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The breeding periodicity o f the paddy field crab Oziotelphusa senex senex  was determ ined 
by direct field observations, by calculating the percentage o f  ovigerous females, and  by histo­
logical studies on  the nature o f  the ovary in  the crab population o f Allur (Nellore D istrict, A.P.,
India) for three years. The female o f this crab is an annual breeder, showing a single peak in 
June. Vitellogenesis occurs from  D ecem ber to April, spawning from M ay to July, brooding 
from  July to  Septem ber, and release o f juveniles from  Septem ber to Novem ber. This coincides 
with ro r th e as t m onsoons. The smallest ovigerous crab had  a carapace w idth  o f 3.0 cm  (245 
eggs), and the largest crab a carapace w idth o f 5.2 cm (445 eggs). The m ean incubation period 
is 47 ±  4 days. The different phases o f  the reproductive cycle synchronizes w ith seasonal 
variations such as tem perature, hum idity, and rainfall.

The success o f brachyurans in varied en­
vironm ents is attributed  to the diversity o f 
their life-history patterns and reproductive 
strategies (Sastry, 1983). Biotic and abiotic 
environm ental factors influence distribu­
tion, physiology, reproduction, and behav­
ior o f brachyurans (Powers and Bliss, 1983; 
D unham  and Gilchrist, 1988; Hartnoll, 
1988; W olcott, 1988).

Inform ation on the reproductive biology 
of crabs is m ostly confined to m arine and 
estuarine forms (Knudsen, 1964; Hartnoll 
1969; Haefner, 1976, 1977; Seiple, 1979 
McConaugha et al., 1980; Goy et al., 1985 
Salmon, 1987). We find very little work on 
reproductive biology in fresh-water crabs. 
Different species o f fresh-water potam onids 
are distributed in different parts o f penin­
sular India (McCann, 1937). Earlier studies 
on these crabs were m ainly on gametogen- 
esis and on endocrine regulation (Adiyodi, 
1988). Such studies do not furnish enough 
information on breeding periodicity of these 
crabs. The environm ental factors operating 
in the respective habitats influence the 
breeding periodicity o f the species (Kinne, 
1964). Tem perature and salinity are the 
prim e factors in determ ining the breeding 
periodicity of m arine and estuarine forms 
(Giese and Pearse, 1974). The environm en­
tal factors responsible for the control o f 
breeding periodicity in fresh-water forms are 
quite different. Rainfall and tem perature 
appear to influence breeding periodicity in 
fresh-water crabs. Therefore, the influence 
o f these param eters on the breeding peri­

odicity o f the Allur populations o f the paddy 
field crab Oziotelphusa senex senex  was 
studied for three years.

These crabs are abundantly available in 
the paddy fields of the Allur village ( 14°54'N, 
80°03'E, Nellore District, A.P., India (Fig. 
1)). They live in burrows located along the 
bunds o f the paddy fields. The crabs are 
rarely seen in the open fields. The Allur res­
ervoir has an area o f 800 hectares. It is the 
m ain catchm ent and storage reservoir for 
fresh water in Allur. The northeast m on­
soon lasts from Septem ber to N ovem ber 
each year. The paddy fields w ith fine clay 
soil, standing waters, abundant m icroflora 
and fauna, and a bottom  rich in organic 
m atter offer an ideal habitat for these crabs 
(Dayakar, 1985).

M a t e r ia l s  a n d  M e t h o d s

M inim um  and m axim um  air tem peratures (°C) and 
relative hum idity  (RH) (% saturation) o f  the fields were 
recorded daily directly w ith a graduated centigrade 
therm om eter and hygrom eter (No. 17/50; range 0 -  
100%) twice a day (0830 and 1730). Rainfall recordings 
were taken from the India M eteorological D epartm ent 
(IM D) at Allur station. IM D recorded rainfall using 
the Self-Recording Rain Gauge (No. 1212/90) w hich 
com putes cum ulative values for every 24 h.

The percentage o f  ovigerous condition was deter­
m ined from  20 female crabs (carapace w idth > 3 .0  cm) 
on a m onthly  basis. Carapace w idth was m easured w ith 
vernier calipers (accurate to  0.1 m m ). For histological 
studies, ovarian tissues were fixed in B ouin’s fluid, sec­
tioned, and stained with Ehrlich’s haem atoxylin and  
eosin, and  observed under a trinocular m icroscope 
(G T R  IIA, G etner Instrum ents) available in our lab­
oratory.
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Fig. 1. The study area. U pper right: outline o f  India 
w ith approxim ate location o f Allur village. Center, Al­
lu r showing the reservoir, canals, and crab collection 
spots. Scale: =  2 km.

R e s u l t s

Tem peratures ranged from 19.9-41.0°C 
throughout the period o f  study (Fig. 2). High 
tem peratures were recorded in April, May, 
and  June and low tem peratures in Decem­
ber and January. Relative hum idity ranged 
from  46-91%. Highest RH  was observed 
from  O ctober-January and lowest from 
M ay-June. Rainfall varied immensely with 
the season, from 0-841.9  m m. M aximum 
rainfall was recorded from  O ctober-Janu­
ary. Lowest rainfall was recorded from Feb- 
ruary-M ay (Fig. 2).
Breeding Activity. — Reproductively active 
females with a carapace width ranging from 
3.0-5.5 cm (N =  84 observations) were col­
lected from M ay-N ovem ber (1986, 1987) 
and  from M ay-O ctober (1988) (Table 1). 
The smallest ovigerous crab had a carapace 
w idth o f 3.0 cm (245 eggs) and the largest, 
a carapace width of 5.2 cm (445 eggs). There 
is a positive correlation between the num ber 
o f  eggs spawned and the size o f the crab as 
indicated by carapace width (Fig. 3). The 
first spawning was observed in the second 
week o f M ay and extended until the first 
week o f August in 1986 and 1987. However, 
in 1988 samples, spawning was lim ited to 
th ree  m o n th s  (M ay-Ju ly ). M axim um

spawning was observed in  June during the 
entire period o f study (Table 1).
Ovarian Cycle. — Vitellogenesis occurs from 
December-April (spring), when a steady rise 
in the tem perature and a decrease in hu­
midity and rainfall were observed. During 
this period, tem perature ranged from 19.9- 
39.3°C, RH from 61-91% , and rainfall from 
0-242 mm. At the beginning of vitellogen­
esis, the ovary is transparent, slender, and 
the ovarian wall is thin. As vitellogenesis 
proceeds, the ovary becomes milky white 
and large. Both previtellogenic and vitel- 
logenic oocytes are pushed to the peripheral 
region o f the ovary. A t the end o f vitello­
genesis the m atured oocytes have yolk glob­
ules scattered around the ooplasm. The ova­
ry appears yellow in color. Spaw ning 
commences soon after the com pletion of 
vitellogenesis from M ay-July (summer), 
when the tem perature is at its maximum. 
During this period the field tem perature in­
creases by +2°C, RH decreases by 40% with 
occasional rains. Crabs settle to the bottom  
of the burrow before beginning the depo­
sition o f eggs (spawning). A t this tim e the 
ovary increases further in size. It is orange 
in color and is ready for deposition o f eggs.

During ovulation the eggs are protected 
by a brooding cham ber form ed by the in- 
fiexed abdomen. After spawning, the ovary 
size is reduced. It is pale white in color. 
Incubation and hatching o f eggs takes place 
from July-August (autumn). The period of 
incubation is 47 ±  4 days. During this pe­
riod the fields are dry, but occasional rain­
fall may occur. After incubation, the newly 
hatched juveniles are not released, but are 
retained in the brood cham ber until the on­
set o f favorable conditions. The actual re­
lease o f juveniles from the brood cham ber 
into the field takes place when the fields are 
inundated with rain water. Inundation takes 
place during the peak m onsoon period from 
Septem ber-N ovem ber every year (Fig. 2). 
M axim um  rainfall is observed during these 
m onths (841.9 mm), R H  increases from 58- 
86% and the tem perature falls from 36.3- 
21.1°C. The spent ovary is transparent and 
threadlike (Table 2).

D i s c u s s io n

The breeding periodicity o f crab species 
inhabiting different environm ents is influ-
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Fig. 2. M eteorological conditions a t the  study area. A, percentage relative hum idity; B, mean tem perature (in 
°C) a t m onth ly  intervals for the study period; and C, to tal rainfall at m onthly intervals for the study period.

Table 1. Spawning activity  (a) and ovigerous condition  (b) o f Oziotelphusa senex senex  during different m onths 
o f the breeding season. (Data com piled from  a three-year study.)

Months

1986 1987 1988

examined a b a b a b

M ay 2 0 3 1 3 2 3 2
June 2 0 14 3 16 3 15 4
July 2 0 5 3 8 6 9 5
August 2 0 — 5 1 9 — 6
Septem ber 2 0 — 10 — 14 — 17
O ctober 2 0 — 17 — 15 — 13
N ovem ber 2 0 — 4 — 2 — —
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Fig. 3. Regression line showing correlation between 
carapace width and num ber o f  freshly spawned eggs in 
Oziotelphusa senex senex  in India.

enced by factors prevailing in their respec­
tive habitats. The factors influencing the 
breeding periodicity o f m arine inverte­
brates is well understood (Giese and Pearse, 
1974). O rton (1920) realized the im por­

tance o f sea tem perature as the prim e factor 
in determ ining the breeding periodicity of 
m arine invertebrates. However, tem pera­
ture is not the only factor that influences 
breeding periodicity. O ther factors, such as 
salinity, day length, food availability, and 
competition between congeneric species also 
influence breeding (Kinne, 1964; Booloo- 
tian, 1965; Steele and  Steele, 1975).

M arine invertebrates have a saline envi­
ronm ent in which to  breed, while estuarine 
form s avoid rainy m onths for breeding to 
overcom e salinity changes (Christensen and 
Costlow, 1975). T hat is why the m ud crab 
Scylla serrata m igrates to the sea for breed­
ing (Hill, 1975). The Atlantic rock crab 
Cancer irroratus breeds from  O ctober-A u­
gust in the m id-A tlantic Bight (Haefner, 
1976). The tropical crab Portunus pelagicus 
and the fiddler crab Uca annulipes found on 
the west coast o f India breed during non­
m onsoon m onths, owing to the influence of 
the southwest m onsoon (Pillay and Nair, 
1971). T he te rre s tr ia l c rabs C ardisom a  
guanhum i and Gecarcinus lateralis have 
solved the problem  of release and dispersal 
o f young by migrating to salt water (Gifford, 
1962; Bliss, 1968).

The paddy field crab O. senex senex  has 
no connections to the sea or to esturaries. 
Therefore, it depends on rain water for the 
release and dispersal o f juveniles. The Allur 
population o f O. senex senex  has m odulated 
its breeding periodicity in such a way as to 
release the juveniles from its brood cham ­

Table 2. Breeding periodicity o f Oziotelphusa senex senex  in  the Allur paddy fields, India.

Event Period W eather condition Ovary condition

Vitellogenesis Decem ber-A pril Steady rise in tem pera­
ture, hum idity  and 
rainfall decrease.

O varian proliferation. Ovary 
gradually increases in  size. 
F irst m ilky w hite and  later 
turns in to  yellow. Yolk 
globules visible in  m ature 
oocytes.

Spawning M ay-July Tem perature a t m axi­
m um , hum idity  and 
rainfall further de­
crease, dry conditions.

Ovary orange in  color ready 
for deposition o f eggs (peak 
period).

Incubation, hatching, July and August O ccasional rains, field Egg developm ent in brood
and  retention o f ju v e ­ generally dry. cham ber. O vary pale white
niles in brood  cham ­ and reduced in size.
ber

Release o f juveniles S eptem ber-N o­ M onsoon rains, flooded Spent ovary transparen t and
from  brood cham ber vem ber fields, tem perature de­ threadlike (lean period).
in to  field clines, hum idity  in ­

creases.
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ber imm ediately after the onset o f the north­
east m onsoon (Septem ber-Novem ber).

From  these data, it is clear that the Allur 
population o f O. senex senex  is an annual 
breeder with a single spawning period ex­
tending from M ay-July. The breeding pat­
tern is dependent on tem perature and rain­
fall. V itellogenesis occurs du ring  warm  
conditions and spawning during high tem ­
peratures and dry field conditions. The con­
d itio n s  favo rab le  for v ite llogenesis and  
spawning are not suitable for incubation and 
release o f juveniles. Accordingly, there is a 
steady fall in tem perature and an increase 
in  rainfall, prior to the release o f juveniles 
from  the brood cham ber into the field. The 
release of juveniles is particularly synchro­
nized with the onset o f m onsoon rains; until 
then the juveniles are retained in the brood 
cham ber. Though consistency in vitellogen­
esis and spawning was observed during the 
study period, the tim e spent in the brood 
cham ber from spawning to the release of 
juveniles is variable and m onsoon-depen­
dent. M onsoon-dependent breeding was also 
reported in other potam onid crabs, namely, 
Barytelphusa cunicularis (see Diwan and 
Nagabhushanam , 1974) and Paratelphusa 
hydrodromous (see Pillai and Subramon- 
iam , 1984), and in the fresh-water prawn 
Macrobrachium malcolmsonii (see Rajya- 
lakshm i, 1980).
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