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The impact of temperature and relative humidity on the oviposition and fecundity of the spider mite, Oligonychus

biharensis (Hirst) infesting Manihot esculenta, was studied under 3 constant temperature-humidities combination
0f 35+20C & 60+5%RH, 30+20C & 70+5%RH and 25+20C & 80+5%RH. Shortest pre-oviposition period (0.5+0.12 days) was noted at 35 + 20C
& 60+ 5% RHfollowed by 30 + 20C & 70 + 5% RH (1.6+0.1 days) and highest at 25 + 20C & 80 + 5% RH (1.9+0.07 days). Humidity had little in-
fluence on the pre-oviposition and post-oviposition periods when compared to temperature. Fecundity was recorded highest at 35 + 20C & 60
+5% RH (75.6+0.9 eggs per female) followed by 30+20C & 70+5%RH (58.7+0.9 eggs per female). Lowest number of eggs was laid at 25+20C &
80+5%RH (26.7+0.6 eggs per female). Higher humidity had negative impact on the egg laying capacity as shown by adult females. A decrease
in the duration of oviposition period was recorded at low temperatures and higher humidities. Of all the different temperature-humidity con-
ditions provided, the combination of 35+20C & 60+5%RH was found to be best suited for the successful survival and development of the mite
O. biharensis on M. esculenta in alarming rates so as to acquire the status of a major pest This is almost in agreement with the temperature
and humidity conditions prevalent during summer months when the population density of O. biharensis has attained the peak level in the
field. The study elucidates that higher temperature and low relative humidity prevailing in the state of Kerala owing to global warming has
beyond doubt elevated the status of these mites as dreadful pests well beyond threshold level.

INTRODUCTION

Oligonychus biharensis is a sporadic pest of vegetables, rose,
camphor, litchi and many other plants of high importance.
(Jeppson et al., 1975; Bonato et al., 1995). Feeding by this mite
causes characteristic bronzing on leaves and severe damage
to the host plant. Severe infestation and prolonged feeding re-
sults in crinkling, subsequent drying and defoliation of affected
leaves. Attack by these mites normally affects the growth and
vigour of host plants. In the present study, Manihot esculenta L.
(cassava) proved to be a potential host for the successful estab-
lishment of O. biharensis throughout the year. Cassava is a ro-
bust productive starchy root crop that is grown chiefly as a food.
The edible green leaves of cassava are a good source of protein,
vitamins and minerals and are often used to augment the rural
diet. Cassava roots combine high energy and high levels of some
vitamins, minerals and dietary fibre. Cassava is also an impor-
tant animal feed, and it has several significant industrial uses.
But from the recent past it has also become a major horticul-
tural export commodity, earning foreign exchange. Considering
the nutritive value of the plant, ease of establishment and the
infestation by dense populations of O. biharensis on it through-
out the year, studies on the oviposition and fecundity of the mite
were initiated.

MATERIALS AND METHODS

Studies on the development of O. biharensis were initiated on
fresh leaves of cassava with petioles removed, excised from
plants 3 -5 days after expansion and kept in 120mm petridishes
lined with 110x110x5mm cotton pads. Live cultures of the mite
were maintained in the labby leaf flotation technique (Sangeetha
and Ramani, 2007). The effects of constant temperatures and RH
were studied in an environmental growth chamber at tempera-
ture-humidity combinations of 35 +20C & 60 + 5% RH, 30 + 20C
& 70 + 5% RH and 25 + 20C & 80 + 5% RH. Regular observations
were made under 32x magnifications at % h interval, in order to
gather information on oviposition and fecundity of O. biharensis.
One way analysis of variance followed by paired T-test was car-
ried out to compare the overall effect of temperature and RH on
oviposition and egg laying of O. biharensisThe objective of this
investigation was, therefore, to account on the influence of tem-
perature and RH on the oviposition and fecundity of O. biharen-
sisinfesting cassava.

RESULTS AND DISCUSSION

Temperatures as well as relative humidity (RH) are known to in-
fluence the development and reproduction of several species of
tetranychid mites (Bonato et al., 1990, 1995; Childers et al., 1991;
Hong and Tsai, 1998; Bonato, 1999; Yueguan, et al. 2002; Badii et
al., 2003; Kasap, 2003, 2004; Gotoh et al., 2004; Geralado, et al.,
2004).

Pre-oviposition Period

RH was found to exert minimum effect on the pre-oviposition
period of O. biharensis. Irrespective of the humidity ranges,
the pre-oviposition period was shortest at 35+20C & 60+5%RH
(0.5+0.12 days) followed by 1.6+0.1 days at 30+20C & 70+5%RH.
Highest value of 1.9+0.07 days was recorded at 25+20C &
80+5%RH (Table I). However, temperature had significant influ-
ence on the duration of pre-oviposition period (p-value<0.01).
The pre-oviposition period was found to decrease with increas-
ing temperature (Bonato, 1999).

Oviposition Period

Temperature and RH had significant influence on the period of
oviposition and the number of eggs laid by O. biharensis. With
increase in temperature, rise in the duration of oviposition pe-
riod was noted. Irrespective of the humidity ranges, the duration
of oviposition period was reduced to 5.8+0.13 days at 25+10C &
80+5%RH and 6.75+0.28 days at 30+10C & 40+5%RH. Longest pe-
riod of oviposition was recorded to be 8.4+0.5089 days at 34+10C
& 50+5%RH (Table I). Data recorded were found to be statisti-
cally significant at 1% level (p-value<0.01). However, RH had
little influence on the length of oviposition period except that
it decreased this period at higher humidity level (80% RH). The
oviposition period of T. neocaledonicus on lady’s finger was re-
ported to be 8-10 days and that on French bean was 13-19 days
(Ray and Rai, 1981; Manjunatha and Puttaswamy, 1989) whereas
on M. oleifera it was found to range from 5-9 days depending on
the temperature and RH.

Fecundity

Fecundity was affected both by temperature and RH levels.
As the temperature rose from 25°C to 34°C, the total fecundity
and mean number of eggs laid per day increased (Bonato et. al.,
1990). The highest number of eggs (75.6 + 0.9 eggs per female)
was laid at 35 + 2°C & 60 + 5% RH and lowest (26.7+0.63 eggs per
female) at 25 + 2°C & 80 + 5% RH (Table II). The number of eggs
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laid by a gravid female in her life time reduced significantly (p-
value<0.01) at higher humidity levels. These observations are in
support of earlier reports of Bonato et. al. (1995) in Mononych-
ellus progresivus and O. gossypii, Puttaswamy and ChannaBasa-
vanna (1980) in T. ludeni and Boudreaux (1958) in various spider
mites. The number of eggs laid by individual female mite on M.
oleifera was found to be much lower than that of earlier reports
on other host plants (Gupta et al., 1974; Ray and Rai, 1981; Man-
junatha and Puttaswamy, 1989; Kasap, 2004). Hence, tempera-
ture and RH act as decisive factors influencing egg production in
the spider mite, O. biharensis.

Post-oviposition Period

The post-oviposition period was recorded to be 0.45+0.032 days
at 34+1°C & 50+5%RH, 0.5+0.03 days at 30+1°C & 40+5%RH and
0.51+0.01 days at 25+1°C & 80+5%RH (Table I). Thus the post-
oviposition period showed less significant difference (p-val-
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status of a major pest. Thus, the study elucidates that warmer
temperature and low relative humidity exerts a direct influence
on the developmental process of the mite. Further investiga-
tions concerning the influence of other biotic and abiotic factors
on the life tables of O. biharensis should be conducted to obtain
basic tools necessary to develop an adequate pest management
programme.
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TABLE I - Impact of varying temperature-humidity condi-
tions on Pre-oviposition, Oviposition and Post-oviposition

ue=0.05) in duration for the above 3 temperature-humidity con- periods of O. biharensis

ditions. Similar observations on the effect of temperaturewere . . ... |Post-
recorded by Bonato (1999) on T. evansi and Bonato et. al. (1990) Temperature |RH - Pre-oviposition |Ovi-position |, i cition
on Eotetranychus carpini. (°C) (%) |(days) (days) (days)
CONCLUSION 35+2°C 60+5% [0.5+0.12 8.4+ 0.50 0.45+ 0.03
Of all the different temperature-humidity conditions provided, 30+2°C 70+5% [1.6+0.1 6.75+0.28 0.5+0.03
the combination of 35+2°C & 60+5%RH was found to be best

suited for the successful survival and development of the mite O. 25:2°C 80+5% |1.9+0.07 58+0.13 0.51:0.01
biharensison M. esculenta in alarming rates so as to acquire the n=35

TABLE II - Influence of varying temperature-humidity conditions on fecundity of O. biharensis

;Femp RH (%) Number of eggs laid on different days of oviposition thal no. of eggs
(°C) 1 9 3 4 5 6 " 3 laid per female
35+2 60+5 3.9+0.23 9.3+0.3 | 14.2+0.3 20.7+0.6 17.3+0.3 7.3+0.34 | 3.9+0.3 | 1.38+0.2 | 75.6+0.9
30+2 7045 | 29+0.16 |7.0+0.3 |10.1+0.3 16.8+0.2 13.6+0.7 6.5+0.17 | 34402 | - 58.7+40.9
25+2 80+5 |2.5+0.16 |4.4+0.1 |9.3+03 64+0.15 | 2.740.14 1.4+0.15 | - - 26.7+0.6
n =35
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