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ABSTRACT 
 

Field experiments were conducted to investigate the population dynamics of the red spider mite 
(Tetranychus urticae Koch) in brinjal and its relationship with various abiotic parameters during the 
2020 and 2021 crop seasons at Patan farm, Krishi Vigyan Kendra, Mandsaur, Malwa region of 
Madhya Pradesh. The findings indicated that the red spider mite population initiated in the 30

th
 and 

31
st
 standard weeks in 2020 and 2021, respectively. The peak population of mites per 2 cm

2
 leaf 

area was observed in the 43rd standard week (11.52) in 2020, while the highest population was 
noted in the 41st standard week (9.91) in 2021. It was evident that mite infestation was substantial 
during October in both years. There was a noteworthy positive correlation between the population 
of predatory mites, maximum temperature, and sunshine hours with the red spider mite pest, while 
a negative correlation was observed with relative humidity. 
 

 
Keywords: Tetranychus urticae; brinjal; population dynamics; correlation. 
 

1. INTRODUCTION 
 
Among the vegetables, brinjal (Solanum 
melongena L.) is extensively cultivated in the 
country, holding a significant place in the diet of 
most consumers. Although it covers the area of 
0.753 million hectares in the country, its 
production at 13023 million tonnes [1] This low 
yield can be attributed to the constant threat of 
various pests from sowing to harvesting. In 
recent times, there has been a shift in the 
agricultural landscape, with mites emerging as a 
serious pest in many crops, including                     
brinjal. The spider mite, Tetranychus urticae 
Koch, poses a significant threat to brinjal crops, 
particularly during the spring, summer, and post-
rainy seasons. This crop is infested primarily by 
six different mite pest species, namely 
Tetranychus urticae, T. macfarlanei, T. ludeni, 
Brevipalpus phoenicis, Polyphagotarsonemus 
latus, and Aceria lycopersici [2,3]. Among these 
mite species, T. urticae is responsible for causing 
the loss of foliage in the crop plants, resulting in 
a reduction in the economic yield of fruits, 
ranging from 20-45%, depending on the cropping 
season and agro-climatic conditions. T. urticae is 
well-adapted to various environmental         
conditions and causes damage by extracting the 
contents of leaf cells through feeding [4,5]. This 
direct damage includes the loss of chlorophyll, 
stunted growth, stippling, webbing, leaf 
yellowing, defoliation, leaf burning, reduced fruit 
size and quality, the appearance of various                 
plant deformities, and in extreme cases, plant 
death. Indirect effects of mite feeding may lead to 
decreased photosynthesis and transpiration. Due 
to their high reproductive potential and    
extremely short life cycle, coupled with frequent 
acaricide applications, this mite has developed 
resistance to almost all conventional pesticides 
currently in use [6,7]. The mites become serious 

pests due to their ability to have multiple 
generations per season [8,9]. Since the 
incidence of red spider mites varies with the 
seasons, it is essential to have a comprehensive 
understanding of their seasonal dynamics, which 
will inform the development of effective 
management strategies. Therefore, we 
conducted a study to explore the correlation 
between weather factors and the incidence and 
population dynamics of spider mites in                   
brinjal. 
 

2. MATERIALS AND METHODS 
 
The field experiments were carried out at Krishi 
Vigyan Kendra, Patan Farm, Mandsaur (M.P.) in 
2020 and 2021, using Brinjal variety 'Arka Anand' 
and following recommended agronomic practices 
for the Malwa region, except for plant                   
protection measures. The brinjal plants were 
spaced at 60 x 45 cm² and replicated thrice. 
Weekly samples were taken from five randomly 
selected plants in each plot to record the total 
number of mites in a 2 cm² leaf area. 
Observations on the population of Red Spider 
mites were made on five randomly chosen plants 
from each replication (total 15 selected plants) at 
standard weekly intervals. The incidence of Red 
Spider mites was recorded based on the number 
of mites per 2 cm² leaf area for Red Spider mites, 
following method [10]. Meteorological data were 
collected from the K.N.K. College of Horticulture 
observatory in Mandsaur. Correlation analysis 
between Red Spider mites population and abiotic 
factors (weather variables) was conducted           
using. 
 

3. RESULTS AND DISCUSSION 
 
The study conducted during the brinjal crop 
seasons of 2020 and 2021 revealed that red 
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spider mites began appearing on the 30
th
 and 

31
st
 SMW of 2020 and 2021, respectively 

(Tables 1 & 2 or Figs. 1 & 2). It was                            
observed that the mite population steadily 
increased throughout the crop growth period, 
particularly during weeks 30

th
 to 43

th
, with a rapid 

increase in mite buildup. 
 

After the 43
rd

 standard week, there was a 
gradual decline in the mite population, which 
continued until the 3rd standard meteorological 
week. The highest average population of T. 
urticae per 2 cm

2
 leaf area was recorded during 

the 43
rd

 SMW (11.52) in 2020, followed by the 
44

th
 (11.16) and 45

th
 (10.16) standard weeks. 

 
 

Fig. 1. Population dynamics of red spider mite in relation with abiotic factors during Kharif- 
2020 

 

 
 

Fig. 2. Population dynamics of red spider mite in relation with abiotic factors during Kharif- 
2021 
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Table 1. Population dynamics of T. urticae abiotic factors on brinjal under field condition. 
(Kharif - 2020) 

 

S. 
No.  

SMW Mean mite/ 2x2 
cm

2 
leaf bit 

Max. T. 
(˚C) 

Min. T. 
(˚C) 

Relative 
Humidity (%) 

Rain fall 
(mm) 

BSSH 

1 29 0.00 33.00 24.28 79.56 16.00 8.78 
2 30 0.01 31.00 25.14 79.43 6.00 9.54 
3 31 0.37 28.00 24.71 84.28 10.00 9.11 
4 32 1.01 31.28 24.28 87.71 8.50 9.28 
5 33 1.85 29.41 25.57 92.85 11.50 9.45 
6 34 1.61 28.29 22.43 83.85 181.50 5.11 
7 35 2.38 29.00 23.14 88.14 34.00 8.87 
8 36 3.98 35.14 23.87 84.57 8.00 9.78 
9 37 5.67 32.14 24.86 79.57 11.50 9.23 
10 38 5.23 33.11 22.50 84.86 42.00 8.45 
11 39 7.32 33.00 22.43 77.71 10.00 9.65 
12 40 8.98 31.11 19.01 60.52 0.00 9.84 
13 41 9.36 32.00 17.21 55.52 0.00 12.61 
14 42 10.11 30.10 16.25 65.85 0.00 9.27 
15 43 11.52 31.40 15.97 55.71 0.00 9.90 
16 44 11.16 30.51 11.91 53.57 0.00 9.36 
17 45 10.16 29.10 11.02 55.35 0.00 9.20 
18 46 8.76 28.78 15.48 69.00 0.00 8.89 
19 47 7.23 25.14 11.05 64.00 0.00 9.03 
20 48 6.11 28.00 13.84 59.35 0.00 9.19 
21 49 6.87 29.90 15.12 48.71 0.00 9.34 
22 50 4.25 25.41 14.95 78.42 25.00 5.94 
23 51 2.41 21.00 10.30 60.12 0.00 8.71 
24 52 0.74 19.00 4.33 60.93 0.00 9.03 
25 1 0.00 20.00 8.23 60.01 0.00 6.45 
26 2 0.00 22.00 13.47 62.79 0.00 6.79 
27 3 0.00 24.00 9.27 66.04 0.00 6.80 

 
In 2021, mite buildup started from the 31st 
standard week and continued to increase until 
the 41

st
 standard week, which marked the peak 

of mite population. After the 41
st
 week, the mite 

population declined rapidly, disappearing by the 
51

st
 standard week. The highest population of T. 

urticae per 2 cm
2
 leaf area was recorded during 

the 41
st
 (9.91) in 2021, followed by the 40

th 
(9.80) 

and 42
nd

 (8.33) standard weeks, respectively. 
This population increase was associated with 
high temperatures and low humidity on brinjal, as 
reported by Singh and Singh [11]. Kumar and 
Sharma [12] also observed a similar trend, with 
mites appearing in the 1

st
 week of August during 

the rainy season and reaching their maximum 
population in the first week of October on brinjal. 
The mite population gradually increased and 
then abruptly decreased during the 3

rd
 week of 

October, disappearing completely by the first 
week of January.  
 
In regions where brinjal is cultivated year-round, 
mites were found throughout the year, with high 
populations in March, April, June, and October 

[13]. Predatory mites appeared in the first 
fortnight of June, with their population increasing 
in the subsequent months. T. cinnabarinus 
infested okra in May, with its population gradually 
increasing [14]. T. urticae in brinjal during the first 
week of September, persisting until November 
2014 [15-17].  
 
Vegetable crops were susceptible to 
phytophagous mites throughout the year, with 
the most severe infestations occurring during the 
summer months (April to July) and the post-
monsoon period (September to October). During 
the rainy season, mite species had a minor to 
mild pest status, while during the winter season 
(December to February), their occurrence was 
negligible on commonly grown vegetables.  
 
Correlation and regression analysis: 
Correlation and regression analysis conducted 
for 2020 and 2021 showed a significant positive 
correlation of T. urticae with maximum 
temperature (r = 0.416* and 0.455* during 2020 
and 2021, respectively) and potential sunshine
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Table 2. Population dynamics of T. urticae abiotic factors on brinjal under field condition 
(Kharif - 2021) 

 

S. 
No.  

SMW Mean mite/ 2x2 
cm

2 
leaf bit 

Max. T. 
(˚C) 

Min. T. 
(˚C) 

Relative 
Humidity (%) 

Rain fall 
(mm) 

BSSH 

1 29 0.00 34.56 25.51 64.25 17.00 9.71 
2 30 0.00 31.00 26.23 72.04 229.00 9.49 
3 31 0.17 30.12 24.84 83.96 22.12 4.17 
4 32 0.77 29.13 23.70 88.96 75.00 6.71 
5 33 1.00 28.54 22.91 81.07 66.00 6.94 
6 34 1.80 29.69 23.70 76.75 45.00 9.50 
7 35 3.67 29.41 23.54 81.90 42.00 8.40 
8 36 4.43 29.29 23.33 71.65 0.00 7.21 
9 37 6.30 30.17 23.57 78.32 39.50 9.24 
10 38 5.53 30.00 23.56 81.40 47.40 7.73 
11 39 6.70 28.20 23.90 78.98 0.00 6.93 
12 40 9.80 27.50 22.99 68.50 40.50 9.76 
13 41 9.91 30.21 21.46 53.04 8.20 9.41 
14 42 8.33 31.04 17.63 53.85 22.50 9.57 
15 43 7.07 29.34 15.01 52.79 0.00 9.46 
16 44 7.27 29.26 10.89 56.29 0.00 9.51 
17 45 6.53 29.04 10.17 55.00 0.00 9.19 
18 46 5.60 27.00 8.71 63.43 13.50 7.51 
19 47 3.17 24.56 8.84 74.86 0.00 8.37 
20 48 1.10 24.27 11.56 66.50 0.00 7.37 
21 49 2.20 25.30 13.24 74.29 0.00 8.33 
22 50 0.80 22.31 13.86 73.29 0.00 8.09 
23 51 0.47 21.00 11.11 61.43 0.00 9.11 
24 52 0.00 16.00 10.09 76.29 0.00 7.37 
25 1 0.00 15.20 13.70 75.79 0.00 6.87 
26 2 0.00 19.00 12.76 72.36 0.00 6.54 
27 3 0.00 21.00 13.41 65.79 0.00 7.12 

 
Table 3. Correlation and regression studies of red spider mite in relation with abiotic 

parameters on brinjal under field condition (Kharif- 2020 & 2021) 
 

Year 2020 2021 

S. 
No 

Biotic and 
abiotic 
parameters 

Correlation 
coefficient 
(r) 

R
2 

Regression 
line 

Correlation 
coefficient 
(r) 

R
2
 Regression 

line 

1. Max.Temp. 
(
0
C) 

0.416* R² = 
0.173  

y = 0.388x – 
6.389 

0.455* R² = 
0.207 

y = 0.317x - 
5.055 

2. Min.Temp. 
(
0
C) 

-0.162 - - 0.075 - - 

3. Relative 
Humidity 
(%) 

-0.507* R² = 
0.257 

y = -0.156x + 
15.69 

- 0.483* R² = 
0.233 

y = -0.158x + 
14.61 

4. Rain Fall 
(mm) 

-0.222 -  - - 0.166 - - 

5. BSSH (hr) 0.496* R² = 
0.245  

y = 1.337x - 
7.059 

0.482* R² = 
0.232 

y = 1.191x - 
6.258 

* Significant at 5% level of significance, * *Significant at 1% level of significance 

 
(r = 0.496* and 0.482* during 2020 and 2021, 
respectively). Relative humidity exhibited a 
significant negative correlation with red spider 
mites (r = -0.507* and -0.483 during 2020 and 

2021, respectively), while minimum temperature 
and rainfall showed no significant correlation. 
Linear regression analysis indicated that in 2020, 
the mite population increased by 0.39 and 1.33 
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percent for every unit increase in maximum 
temperature and daylight hours, respectively. 
Maximum temperature and sunshine contributed 
to 17% and 24% of the variation in the mite 
population, respectively. Relative humidity had a 
25% impact on the mite population, with a 1% 
increase in relative humidity resulting in a 0.15 
percent decrease in the mite population. Similar 
trends were observed in 2021 (Table 3). In the 
field, T. urticae was first observed in August, with 
peak activity in October. Higher temperatures 
favored mite population growth, while rainfall had 
an adverse effect. The rain was thought to wash 
away nymphs and adults due to heavy 
downpours. Regardless of the crop season, the 
mite population was highest in April and May. 
Prassanna, Sekhar et al., Monica et al. and Naga 
et al., [18-21] have also reported significant 
positive correlations between mite population 
and maximum temperature, along with negative 
correlations with relative humidity and rainfall. 
Jadav et al. [22] reported a similar relationship 
between abiotic factors and red spider mites in 
okra crops. 
 

4. CONCLUSION 
 

Red spider mites first appear on brinjal in first 
week of August; the population peaks in October 
(11.52 and 9.91 mites/2x2 cm

2 
leaf bit in 2020 

and 2021, respectively) and rapidly declines and 
disappeared entirely in December and January. 
The population of red spider mites positively 
correlation with maximum temperature and 
sunshine hours, while negative correlation with 
relative humidity and rainfall. This study would be 
helpful in reduced the losses of brinjal by 
adopting suitable IPM technique for control of red 
spider mites. 
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