



DIVERSITY OF PULSE BEETLES (COLEOPTERA: CHRYSOMELIDAE: BRUCHINAE) ASSOCIATED WITH STORED PULSES IN DISTRICT
KOLHAPUR, MAHARASHTRA, INDIA
Abstract
Insects are significant pests of stored pulses. It has been found that without adequate protection, Coleopteran pests, particularly beetles and weevils can quickly deteriorate stored grain and deplete entire stocks. A survey was conducted in various localities of the Kolhapur district to assess the diversity and insects infesting major stored pulses. The study indicates that six species of pulse beetles damage pulses during storage. Bruchids were the primary insect pests of legumes. Callosobruchus maculatus, Callosobruchus analis, and Callosobruchus chinensis emerged as the predominant pest of legumes and primarily attacked cowpea, green gram, and lentils. This work summarizes the importance and diversification of bruchid pests in the Kolhapur district. Understanding pest diversity is an important step in the strategy to develop a friendly and ecological control method for these harmful insects. 
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Introduction
Pulses, a crucial part of the human diet, are a great source of energy, proteins, minerals, vitamins, and essential amino acids. In tropical and subtropical climates, pulse crops such as green gram, chick pea, black gram, adzuki bean, pigeon pea, and cowpea are significant crops for agriculture and the economy (Sharma et al., 2007; Bharathi et al., 2017; Arulselvi et al., 2024).  India, a major producer of grain legumes, accounts for one-third of global acreage, though its domestic output has lagged behind population growth (Chalam et al., 2013). According to reports, the annual weight loss in the storage of pulses in India is between 55-60 
%, while the seed's protein content is lost between 45.5-66.3% (Hosamani et al., 2018). Seed beetles, 1700 species in the family Chrysomelidae, are characterized by strong plant tissue specialization, with larvae developing only inside seeds, although some species may complete development in other plant parts (Hoffmann, 1945; Johnson et al., 2004). Bruchid infestation, which feeds on grain contents and leaves only the shell, can cause seed destruction within six months, rendering them unfit for human consumption. Callosobruchus maculatus, Callosobruchus analis, and Callosobruchus chinensis are the three species of pulse beetles that are considered significant infestation of stored pulses in India, causing significant losses in Vigna crops, especially during storage, and their infestation results in both quantitative and qualitative losses (Deshpande et al., 2011; Arulselvi et al., 2024). Bruchus are not granary pests of stored legume seeds because of their strict univoltine life cycle (Southgate, 1979). A secondary infection of fungi that produces mycotoxin is caused by bruchid infestation, and as a result, seeds undergo biochemical changes during storage that render them unfit for human consumption. Additionally, the pest lowers market value and germination potential (Augustine and Balikai, 2019). Considering the significance of the diversity of pulse beetles for the management of stored pulses and their pests, it has been decided to work on pulse beetles from the Kolhapur district.  
Material and Methods
Pulse beetles were collected by handpicking method from farmers' residences, marketplaces, grocery shops, and godowns between March 2019 and June 2023, and they were preserved by both wet and dry preservation methods. Using an HDMI digital camera connected to an Olympus CX31RTSF microscope, images were captured using TCapture software. The photos were stacked in Helicon Focus 7 and then edited in Photoshop CS3. The measurements were taken using Image J software. The identification of specimens was done by
 Pratt and Scott (1962), Gorham (1991), Sengupta et al. (1996), Klimaszewski and Watt (1997), Kingsolver (2004), Serum et al. (2022), and Aidbhavi et al. (2023).
Results and Discussion
Table 1 lists pulse beetles recorded from pulses sampled in the Kolhapur district. The present investigation reports that six species belonging to family Chrysomelidae are Callosobruchus chinensis, Callosobruchus phaseoli, Callosobruchus maculatus, Callosobruchus analis, Zabrotes subfasciatus and Bruchus pisorum (Fig.1. a-l
). Among them, five species belong to the tribe Bruchini, and 1 belongs to the tribe Amblycerini. In all, C. maculatus, C. chinensis and C. analis were found to be most destructive pests of pulses in the study area because they attack many types of pulses like Cow pea, Green Gram, Pigeon pea, Chick Pea, Black gram, Moth Bean, Lentil, Pea, and Dark Red Kidney beans. Whereas C. phaseoli, Z. subfasciatus, and B. pisorum are least damaging bruchids found only on 1 or 2 seeds which are Lima bean, Lablab, Black Turtle Bean, and Angled pea. Pest populations were highest in cow pea and green gram and lowest in black gram. Among six recorded species, one species of beetles, Z. subfasciatus reported for the first time from Maharashtra as primary pests of Black Turtle Bean. 
According to Kumar et al. (2005), the most common stored grain pest observed in the Dharwad district of Karnataka was the pulse beetle. Similar findings were reported by Hampanna et al. (2006) in the Raichur district of Karnataka, where C. chinensis was identified as the most significant pest of chickpeas. This study reports six species of pulse beetles affecting pulses from the Kolhapur district. More or less similar observations were made by Bhalla et al. (2009), who studied the detection of insect pests in indigenous germplasm. Several species of Callosobruchus, including C. analis, C. cajanus, C. chinensis, C. maculatus, and C. phaseoli, are significant primary pests of pulses that considerably reduce the yield of a various crops across India. Bawa et al. (2017) investigated the diversity and abundance of Callosobruchus, a major insect pest infesting cowpea in central Ghana. Five species were identified: C. maculatus, C. chinensis, C. analis, C. subinnotatus, and C. rhodesianus, with C. maculatus being the most abundant. Harish et al. (2018) surveyed six districts of the Hyderabad-Karnataka region to assess the diversity of insects infesting stored pulses. They have reported pests, namely, C. analis, C. maculatus, C. chinensis, Tribolium castaneum, and hymenopteran parasitoids collected in pulses samples by them. Based on rank abundance, C. analis was the predominant species in pigeon pea, chickpea, green gram, and black gram. Aidbhavi et al. (2023) surveyed 81 grain samples from 74 locations across 24 states in India to understand the infestation, distribution, and diversity indices of bruchids infesting edible stored pulses. Five bruchid species were identified, with C. analis being the most abundant and dominant. C. chinensis being more prevalent than C. analis and C. maculatus was smaller in numbers, with grain moisture and storage duration positively correlated with infestation and damage. 
Earlier, Z. subfasciatus was recorded on the seeds of black turtle bean (Phaseolus vulgaris) from Andhra Pradesh by Bhalla et al. (2009).   The present study also reports this species from Kolhapur (Halsavade) on black turtle bean (Phaseolus vulgaris), which confirms its new record for Maharashtra, as its record is not observed in the literature of Bhalla et al. (2009), https://www.zsi.gov.in accessed on 5 Mar 2025 and https://www.gbif.org/species/1048600 accessed on 5 Mar 2025.
Tables and Figures
Table 1 Diversity of pulse beetles of pulses from Kolhapur district.

	Sr. No.
	Insect pests
	Host pulses
	Tribe
	Family

	1.
	Callosobruchus chinensis
	Lentil, Pigeon pea, Pea Dark Red Kidney beans 
	Bruchini
	Chrysomelidae

	2.
	Callosobruchus phaseoli
	Lima bean, Lablab
	Bruchini
	Chrysomelidae

	3.
	Callosobruchus maculatus
	Cow pea, Green Gram,  Pigeon pea, Chick Pea, Black gram, Moth Bean 
	Bruchini
	Chrysomelidae

	4.
	Callosobruchus analis
	Cow pea, Chick Pea, Green Gram,  Moth Bean 
	Bruchini
	Chrysomelidae

	5.
	Zabrotes subfasciatus
	Black Turtle Bean
	Amblycerini
	Chrysomelidae

	6
	Bruchus pisorum
	Angled pea
	Bruchini
	Chrysomelidae


[image: image1.jpg]Figure 1. Habitus of Callosobruchus chinensis (a- male, b- female), Callosobruchus
phaseoli (c- male, d- female), Callosobruchus maculatus (e- male, f- female),
Callosobruchus analis (g- male, h- female), Zabrotes subfasciatus (i- male, j- female),
Bruchus pisorum (k- male, 1- female).




Conclusions
The present study will provide significant information on pulse beetles because there is not been a thorough investigation of pulse beetle diversity in the Kolhapur district. This study will be useful in developing control measures to prevent stored pulses from pulse beetle pests
.
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