (Aphids, Whiteflies and leafhoppers) during the crop period of mesta.
The consistent low population of such sucking pests indicates that this region is currently not a preferred or major host for large population build-up. Such lower populations or absence of sustained higher populations reduces the risk of viral transmitted diseases in mesta, although proximity to heavily infested cotton could still pose a future threat. These findings imply that routine broad-spectrum insecticide sprays targeting aphids are not justified and that conservation of natural enemies will likely keep this pest below economic threshold in most seasons
SUMMARY:
A field survey has been conducted during 2020 to 2024 in Major mesta growing mandals of Srikakulam and Vizianagaram districts to investigate the prevalence and occurrence of insect pests on mesta crop. The results unequivocally showed that among all the surveyed pests, mealybug and semi looper were more prevalent and consistently occurring pests across years and locations. Whereas Aphids, whiteflies and leaf hoppers continued to be minor and sporadic. 
Mealybug infestation was recorded around 35 DAS and peakeds during 45 to 60 DAS particularly during July to August. Higher incidence was recorded in coastal mandals of Srikakulam such as Amadalavalasa, Burja and Jalumuru compared to Vizianagaram locations like therlam and badangi. The infestation drastically declined after 75 DAS during 2023 to 2024, while it remained persistent up to and after 75 DAS in earlier seasons that is during 2020 to 2022.  This clearly indicates that vegetative stage is the most vulnerable face for mealybug attack.
Throughout the cropping season, semilooper activity was noted; however, leaf damage peaked between 55 and 65 DAS, when the crop was in the lush green and active vegetative phase. Although a diminishing tendency was observed between 2020 and 2024, the severity was constantly higher in Srikakulam than in Vizianagaram. The decrease in damage at later stages suggests that natural activity and crop maturity play a part in controlling insect numbers.
Throughout the entire study period, aphid populations were extremely low, with only sporadic micro-outbreaks in Burja, Jalumuru, of Srikakualam and Terlam of Vizianagaram during 2021. Additionally, leafhoppers and whiteflies consistently stayed below economic threshold levels in every location, indicating that they are minor pests in the mesta ecosystems of these areas. Overall, the study found that crop stage, climate, and agro-ecological variations between districts all had a significant impact on the temporal and spatial variance in pest incidence.

CONCLUSIONS:
Roselle is highly vulnerable to insect pests at different growth stages. Additionally, this survey showed that many insect pests affect the crop in mesta growing areas in the districts of Srikakulam and Vizianagaram in Andhra Pradesh, India. Mealy bugs and Semilooper were discovered to be the most harmful insect pests, and they were consistently present in both space and time. The necessity for careful monitoring around 55–65 DAS, especially in high-risk mandals, is highlighted by spatial variances, with Srikakulam sites frequently higher than Vizianagaram. These discrepancies may be related to greater rainfall and cloudiness favoring semilooper and mealybug survival and overlapping generations. In these districts, the pest pressure from leafhoppers, whiteflies, and aphids on mesta is often low and sporadic. Furthermore, similar to studies from other fiber crops under low-input systems, overlapping natural enemy complexes and the lack of severe chemical disruption in these fields may be helping to keep the populations of sucking pests (leafhoppers, aphids, and whiteflies) below harmful levels. This implies that the use of broad-spectrum insecticides is unnecessary and that conservation-based IPM techniques that emphasize natural enemies and ecological balance work well for controlling pests in mesta crops. These results suggest that early detection and prompt control of mealybug and semilooper during vegetative phases should be the primary emphasis of IPM techniques for mesta, particularly in Srikakualam area. The ecological approach, need-based interventions, and routine monitoring should be prioritized above the widespread use of insecticides. This study will aid in the creation of district-specific IPM modules and provide a useful surveillance baseline for the area.
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Table1: Incidence of different insect pests in Mesta during Kharif, 2020 to 2024 at Srikakulam and Vizianagaram districts of Andhra Pradesh
	 
	 
	 
	Mealybug (%)
	
	Semilooper (% Leaf damage)
	
	Aphids (No/Plant)
	
	Whitefly (No/Plant)
	
	Leaf Hoppers (No/Plant)

	Year
	Districts
	Village
	45 DAS
	55 DAS
	65 DAS
	75 DAS
	
	45 DAS
	55 DAS
	65 DAS
	75 DAS
	
	45 DAS
	55 DAS
	65 DAS
	75 DAS
	
	45 DAS
	55 DAS
	65 DAS
	75 DAS
	
	45 DAS
	55 DAS
	65 DAS
	75 DAS

	2024
	Srikakulam
	Amadalavalasa
	8.6
	8.4
	5.5
	1.3
	
	4.1
	9.6
	23.7
	11.1
	
	0.0
	0.0
	0.0
	0.0
	
	2.7
	1.1
	0.2
	0.3
	
	0.1
	0.2
	0.2
	0.2

	
	
	Burja
	11.7
	13.5
	6.4
	2.0
	
	4.6
	10.8
	20.6
	12.2
	
	0.0
	0.0
	0.0
	0.0
	
	0.2
	0.2
	0.1
	0.2
	
	0.1
	0.1
	0.1
	0.0

	
	
	Jalumuru
	9.5
	10.6
	5.4
	2.3
	
	5.0
	9.5
	28.3
	16.4
	
	0.0
	0.0
	0.0
	0.0
	
	0.5
	0.3
	0.1
	0.1
	
	0.0
	0.0
	0.1
	0.1

	
	Vizianagaram
	Terlam 
	9.6
	8.0
	4.1
	1.5
	
	5.4
	10.0
	11.5
	9.6
	
	0.0
	0.0
	0.0
	0.0
	
	0.2
	0.1
	0.1
	0.2
	
	0.0
	0.1
	0.1
	0.1

	
	
	Balijapeta
	10.2
	11.7
	6.0
	2.6
	
	5.6
	12.8
	14.5
	12.2
	
	0.0
	0.3
	0.0
	0.0
	
	0.3
	0.1
	0.1
	0.1
	
	0.0
	0.1
	0.1
	0.1

	
	
	Badangi
	8.0
	7.1
	4.3
	2.3
	
	5.0
	10.4
	11.8
	9.3
	
	0.0
	0.1
	0.0
	0.0
	
	0.1
	0.1
	0.1
	0.2
	
	0.0
	0.0
	0.0
	0.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2023
	Srikakulam
	Amadalavalasa
	1.7
	5.7
	11.0
	8.3
	
	13.3
	28.8
	24.0
	23.2
	
	0.0
	0.2
	0.0
	0.0
	
	0.4
	0.3
	0.3
	0.3
	
	0.1
	0.2
	0.3
	0.1

	
	
	Burja
	1.5
	4.0
	19.0
	26.3
	
	11.1
	23.1
	16.3
	9.2
	
	0.0
	0.0
	0.0
	0.0
	
	2.9
	0.7
	0.0
	0.0
	
	0.0
	0.0
	0.1
	0.0

	
	
	Jalumuru
	9.5
	8.8
	14.0
	19.3
	
	25.8
	15.5
	11.4
	6.8
	
	0.0
	0.0
	0.0
	0.0
	
	0.2
	0.2
	0.1
	0.0
	
	0.0
	0.1
	0.0
	0.0

	
	Vizianagaram
	Terlam 
	13.1
	9.9
	16.2
	17.5
	
	12.0
	16.2
	17.6
	10.5
	
	0.0
	0.0
	0.0
	0.0
	
	0.5
	0.1
	0.1
	0.0
	
	0.0
	0.0
	0.1
	0.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2022
	Srikakulam
	Amadalavalasa
	1.0
	1.0
	1.0
	1.0
	
	1.0
	1.0
	1.0
	1.0
	
	1.0
	1.0
	1.0
	1.0
	
	1.0
	1.0
	1.0
	1.0
	
	1.0
	1.0
	1.0
	1.0

	
	
	Burja
	3.0
	11.0
	13.7
	17.7
	
	7.2
	8.0
	9.6
	12.6
	
	0.8
	1.1
	2.1
	0.5
	
	0.1
	0.0
	0.0
	0.0
	
	0.0
	0.0
	0.0
	0.0

	
	
	Jalumuru
	5.8
	10.0
	12.0
	16.0
	
	13.3
	12.1
	13.8
	15.9
	
	0.0
	2.7
	1.7
	0.3
	
	0.1
	0.1
	0.1
	0.1
	
	0.3
	0.1
	0.0
	0.0

	
	Vizianagaram
	Santakaviti
	9.3
	12.3
	15.3
	9.0
	
	17.1
	21.1
	12.9
	7.0
	
	0.0
	0.1
	0.0
	0.0
	
	0.1
	0.0
	0.0
	0.0
	
	0.2
	0.2
	0.1
	0.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2021
	Srikakulam
	Amadalavalasa
	15.0
	27.5
	33.5
	39.5
	
	19.0
	17.5
	23.2
	28.5
	
	8.2
	1.1
	0.3
	0.0
	
	0.5
	0.3
	0.4
	0.3
	
	1.5
	0.4
	0.6
	0.6

	
	
	Burja
	16.0
	24.1
	32.3
	48.8
	
	9.9
	10.6
	16.2
	26.3
	
	0.0
	0.1
	0.1
	0.0
	
	0.0
	0.0
	0.1
	0.1
	
	0.0
	0.0
	0.0
	0.0

	
	
	Jalumuru
	9.5
	22.3
	21.8
	33.5
	
	9.5
	22.3
	21.8
	33.5
	
	0.0
	0.3
	0.0
	0.8
	
	0.0
	0.1
	0.0
	0.2
	
	0.0
	0.1
	0.0
	0.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2020
	Srikakulam
	Amadalavalasa
	8.0
	10.5
	16.0
	20.0
	
	47.3
	16.2
	18.0
	28.0
	
	0.0
	0.0
	0.0
	0.0
	
	0.5
	0.1
	0.0
	0.0
	
	0.4
	0.1
	0.1
	0.1

	
	
	Burja
	2.3
	39.0
	27.8
	19.3
	
	18.4
	11.6
	8.7
	5.9
	
	0.0
	0.0
	0.0
	0.0
	
	0.9
	0.3
	0.1
	0.0
	
	0.2
	0.0
	0.0
	0.1

	
	
	Jalumuru
	11.5
	18.8
	14.3
	12.8
	
	4.3
	13.5
	10.7
	7.2
	
	0.0
	0.0
	0.0
	0.0
	
	0.3
	0.0
	0.0
	0.0
	
	0.0
	0.0
	0.0
	0.0

	
	Vizianagaram
	Terlam
	9.5
	19.8
	16.3
	9.8
	
	3.8
	5.6
	7.0
	8.4
	
	2.1
	0.3
	2.2
	4.2
	
	0.0
	0.0
	0.0
	0.1
	
	0.1
	0.0
	0.1
	0.0

	
	
	Balijapeta
	6.0
	10.0
	8.5
	12.8
	
	3.3
	6.8
	4.9
	3.9
	
	0.0
	0.0
	0.4
	0.6
	
	0.1
	0.1
	0.0
	0.1
	
	0.0
	0.0
	0.0
	0.0




