E-ISSN: 2378-654X Int. J. Agri Biosci. (merged with Recent Adv. Biol. Med.) 1

Research Article

Effect Of Temperature And Relative Humidity On The Survival Of Adults And
Development Of Eggs Of Estigmena chinensis Hope. (Coleoptera: Chrysomelidae)

Indu Singh*, Karan P Singh
Division of Forest Protection, Forest Research Institute, Dehradun, Uttarakhand, India.

*Corresponding Author: induc90@gmail.com
Received: Sep 13, 2020; Accepted: Nov 16, 2020; Published: Dec 30, 2020

CITATION: Singh I, Singh KP. Effect Of Temperature And Relative Humidity On The Survival Of Adults And Development Of Eggs Of Estigmena chinensis Hope.
(Coleoptera: Chrysomelidae). Recent Adv. Biol. Med. 2021; 7(1): 9800010, Pages 1-2.

ABSTRACT

Estigmena chinensis Hope (Coleoptera: Chrysomelidae) has been recorded damaging green standing bamboos in natural stands and plantations. The borer damage is
frequent in solid bamboos of small dimensions and solid parts or thick walls of large hollow bamboos. The effect of temperature and relative humidity on the
development of eggs and survival of adults was studied in the laboratory. Results revealed that the population of bamboo borer E. chinensis is greatly affected by the
variations in temperature and relative humidity. At 30°C temperature and 70% relative humidity mean longevity of males and females was 11.5+0.23 and 13.5+0.20

days respectively. The study also concluded that the development of eggs was most favorable at 30°C temperature and 70% relative humidity.
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1. INTRODUCTION

The Hispine Beetle - Estigmena chinensis is the most important pest
of bamboos in India and Burma. Cotes [1] first called attention to it.
Stebbing [2] gave a sketchy account of its life history. Its food-plants
and the damage it caused have been referred to by Beeson [3],
Chatterjee and Bhasin [4]. Deogan [5] and Beeson [6] gave a brief
and essentially accurate account of its life history, but many aspects
remain unstudied.

According to Beeson [6]; Browne [7] and Roonwal [8] in
bamboo species Schizostachyum pergracile, Dendrocalamus
strictus, and other thick-walled bamboos though the incidence and
extent of damage appear to be most frequent. The young beetle
damage leads to congestion in bamboo clumps. The bamboo borer
has been recorded damaging green standing bamboos in natural
stand and plantations. All 75 genera and 1250 species of bamboo
are woody and fast-growing (Soderstrom and Ellis [9]). Bamboo is
highly susceptible to insect damage and is attacked by 212 insect
species in India belonging to the insect orders Coleoptera,
Homoptera, Isoptera, Lepidoptera, and Thysanoptera. Bamboos are
prone to insect attack by various groups right from seeds to finish
products, which have been categorized as nursery pest (5),
defoliators (48), sapsuckers (90), cuim and shoot borers (12),
termites (13), and borer of felled and dried bamboo (44). Coleoptera
forms the largest order in the animal kingdom and contains nearly a
quarter of a million known species, which is equivalent to about 40%
of the insect fauna of the world. The young beetle damage leads to
congestion in bamboo clumps. Considered in terms of the number of
injurious species this order is of greater importance than others to
forestry; it also includes the potentially most important single pest
species. During the hot dry period, the beetles take shelter in dense
and split culms. Deogan (1937) and Beeson (1941) suggested that
the attacked culms of bamboos should be sorted out from the sound
ones and exposed to the sun to kill E. chinensis.

2. MATERIALS AND METHODS

Investigations on the effect of temperature and relative humidity on
the development of egg and survival of adults of E. chinensis was
carried out in Insectary, FRI. Adults were reared in zinc cages and
subjected to exposures at different combinations of temperature and
relative humidity using a BOD incubator and seven sets of
experiments were maintained. The temperature viz. 10°C, 15°C,
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20°C, 25°C, 30°C, 35°C and 40°C + 2°C were maintained with
corresponding relative humidity levels at 90%, 85%, 80%, 75%, 70%,
65% and 60% * 5%. In each set of experiment, 5 pair of newly
emerged adults of E. chinensis was kept in glass chimney cages and
the open end covered with a piece of muslin cloth and tied with a
rubber band. These cages were kept inside different chambers of the
BOD incubator where the desired temperature and relative humidity
were maintained. The experiment was replicated three times.
Observations were taken for each set of experiment and the changes
in the development of eggs along with survival/mortality of adult was
recorded.

3. RESULTS AND DISCUSSION

3.1. EFFECT OF DIFFERENT LEVELS OF TEMPERATURE AND

HUMIDITY ON SURVIVAL OF ADULTS (TABLE 1)
Five pairs of newly emerged adults were kept at seven sets of
experiments. Data recorded at different combinations of temperature
and relative humidity revealed that at 10°C temperature and 90%
relative humidity and at 15°C temperature and 85% relative humidity,
there was no survival of adults. At 20°C temperature and 80%
relative humidity one male and two females survived and the mean
longevity of males was 2.00 days and in the case of females, it was
3.12+0.51 days. At 25°C temperature and 75% relative humidity
three males and four females survived and the mean longevity was
7.2+0.21 days in males and 8.1+0.34 days in a female. At 30°C
temperature and 70% relative humidity five males and five females
survived and the mean longevity of males and females was
11.5£0.23 and 13.5+0.20 days respectively. At 35°C temperature
and 65% relative humidity four males and four females survived and
the mean longevity of males was 9.2+0.47 days and in females, it
was 10.5+0.12 days. At 40°C temperature and 60% relative humidity
neither male nor female survived.

3.2. EFFECT OF DIFFERENT LEVELS OF TEMPERATURE AND
RELATIVE HUMIDITY ON THE DEVELOPMENT OF EGG
(TABLE 2)

At 10°C temperature and 90% relative humidity and 15°C

temperature and 85% relative humidity no egg-laying was observed.

At 20°C temperature and 80% relative humidity, average eggs laid

by five pairs of beetles were 03.00+0.12. Out of these, one egg was
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hatched. The hatching percent of eggs was 33.33. The maximum
incubation period i.e. 38 days was observed in this set of
experiments. At 25°C temperature and 75% relative humidity, there
was a comparative increase in the number of eggs laid which were
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10.00+0.35 eggs. Out of which 08.00+0.28 eggs were hatched and
the percentage of hatching was 80.00. The incubation period was
25.00+0.11 days.

Table 1. Effect of different levels of temperature and humidity on adult survival.

Temperature Relative No. of Adults (pair) No. of adult survived Adult Longevity (days)
(°C) humidity (%) Male Female Male Female Male Female
10 90 5 5 - - -
15 85 5 5 - - - -
20 80 5 5 1 2 2.0+0.00 3.12+0.51
25 75 5 5 3 4 7.2+0.21 8.1+0.34
30 70 5 5 5 5 11.5+0.23 13.5+0.20
35 65 5 5 4 4 9.2+0.47 10.5+£0.12
40 60 5 5 - -

At 30°C temperature and 70% relative humidity, the
numbers of an egg laid were 19.00+0.45. Out of which 18.00+0.15
eggs hatched with an average of 94.7 % egg hatching. The
incubation period at this combination was 19.00+0.36 days. At 35°C
temperature and 65% relative humidity, 14.00+0.85 eggs were laid,
out of which 12.00+0.14 eggs developed to first instar larva and 03
eggs did not show any development, the hatching percentage was
90.10%. During this temperature the recorded incubation period was
22.00+£0.47days. At 40°C temperature and 60% relative humidity no
egg was laid.

4, CONCLUSION

It is concluded that the survival and longevity of adults of bamboo
borer - E. chinensis is affected by the variations in temperature and
relative humidity. Singh [10] studied the effect of temperature and
relative humidity on the survival and development of Ascotis
imparata. He concluded that the best-suited temperature for the
survival and development of A. imparata was 25-30°C with 70-75%
relative humidity. The current study revealed that adults of E.
chinensis at 10°C and 90% relative humidity and at 15°C and 85%
relative humidity and 40°C and 60% relative humidity, there was no

survival. Hence, these temperatures and relative humidity
combinations are not favorable for the survival of adults. The adult
exhibited the longest life span (longevity) at 30°C temperature and
70% relative humidity. It was also observed from the experiment that
the female lived longer than the male. The study also concluded that
at 10°C and 90% relative humidity and at 15°C and 85% relative
humidity and again at 40°C and 60% relative humidity no egg-laying
was observed. Hence, these temperature and relative humidity
combinations are not at all favorable for the development of eggs of
E. chinensis. The number of eggs laid and the percentage of egg
hatching was maximum at 30°C temperature and 70% relative
humidity, whereas the incubation period was minimum at the same
set of experiment.
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Table 2. Effect of different levels of temperature and relative humidity on egg development.

Temperature Relative No. of Avg. no. of eggs Avg. no. of hatched % of hatched | Avg. incubation period
(°C) humidity (%) pairs laid/pair eggs eggs (days)
10 90 05 - - - -
15 85 05 - - - -
20 80 05 03.00+0.12 01.00£0.00 33.33 38.00+0.00
25 75 05 10.00+0.35 08.00+0.28 80.00 25.02+0.11
30 70 05 19.00+0.45 18.00+0.15 94.7 19.00£0.36
35 65 05 14.00+0.85 12.00+0.14 85.71 22.00+0.47
40 60 05 - - - -
REFERENCES 6. Beeson CFC. The ecology and control of the forest insects of India and

1. Cotes EC. Miscellaneous notes from the Entomological Section. Indian
Mus. Notes, Calcutta. 1896; 3(5): 80-81.

2. Stebbing EP. Indian forest insects of economic importance, Coleoptera.
Secretary of State for India. London. 1914; 648 pp.

3. Beeson CFC. The food-plants of Indian forest insects. Part-lll. Indian
For. 1919; 45(6): 312-323.

4. Chatterjee NC, Bhasin GD. Entomological investigations on the spike
disease of sandal, (27) Chrysomelidae (Col.). Indian For. Rec. (Ent.),
(N.S.). 1936; 1(13): 243-318.

5. Deogan PM. The silviculture and management of the bamboo
Dendrocalamus strictus Nees. Indian For. Rec. (N.S.) (Silviculture).
1937.

https://rabm.scholasticahg.com

neighboring countries. Vasant Press, Dehra Dun. Reprinted Govt. of
India Publication. 1941; 1007 pp.

7. Browne FG. Pests and diseases of forest plantation trees. Clarendon
Press, Oxford. 1968; 1324 pp.

8. Roonwal ML. Field ecology and biology of bamboo beetle, Estigmena
chinensis Hope (Coleoptera: Chrysomelidae) in the Western sub
Himalayas. J Entomol Res. 1977; 1(2): 168-175.

9. Soderstrom TR, Ellis RP. The woody bamboos (Poaceae: Bambuseae)
of Sri Lanka; A morphological and anatomical study. Smithson.
Contrib. 1988; No. 72.

10. Singh KP. Effect of temperature and relative humidity on the
development of sal defoliator, Ascotis imparata Walk. (Lepidoptera:
Goemetridae). The Indian For. 2011; 137 (2): 221-224.

Vol. 7, Iss. 1, 2021, ID: 9800010




