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ABSTRACT: Study was conducted on carnation (var. Master) during 2013 and 2014 under polyhouse. Infestation of Tetranychus ludeni 
Zacher was recorded. One species of predatory thrips viz. Scolothrips sexmaculatus Pergande was recorded in association with T. ludeni. 
Infestation of T. ludeni remained active throughout the year. Maximum population was recorded during June in both the years. Population 
was 13.2±1.24 and 14.4±1.57 mites/sample. Activity of S. sexmaculatus was recorded from June to August. Both species were recorded 
for the first time on this crop from North India. Population of T. ludeni and S. sexmaculatus was positively correlated with temperature 
whereas negative correlation with relative humidity. This study will be useful in bio control of phytophagous mites in IPM programme.
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INTRODUCTION

Climatic conditions of Himachal Pradesh are suitable 
for cultivation of fruit, vegetable and ornamental crops. 
Economy of farmers in this state mainly depends on cul-
tivation of different horticultural crops. With the introduc-
tion of polyhouses in the state, farmers grow vegetables 
and ornamental crops under protected conditions. Due to 
economic importance these play a key role in uplifting the 
economy of farmers in various parts of the state. Due to 
high demand and reasonable market value, these crops at-
tracted the interest of farmers in this state to grow these 
crops on commercial scale under polyhouse. Carnation  
(Dianthus sp.) is one of the important exotic ornamental 
crop and most popular as cut flower in the world and of 
highest economic importance in the floriculture industry. 
In India, it is covering more than 600 ha of area and mostly 
grown under polyhouse (Shukla and Radadia, 2015). Vari-
ous pests attack this crop under polyhouse and harm its eco-
nomic value. Polyhouse provide a favourable environment 
suitable for the growth and multiplication of different pests. 

Mites of family Tetranychidae are considered as one 
of the important pests, even in moderate infestation greatly 
affects crop production and in heavy infestation cause death 

of the plants (Jeppson et. al., 1975). Two spotted spider 
mite, Tetranychus ludeni Zacher has been reported to attack 
more than 150 species of economically important crops 
(Xie et al., 2006). Tetranychus ludeni thrive and reproduce 
throughout the year under polyhouse conditions. So, timely 
management practices are needed for their effective con-
trol. World over these pests are known for their ability to 
develop acaricidal resistance on various crops due to their 
short life cycle and high reproductive potential (Devine 
et al., 2001; Stumpf and Nauen, 2001; Sridhar and Jhansi 
Rani, 2003; 2007; Craham & Helle, 1985; Goodwin et al, 
1991). Therefore, the use of natural enemies a part of IPM 
programme is the best alternative to reduce their population 
below economic injury level and overcome the problem of 
resistance. Various workers throughout the world reported 
number of natural enemies in association with spider mites 
(Abad-Moyano et al., 2009; Thistlewood, 1991; Wilson et 
al., 1991).

Considering the importance of these pests, there is an 
urgent need to understand their seasonal activity and asso-
ciated natural enemies. Little information is available from 
this region on the seasonal incidence of this pest and its 
natural enemies under protected conditions. Therefore, in 
the present study an attempt was made to know the seasonal 
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activity of the pest and its natural enemy on carnation under 
polyhouse.

Study was conducted during 2013 and 2014 on 
“Master” variety of carnation under polyhouse at experi-
mental farm, Department of Floriculture and Landscaping. 
Data was recorded throughout the year at fifteen days inter-
val, two observations of the month were summed up to get 
one observation. Samples of thirty leaves/buds were ran-
domly selected and placed in well labelled polythene bag 
tied with rubber band. These bags were kept in refrigera-
tor at 50C overnight to immobilize the mites and thrips. 
Samples were observed under stereo zoom microscope 
(Olympus SZX9) and motile stages were counted carefully. 
Mean population and standard error of mean was calculated 
through ANNOVA. 

Correlation was calculated between population of 
T. ludeni and S. sexmaculatus with weather factors under 
polyhouse. The impact of abiotic factors viz. average tem-
perature and relative humidity the time of observation was 
made by calculating the simple correlation (r).  

Identification

For identification the mite specimens were mounted in 
a drop of Hoyer’s medium (Singh and Raghuraman, 2011; 
Jeppson et al., 1975). Slides were dried in hot air oven at 
35-40oC for 4-5 days. Specimens were identified under 
phase contrast microscope by following the standard keys 
(Gupta and Gupta, 1994).

For mounting of thrips, specimens were mounted in 
a drop of Hoyer’s media (Jeppson et al., 1975). Specimens 
were placed on a cover slip in a drop of Hoyer’s media and 
stretched with the help of needles. Slide was kept over it 
carefully and was re-inverted. Then the slides were dried in 
oven at 35 0C for 6-7 days.

Specimens were observed and identified under Olym-
pus CX41 phase contrast microscope by following the keys 
given by Ananthakrishnan and Sen (1980).

Seasonal incidence of Tetranychus ludeni and Scolo-
thrips sexmaculatus during 2013

Infestation of T. ludeni was recorded throughout the 
year. Population during January, 2013 was 3.6±0.51 mites 
per sample. Increasing trend was recorded from February 
to May with population of 3.8±0.49 (February), 4.4±0.74 
(March), 5.4±0.74 (April) and 6.6±1.12 (May) mites per 
sample, respectively. Peak incidence was observed in the 
month of June i.e. 13.2±1.24 mites per sample. The popula-
tion declined during July to August i.e. 7.2±0.49& 5±0.44 
mites per sample. Increase in population observed during 

the months of September and October i.e. 5.2±0.58 and 
6.4±0.51 per sample. Population again declined from No-
vember to December. During these months population was 
3.2±0.58 (November) & 2±0.31 (December) mites per sam-
ple (Figure 1).

The incidence of predatory thrips was confined to June 
and July months and was conspicuously not observed dur-
ing all other months. Population of S. sexmaculatus in the 
month of June and July was 0.4±0.40 & 3.2±0.37 per sam-
ple, respectively (Figure 1).

Fig. 1.    �Seasonal incidence of Tetranychus ludeni and Scolo-
thrips  sexmaculatus on carnation (var. Master) dur-
ing 2013 and 2014. 

Seasonal incidence of Tetranychus ludeni and Scolo-
thrips sexmaculatus during 2014

During 2014, the population of mite was 3.4±0.4 per 
sample in the month of January. The population was in-
creased from February to May. In these months the popula-
tion was 3.8±0.20 (February), 5.0±0.45 (March), 5.2±0.37 
(April) and 7.2±0.49 (May) mites per sample, respectively. 
Population reached peak during June (14.4±1.57 mites/
sample). The incidence declined from July to August 
(7.2±0.49 & 6.2±0.80 mites/sample). Population increased 
in the month of September (6.4±0.51 mite/sample). Minor 
peak was observed during the month of October (7.4±0.40 
mites/sample). Population declined with the fall in tem-
perature from November to December with 3.2±0.66 & 
2.0±0.31 mites/sample, respectively (Figure 1). 

During 2014, the incidence of predatory thrips was re-
corded in June, July and August months and not observed 
during other months. Population of S. sexmaculatus dur-
ing June to August was 0.6±0.40, 0.4±0.40 and 0.2±0.20 
per sample, respectively (Figure 1). This concluded that the 
predator needs to be conserved, multiplied for augmentative 
releases for effective use as a biocontrol agent in near future 
which may reduce the use of chemical pesticide which are 
harmful to other beneficial organism as well.

Earlier, Tetranychus ludeni Zacher was reported 
on Dahlia sp. from this state by Sood and Kakar (1990). 
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Seasonal incidence of spider mite Tetranychus ludeni and its predator Scolothrips sexmaculatus

Results of population increase and decrease were in con-
formity with the study of Patil et al. (2014). They reported 
the population of T. urticae on carnation. Population at-
tain its peak in June and October months. Shukla and Ra-
dadia (2015) reported the peak population of spider mite 
on carnation during April under polyhouse on carnation 
whereas population peak was recorded during July by Shah 
and Shukla (2014). Patil (2010) revealed that incidence of  
T. urticae was started from the last week of February and 
increased gradually to reach its peak during first week of 
July (34.51 mite/plant) on carnation under polyhouse, these 
results support the present findings.

Rawat and Modi (1969) reported predaceous bug, 
Geocoris tricolor and a number of other coccinellids as 
general predators of Tetranychus spp. from Jabalpur (Mad-
hya Pradesh). Puttaswamy and ChannaBasavanna (1980) 
reported Stethorus pauperculus Weise, Oligota oviformis 
(Casey) and Scolothrips sexmaculatus (Pergande) predat-
ing upon T. ludeni. Rai et al. (1999) reported predatory 
thrips Scolothrips indicus (Thripidae) in association with 
population of phytophagous mites. 

Correlation study with climatic factors

The population of T. ludeni and S. sexmaculatus was 
correlated with climatic factors under polyhouse condi-
tions i.e. temperature and relative humidity. During 2013, 
population of T. urticae showed a highly positive correla-
tion with temperature (r=0.894) whereas population of  
S. sexmaculatus was positively correlated with temperature 
(r=0.701). Population of these species were negatively cor-
related with relative humidity i.e. T. ludeni (r=-0.298) and 
S. sexmaculatus (r=-0.297). During 2014, mite population 
was highly positive correlated with temperature (r=0.841) 
and negatively correlated with relative humidity (r=-0.261) 
while in case of thrips the population was highly positive 
correlated with temperature (r=0.649) and showed a posi-
tive correlation with the relative humidity (r=0.001) Table 
1. 

These results were supported by Shukla and Radadia 
(2015), who reported positive correlation between spider 
mite population and temperature while population was neg-
atively correlated with relative humidity under polyhouse 
conditions on carnation from Gujarat. Shah and Shukla 
(2014) reported that mite population showed negative cor-
relation with temperature and positive correlation with rela-
tive humidity on gerbera under polyhouse.

Table 1. �Correlation of Tetranychus ludeni Zacher 
and Scolothrips sexmaculatus Pergande 
population with the climatological factors on 
carnation (var. Master)

Climatic Factors T. ludeni S. sexmaculatus

2013 2014 2013 2014

Temperature (0C) 0.894 0.841 0.701 0.649

Relative Humidity (%) -0.298 -0.261 -0.296 0.009
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