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Embryo Development and Egg Hatching of Sifona crinitus Herbst
(Coleoptera: Curculionidae) under Constant Temperature Regimes
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Abstract: The effect of constant temperatures (5, 8, 10, 15, 20, 25, 30 and 35°C) on embryo development period
and percentage of egg hatching of S. crinitus Herbst was determined in the laboratory. A significant negative
relationship (P < 0.05; r = - 0.84) was found between temperature and embryo development. At temperatures
below 35°C there was no significant effect on egg hatching. At 30°C, the embryo development period was the
shortest, 7 days; whereas at 8°C tlus parameter was the longest, 69 days. At 35°C eggs became dry and
deformed. Temperatures below 10°C induced quiescence in the egg stage. This information is useful for

predicting S. crinitus mfestation levels.
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INTRODUCTION

Many Sitona species nfest leguminous plants, but
only a few are important and widespread in the Northern
Hemisphere of the old world™. In Eastern Mediterranean
areas, five species are considered economically important
to legumes. These are S. crinitus Herbst, S. hispidulus F.,
S. limosus Rossi, S. lineatus L. and S. lividipes Fhars™.

S. crinitus Herbst is the major insect pest of lentil in
West Asia and North Africal™. Tt is the most abundant
species infesting lentil in Northern Syria. Ninety five
percent of adults on lentil were S. crinitus™. The adult
feeds on leaflet edges, causing severe damage to
seedlings, especially when growing conditions are not
faverable!™. The main damage, however, is caused by the
larvae feeding on the nodules, which negatively affects
the ability of the plant to fix atmospheric nitrogen!.
Infestation of leaflets may reach 95% and larvae may
destroy 93% of the nodules®™”. At high infestation levels
(93.5% nodule damage), yield losses of 17.7 and 14.1% in
straw and seed, respectively, have been recorded”.

Biological studies of the Sitona species, particularly
S. crinitus, have been done in Syria under field
conditions'l. The objective of this study was to determine
the effect of constant temperatures (5, &, 10, 15, 20, 25, 30
and 35°C) on embryo development period and egg
hatching of S. crinitus in the laboratory.

MATERIALS AND METHODS

Sexually mature adults were collected on 12 February
1998 from lentil fields at Tel Hadya, the experimental farm
of the International Center for Agricultural Research in the
Dry Areas ICARDA). One hundred adults were placed in
rearing cages (17x13x13 cm) and held under laboratory
conditions (224+2°C, 60+5% Rh, 16 : 8 LD) for egg laying.

Seeds of a lentil local variety was planted in pots in a
plastic house (2042°C, 60+5% Rh, 16 : 8 LD) to provide
fresh leaves for feeding. Eggs <12 h. old were collected
daily from the rearing cages. Random samples of 25 eggs
were placed on moist filter paper in petri dishes and
transferred to thermo gradient plates. The plates were set
at eight different temperatures (5, 8, 10, 15, 20, 25, 30 and
35°C). Each plate was divided into three sections and one
petri dish with 25 eggs was placed in each section. The
optimum Rh for egg hatching is 90%™. The humidity in
petri dishes was maintained at 90+5% by adding a few
drops of distilled water every morming. The number of
eggs hatched was recorded daily by examining individual
petri dishes under a binocular microscope (40X) until all
eggs hatched. The data was analyzed using the Statistical
Program'. The variability of the differences in lengths of
embryo development period and percentage of egg
hatch was analyzed with analysis of variance (ANOVA)
and Duncan’s Multiple Range Test. Regression analysis
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and the
development period and percentage of egg hatch was

between temperature length of embryo
determined. Because there was no egg hatch at 5°C, data
of this temperature were not included in the regression

analysis.
RESULTS AND DISCUSSION

A significant negative relationship between
temperature and development period of embryos was
found (P<0.05; r = -0.84). As temperature increased, the
period of embryo development decreased, except at 35°C
where the length of embryo development period
increased. The optimum temperature for development was
25-30°C (8-11 days). At 30°C, the embryo development
period was the shortest, 7 days; whereas at 8°C it was the
longest, 69 days (Fig. 1). At 5°C there was no egg
hatching during the three months of the experiment.
However, when eggs were transferred from 5 to 25°C they
all hatched witlun 7 days.

At temperatures below 35°C, there was no significant
effect of temperature on egg hatching, with the highest
percentage occurring at 30°C. At 35°C there was very little
egg hatching as most of the eggs became dry and
deformed (Fig. 2).

Although insects are not always exposed to constant
temperatures in nature, controlled studies can provide
valuable insight into the population dynamics of a
particular species™. The results illustrated the effect of
temperatures on embryo development period and
percentage of egg hatching of S. crimitus, these are
important parameters for laboratory and biclogical
studies.

The relationship between developmental rate of
arthropods and temperature is nonlinear. Typically, the
development rate increases from zero at a low temperature
threshold, reaches a maximum at an optimal temperature
and then decreases rapidly to zero at an upper lethal
temperature!'”!. Similar temperature effects were recorded
in the present study. The egg development period and
percentage of egg hatch of S. crinitus increased to
optimal levels at 25 and 30°C and then decreased at 35°C.
However, this decrease was due to dryness and resultant
deformation of eggs. (Fig. 1). Tsal and Liu"" reported
similar effects of temperature on the developmental time
of rice aphid (Rhopalosiphum rufiabdominalis Sasaki)
(Homoptera: Aphididae). High temperature (>30°C)
caused a decrease 1 developmental rate of all immature
stages and resulted in a departure from a linear
developmental rate; the nymphs did not develop beyond
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Fig. 1: Effect of constant temperature on egg embryo
development period of Sitona crinitus, Tel Hayda,
1998
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Fig. 2: Effect of constant temperature on percent egg
hatch of Sitona crinitus, Tel Hayda, 1998

the 3rd mstar at 35°C. The regression in our study was
polynomial. The embryo development period (Y1) and
percentage of egg hatching (Y2) were related to the
temperature (X) in a quadratic fashion as described by the
following equations:

Y1=01638%"-87297x +119.09 )]
Y2=-0.2044 x* + 7.0351x + 43.316 @

Embryo development period of Sitona species was
found to vary according to temperature and humidity"?.
The percentage of egg hatching for four species of Sitona
(S. hispidulus, S. lividips, S. lineatus and S. crinitus) fed
on pea leaflets was reduced when temperature exceeded
25°C and no eggs hatched at a relative humidity of 56% or
lesst.

In Fmland the embryo development period of 11
species of Sitona including S. crinifus was 29-32 days at
a mean temperature of 11.5-12°CM". The incubation period
of S. hispidulus was 21 days in summer and 150-200 days
in winter*,

Long embryo development period of S. crinitus with
high percentage of egg hatching at a lower temperature
(Fig. 1 and 2) and unhatched eggs at 5°C with high
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percentage of egg hatching when incubated at 25°C
indicates that temperatures <10°C induces quiescence in
eggs of S. crinitus. That result was 1n agreement with
previous studies that indicated that some Sitona species
overwinter as eggs in colder climates™ However,
Melamed™ indicated that the temperature threshold for
egg development of S. crinitus was 5.8°C, whereas it was
4.8, 4.6 and 6.5°C for S. lividips, S. hispidulus and
S. lineatus, respectively.

The relationship between temperature and these
biological parameters is useful for predicting S. crinitus
mnfestations. The long period of quiescence at the egg
stage of S. crimitus should provide some flexibility in
rearing the insect and its egg parasitoids.
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