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ABSTRACT
Adult Eudichogaster kinneari was exposed to a safe concentration (0.6 ppm) of

Rogor for twenty days to evaluate the effects on different stages of oocytes. Chronic
exposure of above insecticide severely affected the oogenesis causing dissolution and
vacuolization of ooplasm, destruction of yolky material and nucleus, uneven cell boundary,
broken and irregular nuclear membrane and ultimate atrophy of oocytes. Size reductions of
the oocytes (p< 0.001) as well as changes in histochemical reactions were also observed.
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INTRODUCTION
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Soil is one of the most important abiotic
ecological factors and is the ultimate support
of man’s sources of most of the food and fiber.
In addition soil has been the final disposal site
for much of the industrial and urban wastes
generated by man over the centuries1.
Fertilizers applied to soil to promote plant
growth and insecticides used for killing the
insects of plants are absorbed by soil, causing
an upset in the ecologic balance to such a
degree that organisms living in soil can be either
enhanced or otherwise affected2.

Earthworms being terrestrial inverte-
brate animals generally live in upper surface
of the earth, they are found in those places
where organic food and moisture is present and
have to face the effect of pollutants always

with many others. Earthworms are of
enormous ecological importance to mankind,
particularly in his agricultural endeavors. They
make significant contribution in the recycling
of organic wastes and production of organic
fertilizers, in this way they are helpful in
maintenance of soil structure, aeration and
fertility3.

Pesticides are known to produce
morphological, anatomical and physiological
changes in the vital organs such as nervous,
reproductive, respiratory, osmoregulatory
organs of earthworms.  So these chemicals
behave as pollutants when viewed for the
ecosystem, environment and non target
organisms4.

The morphology of gonads of earth-
worms has been well studied5,6. The effect of
pesticides on the reproductive organs of some
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invertebrates has been investigated7-11.
However detailed knowledge of the effect of
pesticides on the histomorphology of the ovary
is lacking, Hence it is intended to study the
effect of an organophosphorus insecticide
Rogor on the histomorphology of ovary of the
earthworm Eudichogaster Kinneari in an
exposure of 20 days.

MATERIAL AND METHODS
Healthy, sexually matured specimens of

Eudichogaster kinneari approximately same
weight (6.5 + 0.001 gm), length (80-120 cm)
and diameter (5-7 mm) were collected from
the vicinity of Ujjain city (India) and acclimated
in the laboratory in culture pots with moistened
soil, before the commencement of the
experiment. 50 earthworms were kept in each
pot which was filled with 9000 gm soil. The
earthworms were fed with organic matter, such
as decaying leaves, compost manure etc.

The market sample of Dimethoate
(Rogor 30E Rallis India Ltd.)   Was used for
experimental purposes, LC-50 value to these
worms, was also determined. The calculated
quantity of Rogor was taken, and diluted to 500
ml with tap water for preparation of the 0.6
ppm test concentration. The prepared soil was
sprayed with 500 ml of this diluted fluid on the
first day of experiment and after 10 days. The
insecticide was properly mixed with the soil
after each spray. The worms were removed
before each spray in order to avoid their direct
exposure to the spray and afterwards kept in
the soil for the next ten days. The control worms
were kept in the soil without addition of
insecticide. Both control and experimental
animals were kept in identical conditions and
the experiment was continued for 20 days and
the organs were fixed in fixative after 5, 10, 15
and 20 days. Before making the histological
preparations, the worms were narcotized and
the organs were immersed in saline solution
(0.75%) for a few minutes to avoid
contractions. The ovaries were fixed in aqueous
Bouin’s fluid and 10% formalin. The fixed

ovaries were processed for dehydration and
blocks were prepared in paraffin wax, sections
were cut at 4-5 µm and stained with Delafield’s
haematoxylin and eosin and Mallory’s triple for
histological details and periodic acid schiffs
(PAS), mercuric bromophenol blue (Hg-BPB),
luxol fast (LF) best carmine (BC) and Sudan
black B (SBB) for histochemical details.
Statistical analysis of data was carried out by
students’‘t’ test.

RESULTS AND DISCUSSION
Control group

There are two ovaries one on each side
of the ventral nerve cord in the 13th segment.
These are creamish or whitish in colour. Each
ovary is attached to its basal end to the septum,
while the free end floats in the coelom. Each
ovary measures about 880 µm in length and
250 µm in thickness. The basal part of ovary
contains undifferentiated round cells, which are
followed by a zone of dividing cells, besides
these, ovary contains previtellogenic and
Vitellogenic oocytes (Fig. 1).

During oogenesis, certain changes are
noticed in shape, size and organization of
oocytes. Four different succeeding stages have
been noticed in the oogenesis.
Stage I : Undifferentiated oocytes

These are the youngest oocytes, either
round or oval in shape, measuring 0-15 µm in
size with homogeneous ooplasm. These are
present in the ovarian cord and are not
differentiable, prospective ova not noticeable
different from the remaining cells when stained
with haematoxylin-eosin (Fig. 2).
Stage II : Differentiated oocytes:

These are bigger in size than the stage I
oocytes. These are spherical to oval in shape.
Each oocyte has a single large nucleus and
homogeneous ooplasm. The diameter of these
oocytes measures 16 µm.- 31 µm. staining
characteristics are similar to those of other cells
(Fig. 1 and Fig. 2).
Stage III : previtellogenic oocytes:
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These are much larger than other cells
of germinal cord. Measures from 32 µm- 64
µm or larger. These are spheroid or round in
shape, having a single nucleus with nucleolus
and homogeneous ooplasm, there is no sign of
yolk accumulation, staining blue with
haematoxylin-eosin. The neucleoplasm with
some granular patches of nuclear origin is
distinguishable. (Fig. 1, Fig. 2 and Fig. 3).
Stage IV : Vitellogenic oocytes:

These are largest oocytes, measuring
65 µm – 93 µm or larger, which are mostly
spherical in shape. These oocytes show
transitional stages from the beginning of yolk
accumulation to the mature ovum. Yolk stain
brilliantly with haematoxylin having very clear
nucleus (Fig. 1 and Fig. 3). Sometimes two
or more nuclei are seen in late Vitellogenic
stages (Fig. 4). The mature oocytes are fully
accumulated with yolk (Fig. 5). Fully-grown

Fig. 1-6 : Photomicrographs of female gonad showing different stages of oocytes of Eudichogaster
kinneri.
(1) Control group - Whole ovary, (2) Control group - Differentiated and previtellogenic oocytes,
(3) Control group - Previtellogenic and vitellogenic oocytes, (4) Control group - Vitellogenic
oocytes, (5) Control group - Binucleated late vitellogenic oocytes, (6) Control group - Fully
mature oocytes.
UD - Undifferentiated oocytes, D - Differentiated oocytes, PV - Previtellogenic oocytes,
V - Vitellogenic oocytes, LV - Late Vitellogenic oocytes, MO - mature oocytes, N - Nucleus.
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mature oocytes are surrounded by a thin
follicular membrane and are associated with a
number of accessory cells derived from the
protogonia of the presumption ovary (Fig. 6).

All stages of oocytes show positive reactions
with PAS, Hg-BPB, LF, SBB and BC
(Table 1).
Treated Group

Table 1 : Histochemistry of ovary of E. kinneari exposed to Rogor

PAS =  Periodic acid Schiff; Hg-BPB = Mercuric bromophenol blue;
BC = Best Carmine; LF = Luxol fast 70% SBB = Sudon black in ethanol;
++, +++  =  Positive reactions; + = Not clear; +  = mildly positive

Test 
Days Treatment Oocyte Part 

PAS Hg-BPB BC LF SBB 
Ooplasm ++ +++ ++ +++ +++ 

Control 
Nucleus + + +++ ++ +++ +++ 
Ooplasm ++ +++ ++ +++ +++ 

5 Days 
Rogor 

Nucleus    + + +++ ++ +++ +++ 
Ooplasm    ++ +++ ++ +++ +++ 

Control 
Nucleus + + +++ ++ +++ +++ 
Ooplasm + ++ + ++ ++ 

10 Days 
Rogor 

Nucleus     + ++ + ++ ++ 
Ooplasm + + +++ ++ +++ +++ 

Control 
Nucleus ++ +++ ++ +++ +++ 
Ooplasm      + ++ + + + 

15 Days 
Rogor 

Nucleus + ++ + + + 
Ooplasm ++ +++ ++ +++ +++ Control 
Nucleus ++ +++ ++ +++ +++ 
Ooplasm + ++ + + + 

20 Days 
Rogor 

Nucleus + ++ + + + 
               

Five  day’s treatment of Rogor , caused
irregular thickened cell boundary of oolema,
vacuolated and fragmented ooplasm was seen
(Fig. 7 and Fig. 8). All stages of oocytes
showed positive reactions with PAS, Hg-BPB,
LF, SBB and BC (Table 1).

After 10 days treatment, the ooplasm
was in dissolving condition, and it showed many
empty spaces (Fig. 9 and Fig. 10).

 After fifteen days exposure, all oocytes
lost their normal characteristic and shape.
Undifferentiated and differentiated oocytes
have been destroyed. Oolema of most of the
oocytes became separated due to congregation

of ooplasm in the centre (Fig. 11 and Fig. 12).
Under twenty days Rogor stress, more

profound effects were seen in all stages of
oocytes. Vacuolated nucleoplasm and ooplasm
was seen in many oocytes. Lesions and empty
spaces were developed in vitellogenic oocytes.
All stages of oocytes showed atrophied
condition(Fig. 13 and Fig. 14).

Decreased intensity with histochemical
reactions (Table 1) and significantly reduced
diameter of oocytes (P< 0.001) of all stages
were noticed at all intervals of experiments
(Table 2).

The present investigation reveals that
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Fig. 7 and Fig. 8 : 5 days Rogor treatment

7 8

Fig. 9 and Fig. 10 :  10 days Rogor treatment

9 10

 

Fig. 11 and Fig. 12 :  15 days Rogor treatment

11 12



Journal of Environmental Research And Development             Vol. 2 No. 3, January-March 2008

383

  

Fig. 13 and Fig. 14 :  20 days Rogor treatment

13 14

Table 2 : Diameter of Oocytes of E. kinneari exposed to Rogor

Each Value is mean + SD: n = 10, a- p<0.001, values in parenthesis are % alteration,
- = Decrease %

      
Days Group Diameter of Oocytes 

    Stage - I Stage - II Stage - III Stage - IV 

Contol 15.70+_ 1.0 31.00+_1.0 64.12+_1.9 94.75+_2.1 
5 Days 

Rogor 14.25+ _1.7* 27.25+_1.9*** 60.25+_1.5*** 88.75+_1.8*** 

Contol 17.12+_1.8 30.87+_1.5 63.75+_1.8 93.87+_2.1 10 
Days Rogor 12.5+_1.8*** 22.5+_1.5*** 52.75+_1.6*** 81.25+_1.8*** 

Contol 16.25+_1.8 29.37+_1.3 63.75+_1.8 94.75+_2.1 15 
Days Rogor 8.75+_1.8*** 18.75+_1.8*** 46.87+_1.3*** 76.17+_2.4*** 

Contol 16.25+_1.8 31.0+_1.0 63.62+_1.9 94.62+_1.6 20 
Days Rogor 8.5+_1.6*** 14.19+_1.8*** 40.62+_1.5*** 68.75+_1.8*** 

 

Rogor at 0.6 ppm concentration impaired
ovarian functions in E.kinneari. Cytoplasmic
and nuclear abnormalities were also observed
in the various types of oocytes. The cellular
architecture of all stages of oocytes of ovary
was severely destructed. The ooplasm and
neucleoplasm showed dissolution and
vacuolization .Due to this most oocytes became
empty or many empty spaces were formed in

ooplasm. Oocytes also lost their normal shape;
decreased stain intensity and decreased size
of oocyte were also noticed. Similar results
were observed by Lakhani9 in same species of
earthworm when treated with monocrotophos
for twenty days, Lakhani10,11 also found similar
results in same species when treated with
Rogor for twenty days.
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 Kulkarni et al.7 studied on
gametogenesis of Hirudo birmanica treated with
some pesticides for twenty days. They found
significant decrease in the number of oocytes
and the arrest of ovarian maturation and
degeneration of ovarian cord following the
treatment of endosulfan. Decreased number
of differentiated and previtellogenic stages
along with the ovarian cord with Malathion
exposure and ceasing ovarian maturation with
CuSo4 treatment. Similar results were reported
by Sagar8  in a fresh water leech Poecilobdella
granulosa with the treatment of endosulfan,
Malathion and sevin. Dayananda Reddy et. al.12

studied the effect of sub lethal concentration
of sumithion (Fenitrothion) on carbohydrate
metabolism of south Indian earthworms
Lampito mauritii and noticed progressively
decreased carbohydrate constituents from 12
h. to 168 h. of exposure. Fischer Erno13

reported decrease of totally prevented cocoon
production in Eisenia foetida with the effect of
atrozine and paraquat herbicides.

 Arrate et. al.14 studied the effect of
three chemicals viz. Carbandazin, u-nitro phenol
and potassium dichromate on the survival and
reproduction of the oligochaete worm
Enchytraeus coronatus and observed negative
effect on cocoon hatching, failure of embryonic
development and reduction in number of eggs
and failure of reproductive physiology.

Radha et. al.15 in pontoscolex corethurus,
Sagar8 in P. viridis and Kulkarni6 in L.mauritii
studied Ache activity with the effect of
different pesticides and noted significantly
decreased enzymatic activity, which in turn
affect the process of gametogenesis as
regulated by the gonadotropic hormones in the
brain of annelids.

CONCLUSION
  The present observations are very

important to note that profound changes in the
ovary after treatment with Rogor are produced.
It is expected that when the earthworms
E.kinneari were exposed to Rogor for 20 days,

their cellular enzyme system might have been
disturbed, which in turn interfered in the
process of normal gametogenesis. The
disturbed nervous system might have affected
the release of gonadotropins, which are
essential for gametogenesis in E. Kinneari.

 It can be concluded from the above
study that, during the insecticidal use in the
agricultural field strict vigil should be maintained
to prevent the accumulation of these hazardous
chemicals in the soil and to minimize the after
effects on earthworms, the old friends of
farmers.
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