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Species composition and Relative abundance of Predatory spider fauna in sunflower Ecosystem

ABSTRACT

Studies were conducted to know the species composition and Relative abundance of predatory spider fauna in sunflower crop ecosystem at Zonal Agricultural Research Station (ZARS), UAS, GKVK, Bengaluru. The results revealed that totally
 29 species of spiders were found and recorded in the sunflower ecosystem belonging to different families viz., Araneidae (10 species), Salticidae (7 species), Thomisidae (3 species), Oxyopidae (3 species), Tetragnathidae (2 species), Miturgidae (2 species), Clubionidae and Linyphiidae (1 species each). During Kharif 2022, among the dominant spiders species maximum relative abundance was recorded by the Oxyopes sp. (30%) followed by Thomisus sp. (25.79%), Cheiracanthium sp. (11.05%), Telamonia sp. (8.43%), Peucetia viridana (7.89%) and Neoscona sp. (7.36). Whereas, remaining species contributed 9.48 per cent towards species composition. However, in Kharif 2023 highest relative abundance was recorded by Oxyopes sp. (28.81%) followed by Thomisus sp. (23.75%), Peucetia viridana (15.25%), Cheiracanthium sp (8.47%), Neoscona sp. (6.78%) and Telamonia sp. (5.12%), while the remaining species contributed 11.82 per cent to the species composition.
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1. INTRODUCTION
Sunflower is an important oilseed crop, ranking a prime position in the oilseed economy of the country. World sunflower production in 2019-20 has increased to 56.69 mt from 54.97 mt in 2018-19. In India during kharif 2020-21 sunflower crop has occupied 1.185 lakh ha as against 0.975 lakh ha during the same period in 2019-20. Karnataka (0.995 lakh ha), Maharashtra (0.150 lakh ha) and Andhra Pradesh (0.019) lakh ha are major sunflower growing states in India during kharif 2020-21 [1
]. Several species of both beneficial and harmful insects are associated with sunflower (Helianthus annuus L.). Globally, about 251 insect and acarine species have been recorded on sunflower [2] of which more than fifty insect species have been found feeding on sunflower. Major insect pests recorded in India are Helicoverpa armigera (Hub.), Spilaractia oblique
 Walker, Spodoptera litura (Fab.), Thysanoplusia orichalcea (Fab.), Trichoplusia ni (Hub.), Amrasca biguttula biguttula Ishida, Aphis gossypii Glover, Bemisia tabaci G., Agrotis sp., Scirtothrips dorsalis Hood, Myllocerus discolor, F. and many grasshopper species [3,4]. Margal [5] recorded 39.4 to 41.6 per cent loss in seed yield due to capitulum borer, Helicoverpa armigera.
The use of insecticides provides temporary relief to sunflower crop from insect pests but it disrupts the ecological balance by eliminating natural enemies. In situations, where this ecological balance is disturbed, potential insect pests increased in outbreaks. Predatory spiders are also among the most abundant and important insect predators. Gavish et al. [6] reported that spiders are common generalist predators in agroecosystem and have been suggested to lower herbivore abundance in crops. They are carnivorous arthropods, consume numerous insect species and do not damage plants. They have unique habitat and live in almost all the environments. Spiders serve as buffers that limit the initial exponential growth of insect populations. The predatory spiders are classified into five major groups based on their foraging style. Prey searching ability, wide host range, ease in multiplication and polyphagous in nature make them as a potential predator in biological pest suppression [7]. Sahra [8] described spiders have a wide insect host range and thus can act as biological control agents of insect pests in agro-ecosystems.

Limited work has been done so far to document and understand the species composition, abundance and their role of spiders in sunflower agroecosystem in Southern Karnataka of UAS, GKVK, Bengaluru. With this background, the investigation has been made to collect, identify and document the different species of spiders and their abundance in sunflower cropping ecosystem during Kharif-2022 and 2023. 
2. METHODOLOGY
In order to study the diverse species composition occurring in sunflower ecosystem, variety DRSH-108 
was sown in plots of size 4.2 m x
 3.0 m, in three replications, on 24th August, 2022 (ie
., Kharif-2022
) and 14th August, 2023 (Kharif-2023) at AICRP on Sunflower fields of Zonal Agricultural Research Station (ZARS), UAS, GKVK, Bengaluru. All the recommended agronomic practices, except plant protection were followed as per Package of Practice of UAS, Bengaluru [9]. Spiders form an important component of all predatory fauna occurring in sunflower ecosystem. The spiders samples were collected from sunflower plot on weekly basis throughout cropping period and were preserved in 70 per cent ethyl alcohol and then submitted to Dr. P. A. Sebastian, Division of zoology, Sacred Heart College, Thevara, Kochi for taxonomic identification to study the species composition. 

3. RESULTS AND DISCUSSION
3.1. Faunal composition of predatory spiders occurring in sunflower ecosystem

The results of the present investigation revealed that totally 29 species of spiders were found to occur in 
the sunflower ecosystem (Table 1), among them the family wise species composition is as follows: Araneidae (10 species), Salticidae (7 species), Thomisidae (3 species), Oxyopidae (3 species), Tetragnathidae (2 species), Miturgidae (2 species) and one species each under family Clubionidae and Linyphiidae. The six species which were relatively more abundant viz., Oxyopes sp., Peucetia viridana (Stoliczka), Thomisus sp., Cheiracanthium sp., Telamonia sp. and Neoscona sp. Basappa [10] reported important spider species like Argiope pulchella, Clubiona drassodes, Leucauge decorate, Oxyopes sp., Peucetia viridana, Rhene sp., Salticus sp. Theredion sp. and Thomisus sp. predating on different growth stages like eggs or larvae of major insect pests of sunflower. Further, Soomro et al. [11] recorded ten spider species belonging to six families, namely Lycosidae, Clubionidae, Araneidae, Oxyopidae, Salticidae and Thomisidae on sunflower variety (HO-1) at the Oil Seed Section, Agriculture Research Institute, Tandojamin.  

3.2. Relative abundance of different predatory spider fauna in sunflower ecosystem

The relative abundance of different predatory spiders was studied during the Kharif 2022 and 2023. The data observed during both the seasons is presented in Tables 2 and 3.

During Kharif 2022, among the spiders species, maximum relative abundance was as in case of Oxyopes sp. (30 %) followed by Thomisus sp. (25.79 %), Cheiracanthium sp (11.05 %), Telamonia sp. (8.43 %), Peucetia viridana (7.89 %) and Neoscona sp. (7.36 %). Whereas, other species contributed only 9.48 per cent species composition (Table 2 and Fig. 1a)

However, in Kharif 2023, among the numerically dominant spider species, highest relative abundance was recorded in case of Oxyopes sp. (28.81 %), followed by Thomisus sp. (23.75 %), Peucetia viridana (15.25 %), Cheiracanthium sp (8.47 %), Neoscona sp. (6.78 %) and Telamonia sp. (5.12 %), whereas, other species contributed 11.82 per cent to the species composition (Fig. 1b). From the pooled mean of Kharif 2022 and 2023 a similar trend was also observed in species composition of spiders, with maximum abundance of Oxyopes sp., followed by Thomisus sp., Peucetia viridana, Cheiracanthium sp, Neoscona sp. Telamonia sp. and other species of spiders (Fig. 1c).

The results of the present investigation with respect to species composition and relative abundance of spiders could not be compared or discussed with other similar findings on spiders in sunflower ecosystem due to lack of published literature. Inspite of that the present findings were in accordance with results of Basappa [10] who reported important spider species like Argiope pulchella, Clubiona drassodes, Leucauge decorate, Oxyopes sp., Peucetia viridana, Rhene sp., Salticus sp. Theredion sp. and Thomisus sp. Which were predating on different growth stages like eggs or larvae of major insect pests of sunflower. Similarly, the Cheiracanthium sp. and Oxyopes sp. have been recorded from Maharashtra which was found feeding on leafhoppers [12
].
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Table 1. List of predatory spider fauna occurring in sunflower ecosystem recorded during the investigation and their status
	Sl. no.
	Family
	Spider species
	Status of spiders

	1
	Oxyopidae (3)
	Oxyopes sp. 
	Major

	2
	
	Peucetia viridana (Stoliczka)
	Major

	3
	
	Peucetia sp.
	Minor

	4
	Thomisidae (3)
	Thomisus lobosus (Tikader)
	Major

	5
	
	Thomisus projectus (Tikader)
	Major

	6
	
	Misumena sp. (Clerck)
	Minor

	7
	Salticidae (7)
	Plexippus petersi (Karsch)
	Minor

	8
	
	Carrhotus genus
	Minor

	9
	
	Curubis sp.
	Minor

	10
	
	Telamonia sp.
	Major

	11
	
	Salticidae genus
	Minor

	12
	
	Menemerus sp.
	Minor

	13
	
	Carrhotus viduus (Koch)
	Minor

	14
	Araneidae (10)
	Araneus nympha (Simon)
	Minor

	15
	
	Neoscona mukerjei (Tikader)
	Major

	16
	
	Argiope aemula (Walckenaer)
	Minor

	17
	
	Araneus inustus (Koch)
	Minor

	18
	
	Araneidae genus
	Minor

	19
	
	Neoscona achine (Simon)
	Minor

	20
	
	Cyclosa sp.
	Minor

	21
	
	Neoscona sp. (Simon)
	Major

	22
	
	Argiope sp.
	Minor

	23
	
	Araneus sp. (Simon)
	Minor

	24
	Tetragnathidae (2)
	Leucauge decorata (Blackwall)
	Minor

	25
	
	Tetragnatha sp.
	Minor

	26
	Miturgidae (2)
	Cheiracanthium melanostomum (Thorell)
	Major

	27
	
	Cheiracanthium sp.
	Major

	28
	Clubionidae (1)
	Clubionidae genus 
	Minor

	29
	Linyphiidae (1)
	Linyphiidae genus (Blackwall)
	Minor


             Note: Major = > 1.00 spider per plant per observation

                      Minor = < 1.00 spider per plant per observation
Table 2.  Relative abundance of different predatory spider fauna in sunflower ecosystem (Kharif -2022)

	Observation intervals
	SMW
	Oxyopes sp.
	Peucetia viridana
	Thomisus sp.
	Cheiraca-

-nthium sp
	Telamonia sp.
	Neoscona sp.
	others
	Total

	10-09-2022
	37
	0.20
	0.00
	0.00
	0.10
	0.00
	0.00
	0.00
	0.30

	17-09-2022
	38
	0.10
	0.00
	0.00
	0.10
	0.00
	0.00
	0.00
	0.20

	25-09-2022
	39
	0.30
	0.00
	0.00
	0.20
	0.00
	0.00
	0.10
	0.60

	01-10-2022
	40
	0.60
	0.10
	0.00
	0.20
	0.20
	0.00
	0.10
	1.20

	08-10-2022
	41
	0.10
	0.10
	0.20
	0.20
	0.10
	0.10
	0.10
	0.90

	17-10-2022
	42
	0.00
	0.10
	0.10
	0.10
	0.10
	0.10
	0.10
	0.60

	22-10-2022
	43
	0.10
	0.10
	0.20
	0.10
	0.10
	0.00
	0.00
	0.60

	29-10-2022
	44
	0.40
	0.30
	0.20
	0.10
	0.20
	0.20
	0.60
	2.00

	05-11-2022
	45
	0.20
	0.40
	0.60
	0.20
	0.30
	0.20
	0.40
	2.30

	15-11-2022
	46
	2.20
	0.20
	2.10
	0.70
	0.30
	0.40
	0.30
	6.20

	26-11-2022
	47
	1.50
	0.20
	1.50
	0.10
	0.30
	0.40
	0.10
	4.10

	Total
	
	5.70
	1.50
	4.90
	2.10
	1.60
	1.40
	1.80
	19.00

	Mean ± SD
	
	0.52±0.70
	0.14±0.13
	0.45±0.70
	0.19±0.18
	0.15±0.12
	0.13±0.16
	0.16±0.19
	1.73±1.88

	Range
	
	0.00-2.20
	0.00-0.40
	0.00-2.10
	0.00-0.70
	0.00-0.30
	0.00-0.40
	0.00-0.60
	0.20-6.20

	% species composition
	
	30.00
	7.89
	25.79
	11.05
	8.43
	7.36
	9.48
	100.00


SMW- Standard Meteorological week 

Table 3. Relative abundance of different predatory spider fauna in sunflower ecosystem (Kharif -2023)

	Observation intervals
	SMW
	Oxyopes sp.
	Peucetia viridana
	Thomisus sp.
	Cheiraca-

-nthium sp
	Telamonia sp.
	Neoscona sp.
	others
	Total

	04-09-2023
	36
	0.10
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.10

	12-09-2023
	37
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	17-09-2023
	38
	0.10
	0.00
	0.00
	0.10
	0.00
	0.00
	0.00
	0.20

	24-09-2023
	39
	0.10
	0.00
	0.00
	0.10
	0.00
	0.00
	0.10
	0.30

	30-09-2023
	40
	0.20
	0.10
	0.00
	0.00
	0.10
	0.00
	0.00
	0.40

	07-10-2023
	41
	0.30
	0.20
	0.10
	0.00
	0.00
	0.00
	0.00
	0.60

	15-10-2023
	42
	0.10
	0.10
	0.10
	0.10
	0.10
	0.10
	0.00
	0.60

	21-10-2023
	43
	0.30
	0.10
	0.20
	0.00
	0.00
	0.10
	0.10
	0.80

	28-10-2023
	44
	0.10
	0.10
	0.30
	0.10
	0.00
	0.00
	0.10
	0.70

	05-11-2023
	45
	0.10
	0.20
	0.30
	0.00
	0.00
	0.00
	0.20
	0.80

	13-11-2023
	46
	0.30
	0.10
	0.40
	0.10
	0.10
	0.20
	0.20
	1.40

	Total
	
	1.70
	0.90
	1.40
	0.50
	0.30
	0.40
	0.70
	5.90

	Mean ± SD
	
	0.15±0.10
	0.08±0.08
	0.13±0.15
	0.05±0.05
	0.03±0.05
	0.04±0.07
	0.06±0.08
	0.54±0.40

	Range
	
	0.00-0.3
	0.00-0.20
	0.00-0.40
	0.00-0.10
	0.00-0.10
	0.00-0.20
	0.00-0.20
	0.00-1.40

	% species composition
	
	28.81
	15.25
	23.75
	8.47
	5.12
	6.78
	11.82
	100.00


SMW- Standard Meteorological week 
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Fig.1. Relative abundance of different predatory spider fauna in sunflower ecosystem (DRSF-108)

a) Kharif-2022 b) Kharif-2023 c) Pooled Mean 

�Location name can be mentioned in the title.  … in sunflower ecosystem from (location name).


�About 29 species….
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�Rewrite the sentence. Sunflower seeds (var. DRSH-108) were sown in plots…..


�Use × instead of x
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�Make uniform…. Kharif 2022 or, Kharif-2022


�Reconstruct the sentance


�Discussion part ids poor. Add more references and discuss more about your finding. Add conclusion at the end or, in continuation with the section indicating what factors might be favorable or not favorable to the spider population and how these can be exploited further. 






