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ABSTRACT

The oxygen consumption of nymphs of the lotic burroowing mayfly, Ephemara naedinae is apparently affected by
the substrate. The refationship between substrate particle size and oxygen consumption is indicated by a bimodal
curve in the present investigation. Oxygen consumption was minimal when the substrate patticle size was ¢ + 1
as per the system of Inman (1952). The suitability of habitat by means of oxygen consumption by burrowing
mayfly and correlation with the adaptive feature of nymphal iegs is discussed.
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INTRODUCTION

The parameters of great importance to the distribution of aquatic insect are substrate
and oxygen consumption. Although many aquatic entomologist have considered the various
roles that oxygen (Fox et al, 1937) and substrate (Hunt, 1953 & Lyman, 1956) independently
and attempts have been ande to relate an animals respiratory physiology to substrate and its
distnibution (Waudier and Pattee, 1955; Erickson, 1954 & 1968). Lowest oxygen consuruption
was registered in the substrate best stimulating the type upon or upon which the nymphs
generally taken in nature. The substrate induced respiratory rates might be factors in this
insect selection of a particular bottom type. The objective of present investigation is to find
out the relationship of oxygen consumption to substrate particle size in a burrowing mayfly,
E. nadinae, found in highly elevated and less disturbed areas of Western Ghats.

MATERIALS AND METHODS

Mature nymphs of E. nadinae were collected from Kurangani stream, Western ghats
(11°N and 70° S0°E), 166 kilometers from the west of Madurai, Tamil Nadu, India. Twenty
milliliters of microwinkler bottles were carefully filled with stream water without any air
bubbles. Four different substrate particles were selected by sieving between ¢ + 5 to ¢ - 5
(Table-1). The methodology has been followed by Inman (1952). One fourth of a pair of
microwinkler’s bottles were filled with substrate particle size of ¢ + 5. Likewise, for each
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substrate particle size, a pair of microwinkler bottles was used. Two uniform sized nymphs
(14 mm in length) of E. nadinae were introduced into each microwinkler bottle and closed
tightly. A pair of bottles without substrate and insects was kept as control. Another pair of
bottles without substrates and with insects was also used for this purpose. The entire set up
was kept under running water of the same stream until oxygen analysis. The rate of respiration
in all experimental and control bottles was calculated in different time intervals.

RESULT AND DISCUSSION
4

The rate of respiration of Ephemera nadinae in different particle size is given in
Table 1. E. nadinae registered the lowest oxygen intake, 0.02 mg/mg/body wt./hr. in the
coarse sand as the substrate, whereas, the respiratory rate was as high as 0.16 mg body wt./hr.
in the absence of any substrate because
due to spent their energy exorbitantly.
The oxygen consumption fell and rose
again as the particle size, degreased
from ¢ - 5 to ¢+ 5. The more favourable
particle size, the less would be the
tendency for the nymphs to resort to
swimming resulting in the
comparatively lower oxygen
consumption of the individuals
{Erickson, 1963). The lowest rate of
oxygen consumption of £. nadinae with
sandy substrate (¢ + 1) in the present
study is in conformity with the field
observations on the occurrence of
abundance of this species in the coarse
sandy stretch of the lotic aquatics. Such
correlation was observed between the
lowest rate of oxygen consumption and
preferred natural substrate particle size
viz., ¢ -1 and ¢ + 3 was obtained in
E. simulans and Hexagenia limbata
Hexagenia limbata (4.71 mm) respectively by Erickson {1964).

Furthermore, the total area of
Fig. 1. Prothaoracic legs of three burrowing mayfly nymphy tibiae and tarsi of forelegs (Fig 1 ) of
(width of tibias im mm) E. simulans and H. limbata show
interesting adaptive features to burrow
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Table 1. The relstionship of oxygen consumption with subatrate particle size.

Nture of substrate ~ $ Scale Size range Oxygen consumption/
(Classification after (lnman, 1962) (n mm ) mg body wt.hr.*
Cummins, 1962)

Pebble -5 32-62 - 0,09

Graved . -3 : 08-16 017

Coarse Smd +1 : 0.0-1 0.02

Fine Sand +3 0.125-0.5 '0.13

Silt +35 0.003-0.0625 0.06

Blank - — 0.16

smoothly in their respective preferred particle size. In other words, it is the leg morphology
that determines the substrate into which a lIotic burrowing mayflies, E. nadinae (0.88mm) in
the present study and E. simulans (1.21 mm, after Brickson, 1964) when compared to that the
lotic species, H. fimbata {1.71mm after Erickson, 1964) can be correlated with the need for
pointed structure for digging the coarse substrates with particle size ¢ + 1 and ¢ - 1 for E.
nadinae and E. simulans respectively in contrast to the preference of the substrate particle size
o + 3 by lentic species H. limbata. This present study shows that oxygen consumption may be
applied as a tool for assessing the habitat by preferring substrates for burrowing mayflies.
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Qctober, 2004, Warsaw, Poland; Website: http://www. pomocentre.insad.pl/ Centact:
Dt. G. Duruchowski; E-mail: GDoru@insad.pl. '

3. 20th Annual International Conference on “~ni's, Sediments and Water” to be held on 18 October,
2004, Anherst, Massachusetts United Statc: Website: http://www, umassoils. com/ Contact:
Dr. Denise Leonards, E-mail: info@@UMassSoils.com.

4. Third IUCN World Conservation Congress, to be held on 17 November, 2004, Bangkok, Thailand,
Contact: Dr (Ms.) Ursula Hiltbrunner; E-mail : Ursulahiitbrunner@iucn.org.

5. National workshop on “Pragmatic Management of Industrial Pollution™ to be held on November
20 - 21, 2004, Contact: Dr. R. K. Patel, Convenor-cum-Organizing Secretary, Department of
Chemistry, National Institute of Technology, Rourkela - 769 008 (Orissa).

6. 11" National Symposium on “Hydrology with Focal Theme on Water Quality™ io be held on
22-23 November, 2004, in National Institute of Hydrology, Roorkee; Contact: Dr. C. K. Jain,
Convenor, National Symposium on Hydrology, National Institute of Hydrology, Roorkee -
247 667 (Uttaranchal). g

7. National Seminar on “Zoology and Human Welfare” to be held on November 22-24, 2004 in
Dr. Shyama Prasad Mukherjee Government Degree College, Phaphamau, Allahabad - 211 013,
Contact; Dr. Ashok, Organising Secretary, Reader in Zoology, Dr. Shyama Prasad Mukherjee

" Government Degree College, Phaphamau, allahabad - 211 013 (U. P.).

8. Fourth International Symposium on “Environmental Hydraulics™ to be held on 15 December,
2004 Hong Kong, China; Contact: Dr. K. M. Lam, E-mail: iseh4{@hkcc.nku.hk.

9. The first International Conference on “Environmental Science and Technology™, to be held on
23 to 26 January, 2005, New Orleans. Louisiana, United States; Contact: Dr. William G. Lyon,
E-Mail: Conference({@AASci.org.

10. National symposium on “Recent Trends in Applied Zoology™ to be held on 14 February, 2005 in
Orissa University of Agriculture & Technology, Bhubaneswar. Contact: Dr. Anand Prakash,
Secretary, AZRA, Division of Entomology, Central Rice Research Institute, Cuttack - 753 006,
QOrissa, India

11. Offshore Technology Conference in Houston, Taxas, USA to be held on 2 - 5 May, 2005. PLease
visit Website: http://www.otcnet.org/
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