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SEASONAL ABUNDANCE OF THRIPS, Thrips tabaci ON GARLIC AND ITS CORRELATION WITH WEATHER PARAMETERS
ABSTRACT

A field study was conducted during Rabi season (specify months) 2024–25 at the College Farm, N. M. College of Agriculture, Navsari Agricultural University, Gujarat, to examine the seasonal abundance of thrips, Thrips tabaci Lindeman, on garlic (Gujarat Garlic-7) and its association with weather parameters. (Add the importance of the target thrips in a sentence) The initial infestation was recorded during the 50th Standard Meteorological Week (SMW) with 2.32 thrips per plant. The population gradually increased, reaching a peak of 41.30 thrips per plant in the 10th SMW (1st week of March) and declined thereafter toward crop maturity. Correlation analysis (Statistical tools used and version etc.) revealed a significant positive relationship between thrips population and bright sunshine hours (r=0.462*), while evening relative humidity showed a highly significant negative correlation (r=−0.694**). Other weather parameters like maximum and minimum temperatures, morning humidity and wind speed showed non-significant effects. Natural enemies appeared from the 50th SMW. The ladybird beetle population peaked at 2.29 per plant in the 9th SMW and spiders at 2.61 per plant in the 8th SMW. Their populations showed a highly significant positive correlation with thrips population (r=0.921** for beetles and r=0.889** for spiders), suggesting a strong predator-prey relationship. (input a sentence which indicates concluding remark of the result)
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1. INTRODUCTION
Garlic (Allium sativum L.) is one of the most important remunerative bulbous spices and medicinal crops grown commercially (Rai and Yadav, 2006). It has long been recognized as a valuable spice all over the world. Due to its strong odoriferous nature, garlic is commonly known as “Stinking Rose” and in some places, it is termed as "Lahsun" (Sethi et al., 2014). China is the leading country in garlic production with 21.3 million metric tones, while India ranked second in area with 0.39 million ha and production of 3.21 million metric tonnes with 8160 kg per ha productivity (Anon., 2022a). In India, Madhya Pradesh (1,96,100 ha), Rajasthan (90,270 ha) and Uttar Pradesh (34,840 ha) are major garlic growing states and the highest production is seen in Madhya Pradesh (20,16,130 tonnes) with 10,281 kg per ha productivity, followed by Rajasthan (5,39,180 tonnes) with 5972 kg per ha productivity, while Gujarat ranked 4th in both area (13,440 ha) and production (1,05,650 tonnes) with 7861 kg per ha of productivity. The major garlic producing districts in Gujarat are Rajkot, Junagadh, Morbi, Dahod and Amreli (Anon., 2022b). Among the various constraints, insect pests are major constrains in garlic production. 
Garlic hosts many arthropod pests including mites (Karuppaiah et al., 2018). Among the different insect pest attacking garlic, onion thrips, Thrips tabaci Lindeman (Thysanoptera: Thripidae) is one of the key and destructive pests of garlic in India. The pest can cause yield losses either causing direct damage (15.35 to 46.82%) or by transmitting viral disease (Gent and Schwartz, 2008). (name other hosts of the pest , damage it causes, pest and vector potential with references) Thrips primarily target newly emerged leaves at the centre of the neck with most found at the base of younger leaves between the leaf sheath, stem and feeds on garlic by causing significant damage by puncturing the epidermis of leaves and sucking the sap, leading to irregular whitish blotches and silvery streaks (Kendall and Bjostad, 1990). This damage disrupts the plant's hormonal balance, causing leaves to curl, twist and stunt, which reduces photosynthetic activity and impacts the yield, forming undersized and disorted bulbs, ultimately decreasing the product's market value (Singh et al., 2014). Their population increases significantly from the bulb initiation stage to maturity (Butani and Verma, 1976). The attack of T. tabaci in garlic is prevailed in all the stages of crop growth. However, fluctuations in occurrence and population peaks are recurrent phenomenon that are predominantly regulated by various abiotic and biotic factors (Mondal et al., 2013). 
Population dynamics is the study of the growth and structure of population together with the factors that regulate their size and cause fluctuation in their study. (improve the statement and keep only relevant sentences) Meteorological factors viz., temperature, rainfall, relative humidity and period of intensity of light are the most important environmental factors that affect plant pest and give us an idea of environmental factors that regulate cyclic occurrence of the pest (Srinivas et al., 2008). It will help in pest forecasting and management (Ibrahim, 2010). Therefore, the present study was designed to evaluate the influence of different abiotic factors in the population dynamics of thrips, T. tabaci on garlic.
2. MATERIALS AND METHODS
The study on seasonal abundance and impact of weather parameters on the incidence of thrips, T. tabaci on garlic was carried out in field during Rabi 2024-25 at College farm, Block A, plot no 13-14, N. M. College of Agriculture, Navsari Agricultural University, Navsari (add GPS coordinates of the study area). The cloves of garlic variety Gujarat Garlic-7 (GG-7) were used during the study with spacing of 15 x 10 cm. For recording observations, randomly a total of 60 plants (Elaborate the research design, age of the plantation) were observed at weekly intervals in the morning hours as per the method suggested by Mote, 1981.The observations were started from one week after germination till the harvest of the crop. The experimental plots were kept free from insecticidal spraying. The population dynamics of T. tabaci was studied based on number of thrips per plant and natural enemies were also recorded simultaneously. (detail the sampling method of both pest and predators with references) To find out the specific impact of different weather parameters on T. tabaci in garlic, the experimental plot of population dynamics was correlated with the different meteorological parameters viz. bright sunshine hours, temperature (maximum and minimum), relative humidity (morning and evening) and wind speed recorded at standard meteorological week by Department of Meteorology, 
N. M. College of Agriculture, Navsari Agricultural University, Navsari. Correlation was worked out by standard statistical procedure at Department of Agricultural Statistics, N. M. College of Agriculture, Navsari Agricultural University, Navsari. (avoid using same wordings repeatedly) (describe the meteorological data preparation procedures, add the details of the statistical tools were used for the analysis)
3.    RESULTS AND DISCUSSION 
3.1 Seasonal abundance of thrips, T. tabaci

The periodical week-wise data on number of thrips per plant are presented in Table 1 and illustrated in Fig. 1 and Fig. 2 revealed that the thrips population was first recorded at the 50th SMW (2nd week of December) with a population of 2.32 thrips per plant. The population increased gradually until the 1st SMW and then slightly declined in the 2nd SMW (2nd week of January) to 13.60 thrips per plant. Thereafter, the thrips population gradually increased again during the 8th and 9th SMW (3rd and 4th weeks of February), recording 34.93 and 35.71 thrips per plant, respectively and eventually reached the highest peak in the 10th SMW (1st week of March) with 41.30 thrips per plant. Mehra and Singh (2013) observed a higher incidence of thrips on garlic during the second week of March (12.20 thrips/plant) and declined as the crop reached maturity. According to Patel and Patel (2015), the thrips population initiated after the first week of transplanting of the onion crop and attained its highest peak during the second week of March and remained in the field till to crop matured. Kumawat et al. (2018) recorded that thrips reached their peak during the last week of March (40.32 thrips/plant). Dewangan (2021) reported the highest thrips population in the fourth week of February (59.50 thrips/plant) and decreased (7.63 thrips/plant) during the second week of April (15th SMW). Looking to the work done by different researchers, the present finding is more or less agreement with the earlier reports. (require better phrasing)
Table 1: Seasonal abundance of thrips, T. tabaci on garlic during Rabi, 2024 (Mention the whole study period)
	Sr. No.
	Months and weeks

(Rabi, 2024-2025)
	Standard Meteorological Week (SMW)
	Week after germination (WAG)
	Thrips/plant

	1
	December


	I
	49
	1
	0.00

	2
	
	II
	50
	2
	2.32

	3
	
	III
	51
	3
	4.70

	4
	
	IV
	52
	4
	7.53

	5
	January
	I
	1
	5
	15.21

	6
	
	II
	2
	6
	13.60

	7
	
	III
	3
	7
	19.41

	8
	
	IV
	4
	8
	23.70

	9
	
	V
	5
	9
	22.94

	10
	February
	I
	6
	10
	25.63

	11
	
	II
	7
	11
	29.11

	12
	
	III
	8
	12
	34.93

	13
	
	IV
	9
	13
	35.71

	14
	March
	I
	10
	14
	41.30

	15
	
	II
	11
	15
	33.93

	16
	
	III
	12
	16
	21.20

	17
	
	IV
	13
	17
	8.61

	18
	April
	I
	14
	18
	4.70

	19
	
	II
	15
	19
	1.72



Fig. 1: Seasonal abundance of thrips, T. tabaci on garlic
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Fig. 2: Infestation of thrips, T. tabaci on garlic
3.2  Effect of Weather Parameters on Incidence of Thrips, T. tabaci

The correlation between the incidence of thrips and different weather parameters revealed that the bright sunshine hours (BSSH) (r=0.462*) showed a significant positive correlation indicating that as BSSH increased; the incidence of thrips also increased or vice versa and evening relative humidity (ERH) (r=−0.694**) showed highly significant negative correlation, which indicates that as there is a unit increase or decrease in ERH, the population of thrips also increased or decreased. Whereas, maximum temperature (Tmax) (r=0.373) had a non-significant positive correlation. While, minimum temperature (Tmin) (r=−0.285), morning relative humidity (MRH) (r=−0.297) and wind speed (Ws) (r=−0.226) showed a non-significant negative correlation with the incidence of thrips (Table 2) (Fig. 3). 
Patel (2011) noted that the thrips population on garlic significantly positively correlated with bright sunshine hours, however significantly negatively correlated with morning relative humidity and evening relative humidity. Patel and Patel (2015) on onion reported that the correlation analysis revealed that the maximum temperature, minimum temperature and bright sunshine hours showed a significantly positive correlation, while morning relative humidity and evening relative humidity showed a significant negative correlation. Singh et al. (2022) observed a significantly positive correlation with maximum temperature, minimum temperature, wind velocity and sunshine hours, however a significantly negative correlation with morning relative humidity and evening relative humidity.
 Table 2:  Correlation between weather parameters and thrips, T. tabaci population on garlic during Rabi, 2024

	Sr. NO.
	Weather parameters
	Correlation coefficient (r)

	1
	Temperature (°C)
	Maximum
	0.373

	
	
	Minimum
	-0.285

	2
	Relative humidity (%)
	Morning
	-0.297

	
	
	Evening
	-0.694**

	3
	Wind speed (km/hr.)
	-0.226

	4
	Bright sunshine (hrs/day)
	0.462*


Note: *r value at 0.05 and 0.01 level of significance is 0.456 and 0.575, N=19.
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Fig. 3: Correlation of thrips, T. tabaci population with different weather parameters
3.3 Seasonal Abundance of Thrips, T. tabaci in Relation to Natural Enemies (predators)
The occurrence of natural enemies viz., ladybird beetle and spiders (Fig. 4) started during the second week of December (50th SMW) and recorded till the subsequent growth period (Table 3) (Fig. 5).
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	Two-spot ladybird beetle

(Adalia bipunctata)
	Six-spotted ladybird beetle (Cheilomenes sexmaculata)
	Spider

(Misumenops sp.)

	Fig. 4: Occurrence of natural enemies on garlic crop during experiment 


3.3.1 Seasonal abundance of thrips in correlation with ladybird beetle

The occurrence of ladybird beetle was first observed in the second week of December (50th SMW) with an initial population of 0.12 per plant. The population gradually increased and reached peak (2.29/plant) during the fourth week of February (9th SMW). This upward trend in population indicates favorable environmental conditions and the possible availability of thrips, during this period. Statistical analysis revealed a highly significant positive correlation between the population of ladybird beetle and thrips (r=0.921**), suggesting that the predatory activity of ladybird beetle was closely associated with the abundance of thrips in the field. Similar observations are reported by Kumawat et al. (2018), who found a highly significant positive correlation (r=0.950) between the population of ladybird beetle and thrips. Dewangan (2021) also found a highly significant positive correlation (r=0.550) between the ladybird beetle and thrips population.
Table 3: Correlation between thrips, T. tabaci with natural enemies           

	SMW
	Thrips/plant
	Ladybird beetle
	Spider

	49
	0.00
	0.00
	0.00

	50
	2.32
	0.12
	0.19

	51
	4.70
	0.21
	0.39

	52
	7.53
	0.32
	0.65

	1
	15.21
	0.63
	0.81

	2
	13.60
	0.71
	0.93

	3
	19.41
	0.91
	1.21

	4
	23.70
	1.29
	1.43

	5
	22.94
	1.51
	1.68

	6
	25.63
	1.73
	1.79

	7
	29.11
	2.14
	2.47

	8
	34.93
	2.21
	2.61

	9
	35.71
	2.29
	2.32

	10
	41.30
	1.91
	1.73

	11
	33.93
	1.60
	1.22

	12
	21.20
	1.39
	0.81

	13
	8.61
	1.11
	0.55

	14
	4.70
	0.92
	0.42

	15
	1.72
	0.21
	0.29

	Correlation coefficient (r) of natural enemies with thrips
	0.921**
	0.889**


 Note: *r value at 0.05 and 0.01 level of significance is 0.456 and 0.575, N=19.
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Fig. 5: Correlation of thrips, T. tabaci population with natural enemies on garlic

3.3.2 Seasonal abundance of thrips in correlation with spider

The periodic observations indicated that spiders first appeared in the second week of December 
(50th SMW) with an initial population of 0.19 per plant. The population gradually increased over time reaching a peak of 2.61 per plant during the third week of February (8th SMW). A highly significant positive correlation (r=0.899**) was observed between spider and thrips populations, indicating that spider activity was closely associated with the availability of thrips as prey. Similarly, Dewangan (2021) reported a significant positive correlation (r=0.596) between spider and thrips populations.

The population of natural enemies starts to decline when the thrips population reaches peak indicating that the highest temperature, bright sunshine hours and low humidity may be favourable for thrips but not be ideal for predators.
(Add discussion with these mentioned points: Seasonality of T.tabaci in other crops in different regions, Impact of weather parameters on different thrips species with reference to T.tabaci, management of different thrips species by these investigated predators and comparison with the result)
4. Conclusion
Thrips infestation began in the 50th SMW (2nd week of December) with 2.32 thrips per plant, gradually increasing to a peak of 41.3 thrips per plant in the 10th SMW (1st week of March), and declined thereafter, disappearing by harvest. Bright sunshine hours (r=0.462*) had a significant positive correlation, while evening relative humidity (r=−0.694**) showed a highly significant negative correlation with thrips population. Ladybird beetles and spiders first appeared in the 50th SMW with initial populations of 0.12 and 0.19 per plant, peaking in the 9th and 8th SMW, respectively. Their populations had highly significant positive correlations with thrips (r=0.921** and r=0.889**), indicating predator activity was linked to thrips abundance (justify the statement), though natural enemy populations declined at peak thrips levels due to less favourable environmental conditions.
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		SMW		Thrips/plant		Tmax (°C)		Tmin (°C)		MRH (%)		ERH (%)		Ws (Km/hr)		BSSH (Hrs)

		49		0		32.8		16.8		83		39		2.8		6.3
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		2		13.6		30.1		14.1		78.9		40.6		4.7		4.7

		3		19.4		31.4		15.7		82.4		41.7		3.6		2.6
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		9		35.7		35.9		16.3		75.0		29.8		2.7		9.0

		10		41.3		36.5		15.9		69.0		17.4		3.4		9.6

		11		33.9		37.0		17.9		87.5		31.6		1.9		8.5

		12		21.2		36.6		17.9		86.4		35.9		2.4		9.2

		13		8.6		36.9		18.9		82.3		34.3		2.9		7.1

		14		4.7		37.3		20.6		92.0		34.4		2.7		7.7

		15		1.72		35.9		22.1		89.5		50.4		5.1		9.0

				To resize chart data range, drag lower right corner of range.






_1815471294.xls
Chart1

		49		49		49

		50		50		50

		51		51		51

		52		52		52

		1		1		1

		2		2		2

		3		3		3

		4		4		4

		5		5		5

		6		6		6

		7		7		7

		8		8		8

		9		9		9

		10		10		10

		11		11		11

		12		12		12

		13		13		13

		14		14		14

		15		15		15



Population of thrips

Lady bird beetle

Spider

Standard Meterological Week

Weather parameters

Thrips/plant

0

0

0

2.32

0.12

0.19

4.7

0.21

0.39

7.53

0.32

0.65

15.21

0.63

0.81

13.6

0.71

0.93

19.41

0.91

1.21

23.7

1.29

1.43

22.94

1.51

1.68

25.63

1.73

1.79

29.11

2.14

2.47

34.93

2.21

2.61

35.71

2.29

2.32

41.3

1.91

1.73

33.93

1.6

1.22

21.2

1.39

0.81

8.61

1.1

0.55

4.7

0.9

0.42

1.72

0.2

0.19



Sheet1

		Standard Meterological Week		Population of thrips		Lady bird beetle		Spider		MRH (%)		ERH (%)		Ws (Km/hr)		BSSH (Hrs)

		49		0		0		0		83		39		2.8		6.3				Standard Meterological Week		Population of thrips		Lady bird beetle		Spider

		50		2.32		0.12		0.19		63		31		5.0		8.3				49		0		0		0

		51		4.7		0.21		0.39		91		46		1.3		4.5				50		2.32		0.12		0.19

		52		7.53		0.32		0.65		89		49		1.8		1.4				51		4.7		0.21		0.39

		1		15.21		0.63		0.81		80.6		34.6		2.4		6.9				52		7.53		0.32		0.65

		2		13.6		0.71		0.93		78.9		40.6		4.7		4.7				1		15.21		0.63		0.81

		3		19.41		0.91		1.21		82.4		41.7		3.6		2.6				2		13.6		0.71		0.93

		4		23.7		1.29		1.43		86.9		39.7		3.0		8.1				3		19.41		0.91		1.21

		5		22.94		1.51		1.68		91.7		35.5		1.9		8.9				4		23.7		1.29		1.43

		6		25.63		1.73		1.79		74.6		32.3		3.2		8.6				5		22.94		1.51		1.68

		7		29.11		2.14		2.47		84.2		32.4		2.2		9.7				6		25.63		1.73		1.79

		8		34.93		2.21		2.61		74.3		25.0		3.2		9.3				7		29.11		2.14		2.47

		9		35.71		2.29		2.32		75.0		29.8		2.7		9.0				8		34.93		2.21		2.61

		10		41.3		1.91		1.73		69.0		17.4		3.4		9.6				9		35.71		2.29		2.32

		11		33.93		1.6		1.22		87.5		31.6		1.9		8.5				10		41.3		1.91		1.73

		12		21.2		1.39		0.81		86.4		35.9		2.4		9.2				11		33.93		1.6		1.22

		13		8.61		1.1		0.55		82.3		34.3		2.9		7.1				12		21.2		1.39		0.81

		14		4.7		0.9		0.42		92.0		34.4		2.7		7.7				13		8.61		1.1		0.55

		15		1.72		0.2		0.19		89.5		50.4		5.1		9.0				14		4.7		0.9		0.42

				To resize chart data range, drag lower right corner of range.																15		1.72		0.2		0.19






