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Abstract
The indiscriminate use of high-energy inputs like chemical fertilizers, pesticides, herbicides and farm mechanization is resulting in a decline in the amount of organic carbon in the soil, a decrease in the population of soil microbes, a loss of biodiversity in the flora and fauna and an accumulation of inorganic chemicals, which are deteriorating soil and crop ecosystems. Due to habitat loss brought on by excessive chemical use, both the variety and number of insects are declining globally. If extensive action is not taken, many of these important creatures, including Earthworms, Green Lacewings, Ladybug Beetles, Trombidium spp., and others will go extinct within the next few decades. Ironically, the uncontrolled application of chemical fertilizers, insecticides, and pesticides as well as over-exploitation by the drug trade are the main threats to these beneficial and valuable creatures. In this study, the importance of beneficial, farmer-friendly, trombididae in biological pest management, medicinal use, enhancing soil fertility and identifying potential change trajectories and forecasting their consequences on beneficial insects provides a scientific framework for making informed decisions regarding sustainable agriculture methods to save them from extinction were suggested.
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Introduction
[bookmark: _Hlk123460646][bookmark: _Hlk136596700][bookmark: _Hlk136597040][bookmark: _Hlk136002981]Insects provide vital ecosystem services to agricultural systems. Many insects found on agricultural land are not a threat to crop productivity but are valuable to farmers in various ways, such as natural enemies, pollinators, and productive insects, Ladybug beetle and Trombidium spp. etc. (Daily, 1997; Pimentel et al., 1997; Kremen et al.,2007; Zhang et al., 2007; Schowalter et al., 2018). Currently, farmers are only concerned with their own financial gain, disregarding the effects their actions will have on the environment, beneficial insects, and human health. Insecticides can be a useful crop production tool for increasing yield, but their widespread and indiscriminate usage exposes farmers to major health hazards, resulting in negative repercussions for insects that are valuable to farmers (De Paz et al., 2023). Fields shared by numerous helpful insects favorably increase crop productivity (Getanjaly et al., 2015; Dhananjayan et al., 2020). Therefore cautious decisions must be made to manage insect diversity, and farmers must be made aware of the beneficial insects. 
[bookmark: bbib78] 	According to numerous studies (Kluser and Peduzzi, 2007; Potts et al., 2010; Ollerton et al., 2014; Powney et al., 2019), beneficial insects that provide essential services like pollinators are currently experiencing widespread decreases and the expansion of agricultural land and the intensification of agricultural practices (Robinson and Sutherland, 2002; Kotze and O'Hara, 2003; Kluser and Peduzzi, 2007; Potts et al., 2010) are major contributors to the decline of insect populations, which has been documented by numerous studies (Kotze and O'Hara, 2003; Brooks et al., 2012; Oliver et al., 2015).  These changes have led to an increase in the use of agrochemicals (Basedow, 1990; Woodcock et al., 2016) and a simplification of landscapes (Kotze and O'Hara, 2003; Bianchi et al., 2006; Ollerton et al., 2014; Senapathi et al., 2015; Landis, 2017), both of which have negatively impacted insect populations and their natural enemies. The exploitation of these insects is also being spurred on by the commercialization of them for human greed and medical uses. Insects' ability to perform their functions declines along with them (Kremen et al., 2002; Oliver et al., 2015). According to Zhao et al. (2015) and Garibaldi et al. (2011), deficits are already present or are expected to materialize shortly (Aizen et al., 2018). In this paper, we take a brief look at one of the astonishing beneficial mites that are on the verge of extinction (Trombidium grandissimum). This amazing creature has numerous advantages in maintaining soil and environmental health. (uwlax.edu)
[bookmark: _Hlk139101365] Taxonomic hierarchy
Even the taxonomy and phylogeny of this small genus are confusing, with some authors listing as many as 17 species (Ma˛kol 2000) to as few as six species (Ma˛kol 2007; Ma˛kol & Wohltmann 2012) and There are possibly many more undescribed species in the genus (Welbourn 1985, 2021 personal communication; Zhang 1995, 1998). Taxonomic classifications are as follows: (Table 1) 
Table 1: Taxonomic hierarchy


	Domain
	Eukarya

	Kingdom
	Animalia

	Phylum
	Arthropoda

	Subphylum
	Chelicerata

	Class
	Arachnida

	Subclass
	Acari

	Superorder
	Acariformes

	Order
	Actinededa

	Suborder
	Parasitengona

	Superfamily
	Trombidiodea

	Family
	Trombidiidae (Leach, 1815)

	Genus
	Trombidium

	Species
	There are more than 200 Trombidian spp,


Out of these “Trombidium grandissimum” species is the most common species found in India (Sayantan De 2020) which was depicted in Fig 1.
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Fig 1: Trombidium grandissimum in the typic haplustalf of Crop Cafeteria G.D. Goenka University, Sohna, Gurgaon.

Common names
[bookmark: _Hlk138844538]They are well-known by a variety of names in various parts of India because of their widespread distribution. Shalini Bhowate et al., 2020 & Paramesh et al., 2021 revealed that this mite is known as Rani Keeda in Chhattisgarh, Sadhav Bav in Orissa and Bhagavan Ki Budhiya in many parts of North India. The best-studied species typically come out of their underground burrows following the first heavy rains of summer (or winter in regions with few summer rains) and are only active on the surface for a few hours in the morning to close to midday for one to three days following a rain that brings concurrent flights of reproductive termites (Cloudsley-Thompson 1962; Tevis & Newell 1962; Dunlop et al., 2018). Whereas, in South India, they are known as Arudra Purugulu because they only appear in Arudra Karthe after the first rains in Telangana and Andhra Pradesh farmlands. Even in ancient Sanskrit literature, these species are called Birbahutti is mentioned, which appears to be the red velvet mite based on the description. (Tevis et al., 1962; Lighton et al., 1995; (https://owlcation.com).
Ecological distribution
With time complexity has increased and evolution paved its path facilitating adaptation and survival of different forms of life in extreme climatic changes and new environments (Thompson et al., 1975; Shanahan, 2004). Like other animals Arachnids also undergo various adaptations to provide the best fit in that environment (Samways 1994 & Canals 2015). The adaptation could manifest as a change in a creature's eating habits, surroundings, structure, or behavior (Liu 2015; Walzer 2015). Thus each family has its unique feature for adaptation. Among other families, mites belonging to Trombidiidae are less studied (Mathur et al., 1964; Belaam et al.,2018).
1. These mites are prevalent in dry areas of India. These mites can also be found in organic soils, sand deserts, woodlands and forest soils as well as in litter, humus, moss and other terrestrial environments (Thompson 1962, Brain et al., 2011; Werner 2015; Manu et al., 2021).
2. [bookmark: _Hlk136252577][bookmark: _Hlk136510428][bookmark: _Hlk136253735]They spend most of the year underground, it emerges after the rainy season and is seen on the ground in large muscles. As a result, it is also known as a "rain insect". Every year, they only spend a few hours outside the ground, searching for food and mate. (John et al., 2006; George et al., 2011; Paramesh et al., 2021; Schmidt et al., 2022).
3. They can also be found in large numbers in the Palearctic region and in a wide range of other habitats, such as deserts and damp soils (Makol et al., 2000; Yoder et al., 2008; (https://owlcation.com;https://en.wikipedia.org/wiki/Trombidiidae;https://bugguide.net/node/view/2419)
4. [bookmark: _Hlk136512533]Recent research has shown that T. grandissimum antifungal oil and hemolymph of these mites have antifungal activity. This secretion enables the mite to survive in harsh environments (Haunerland & Bowers 1989; Liu 2015; Walzer 2015; Paramesh et al., 2021).
Mighty reproduction
[bookmark: _Hlk136510518]The group of Trombidiidae has a complex life cycle in the soil and is usually univoltine (Henking, 1882; Howard, 1918; Miller, 1925; Hirst, 1926; Michener, 1946; Robaux, 1974; Aeschlimann and Vitou, 1986; Southcott, 1986b, 1994; Zhang and Xin, 1992; Zhang et al. 1995; Dong et al., 1996). The temperate in the environment plays a major role in the hatching of the eggs laid in the soil during March–July and hatch after 1–2 months. The formation of the larvae is generally in synchrony with the hosts of them. Red velvet mites have a unique way of breeding (Mathur et al., 2012). Trombidiidae mite males and females engage in encircling dances before mating (Moss 1960; Dong et al., 2018). Adult male mites begin by laying eggs on small twigs or stalks. After that, the male mite spins an intricate silken trail to the sperm. Female mites notice these threads and go in search of the males who left them. If they are attracted, they will sit on the sperm and pick it up before releasing the eggs into the soil. A second male red velvet mite will destroy the silken route and replace it with his own if he finds the sperm garden. Before becoming adults, young red velvets moultens through several stages such as egg, larvae, and nymph and finally become adults (Andr´e, 1945; Moss, 1960; Robaux, 1974; Witte, 1991; Smith, 1998 Sayantan De 2020; Singh et al., 2021).
Multi-dimensional uses of velvet mite:
The various responsibilities act by the velvet mite was depicted in Fig 2.
[image: ]    







                                               






                                                Fig 2: Multi-dimentional uses of velvete mite

Red velvet – a medicine mite
Due to their immunological, analgesic, antibacterial, diuretic, anti-rheumatic, and anesthetic capabilities, insects have been shown to be very valuable sources of pharmaceuticals for modern medicine (Yamakawa 1998; George et al., 2011; Shrivastava et al., 2015; Rajkhowa et al., 2016).  In close proximity to one another, arthropods including wasps, bees, mole crickets, scarabae, cicadanymphs, and centipedes are vulnerable to microbial attacks and epidemic diseases, according to Beattie et al., 1986. To limit disease activity these mites, incorporate antimicrobial compounds into their nests (Sharma, 2003). The Trombidiidum species are exposed to a mixture of harmful bacteria and fungus, causing their defense system to erupt with full force against the pathogens. Antifungal activity of other subterranean arthropods like termites had been well documented (Solavan 2004, Solavan et al., 2007, Wilsanand et al., 2007). Its distinctive presence in various medical systems in India and other eastern countries for many years is actually where its significance resides. It is used as a main ingredient in over 50 formulations. It has Ethno-medical properties (George et al., 2011; https://www.downtoearth.org.in/coverage/medicine-mite-10031).
1.  According to Costa et al. (2005), homeopathic physicians also advise using trombidium medicine to treat diarrhea.
2.  Due to the mites' enormous size, which allowed biochemists to study the lipoproteins in their blood (Haunerland & Bowers 1989), as well as pharmacologists and traditional healers who used and researched velvet mite extract for medical issues like liver and kidney failure (Amjad et al., 2020; Salim et al. 2020).
3. Oil made from mites is often used as a tonic for expectant women Medicine mites (downtoearth.org.in).
4.  They have been known to cure diseases that cause paralysis. (Oudhiya, 2003; Paramesh et al., 2021).
5.  They are also known to be used as aphrodisiacs (Medicine mite (downtoearth.org.in); Werner, 2015).
6. Oil from red velvet mites is used to treat renal and hepatic diseases (Salim et al., 2020).
7.  It is known that the oil made from this mite stimulates the immune system (Subhan et al., 1995; George et al., 2021).
8. Trombidium mites are referred to as "Natural Viagra". (Oudhiya, 2003)
9. [bookmark: _Hlk136007948]Dry insect divided into two parts, one-part mixed with one teaspoonful of milk and given to children for pneumonia. A total of three doses are recommended. For fever one dry insect is administered orally (Bhowate et al., 2020).
Rain bug: a biosensor
1. It's interesting how sensitive the mite is to its surroundings. In fact, it has a unique response during total solar eclipses. It is conceivable that it may be tracked to anticipate earthquakes. (Chen et al., 1994; Ma˛kol 2007; Ma kol & Wohltmann 2012).
2. Larvae move negatively geotactic but positively phototactic (Henking, 1882; Severin, 1944; Robaux 1974; Zhang, 1992d).
3. [bookmark: _Hlk138686532]Red velvet mites, which are usually associated with landscaping projects in the Midwest of the United States, prefer warm, sunny environments. Adults may actively crawl for extended periods of time on extremely hot surfaces, demonstrating their extraordinary tolerance for high temperatures (John et al., 1995; George et al., 2011; Hedges et al., 2012; Paramesh et al., 2021; Schmidt et al., 2022).
4. [bookmark: _Hlk135038841] The presence of these mites indicates the non-polluted condition of the soil and the air pollution was not affecting their presence or appearance. But the absence of red mites in the land indicates the high chemical concentration and the dry condition of the different lands. (Chen et al., 1994; John et al., 1995; George et al., 2011; Paramesh et al., 2021; Schmidt et al., 2022).
5. Trombidiidae mites exist on the soil surface in response to sunlight, rainfall, and the moisture content of the surrounding air (Robaux, 1974; Sayantan De 2020; Singh et al.,2021).
6.  Because it only appears during the months of June and July, the Southern Indians generally refer to it as Arudhra Purugu. This is the season that is known by the astronomical name Arudhra masamu as they can also forecast seasons too (Thompson 1962; Tevis & Newell 1962; Paramesh et al., 2021).
Agricultural importance of velvet mite
Although most of the mites caused considerable losses to the agricultural sector, Trombidium sp. Are known for their multi-spectrum benefits.
1. Biological pest control agent
[bookmark: _Hlk136511141]Although it has long been suspected that trombidiid mites had biocontrol potential (Howard, 1918; Welbourn, 1983), the actual evidence of their efficiency and usage in pest control is relatively new (Zhang et al., 1998). Velvet mites are predators that feed on other invertebrates such as small arthropods and their eggs, such as termites (Dong et al., 2018; Sugiura et al., 2020). Every year, mature velvet mites search for food and feed on it for a few hours. Some nymphs consume 49 to 54 prey per day, while adults consume 85 prey per day (Eickwort, 1983; Welboum, 1983; Zhang, 1987; Aeschlimann and Vitou, 1986; Makarieva et al., 2005; Dunlop et al., 2018). T. grandissium antifungal oil and these mites' hemolymph showed antifungal action. This substance enables the mite to survive in harsh environments (Haunerland and Bowers 1989; Liu 2015; Walzer 2015; Paramesh et al., 2021). They are not ticks, but rather mites that feed on other hazardous insects and small arthropods such as termite eggs and hemipteran bug nymphs, resulting in strengthening natural biological control. This predatory mite shows promise for biological control of thrips and whiteflies in protected rose cultures in Colombia (Karen et al., 2013; Singh et al., 2021). The biological pest control efficiency of this mite was visualized in Fig 3 (A&B).
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Fig 3: (A). A velvet mite snatching up a reproductive termite and feasting on it. (B). Worker termite being attacked by a velvet mite. Images courtesy of Justin et al 2022 and Jillian Cowles.

Soil fertility enhancer
They spend more time in the soil, hiding among earthworms. They are well known for pest control since they devour pests such as spider mites, spring cankerworms, cabbage moths, lace bugs, and other arthropods that would eat bacteria and fungi (Marina et al., 2020; uwlax.edu;). As a result, they contribute to the acceleration of soil decomposition (Getanjaly et al., 2015; Dhananjayan et al., 2020). This increases the lifespan of bacteria and fungi, which are the most significant organic waste decomposers in soil ecosystems (Daily, 1997; Pimentel et al., 1997; Zhang et al., 2007; Schowalter et al., 2018). 
[bookmark: _Hlk124344112]Research conducted by Paramesh et al. 2021 in various districts of Telangana state to know the ecology of red velvet mites revealed that organic carbon, accessible N2, P2O5 and K concentrations are lower in soils without red velvet mites and greater in soils with mites. OC, N2, P2O5 and K concentrations are 1.79%, 326kg/h, 263kg/h and 35kg/h in soils with mites, compared to 0.12%, 76mg/h, 66kg/h, and 52kg/h in soils without mites, respectively. This rise in the result is due to the decomposition of litter by mites.
[bookmark: _Hlk138947106]According to the research conducted by George et al., 2011; Justin et al., 2022; Most unlikely pet! People buying red velvet mites - The Hindu; the emergence of giant velvet mites on the soil surface in July or late June, coinciding with the first major rainfall of the monsoon season, and their gradual population decline due to overuse of chemicals in agricultural fields and commercialization for drug trade (Table 2).
Table 2.- Presence of giant velvet mites above the ground every year during Summer rainfall at the Willcox, Arizona research site (Justin et al., 2022). 

	Date
	Relative abundance of mites

	11-Jul-92
	Abundant 

	11-Jul-93
	Abundant

	30-Jul-94
	Abundant

	23-Jul-97
	Abundant

	09-Jul-98
	Abundant

	27-Jun-99
	Abundant

	21-Jun-01
	One mite

	09-Jul-02
	Very few

	14-Jul-04
	Abundant

	04-Jul-12
	Few

	14-Jul-17
	Few



"Recognizing the Hidden Voices: The Responsibility of Humans in Insect Conservation"
The conservation of insects is crucial for achieving sustainable food production systems, as they play a significant role in enhancing production efficiency. Figuratively speaking, insects have a voice that deserves to be heard, especially considering the challenges they face beneath the soil. Let us recognize the importance of these creatures and extend our love and care towards them, which was visualized in Fig 4.
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Fig 4: If soil microbes could speak, they may ask all people to treat them with kindness because they are helpful to us and should be preserved for future generations.
Conclusion
Commercialization of beneficial insects poses a serious threat to the soil ecology in addition to destroying the population of beneficial insects through the overused of pesticides. Mathur et al., 1964 revealed that Velvet mites are neglected due to the small size and little-known economic importance of these mites, even though they are crucial to the environment. The bright arachnid is not only endowed with exquisite beauty, but it also exhibits strict traits in agricultural ecosystems as a natural biological agent and plays a significant role in a number of environmental aspects. Since these mites are crucial to the environment, killing them and exploiting them for food, medicine, or other uses will only harm the ecology.  We can all do our part to support biodiversity by preserving these mites by mass multiplication of these insects by setting up breeding units and cease purchasing goods from the market that contain these mites' substances in order to achieve this.
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