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ABSTRACT

Experiments were carried out in the farmer’s field at Jorhat during 2015-16 and 2016-17 to study the 
population dynamics of red ant Dorylus orientalis Westwood in potato crop. The incidence of D. orientalis 
was observed both under flood free/ and prone conditions in three villages each, during potato growing 
season. These data were correlated with weather factors. The effect on population buildup was studied 
with observations at fortnightly interval starting from 1st fortnight of October to 2nd fortnight of February 
through fixed plot surveys. The observations revealed that maximum incidence (36.5, 33.2 and 30.1; 
35.2, 32.5 and 29.8/ pit) was observed in Charaibahi, Karangia and Hokai Khangia villages, respectively 
during the 1st fortnight of January. In contrast, in the flood prone villages, incidence was observed to be 
negligible. Correlation coefficients of incidence with weather factors revealed that minimum temperature, 
soil temperature (morning and evening) and evaporation rate show a significantly negative correlation; 
whereas relative humidity (RH) (morning and evening) exhibited significant positive correlation in flood 
free villages. In flood prone villages minimum temperature as well as morning soil temperature showed 
significant negative correlation (2015-16); in contrast, in flood prone villages, RH (morning and evening) 
showed significant positive correlation (2016-17). 

Key words: Dorylus orientalis, population dynamics, fixed plot survey, flood free/ prone, potato, temperature, 
relative humidity, soil temperature, evaporation rate
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Red ant Dorylus orientalis Westwood (Formicidae: 
Hymenoptera) is generally a subterranean ant and occurs 
in a wide range of habitats, including cultivated lands 
(Wilson, 1964). Occurrence of D. orientalis as a pest has 
been reported throughout India in various economically 
important crops. It has long been considered to be a 
major insect pest of potato both in plains and hills 
(Fletcher, 1914). In Assam, D. orientalis is popularly 
known as “red ant” (Rahman, 1967). Potato being an 
important cash crop and major food item of Indian diet 
for both vegetarian and non-vegetarian is extensively 
cultivated in both plains and hills of Assam with a 
production of 1072780 tonnes (Anon., 2017). There 
are numbers of biotic and abiotic factors that lead to 
reduction of potato production and among the various 
biotic constrains insect pest problems are the major 
ones. Considering various insect pests, D. orientalis 
causes extensive damage mainly on underground potato 
tubers and the damaged tubers exhibit minute holes (2-3 
mm dia). Highest infestation is recorded at the time of 
harvesting which reduces tuber quality as well as market 
price, as it makes them unfit for human consumption 
(Bhandari, 2011). In severe cases, the tuber infestation 

exhibited was high as 51.77- 61.50% (Chowdhury, 
1997). In Bihar, the potato crop showed around 70-90% 
of tuber damage by D. orientalis (Roonwal, 1976).

The pest generally appears during December and 
remains active until April, causing > 10% tuber damage 
in irrigated potato (Bhandari, 2011). The biology 
and seasonal abundance of D. orientalis extremely 
depend on the prevailing atmospheric conditions. 
High temperature followed by dry weather favour 
development, population build up and damage severity 
of this obnoxious pest. Various weather parameters 
affect insect population dynamics as increasing 
temperature induces faster developmental rates whereas 
heavy rain or extreme temperature and low moisture 
induced low survival rate (Hespenheide, 1991; Nestel 
et al., 1994; Tipping et al., 2005). Seasonal variations in 
weather factors such as rainfall and temperature might 
be the most important causes of dramatic changes in 
insect abundance. Weather and climatic conditions are 
known to significantly affect the population dynamics 
of insect pests (Kennedy and Storer, 2000). Knowledge 
of abiotic conditions such as temperature, day length, 
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rainfall and relative humidity can be used as important 
components in forecasting and predicting the severity 
of insect pests (Milford and Dugdale, 1990). This study 
explores the population dynamics of D. orientalis in 
potato crop grown under flood free and flood prone 
conditions and its correlates the incidence with weather 
factors. 

MATERIALS AND METHODS

The experiments were carried out in the farmer’s 
field of Charaibahi, Karangia, Hokai Khangia, 
Karatipar, Kartik chapori and Aruna chapori villages, 
Jorhat, Assam during 2015-16 and 2016-17. The 
population dynamics was studied under both flood 
free and flood prone conditions in potato growing 
fields. For this, five pits/village (size: 30 cm × 30 
cm × 30 cm) were dug randomly through fixed plot 
survey and the population of red ants were counted. 
Observations was recorded at fortnightly interval 
from October to February in six villages, three each in 
both the conditions. Meteorological parameters viz., 
temperature (maximum and minimum), soil temperature 
(morning and evening), relative humidity (morning 
and evening), total rainfall, number of rainy days, 
bright sunshine hours (BSSHs) and evaporation rate 
during the period of investigation were collected from 
the Meteorological Observatory of the Department 
of Agrometeorology, Assam Agricultural University, 
Jorhat. Influence of these factors on D. orientalis was 
assessed by correlation and regression analysis. A 
simple correlation analysis was made between the mean 
incidence of D. orientalis with weather factors to find 
out their influence.  

RESULTS AND DISCUSSION

Population dynamics of red ant D. orientalis studied 
in six villages (3 flood free and flood prone each) in 
potato growing fields during 2015-17 is depicted in 
Table 1. The buildup of D. orientalis was observed from 
1st fortnight of November to 2nd fortnight of February. 
The incidence was observed from the 1st fortnight of 
November, 2015 with a very low population of 8.6, 7.2 
and 5.00/ pit; 7.8, 6.2 and 5.5/ pit during the 1st fortnight 
of November 2016 in Charaibahi, Karangia and 
Hokai Khangia villages, respectively under flood free 
conditions. The peak incidence was in the 1st fortnight 
of January, 2016 with a mean of 36.5, 33.2 and 30.1/ pit 
in Charaibahi, Karangia and Hokai Khangia villages, 
respectively; 35.2, 32.5 and 29.8/ pit was observed in 
all the flood free villages during 1st fortnight of January, 
2017. The incidence showed a gradual decreasing 
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trend from the 2nd fortnight of January. However, very 
negligible counts were observed in all the three flood 
prone villages (Karatipar, Kartik Chapori and Aruna 
chapori) as compared to flood free villages. Maximum 
numbers of red ants in flood prone areas observed 
was 2.2, 2.8 and 3.2/ pit in Karatipar, Kartik Chapori 
and Aruna Chapori villages, respectively during the 
2nd fortnight of December, 2015; 3.9, 4.5 and 3.5/ pit 
during the 2nd fortnight of December, 2016 where only 
negligible counts were obtained. Earlier reports reveal 
that the chronically flood affected areas on the two 
sides of the river Brahmaputra were free from red ant 
infestation (Khaund, 1979). 

The correlation of weather factors such as temperature 
(maximum and minimum), soil temperature (morning 
and evening), relative humidity- RH (morning and 
evening), total rainfall, number of rainy days, bright 
sunshine hours and evaporation rate with incidence 
of ants during 2015-17 is depicted in Table 2. These 
reveal that morning RH (r = 0.869** and r = 0.840** 
in Charaibahi, r = 0.868** and r  = 0.849** in Karangia 
and r = 0.859** and r = 0.850** in Hokai Khangia 
villages) during 2015-16 and 2016-17 and evening RH 
(r = 0.577* and r = 0.649* in Charaibahi, r = 0.599* and 
r = 0.688* in Karangia and r = 0.625* and r = 0.660* 
in Hokai Khangia villages) showed significant positive 
correlation, in all the three flood free villages. Minimum 
temperature showed significant negative correlation in 
Charaibahi (r = -0.922** and r = -0.906**), Karangia 
(r = -0.916** and r = -0.899**) and Hokai Khangia (r 
= -0.910** and r = -0.899**) villages, respectively. 
Similarly,  a negative and significantly relation with 
morning soil temperature in Charaibahi (r = -0.942** and 
r = -0.948**), Karangia (r = -0.936** and r = -0.940**) 
and Hokai Khangia villages (r = -0.926** and r = 
-0.937**), evening soil temperature  (r = -0.945** and  r 
= -0.928** in Charaibahi, r = -0.940** and r = -0.915** 
in Karangia and r = -0.927** and   r = -0.915** in Hokai 
Khangia villages) and evaporation rate (r = -0.861** and 
r = -0.870** in Charaibahi, r = -0.862** and r = -0.879** 
in Karangia and r = -0.863** and r = -0.875** in Hokai 
Khangia villages) were observed.; however, maximum 
temperature (r = -0.775* in Charaibahi, r = -0.726* in 
Karangia, r = 0.718* in Hokai Khangia villages) showed 
negative correlation but bright sunshine hours (r = 0.811* 
in Charaibahi, r = 0.812* in Karangia and r = 0.797* 
in Hokai Khangia villages showed positive correlation.  

Data in Table 2 reveal that minimum temperature 

showed significant negative correlation in all the three 
flood prone villages viz., Karatipar (r = -0.687**), 
Kartik Chapori (r = -0.693**) and Aruna Chapori (r = 
-0.784**) villages. Similarly, morning soil temperature 
had significant negative correlation in Karatipar (r 
= -0.617*), Kartik Chapori (r = -0.624*) and Aruna 
Chapori (r = -0.636*) villages during 2015-16. Morning 
RH (r = 0.711* in Karatipar, r = 0.711* in Kartik Chapori 
and r = 0.711* in Aruna Chapori villages and evening RH 
(r = 0.895** in Karatipar, r = 0.893** in Kartik chapori 
and r = 0.899** in Aruna chapori villages during 2016-
17. The significant relationship between D. orientalis 
incidence and weather factors was also subjected to 
regression analysis. These results are in accordance with 
the findings of Kishore et al. (1989) who observed that 
the weather between 44 and 51 standard weeks with 
weekly maximum and minimum temperatures ranging 
respectively, between 26°C-31.4°C and 10.4°C-17.1°C 
with 80.0-90.0% morning and 37.0-49.0% RH with no 
rains in between had jointly favoured the multiplication 
of D. orientalis on potato. Similarly, high temperature 
and dry weather was also found to favour their 
population buildup (Kishore et al. 1990). 
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