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ABSTRACT

Field surveys were conducted at ten days intervals from February 2016 to September 2017 in six Kinnow 
orchards at three locations (Ludhiana, Abohar, Hoshiarpur) in different agroclimatic zones of Punjab to 
evaluate the population dynamics of mites on kinnow. The study revealed the occurrence of Brevipalpus 
phoenicis (Geijskes), B. californicus (Banks), Tetranychus urticae Koch, Eutetranychus orientalis (Klein) 
and Polyphagotarsonemus latus (Banks) as the most common phytophagous mites. The predatory mites 
viz., Euseius alstoniae Gupta, E. finlandicus (Oudemans) and Cunaxa setirostris (Hermann) were also 
found.  The study showed that weather factors affected mites similarly in different fruit zones of Punjab. 
There was a negative correlation between mite abundance and rainfall at all locations. The families viz.  
Tenuipalpidae, Tarsonemidae and Cunaxidae exhibited a negative correlation with temperature and a 
positive with maximum relative humidity (RH). Tetranychidae had positive relationship with temperature 
and a negative one with maximum RH. Mite species peaked differently during various months but were 
more abundant in the arid (Abohar) followed by central (Ludhiana) and submontane zone (Hoshiarpur) 
of Punjab. 
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finlandicus, Eutetranychus orientalis, Tetranychus urticae, kinnow, population dynamics, weather factors

Citrus is an important fruit crop, and it occupies an 
area of 1028 thousand ha with total production of 13404 
thousand mt (NHB, 2020), and Punjab contributes about 
12.26% (Kumar et al., 2010). Its production is hampered 
by many factors with insect and mite pests playing a 
major role. Phytophagous mites (Acarina: Arachnida) 
are the important pests of citrus worldwide (Childers et 
al., 2003). The predatory mites are efficient predators 
in controlling phytophagous mites (McMurtry et al., 
2013). The biotic and abiotic factors that influence the 
ecology of mites on citrus have received considerable 
attention (Beattie et al., 1991). The weather factors play 
a role in their population dynamics, but only limited 
information is available on the acarines on kinnow 
from Punjab. Hence, this study on mites inhabiting 
kinnow orchards in three different kinnow growing 
zones of Punjab. 

MATERIALS AND METHODS

Field surveys were conducted at locations namely 
the Fruit Research Farm, Punjab Agricultural University, 
Ludhiana (30°54’ 3.4740’’ N,75°51’26.1972’’E); 
Regional Fruit Research Station, Abohar (N 
30°8’15.72”, E74°12’9.1548”E) and Department 
of Horticulture (Punjab), Hoshiarpur (Bhunga) 

(31°31’38.4780’’N,75°54’ 49.2228’’E). From February 
2016 to September 2017, observations were made in 
these three fruit zones (Ludhiana in central zone; Abohar 
in arid zone; Hoshiarpur in submontane zone). For the 
population studies, ten trees were selected at random in 
each orchard and samples of 25 leaves/ tree were cut 
directly into transparent polythene bags (20x 25 cm). 
In the laboratory these leaves were examined under 
stereozoom microscope for counting number of mites/ 
leaf at ten days intervals. The mite counts were made 
from both upper and lower side of leaves. Collected 
samples were kept in small glass vials containing 70% 
ethyl alcohol with glycerin. The specimens were mounted 
in Hoyer’s medium after clearing in 40% lactic acid. The 
mounted specimens were identified as per keys- Panou 
(1998); Bolland et al. (1998); Lindquist (1986); Chant 
and McMurtry (2007); and Mesa et al. (2009) by the 
second author who is working as Principal Acarologist 
in AINP on Agricultural Acarology. Metrological data 
was obtained from the Department of Climate Change 
and Agricultural Meteorology, Punjab Agricultural 
University, Ludhiana; Regional Research Station, 
Abohar and Hoshiarpur. The weather parameters at all 
the locations were correlated with mite incidence and 
regression equations worked out using SPPS software.
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RESULTS AND DISCUSSION

During the period of investigation (February 
2016- September 2017) five species of phytophagous 
mites namely Brevipalpus phoenicis (Geijskes) and 
Brevipalpus californicus (Banks) belonging to the 
family Tenuipalpidae; Tetranychus urticae Koch 
and Eutetranychus orientalis (Klein) belonging to 
Tetranychidae and Polyphagotarsonemus latus (Banks) 
belonging to Tarsonemidae were observed. Among the 
predatory mites, three species namely Euseius alstoniae 
Gupta and Euseius finlandicus (Oudemans) of family 
Phytoseiidae and Cunaxa setirostris (Hermann) of 
Cunaxidae were also recorded along with phytophagous 
mites.

Phytophagous mites
Tenuipalpidae (B. phoenicis and B.californicus): 

These mites were found to infest leaves throughout the 
sampling period (February 2016-September 2017), 
with the incidence of the latter being very low at all 
the surveyed three locations. As shown in Fig. 1, peak  
incidence of Tenuipalpidae was observed on December 
7, 2016 when maximum and minimum temperature 
was 26.2 and 9.5ºC, maximum and minimum relative 
humidity (RH) was 90.4 and 37% and with no rainfall 
at Ludhiana. At Abohar, incidence reached its peak on 
November 29, 2016 when maximum and minimum 
temperature was 29.3 and 9.9ºC, maximum and 
minimum RH was 95.9 % and 20.7 % and with no 
rainfall. The population was very low at Hoshiarpur 
as compared to Ludhiana and Abohar with peak being 
on November 2, 2016 when maximum and minimum 

temperature was 26.5 and 15.4ºC. The incidence was 
low during rainy season (July and August of 2016 
and 2017); it was maximum in arid zone (Abohar) 
which is having hot and dry climatic conditions 
followed by central zone (Ludhiana) with mild climatic 
conditions and submontane zone (Hoshiarpur) which 
is having cooler climatic conditions. The incidence of 
Tenuipalpidae exhibited a negative correlation with 
rainfall, minimum RH and temperature but maximum 
RH had a positive relationship. Similar results were 
found by Singla and Sadana (2006), Kaur et al. (2015) 
and Bhullar et al. (2015). In contrast, Singla and Sadana 
(2000) observed a positive correlation with temperature 
and negative correlation with RH and rainfall; also, peak 
incidence of B. phoenicis was during May and smaller 
peak during November on kaghzi lime. The coeffiecient 
of determination showed that the weather factors had 
40.21, 43.03 and 13.33% contribution in regulating 
the incidence of B. phoenicis at Ludhiana, Abohar and 
Hoshiarpur, respectively. The influence of weather on 
B. californicus population was low at Ludhiana (25.29 
%) and Hoshiarpur (27.46 %) as compared to Abohar 
(48.16%).

Tetranychidae (T. urticae and E. orientalis): 
During 2016, Tetranychidae mites started appearing 
in April, then increased in June with the increase in 
temperature and decrease in RH; both the species 
attained peak activity on June 20th (Ludhiana) and June 
6th (Hoshiarpur) (Fig. 2). At Abohar T. urticae attained 
peak early (June 2nd) as compared to E. orientalis (June 
12th). Thereafter incidence declined which might be 
due to rains and increased RH, and attained another 

Fig. 1. Effect of weather factors on the incidence of Tenuipalpidae on kinnow leaves (2016 & 2017) 

Fig. 2. Effect of weather factors on the incidence of Tetranychidae on kinnow leaves (2016 & 2017)
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short peak during September (Ludhiana and Abohar) 
and October (Hoshiarpur). Thereafter, the incidence 
declined from October onwards and it was nil during 
winter months. In 2017, similar trend was observed. 
The temperature had positive and significant correlation 
but RH and rainfall had negative impact. Bhullar et 
al. (2015) also reported the presence of Tetranychidae 
throughout the year with maximum incidence during 
April- June and minimum or negligible during winter 
and rainy seasons. The present findings also corroborate 
with those of Dhooria et al. (2005), Rachana et al. 
(2009), Bakar et al. (2015), Kaur et al. (2015) and 
Mariam et al. (2016). Vela et al. (2017) reported only 
one peak of E. orientalis during autumn. 

Tarsonemidae (P. latus): This mite was present 
throughout the period of observation except during hot 
and dry months which could be due to high temperature 
and low relative humidity. With increase in relative 
humidity and decrease in temperature there was an 
increase in incidecnce, with a small peak observed 
during December 2016 at Ludhiana and Abohar (Fig. 
3); although present throughout, its incidence was very 
low during July- August, 2017 with a small peak in 
November 2016 at Hoshiarpur. Temperature and rainfall 
revealed a negative correlation at all three sampled 
locations. Kaur et al. (2015) also found P. latus on 
kinnow leaves with a peak during November and similar 
correlation trend was shown with weather. 

Predatory mites
Phytoseiidae (Euseius spp.): Phytoseiids started 

appearing in April and with two peaks in incidence 

at all the surveyed locations; during 2016, first peak 
was during June 2016 and the second in October 2016 
(Ludhiana, Hoshiarpur) and November 2016 (Abohar) 
(Fig. 4). During 2017, started appearing during April 
and followed similar trend as in 2016. No phytoseiid 
mites were observed during winter while a decreasing 
trend was observed during rainy months. The incidence 
revealed a negative correlation with all the weather 
factors except maximum temperature. Kaur et al. (2015) 
reported a negative correlation with RH and rainfall 
and phytoseiid mite population but a positive one 
with temperature. Singla and Sadana (2000) observed 
positive correlation with all the weather factors on 
kinnow.  

Cunaxidae (C. setirostris): The incidence of 
cunaxids showed an increasing trend during September 
to December, with peak occurrence being on October 
18th at Ludhiana, December 12th at Abohar and 
November 2nd at Hoshiarpur (Fig. 4). The incidence 
declined to nil during rainy (July and August) and winter 
months (January, February and March). The incidence 
revealed a negative correlation with maximum and 
minimum temperature, minimum RH and rainfall. Kaur 
et al. (2015) observed C. setirostris from September 
to November with peak occurrence during November.

In conclusion, the data shows that the relative 
changes in the abundance of mite is complex and can 
be affected by seasonal factors, and the prevailing 
climatic conditions. Results of this study could help in 
determining proper time for controlling phytophagous 
mites. Besides, the result also provides important 

Fig. 3. Effect of weather factors on the incidence Tarsonemidae mite on kinnow leaves (2016 & 2017) 

Fig. 4. Effect of weather factors on the occurrence of predatory mites on kinnow leaves (2016 & 2017) 
*T= Temperature, RH= Relative Humidity, RF= Rainfall
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information on potential predatory mites that can be 
used as biological control agents.
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