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Abstract.- Observation on sexual reproductive activities of three grasshopper species Hieroglyphus perpolita,
Hieroglyphus oryzivorus and Hieroglyphus nigrorepletus were made under laboratory conditions. Oviposition
generally occurred during daytime: Females of H. perpolita, H. oryzivorus and H. nigrorepletus dig burrows of
8.4+0.92 cm (r=0.95), 7.4+0.95 cm (r=0.94) and 5.13+0.71 cm (r=0.97), respectively below the sand surface. The
duration of pre-oviposition in isolated females was calculated as 8.86+3.0, 23.46+14.0 and 21.06+8.5 days for H.
perpolita, H. oryzivorus and H. nigrorepletus, respectively. Females laid only one egg-pod in each oviposition. The
average number of egg-pods laid by each female reared in isolated medium was 2.2+0.7 for H.perpolita, 3.26+1.12 H.
oryzivorus and 3.6+1.40 for H.nigrorepletus compared with the females. When housed in crowded condition the
females mostly laid significantly less number of egg-pod per female (1.58+0.7, 1.28+0.50 and 1.46+0.6 H. perpolita,
H. oryzivorus and H. nigrorepletus, respectively). In addition to this, the average number of eggs per pod was
significantly higher in the H. oryzivorus (35.65+14.64) followed by the H.perpolita (28.96+10.70). H. nigrorepletus,
however, deposited significantly lesser number of eggs per pod (23.64+7.7). It was also found that the average number

of eggs in respective pods gradually decreased with the increase in oviposition number.
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INTRODUCTION

The species of genus Hieroglyphus Krauss

are well known in Pakistan and India as serious
pests of rice (Oryza sativa), sugarcane (Saccharum
officinarum), wheat (Tritium aestivum), maize (Zea
mays), Sorghum jowar (Sorghum vulgare) and
minor pest of millets (Setaria italua), bajar
(Penniselum  typhoideum) and fodder crops
(Roonwal, 1978). The genus Hieroglyphus
comprises a number of species. Of these three
species namely H.perpolita (Uvarov), H.oryzivorus
Carl and H.nigrorepletus 1.Bolivar are found in
Pakistan. The research so far conducted on
Hieroglyphus species has mainly concentrated on
the taxonomic status.

Inadequate descriptions of breeding habits
have been given by several workers (Fletcher 1920;
Roonwal 1945; 1976a, b, 1978; Chaturvdi, 1946;
Srivastava, 1956; Janjua, 1957; Paradhan and
Peshwani 1961; Uvarov 1966; Jotwani and Butani
1978; Siddiqui, 1986, 1989).
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It is a fact that despite numerous studies on
many aspects of biology, little is known about the
reproductive activity of Hieroglyphus species. The
present study deals with ovipositional behaviour in
detail, which might be helpful in effective control of
insect.

MATERIALS AND METHODS

Collection and rearing

Present study covered the period from June
2003 to September 2005. The nymphs of
Hieroglyphus species were randomly captured from
various agricultural fields having rice, wheat, maize,
sugarcane, millets, fodder crops, and certain
surrounding vegetation. Culture was maintained
under laboratory condition on single host plant Zea
mays.

Experimental method
Present studies were carried out to know



322 R. SULTANA AND M.S. WAGAN

about the comparative behaviour of oviposition in
different species of the genus Hieroglyphus. For this
purpose two ordinary jam jars and cages (length
16%, width 13% cms) were set at room temperature
28+2°C and 39+2°c with the relative humidity
26%+5% to 61% +5%. Fifteen pairs of each species
were singly reared in glass jars. Similarly, the same
number of pairs of each species was housed in
crowded condition in three cages. For oviposition,
the egg trays filled with moist sand were placed in
all the cages and the rearing jars were also filled
with moist sand to one-fifth. Insects were frequently
observed feeding on Zea mays. The host plant
cuttings were immersed in water and replaced daily.

All the experimental insects were maintained
till their death. Pre-oviposition and oviposition
period, longevity of female, egg pods per female
and number of eggs per-pod by each female of each
species were recorded.

Statistical analysis

Data obtained from experimental groups were
subjected to one-way analysis of variance
(ANOVA) with repeated measures and significant
means were determined using Duncan’s New
Multiple Range Test (DNMRT). This test was used
to compare the means of the various treatments.

RESULTS

The mechanism of oviposition by the females
was like that of majority of grasshopper and locusts.
It was initiated by digging a burrow of 8.4+0.92 cm
(r=0.95) by H. perpolita, 7.4+0.95cm (r=0.94) by
H. oryzivorus and 5.13+0.71 cm (r=0.97) by H.
nigrorepletus. The depth of burrow was related with
the number of eggs in the respective egg-pods.

Reproductive activity was at its maximum
from second week of August to September in H.
perpolita, mid September to November in H.
oryzivorus, and August to middle of October in H.
nigrorepletus. The eggs in all the cases were
cylindrical and whitish yellow when laid, turning
deep brown within half an hour after oviposition.
The froth mass was whitish yellow when fresh but
gradually turned brownish. The female, however,

under unusual circumstance oviposits even without
digging a hole.

The pre-oviposition period of H. nigrorepletus
was significantly higher comparable with H.
oryzivorus and H. perpolita though H. perpolita
took significantly less days. The interval between
successive pods was significantly higher in H.
oryzivorus compared with H. nigrorepletus and H.
perpolita (Table ). It was also observed that
oviposition generally occurred during the daytime
mostly early in the morning.

Present investigation showed that H.
oryzivorus took on an average 47.26+6.0 minutes
for the oviposition, which was significantly higher
than in other two species. However, there was no
significant difference in the duration for secretion of
foamy mass in these species except for the
difference of about 1-2 minutes in each species
(Table I).

The mean number of egg-pods per female in
isolated reared insects was significantly higher viz.,
3.6£1.40 for H. nigrorepletus, 3.26x1.12 for H.
oryzivorus and 2.2+0.7 for H. perpolita comparable
with those housed in crowded condition, which laid
significantly lesser number of egg-pods (1.58+0.7,
1.28+0.50 and 1.46+0.6 for H. perpolita, H.
oryzivorus and H. nigrorepletus, respectively). It
was also observed that females of H. nigrorepletus
deposited significantly higher number of egg-pods
during entire life.

Table 11 shows no significant difference in the
average number of eggs per pod laid by the females
reared either in isolated or crowded condition.
However, there was significantly higher number of
eggs per pod laid by H. oryzivorus followed by H.
perpolita and H. nigrorepletus. H. nigrorepletus laid
significantly lesser number of eggs per pod. During
the present study it was also observed that number
of eggs remarkably reduced with increase in the
frequencies of oviposition. Oviposition and
fecundity of H. perpolita has been studied for the
first time.

The longevity of females was calculated as
21.13+4.62, 38.13+14.77 and 35.93+16.48 days for
H. perpolita, H. oryzivorus and H. nigrorepletus
respectively. Likewise in the males it was
26.46+12.13, 46.86+21.34 and 40.4+16.10 days,
respectively. These findings suggested that there
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was significant difference between the survival rate
of the females of H. perpolita and other two species.

Table .- Reproductive activities in Hieroglyphus species.

Treatments H.perpolita H.oryzivorus H.nigrorepletus F (0.05)

Depth of Sand (cm) 8.4+0.92° 7.4+0.95° 5.13+0.71° .97 13.09™

Pre-oviposition Period (days+SD) 11.06+2.7°% 15.66+3.82° 16.33+6.97° (1435 25.31™
Oviposition period (days+SD) 8.86+3.0° 23.46+14.0° 21.06+8.5° a7.79) 32.29*
Interval between each oviposition (Mins+SD) 6.83+1.04° 9.78+3.2°¢ 7.57+1.51° 806 14.84™

Duration of oviposition (MinsxSD) 38.85.14° 47.261+6.0° 31.53+3.62% (3019) 68.94*

Secretion of foam mass (Mins+SD) 15.66+4.13°¢ 14.53+3.39° 13.0+3.0% (14.309) 25.31"™

Means in the same column followed by the same letters are not significantly different from one another at 5% level of probability

(DNMRT)
*=p< 0.05; ns =not significant p= 0.05

Table Il.- The comparison of oviposition and fecundity of females in mass-rearing and isolated rearing.
Treatments Mass-reared Isolated -reared

Pods per female Eggs per pod Pods per female Eggs per pod
H.perpolita 1.58+0.7° 29.07+6.73"° 2.240.70° 28.96+10.70°
H.oryzivorus 1.28+0.50° 36.12+13.75°¢ 3.26+0.96° 35.65+14.64°
H.nigrorepletus 1.46+0.6° 24.88+7.33° 3.6£1.4° 23.64+7.71%
F 005 (144 2.62* (3002 53.23 ™ 0 6.11% (2011 51.49 ™

Means in the same column followed by the same letters are not significantly different from one another at 5% level of probability

(DNMRT)
*=p< 0.05; ns =not significant p= 0.05

DISCUSSION

If females do not have sand for the
oviposition they also laid egg on the leaves or
bottom. This indicated that actual oviposition was
not merely a reflex brought about by some stimulus
which acts only when the hole is ready for egg-
laying, but by some internal physiological state of
readiness for oviposition and if it is reached the
female could not delay egg-laying for any
considerable length of time or for the availability of
particular external condition.

Present observations on the pre-oviposition,
restlessness movement of female and finding the
suitable place for oviposition by maxillary palpi and
antennae were co-related with the findings of
Srivastava (1956) and Siddiqui (1986). The depth of
egg-pods in the sand was also significantly different
in these three species. Present study suggests that
this difference may be due to difference in

ovipositor of these species. Present figures
confirmed the findings of Siddiqui (1986) that the
depth of the burrow was related with the number of
eggs laid in the respective egg-pod. Moreover,
Janjua (1957) reported that H. oryzivorus digs the
burrow of 2 to 5 inches in soil but no other details
were given regarding the number of egg-pods and
eggs.

The duration of the pre-oviposition period in
isolated females was calculated from the day of first
mating to the collection of first egg-pod. It is
interesting to note that among these three species
that of pre-oviposition period of H. perpolita was
comparatively much shorter than that of the other
two species. This could be because of shorter
mating period in H. perpolita whereas it was
prolonged and lasted more than two and three days
in H. oryzivorus and H. nigrorepletus, respectively.

It was also observed that oviposition
generally occurred during the daytime, mostly early
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in the morning with the exception of few cases. The
females of H. nigrorepletus took, on an average,
31.53+3.62 minutes to deposit the eggs in respective
batches. Srivastava (1956) and Roonwal (1976a)
recoded it 2% hours, whereas Siddiqui (1986)
observed it for 21-47 minutes. The results of present
study agreed with Siddiqui (1986) whose work is
based on constant laboratory condition, whereas
former authors carried this work in the field. The
interval between successive pods was significantly
higher in H. oryzivorus, which is because of long
breaks after prolonged mating.

There is considerable variation in the
numbers of egg per pod reported by previous
workers in H. nigrorepletus. Roonwal reported 20-
30 eggs per pod in 1945 and 1976 and 37-82 in
1978. Srivastava (1956) stated that female deposits
40-55, Pradhan and Peswani (1961) reported 23-53,
Jotwani and Butani (1978) found 25-50 and
Siddiqui (1986) collected 36.60+1.42 eggs per pod.
During the present finding we counted 23.64+7.71
eggs per pod, which could be because of energetic
feeding of female under control conditions.
Moreover, the previous data was mostly associated
with the field observations where the female could
find different host plants varieties which definitely
affected the production of eggs.

The variation in the number of eggs in other
species of this genus is not unusual. For example, H.
concolor Walk. egg-pods contain 62-84 eggs.
Katiyar (1960), Gupta and Saxena (1963) collected
123 eggs per pod. In the case of H. banian F.
Coleman and Kannan (1911) reported 29-49 eggs
per pod and the female lays approximately four egg-
pods during entire life. Chowdhury and Majid
(1954) collected 50-60 eggs. Butani (1961) and
Janjua (1957) reported 30-40 eggs per pod. Grist
and Lever (1969) gave the number 35 per pod,
whereas Gupta and Saxena (1963) observed the
number of eggs per pod as 68-90.

The mean number of egg-pods per female
was consistently higher in isolated females (Table
I1). The isolated insects lay more egg-pods in a
given time and also lived longer so that the
productions of egg-pods were considerably higher.

The comparative fecundity of these three
species show that the egg-pod of H. oryzivorus
contained significantly greater number of eggs

followed by the other two species although the same
feeding and housing conditions were provided to all
the experimental insects. Present study suggests that
prolonged copulation in H. oryzivorus might be
responsible for this.

Present investigation show that the rate of
oviposition was significantly higher in H.
nigrorepletus. Female oviposited approximately six
times during her life, whereas H. oryzivorus
deposited maximum five egg-pods and the females
of H. perpolita dropped at least three egg-pods.
(Table I1).

According to Uvarov (1966) in Acrididae the
total number of layings by a female primarily
depends on the length of period during which the
female continued its reproductive activities, and
duration of survival period definitely affect the rate
of fecundity in females. The results of present study
are close to the above account. However, present
study also confirmed the finding of Jotwani and
Butani (1978) that H. nigrorepletus deposits
maximum six egg- pods during its entire life.

During present study it was also noted that
fecundity reduced with increased rate of oviposition.
The chances of repeated mating were found to
decrease. Present study suggests that aging female
progressively became less energetic thus leading to
reduced production of eggs in a batch.

The period of longevity of insects was
calculated from the first day of maturation to death.
Present finding suggests that males live longer than
females because it is evident from the literature that
reproductive activities affect the length of female
life (Uvarov, 1966). The study indicates that the
female of H. perpolita lived shorter than the other
two species of this genus. Present study also
suggests that the fecundity rate of this species was
low and the insect died mostly after laying the last
egg-pod. The information on the fertility, fecundity
and longevity of female’s life will definitely be
helpful in estimating the exact outbreak in future.
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