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Host Preference Studies of Giant African Snail, Achatina fulica Under Laboratory Condition                            
                                                                                 

ABSTRACTThe current study was conducted during Kharif 2024 at laboratory of Department of Entomology, College of Agriculture, Vasantrao Naik Marathwada Agricultural University, Parbhani, Maharashtra. The experiment was structured following a Completely Randomized Block Design with eight treatments, each replicated three times. The objective of the study was to investigate the preferred host of giant African snail. The host preferred by giant African snails were assessed in both no choice and choice condition. Observations were mainly made on the food consumed and number of snails found on the host plants. Among all the eight tested host plants, T5 - Spinach leaves (73.48%), T2 - Mulberry leaves (61.79%), T4 - Papaya leaves (40.32%) and T3 - Soybean leaves (35.77%) were highly preferred. Host plants T1 – Cabbage leaves (28.64%), T6 – Okra fruit (21.22%) and T7 – Potato tuber (18.72%) were moderately preferred and least preferred host was T8 – Custard apple leaves (8.76%). The highly preferred host plant of giant African snail in both no choice and choice test are Spinach leaves and least preferred host plant was Custard apple leaves.
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1. INTRODUCTION 
Achatina fulica Bowdich, one of the notorious invasive terrestrial gastropods that is categorized as Achatina fulica Bowdich (Phylum: Mollusca, Class: Gastropoda, Subclass: Pulmonata, Order: Stylommatophora and Family: Achatinidae) by Vogler et al. (2013). According to the Global Invasive Species Database, giant African snail is one of the 100 World Worst invaders Lowe et al. (2000). It is a polyphagous pest causing economic damage to about more than 500 different plant species by complete defoliation Bhattacharyya et al. (2014).
Giant African snail is native to east Africa and originated in Natal, Mozambique in the South and ventured into Kenya, southern part of Ethiopia and Somalia in the North Raut and Barker (2002). It was also found established in 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 and reported as a serious pest of horticulture, agriculture and garden crops.
Giant African snails are up to 30 cm in length, 10 cm in diameter, and weigh 32 grams with light yellow ovate-conoid shells and with fine grooves, and vertical stripes, with 8 -10 whorls Raut and Ghose (1984). They possess a retractile unsegmented body with two tentacles (one serving vision and the other sensory function), respire by means of mantle cavity and move by use of a mucus secreting foot Srivastava (1992). They are hermaphrodite with the ability to produce both sperm and egg Mead (1961). The giant African snails have three life stages: egg, juvenile and adult.
These African giant snails are a nightmare to agriculture and they are a menace to human health, ecosystem and to society. They cause more damage to young seedlings, crops in nursery and succulent plants by means of complete defoliation. They will damage all the parts of the plant. Their host plants include soybean, banana, eggplant, cucumber, cotton, mulberry, bean, cassava, pumpkin and many others Prasad et al. (2004).
High fecundity, massive population, favorable climatic conditions and the existence of defensive shell the giant African snails succeed in establishing themselves as an invasive species. Giant African snails, whose population surged due to intermittent heavy rainfall, devastated around 72,491 hectares of mainly soybean crops in Marathwada region during the 2022 Kharif season, causing complete crop loss for approximately 1,18,000 farmers Joshi (2022). The eradication of these snails is costly and more challenging. 
Hence, the present study was undertaken to investigate the host plants of giant African snails, to identify non-preferred hosts and that non-preferred hosts can be used in controlling the snails as barrier crops or by preparing biopesticides to control the snail population.
2. MATERIALS AND METHODS
A laboratory experiment was conducted at Department of Entomology, College of Agriculture, Vasantaro Naik Marathwada Krishi Vidyapeeth, Parbhani, Maharashtra to investigate the preferred host plants of giant African snails by means of both no-choice and choice tests. The host plants required for the experiment were collected from the university campus and from a nearby market.
2.1 No-choice test
The experiment consisted of eight treatments, three replications in completely randomized block design. Table 1 contains the different host plants used in the experiment. The snails of equal size and weight were collected, starved for 24 hours and tested for host preference. A very thin layer of soil was spread at the base of the testing cages and water was sprinkled to keep it moist. Pair of starved snails were introduced into each testing cages where 50 g of different host plants were placed. Food consumption percentage was observed and the host range was evaluated on the basis of food consumption.
2.2 Choice test
The experiment comprises eight treatments and three replications in the form of a completely randomized block design. The table 1 enlists the various host plants used in the experiment. A total of 105 snails were used (35 snails in each replication) after being starved overnight before being subjected to a choice test. 50 g of each host plant was taken. The host plants were arranged in an area of 75 cm2 with the same space and moist soil was kept in the middle. The snails were released at the center during evening hours and a snail net cage was placed over the experimental area to prevent snails escaping. Observation was made on the number of snails present on the host plants at early morning period and host preference was calculated.
Table 1. Details of host plant used for the experiment
	Treatment no.
	Host plants

	T1
	Cabbage leaves (Brassica oleracea)

	T2
	Mulberry leaves (Morus sp.)

	T3
	Soybean leaves (Glycine max)

	T4
	Papaya leaves (Carica papaya)

	T5
	Spinach leaves (Spinacia oleracea)

	T6
	Okra fruit (Abelmoschus esculentus)

	T7
	Potato tuber (Solanum tuberosum)

	T8
	Custard apple leaves (Annona squamosa)





3. RESULTS AND DISCUSSION
The data on food consumption and host plants preferred by giant African snails were mentioned here under:
3.1 No-choice test
According to the data, among the different host plants tested against giant African snail T5 - Spinach leaves (36.74 g) were consumed in higher quantities out of the provided 50 g followed by T2 - Mulberry leaves (30.89 g) during 72 hrs. The next preferred food plants by Achatina fulica was T4- Papaya leaves (20.16 g) which was on par with T3 - Soybean leaves (17.88 g), followed by T1 - Cabbage leaves (14.32 g), T6 - Okra fruit (10.61 g) and T7 - Potato tuber (9.36 g). Custard apple leaves (4.38 g) were least consumed by the giant African snail.
The highest per cent consumption was observed in T5 - Spinach leaves (73.48 %), followed by T2- Mulberry leaves (61.79 %), T4 - Papaya leaves (40.32%), T3 - Soybean leaves (35.77 %), T1 - Cabbage leaves (28.64%), T6- Okra fruit (21.22%) and T7 - Potato tuber (18.72%) by the giant African snails. Lower consumption per cent was observed in T8 - Custard apple leaves (8. 76 %). Spinach leaves were preferred significantly superior over all the other provided host plants.
The obtained results show that, there is a lot of variation in terms of food preference and thus there is variation in the quantity of food consumption. 
Similar findings were recorded by Bhondave et al. (2024), who stated that Spinach leaves are highly preferred by giant African snails compared with marigold, papaya, mulberry, cabbage, tomato and coriander leaves, where the food consumption percentage of spinach leaves was 74.98%.
Wagh and Patil (2016) studied the food preference of giant African snails under laboratory conditions and reported that spinach leaves were highly preferred in comparison with China rose, cabbage, mulberry and jujube.
Ahmed and Hamzat (2020) conducted a trial using selected leaves (Spinach oleracea leaves, Ipomoea asarifolia leaves, Cucurbita pepo leaves and Commiphora africana leaves) to test the feeding preference of snails and reported that the feed intake was high in spinach leaves.
Raut and Barker (2002) stated that food consumption is dependent on the quantitative and qualitative differences of host plants such as nutritional properties of food.

Table 2. Amount and per cent of food consumed by giant African snail, Achatina fulica
	Treatment No
	Food plants
	Food consumed (g)
	Food consumed (%)

	T1
	Cabbage leaves (Brassica oleracea)
	14.32
   (3.84) #
	28.64
  (32.33) *

	T2
	Mulberry leaves (Morus sp.)
	30.89
(5.60)
	61.79
(51.80)

	T3
	Soybean leaves (Glycine max)
	17.88
(4.28)
	35.77
(36.68)

	T4
	Papaya leaves (Carica papaya)
	20.16
(4.54)
	40.32
(39.40)

	T5
	Spinach leaves (Spinacia oleracea)
	36.74
(6.10)
	73.48
(59.01)

	T6
	Okra fruit (Abelmoschus esculentus)
	10.61
(3.32)
	21.22
(28.80)

	T7
	Potato tuber (Solanum tuberosum)
	9.36
(3.13)
	18.72
(25.59)

	T8
	Custard apple leaves (Annona squamosa)
	4.38
(0.26)
	8.76
(17.19)

	
SE (m) ±
	
0.097
	
0.953

	
C.D. (1%)
	
0.402
	
3.935

	
C.V. (%)
	
4.086
	
4.559


          
                 Figures in the parentheses are # arcsine and *√x + 0.5 transformed values








 

                         Fig. 1. Per cent food consumption by giant African snails in no-choice test
3.2 Choice test
Giant African snails being a poly phytophagous pest attacking a wide range of host and non-specific host plants.  Choice test experiment was conducted in the laboratory and T5 - Spinach leaves (20.66%) was highly preferred by giant African snails when compared with other host plants. The next preferred host plants were T2 -Mulberry leaves (15.16%) followed by T3 - Soybean leaves (14.20%), T1 - Cabbage leaves (12.33%), T4 - Papaya leaves (10.43%), T6 - Okra fruit (7.56%) and T7 – Potato tuber (5.7%). The least preferred food plant by the giant African snail was custard apple leaves (2.8%).
The giant African snails showed selective feeding behavior choosing certain food over others and host plants spinach, mulberry, soybean, papaya and cabbage leaves were highly preferred and least preference to okra fruit and potato tuber and custard apple leaves was rejected food as it is toxic to snails and acts as a repellent.  
Obgu et al. (2024) stated that snails prefer food based on the sense of smell and taste as attractiveness and palatability of food. Khan and Matra (2024) mentioned that some of the desired host plants were soybean, cabbage, papaya, bean, banana, cassava, cotton etc. and snails favor almost 500 species of plants. 
Ademolu et al. (2016) explained that snails feed on multiple varieties of foods since they can consume whatever is accessible to them in their environment. Valarmathi (2017) noted that the snails would prefer food plants of soft texture and Raut (1982) who stated that Achatina fulica would like food plants of soft nature. 
According to Singh and Singh (2001), a compound acetogenins that were isolated in Annona squamosa (custard apple) was toxic to snails and even more effective than the synthetic molluscicides. The present research is consistent with the results of the above-mentioned scholars.
Table 3. Preferred host of the giant African snail, Achatina fulica in a choice test
	Treatment No.
	Host plants
	Preferred host plant of snails (%)

	T1
	Cabbage leaves (Brassica oleracea)
	12.33
  (20.53) *

	T2
	Mulberry leaves (Morus sp.)
	15.16
(22.09)

	T3
	Soybean leaves (Glycine max)
	14.20
(22.13)

	T4
	Papaya leaves (Carica papaya)
	10.43
(18.80)

	T5
	Spinach leaves (Spinacia oleracea)
	20.66
(27.03)

	T6
	Okra fruit (Abelmoschus esculentus)
	7.56
(15.90)

	T7
	Potato tuber (Solanum tuberosum)
	5.7
(13.81)

	T8
	Custard apple leaves (Annona squamosa)
	2.8
(9.63)

	
SE (m) ±
	
0.652

	
C.D. @ 1%
	
2.692

	
C.V. (%)
	
5.991


                 
                *Figures in the parentheses are arcsine transformed values









    





Fig. 2. Host preferred by giant African snails during choice test
4. CONCLUSION
The study concluded that there is a considerable difference in the host plants preferred by giant African snails. Among all the tested host plants in both no-choice and choice test Spinach leaves was highly preferred by giant African snail, followed by mulberry leaves, soybean leaves, papaya leaves and cabbage leaves. Moderately preferred host plants were okra fruit and potato leaves and least preferred host plant was custard apple leaves. Thus, spinach can be grown as intercrop to reduce snail infestation on the main crop and custard apple leaves extraction can be used in controlling snail population.
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