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ABSTRACT
	Aims: To identify effective and eco-friendly fermented baits using locally available resources for attracting Giant African Snail (GAS).
Study design:  Randomized Complete Block Design
Place and Duration of Study: GAS infested farmers’ plots located near to Aromatic and Medicinal Plants Research Station (AMPRS), Odakkali, Ernakulam district, Kerala, India during monsoon season of 2021-22, 2022-23 and 2023-24. 
Methodology: Preliminary screenings followed by confirmatory trial have been conducted for selecting superior fermented baits against GAS. The cumulative count of snails trapped in each treatment were recorded for five days and ten days after treatment. The results were subjected to ANOVA after square root transformation, and means were separated by DMRT and LSD (P< 0.05) for the preliminary trials and confirmatory trials, respectively, using GRAPES, KAU. 
Results: Among the 17 treatments screened with two replications during the preliminary screening 2021-22, jaggery and yeast- based baits of ripe papaya and wheat flour were found most superior (P < 0.05) with cumulative mean catch ranging from 20- 44.5 at 10 days after placement (DAP). During 2022-23, baits based on black gram, ripe banana, ripe papaya and wheat flour were found superior with values ranging from 29- 76 at 10 DAP. Addition of copper sulphate (CuSO4) at 0.5- 5.0 per cent into the baits significantly decreased the catch of snails when compared with baits with no added CuSO4. Similarly, significant difference in number of snails were noticed in pulse- based baits with common salt at 0.5 and 2.5 per cent. In the confirmatory trial 2022-23 with seven treatments and five replications, the cumulative mean count of GAS ranged from 6.2 – 44.6. Black gram- based bait outnumbered all the other baits with mean cumulative catch of 44.6 at 10 DAP followed by the baits based on wheat flour (23.2) and cooked matta rice (18). During 2023-24, the cumulative mean number of snails in six treatments with four replications ranged from 1.75- 39 at 10 DAP. The treatment based on black gram powder and jaggery was found most superior with mean number of snails (39) followed by ripe papaya (33.75) and banana- based baits (24.75) at 10 DAP. Wheat flour- based bait was found to have trapped mean number of snails (9.25) at 10 DAP.
Conclusion: Fermented baits based on readily available resources can be installed in areas having GAS infestation, as a complementary strategy in integrated pest management of GAS for minimizing the use of harmful molluscicides like Metaldehyde. Addition of common salt and CuSO4 into fermented baits have caused reduction in number of snails trapped.
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1. INTRODUCTION 
Invasive slugs and snails (Mollusca: Gastropoda) emerged as significant pests in temperate and tropical regions, and they are managed mostly by chemical molluscicides (Veasey et al., 2021). Giant African Snail (GAS), Lissachatina fulica (Bowdich) is one among the top 100 Invasive Alien Species (IAS) in the world (Gabetti et al., 2023), and has its origin from east African coast (Ohimain et al., 2024). There have been reports of its multiple introductions into India revealed by the high haplotype and nucleotide diversities in molecular analysis (Vijayan et al., 2020). They also reported about the multiple introductions by wood import through the Cochin port of Kerala. It is a voracious feeder and infestation by this pest is of great concern to Indian farmers. It causes heavy yield loss and hinters the acceptability of farm produce by the presence of slime mark, ribbon- like excrement, feeding abrasions and defoliation. This gastropod pest also causes great annoyance in human dwellings and habitations. High fecundity, massive population, favorable climatic conditions, hermaphroditism with self- fertilization, existence of protective shell and human- mediated dispersal have contributed to the large-scale invasiveness of GAS (Priyanka et al., 2025; Gadekar, 2025). 
They are found abundantly in the high rainfall areas of tropical countries (Patil and Jagtap, 2022) and reported as a serious pest of horticulture, agriculture and garden crops as it consumes over 500 plant species (Gadekar, 2025; Kumar et al., 2018). It has established in almost all states of India like Maharashtra, Tamil Nadu, Bihar, Uttar Pradesh, Rajasthan, Nagaland, Manipur, Meghalaya, Tripura, West   Bengal, Assam, Kerala, Orissa, Andhra Pradesh, Madhya Pradesh and Arunachal Pradesh (Priyanka et al., 2025). The humid tropical climate along with well distributed rainfall and abundant vegetation have contributed to its invasion in several districts of Kerala.
The effectiveness of control strategies of GAS could be enhanced by using attractants for mass trapping and killing (Roda et al., 2019). Thus, bait trapping using potential attractants can be used as an integrated pest management strategy for managing this notorious pest. Baits using cabbage leaves, stem waste of cauliflower and papaya, fermented bait based on wheat flour, and Metaldehyde pellets are currently recommended for trapping GAS. 
Exploring more effective baits using locally available and cheap resources will definitely help small scale farmers and other stake holders for complementing snail management in an eco-friendly manner. Under these circumstances, the present study focused on identifying effective bait formulations for trapping GAS.
2. material and methods 
Preliminary screenings followed by confirmatory trials have been conducted for identifying superior fermented baits against GAS. The trials were done during monsoon season in Kerala, when more snail infestations have been noticed. The bait preparations were fermented for one day before placing them in the field. They were kept randomly in the field, in plastic basins of 500 mL capacity, at 2 m apart by digging small pits in such a way that the rim of basin was fixed at the ground level. The baits were protected from rain by sheltering the basins with polythene sheets.  The observation on number of snails trapped in different baits were recorded from 1- 10 days after placement (DAP). The dead snails trapped in each bait were then removed and destroyed, and baits were kept intact for observation during subsequent days.
2.1. Preliminary screenings
[bookmark: _Hlk231532792][bookmark: _Hlk232629973]Preliminary screening of different fermented baits has been undertaken in farmers’ plots infested by GAS during 2021-22 and 2022-23.  The plots were situated near to Kerala Agricultural University, Aromatic and Medicinal Plants Research Station (AMPRS), Odakkali in Ernakulam district, Kerala, India. A total of 17 and 25 treatments have been screened in preliminary screenings during 2021-22 and 2022-23, respectively with two replications (Table 1 and 2). The cumulative number of snails trapped at five days and ten days DAP in each treatment were recorded. The superior treatments identified were selected for the confirmatory trials.
2.2. Confirmatory trials
The confirmatory field trials were conducted in selected banana fields near to AMPRS, Odakkali, Ernakulam district, Kerala, India during 2022-23 and 2023-24 for further evaluating the efficacy of selected bait traps for GAS. The experiments were laid out in Randomized Block Design with seven treatments and five replications during 2022-23 (Table 3) and with six treatments and four replications during 2023-24 (Table 4). The cumulative count of snails trapped in each treatment were recorded at 5 and 10 DAP.
2.3. Statistical Analysis
In the preliminary screenings, the cumulative mean count of GAS were subjected to square root transformation and subjected to ANOVA, and means were separated by Duncan’s Multiple Range Test (DMRT) at P< 0.05 using GRAPES, KAU. In confirmatory trials also, the meant count of snails after square root transformation were subjected to ANOVA, and means separated by LSD at P< 0.05 using GRAPES, KAU (Gopinath et al., 2020).
3. results and discussion
3.1. Preliminary screenings
A total of 17 treatments were screened during the preliminary screening 2021-22, and the mean count of snails at 5 and 10 DAP ranged from 0- 40 and 0- 44.5, respectively. Among the different treatments, jaggery and yeast based fermented baits of ripe papaya and wheat flour were found most superior. The catch in other fruit- based baits were found similar, with values ranging from 2.5- 11 at 10 DAP. Papaya is one of the most preferred hosts of GAS and the fermented fruit have attracted more snails. Roda et al. (2019) demonstrated the efficacy of reconstructed papaya flavoured oil emulsion for attracting GAS in both laboratory and field bioassays. Pallavi et al. (2018) reported the effectiveness of fermented jaggery solution in trapping GAS, where a greater number of snails were found on fifth day of trap placement due to strong sour smell by fermentation and then the numbers gradually decreased due to reduced fermentation process. Vanitha et al. (2008) also reported that trapping efficiency decreases after seventh day of placement with a minimum catch. Similar findings were found in the present study where considerable increase in number of snails were not observed after 5 days of placement. Jaggery and yeast based fermented baits were found as potential attractant baits for trapping GAS. 
Table 1: Preliminary screening of different fermented baits against GAS during 2021-22
	Sl No.
	Composition
	Mean cumulative count of GAS

	
	
	5 DAP
	10 DAP

	1
	Ripe noni fruit 500 g+ jaggery 50 g+ yeast 1.25 g+ water 500 mL
	4
(2.110)cd
	6.5 
(2.555)bcde

	2
	Ripe noni fruit 500 g+ jaggery 200 g+ yeast 1.25 g+ water 500 mL
	3.5
(1.995)cd
	3.5
(1.995)bcde

	3
	Ripe noni fruit 500 g+ common salt 50 g+ yeast 1.25 g+ water 500 mL
	4
(2.110)cd
	4
(2.110)bcde

	4
	Ripe noni fruit 500 g+ common salt 50 g + water 500 mL
	1
(1.220)cd
	2.5
(1.670)bcde

	5
	Ripe banana (Variety Palayankodan) 500 g+ yeast 1.25 g+ water 500 mL
	1
(1.220)cd
	5.5
(2.450)bcde

	6
	Ripe banana (Variety Palayankodan) 500 g+ jaggery 100 g + yeast 1.25 g + water 500 mL
	5.5
(2.430)cd
	6.5
(2.635)bcde

	7
	Ripe banana (Variety Palayankodan) 500 g+ yeast 5 g + water 500 mL
	10.5
(3.310)bcd
	10.5
(3.310)bcde

	8
	Over ripe banana (Variety Njalipoovan) 200 g + yeast 1.25 g+ whole wheat flour 50 g mixture + water 500 mL
	0
(0.710)d
	0
(0.710)e

	9
	[bookmark: _Hlk222816421]Ripe papaya 500 g+ jaggery 100 g + yeast 1.25 g + water 500 mL
	22.5
(3.945)abc
	27.5
(4.650)ab

	10
	[bookmark: _Hlk222816695]Ripe papaya 500 g +jaggery 50g+ yeast 5g+ water 500 mL
	39
(6.040)ab
	44.5
(6.520)a

	11
	Ripe papaya 500 g+ yeast 1.25 g + water 500 mL
	6.5
(2.645)cd
	11
(3.375)bcde

	12
	[bookmark: _Hlk222816475]Ripe Papaya 500 g + yeast 1.25 g + water 200 mL
	18.5
(4.080)abc
	20
(4.210)abc

	13
	Ripe papaya seed 50 g+ jaggery 5 g+ yeast 0.1 g + water 250 mL
	0
(0.710)d
	0
(0.710)e

	14
	Niepa bark tree seed powder 250 g+ jaggery 100 g+ yeast 0.62 g+ water 1250 mL
	0
(0.710)d
	0
(0.710)e

	15
	[bookmark: _Hlk222817016]Wheat flour 500 g+ jaggery 100 g+ yeast 2.5 g+ water 1000 mL
	19.5
(3.850)abc
	20
(3.890)abcd

	16
	Wheat flour 500 g+ jaggery 200 g+ yeast 1.25 g+ water 1250 mL
	7.5
(2.325)cd
	8.5
(2.640)bcde

	[bookmark: _Hlk222816674]17
	[bookmark: _Hlk222816138]Wheat flour 500 g+ jaggery 100 g +yeast 5g +water 500 mL
	40
(6.360)a
	44
(6.675)a

	
	SE (d)
	1.270
	1.801


[bookmark: _Hlk222863516]N= 2, Figures in paranthesis are square root transformed values, Figures with same alphabets are significant at P< 0.05 by DMRT

[bookmark: _Hlk222846462][bookmark: _Hlk222846487]During 2022-23, the mean catch in different baits ranged from 0 to 76. Among all treatments, black gram powder with common salt outnumbered all other treatments with mean count of 72.5 and 76 at 5 and 10 DAP, respectively. The highest number of snails in black gram- based bait might be due to the high protein content along with emission of volatiles by microbial fermentation. Other superior baits were based on wheat flour, ripe banana and ripe papaya with jaggery and yeast with values 33.5, 57 and 29, respectively, at 10 DAP.  Fermented baits based on pineapple waste + jaggery, and cowpea whole + common salt 2.5 % were found similar in the mean count of snails at 10 DAP. The treatments, matta rice + jaggery, rice gruel water + jaggery, and black gram powder + common salt 2.5 % were also found similar. Rice gruel water with jaggery and yeast was also found to attract GAS ranging from 9.5 to 14.5 at 10 DAP, and hence can be utilized as a locally available cheap resource for trapping GAS. Madrewar et al. (2024) reported the effectiveness of fermented glucose+ yeast solution in attracting GAS with mean capture of 25.83. Our findings also confirmed the efficacy of liquid fermented baits based on jaggery and yeast in trapping snails, as observed during the preliminary screening 2021-22.
Table 2: Preliminary screening of different fermented baits against GAS during 2022-23
	Sl No.
	Composition
	Mean cumulative count of snails

	
	
	5 DAP
	10 DAP

	1
	[bookmark: _Hlk222831915]Ripe papaya 500 g+ jaggery 200 g + yeast 5g + water 1000 mL
	29
(5.390)bc 
	29
(5.390)bcd

	2
	Ripe papaya 500 g+ jaggery 200 g+ yeast 5 g+ CuSO4 2.5 g + water 1000 mL
	3.5
(1.850)def
	4.5
(2.430)efg

	3
	Ripe papaya 500g+ jaggery 200g +yeast 5 g+ CuSO4 25g +water 1000 mL
	3
(1.725)def
	5.5
(2.160)efg

	4
	Ripe banana (Variety Palayankodan) 500 g+ jaggery200 g + yeast 5g + water 1000 mL
	51.5
(7.215)ab
	57
(7.580)ab

	5
	Ripe Robusta banana peel 500 g+ jaggery 200 g + yeast 5 g +water 1000 mL
	3.5
(1.725)def
	3.5
(1.725)efg

	6
	Ripe Robusta banana peel 500 g+ jaggery 200 g + yeast 5 g + CuSO4 25 g + water 1000 mL
	0.5
(0.965)ef
	1
(1.220)fg

	7
	[bookmark: _Hlk222846019]Pineapple peel waste 500 g + jaggery- 200 g+ yeast 5g+ water 1000 mL
	15
(3.885)cd
	21
(4.635)cde

	8
	Pineapple peel waste 500 g + CuSO4 25 g
	3.5
(1.965)def
	3.5
(1.965)efg

	9
	Ripe noni fruit 500 g+ jaggery 200 g + yeast 5 g + water 1250 mL
	3
(1.850)def
	7.5
(2.830)defg

	10
	Matta rice 500 g+ jaggery 200 g + yeast 5g + water 1250 mL
	9
(3.080)cdef
	14
(3.805)cdef

	11
	Rice gruel water 500 mL+ jaggery 200 g + yeast 5 g
	0
(0.710)f
	5.5
(2.230)efg

	12
	Rice gruel water 500 mL+ common salt 12.5 g + yeast 5 g
	4.5
(2.160)def
	6
(2.410)efg

	13
	Rice gruel water 500 mL+ yeast 5 g +CuSO4 2.5 g+ water 500 mL
	0.5
(0.965)ef
	0.5
(0.965)fg

	14
	Rice gruel water 500 mL+ jaggery 200 g+ yeast 5 g+ CuSO4 2.5 g + water 500 mL 
	8
(2.870)cdef
	9.5
(3.080)cdefg

	15
	Rice gruel water 500 ml+ jaggery 200g+ yeast 5g+ water 500 mL
	14.5
(3.830)cd
	14.5
(3.830)cdef

	16
	Crushed cucumber 500g+ Rice gruel water 50 mL + yeast 1 g + water 1200 mL
	10
(3.180)cdef
	10
(3.180)cdefg

	17
	[bookmark: _Hlk222831933]Wheat flour 500g+ jaggery 200 g +yeast 5g +water 1250 mL
	27
(5.215)bc
	33.5
(5.830)bc

	18
	Wheat flour 500g+ jaggery 200 g + yeast 5g + CuSO4 25 g +water 1250 mL
	0.5
(0.965)ef
	0.5
(0.965)fg

	19
	Wheat flour 500 g+ jaggery 200g+ yeast 5 g+ CuSO4 2.5 g+ water 1250 mL
	3
(1.850)def
	5.5
(2.430)efg

	20
	[bookmark: _Hlk222831647]Black gram powder 500g+ common salt 2.5 g + water 1250 mL
	72.5
(8.450)a
	76
(8.640)a

	21
	[bookmark: _Hlk222846748]Black gram powder 500g+ common salt 12.5 g + water 1250 mL
	12
(3.525)cde
	13
(3.665)cdef

	22
	Green gram powder 500 g+ common salt 12.5 g + water 1250 mL
	4.5
(2.235)def
	6.5
(2.600)defg

	23
	Green gram powder 500 g+ common salt 2.5 g+ water 1250 mL
	10
(3.235)cdef
	10
(3.235)cdefg

	24
	[bookmark: _Hlk222846093]Cowpea powder 500 g+ common salt 12.5 g + water 1250 mL
	22
(4.155)cd
	25.5
(4.415)cde

	25
	Cowpea powder 500 g+ common salt 2.5 g+ water 1250 mL
	5
(2.350)def
	5
(2.350)efg

	
	SE (d)
	1.128
	1.194


N= 2, Figures in paranthesis are square root transformed values, Figures with same alphabets are significant at P< 0.05 by DMRT
3.2. Addition of copper sulphate (CuSO4) into different fermented baits
[bookmark: _Hlk222832607][bookmark: _Hlk232594914][bookmark: _Hlk232088294][bookmark: _Hlk231195286][bookmark: _Hlk232088421]The treatments with addition of CuSO4 at 0.5 and 5 % into ripe papaya and whole wheat flour- based baits was found to be significantly different from their baits without CuSO4 addition (Table 2 and Fig. 1). Significant reduction in the number of snails were observed in those baits added with CuSO4 at the above two concentrations, and a greater number of snails were observed in the baits with no CuSO4. Similar results were found when CuSO4 (5 %) was added into baits based on ripe Robusta banana peel and pineapple peel waste (Table 2, Fig. 2). The same trend was also observed in the treatments based on rice gruel water with and without CuSO4 (Table 2). Capinera and Dickens (2016) inferred from their study that higher concentrations of copper- based fungicides were found as effective feeding deterrents and repellents of terrestrial plant feeding molluscs including GAS. Thus, the decreased catch in snail traps with increased CuSO4 concentration in the present study showed the repellency of snails to CuSO4. 







3.3. Addition of common salt to fermented pulse- based baits
Similarly, the number of snails trapped decreased with increase in concentration of common salt from 0.5 % to 2.5 % in black gram and green gram- based baits (Fig. 3). At 10 DAP, more than five- fold increase in the number of snails were observed in black gram- based bait with common salt at 0.5 % than in bait with common salt at 2.5 %.  It indicated the inhibition of snails at increased common salt concentration.  Roda et al. (2018) reported a greater number of snails in baits without salt, under both laboratory and field conditions, demonstrating the inhibitory effect of dissolved salt in water. The green gram- based baits with the same concentrations of common salt did not show significant variation in the mean count of snails, at the above two concentrations. But the number of snails trapped in cowpea- based baits with common salt 2.5 % were found to be higher than at lower salt concentration 0.5%. Xu et al. (2026) have identified an array of volatile compounds from fermented cowpea at different salinity levels. They reported that considerable number of bacterial communities will aid in fermentation process at 3% salt concentration. Thus, the volatiles emanating from cowpea during fermentation of the bait prepared with salt concentration 2.5% might have contributed to the greater number of snails. In the present findings, among the three pulses, black gram was found more superior in attracting the snails. 






3.4. Confirmatory trials
 GAS were trapped in all the selected treatments in the confirmatory trials during 2022-23 and 2023-24 with mean count at 10 DAP ranging from 3.4- 44.6 and 1.75- 39, respectively. Small and medium sized snails were more attracted to the bait traps than large sized snails. Minott et al. (2018) and Vanitha et al. (2008) also reported a greater number of small and medium sized snails caught in different food baits.  No significant increase in mean count were found in all treatments after 5 days of treatment up to 10 DAT. Hence, enhanced trapping could be obtained when it will be replenished with fresh baits after 5- 7 days.
During the confirmatory trial 2022-23, the bait based on whole black gram and common salt (0.5 %) was found most superior with mean catch of 43.4 and 44.6 at 5 and 10 DAP, respectively. It was followed by whole wheat flour and cooked matta rice- based baits with mean catch of (19.4, 23.2) and (11.8, 18) at 5 and 10 DAP, respectively. Vinod (2016) reported fermented bait consisting of wheat flour 500 g, jaggery 200 g and yeast as the superior trap over others in a study conducted in Thiruvananthapuram. Saxena and Mahendru (2000) evaluated the efficacy of different baits namely, wet wheat, gram, barley and corn flour and identified wet wheat flour as the best bait for A. fulica. The effectiveness of fermenting bread dough- based baits comprising all- purpose bleached flour, dry yeast and water for trapping GAS was also reported by Veasey et al. (2021). In the present study, the superior black gram- based bait with common salt (0.5 %) was found to have trapped almost double the number of snails than wheat flour- based bait which might be due to its higher protein content and emission of more volatiles attractive to the snails. The number of snails in black gram- based bait with common salt (2.5 %) was found significantly lower than that of the bait with salt 0.5 %.  This was found in conformity with the findings of Roda et al. (2018) where more snails were trapped in baits without salt as discussed in 3.3. The trap catches in ripe papaya- based bait, ripe banana- based bait, pineapple waste- based bait, and black gram powder with common salt 2.5 % were found similar at 10 DAP. 
Table 3: Efficacy of different fermented baits for Giant African Snail in confirmatory trial (2022-23)
	Sl No.
	Composition
	Mean no.of snails trapped

	
	
	5 DAP
	10 DAP

	1
	[bookmark: _Hlk222844243]Ripe papaya fruit 500 g+ jaggery 200g + yeast 5 g+ water 1000 mL
	5.4
(2.422)cd
	7.2
(2.762)c

	[bookmark: _Hlk222844262]2
	Ripe banana (Variety Palayankodan) 500 g+ jaggery 200 g + yeast 5g + water 1000 mL
	6.4
(2.578)cd
	6.6
(2.628)c

	3
	Pineapple waste 500 g + jaggery 200 g+ yeast 5g + water 1000 mL 
	2
(1.412)d
	3.4
(1.940)c

	4
	[bookmark: _Hlk222844155]Cooked Matta rice 500 g+ jaggery 200 g + yeast 5g + water 1250 mL
	11.8
(3.026)bc
	18
(4.188)b

	5
	[bookmark: _Hlk222844437]Black gram powder 500g+ common salt 2.5 g + water 1250 mL
	43.4
(6.622)a
	44.6
(6.716)a

	6
	[bookmark: _Hlk222844287]Black gram powder 500g+ common salt 12.5 g + water 1250 mL
	2.6
(1.746)cd
	6.2
(2.554)c

	7
	Wheat flour 500g+ jaggery 200 g + yeast 5g + water 1250 mL (check)
	19.4
(4.330)b
	23.2
(4.758)b

	
	SE (d)
	0.641
	0.460

	
	CD (5 %) 
	1.324
	0.949


[bookmark: _Hlk222863358][bookmark: _Hlk222863482]N=5, Figures in paranthesis are square root transformed values, Figures with same alphabets are significant at P< 0.05 by LSD

During 2023-24, the cumulative mean count of snails ranged from 1.75 to 23.75 and 1.75 to 39 at 5 and 10 DAP, respectively. At 5 and 10 DAP, the treatment based on black gram powder and jaggery was found most superior with mean number of snails 23.75 and 39 followed by ripe papaya (15.75, 33.75) and banana- based baits (8, 24.75). These three baits were found more superior than whole wheat flour- based bait (check). Kant and Diarra (2016) studied the feeding preference of GAS under field and lab conditions and found papaya as a preferred host causing damage to fruits.  Kumar et al. (2018) reported chopped raw papaya and rice bran with jaggery as superior attractants for GAS based on their field trials at Balehonnur in Karnataka.  Roda et al. (2018) reported Cavendish bananas as attractant baits for GAS. Minott et al. (2018) also reported the effectiveness of attractant baits using bread fruit, banana and papaya, where they mixed these food baits in copper sulphate solution. The number of snails trapped in baits based on black gram powder and common salt, and whole wheat flour with jaggery were found similar in the present study. The fermented black gram- based bait with jaggery was found to have attracted a greater number of snails than its bait based on common salt. Thus, jaggery was found to have a profound influence in attracting snails towards the baits, unlike common salt which shows some inhibitory effect as discussed earlier.

Table 4: Efficacy of different fermented baits for Giant African Snail in confirmatory trial (2023-24)
	[bookmark: _Hlk222776421][bookmark: _Hlk232156716]Sl No.
	Composition
	Cumulative mean count of GAS

	
	
	5 DAP
	10 DAP

	1
	[bookmark: _Hlk222773950]Ripe banana (variety Palayankodan) 500 g+ jaggery 200 g+ yeast 5 g+ water 1250 mL
	8
(2.898)abc
	24.75
(4.95)ab

	[bookmark: _Hlk222778861]2
	Ripe papaya fruit 500 g + jaggery 200 g+ yeast 5 g+ water 1250 mL
	15.75
(3.508)ab
	33.75
(5.063)ab

	3
	[bookmark: _Hlk222773988]Black gram powder 500g+ common salt 12.5g+ water 1250 mL
	7.75
(2.698)bc
	8.75
(2.87)bc

	[bookmark: _Hlk222770886]4
	[bookmark: _Hlk222865504]Black gram powder 500 g + jaggery 200g+ water 1250 mL
	23.75
(4.628)a
	39
(6.143)a

	5
	[bookmark: _Hlk222774046]Plain water 1250 mL
	1.75
(1.408)c
	1.75
(1.408)c

	[bookmark: _Hlk222774185]6
	[bookmark: _Hlk222774022]Wheat flour 500 g+ jaggery 200 g+ yeast 5 g+ water 1250 mL
	5
(2.300)bc
	9.25
(3.078)bc

	
	SE (d)
	0.895
	1.096

	
	CD (5 %)
	1.908
	2.337


N=4, Figures in paranthesis are square root transformed values, Figures with same alphabets are significant at P< 0.05 by LSD
4. Conclusions
This study identified several locally available fermented materials that can attract and trap Giant African Snail under field conditions. Preliminary screening showed that ripe papaya, ripe banana, wheat flour, pineapple waste, cooked rice, rice gruel water, cowpea, green gram, and black gram-based baits attracted snails to varying degrees. Among these, black gram-based bait, ripe papaya-based bait, ripe banana-based bait, and wheat flour-based bait showed stronger trapping potential.
The confirmatory trials supported the superiority of black gram-based bait. In 2022–23, black gram powder with 0.5% common salt recorded the highest cumulative catch at both 5 and 10 days after placement. In 2023–24, black gram powder with jaggery produced the highest catch, followed by ripe papaya and ripe banana baits. The results also showed that copper sulphate reduced snail catches when added to several fermented baits. Higher salt concentration reduced attraction in black gram and green gram baits, although the response differed in cowpea-based bait.
The findings suggest that fermented baits prepared from locally available materials can support integrated management of Giant African Snail. Black gram, ripe papaya, ripe banana, wheat flour, and cooked rice-based baits may be considered for field use, with bait replacement after about five to seven days to maintain trapping efficiency.
Limitations
This study had several limitations. The preliminary screening trials used only two replications, which limits the strength of comparisons among many bait formulations. Field trials were conducted in farmers’ plots during monsoon seasons, and environmental factors such as rainfall, humidity, crop condition, shade, and initial snail density were not fully quantified. Baseline snail population density before bait placement was not reported. The study used cumulative trap counts, but the possibility of variation in snail movement, bait degradation, and repeated attraction over time was not fully assessed. The baits were tested in selected locations near Odakkali, so results may differ in other agro-climatic regions or crop systems. Cost, labour requirement, shelf life, and farmer adoption were not evaluated. The environmental effects of salt and copper sulphate in field use were not assessed. Future research should include larger replicated trials, standardized bait-refresh intervals, cost analysis, and region-wise field validation.
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Fig. 1. Effect of CuSO4 addition in fermented snail baits

No CuSO4	
Ripe papaya based bait	Whole wheat flour based bait	Ripe papaya based bait	Whole wheat flour based bait	29	27	29	33.5	CuSO4 0.5%	
Ripe papaya based bait	Whole wheat flour based bait	Ripe papaya based bait	Whole wheat flour based bait	3	3	5.5	5.5	CuSO4 5%	
Ripe papaya based bait	Whole wheat flour based bait	Ripe papaya based bait	Whole wheat flour based bait	3.5	0.5	4.5	0.5	     At 5 DAP                                                                                 At 10 DAP     


Mean count of GAS




Fig.2. Effect of CuSO4 addition in Robusta banana peel and pineapple peel waste

No CuSO4 	Ripe Robusta banana peel 	Pine apple waste	Ripe Robusta banana peel 	Pineapple waste 	3.5	15	3.5	21	CuSO4 5 %	Ripe Robusta banana peel 	Pine apple waste	Ripe Robusta banana peel 	Pineapple waste 	0.5	3.5	1	3.5	Column1	Ripe Robusta banana peel 	Pine apple waste	Ripe Robusta banana peel 	Pineapple waste 	At 5 DAP                                                                           10 DAP 


Mean count of GAS




Fig. 3. Effect of adding common salt in fermented pulse- based baits 

Common salt 2.5 %	
Whole black gram 	Whole green gram	Whole cowpea	Whole black gram 	Whole green gram	Whole cowpea	12	4.5	22	13	6.5	25.5	Common salt 0.5 %	
Whole black gram 	Whole green gram	Whole cowpea	Whole black gram 	Whole green gram	Whole cowpea	72.5	10	5	76	10	5	Column1	
Whole black gram 	Whole green gram	Whole cowpea	Whole black gram 	Whole green gram	Whole cowpea	Column2	
Whole black gram 	Whole green gram	Whole cowpea	Whole black gram 	Whole green gram	Whole cowpea	
Mean count of GAS




