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Biology of Hypera brunneipennis (Boheman)
(Coleoptera: Curculionidae) in the Central Province of Saudi
Arabia
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Abstract. Six rearing sets of the Egyptian alfaifa weevil, Hypera brunneipennis {Boheman), were reared
under normal climatic conditions, at the College of Agriculture, King Saud University, Riyadh, starting
mid November, 1986. The incubation period and the durations of the larval and pupal stages ranged from
5-21, 10.5-33 and 5.7-27.8 days, respectively. Newly emerged adults fed cxtensively and went into aestiva-
tion by mid May. However, larvae which reached the adult stage before February gave a sccond genera-
tion; the spring generation, whereas the remaining adults went through aestivation and resumed activity
late in Autumn. They started depositing eggs early in December. The preoviposition. oviposition, and
postoviposition periods were recorded. The mean number of eggs laid per female in the spring and winter
generations were 703 and 438 respectively.

Introduction

The Egyptian alfalfa weevil (EAW), Hypera brunneipennis {Boheman), is consi-
dered the most destructive and widely spread pest of alfalfa in Saudi Arabia [1,2].
Adults were observed in alfalfa fields in mid September, and larvae reached their
peak numbers at about mid February but were absent from samples taken during mid
May [3].

The biology of EAW was studied in Egypt under controlled conditions by Ham-
mad ef al. [4] who stated that this pest had only one generation per year.

Biological studies on a closely related species; the alfalfa weevil {AW), Hypera
postica (Gyllenhal) [5-8] showed contradictory results concerning the number of
annual generations. Greenhouse and laboratory studies carried out by Huggans and
Blickenstaff [9], White et af. [10], and DeWitt and Armbrust [11] showed that photo-
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period has a profound effect on the sexual development and aestivation of AW.
Adults ensuing from larvae exposed to short-day photoperiods, 8:16 (L:D), did not
aestivate, whereas those ensuing from larvae exposed to long-day photoperiods, 16:8
(L:D), did aestivate [11].

The purpose of this study was to study the biology of H. brurneipennis under
uncontrolled field conditions in Riyadh, Central region of Saudi Arabia.

Materials and Methods

The present study was conducted at the College of Agriculture, King Saud Uni-
versity (KSU), Riyadh from November 1986 to May 1988, under uncontrolled clima-
tic conditions prevailing in the field.

Adults of H. brunneipennis were collected, early in November 1986, from
alfalfa fields at the Agricultural Experimental Research Station, KSU, at Deirab.
These served as laboratory stock. They were sexually determined according to Pien-
kowski et al. [12], and separated into pairs, each in a Petri dish, 10 cm in diameter,
with its bottom covered with filter paper. Alfalfa leaves were offered as food, and
pieces of alfalfa stems as oviposition sites. Insects were then kept in a rearing cage,
under natural climatic conditions.

Six rearing sets were made at monthly intervals starting November 1986. For
each rearing set, about 400 newly laid eggs were collected from laboratory stocks,
placed on filter paper in a Petri dish and then placed in the same rearing cage of
adults. The percent of hatch and the duration of the incubation periods were
recorded.

From each rearing set, 80 - 140 newly hatched larvae were isolated, each in a
glass tube, 10X 3 cm, covered with muslin. The rearing tubes were kept in a separate
rearing cage, under the same conditions. Larvae were inspected, and food was
changed dailv. The durations of each larval instar, and the pupal stage were
recorded.

Pairs of newly emerged adults of each rearing set were isolated, each in a Petri
dish (10 cm), provided with alfalfa leaves and stems and kept in a rearing cage under
the same conditions. The rearing wooden cage was 55 X 55 X 60 cm., with the upper
end and two sides provided with clear glass, and the other two sides with muslin.
Adults of the first rearing set and some of the second rearing set gave a second gener-
ation at about mid-April 1987. These adults were designated as parents of the spring
generation. Each pair was kept on filter paper in a Petri dish and the preoviposition,
oviposition, and postoviposition periods were determined.
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The remaining adults went through aestivation and were transferred to the lab-
oratory by mid May 1987 to avoid the effect of high temperature. They were then
returned back to the field conditions on mid September. These adults were desig-
nated as parents of the winter generation. The duration of the preoviposition,
oviposition, and postoviposition periods were also determined.

Dialy thermohygrographic records of temperature and relative humidity were
maintained.

Data were analyzed using the Duncan analysis, at P=0.05 level with a program
from the Statistical Analysis System (SAS) [13].

Results and Discussion

Temperature and humidity are moderate during winter in this area. The
maximum and minimum temperatures recorded, during the persent study, were
44°C, and 12°C, during mid April and late November, respectively.

Since the temperature was moderate during winter, female adults in this area
did not cease egg production unlike those in cooler areas where female adults cease
egg laying in this season [14]. As aresult of the continuous production of eggs, larvae
of this pest attain a very high population level early in February [3] and thus cause
severe damage to the alfalfa crop.

The incubation period of eggs was negatively correlated with temperature
{r=0.85). The longest incubation period was 21.0 days, for the mid-December rear-
ing set, at a mean outdoor temperature of 13°C. The shortest incubation period was
S days, for the mid-April rearing set, at a mean outdoor temperature of 41°C (Table
1). The percent of hatch ranged betweem 44-66% with no significant difference
between rearing sets, and no correlation with the mean temperature. Larval
development was also negatively correlated with the mean temperature (r=0.87).
The longest period was 33 days, for the mid-November rearing s¢t, at a mean temper-
ature of 16°C. It decreased significantly as the season advanced (Table 1) being only
10.5 days, in the mid-April rearing set, at a mean outside temperature of 30.6°C.

Larvae passed through four instars in all rearing sets (Table 2). The duration of
each instar tended to be shorter with the steady increase of both temperature and day
length. Larval mortality ranged from 16% to 56%. The highest mortality rate
occured at extreme temperatures, mid December and mid-April rearing sets, and
among larvae of the first instar.

Similar to the egg and larval stages, pupal development was also negatively cor-
related with temperature {r=0.82). It gradually decreased as the temperaturc
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increased (Table 1). The pupal mortality rate was less than 15% in the first three
rearing sets. It increased gradually afterwards reaching a maximum, (100 % ) for the
mid-April rearing set. This high percentage of mortality may probably be due to the
extremely high temperature attained during this period of the year which could not
be tolerated by the pupae.

The total life -cycle (period from egg to adult), was considerably decreased in
the successive rearing sets, as the season advanced (Table 1). It ranged from 32.3
days, for the mid-April rearing set, to 72.3 days, for mid-November rearing set.

Newly emerged adults of all sets remained inactive for 1-2 days after which they
fed vigorously for a period of 38-63 days, with an average of 53 days. Individuals that
reached the adult stage before February produced a second generation; whereas,
those that reached the adult stage after the first week of February entered into aesti-
vation by mid May.

DeWitt and Armbrust [11] and Huggans and Blickenstaff [9] found that induc-
tion of aestivation in the AW is a photic response of larvae. Adults of EAW ensuing
from larvae exposed to less than 11 h. day length ( the first and second rearing sets,
Table 2), had their sexual organs developed and gave the spring generation. Those
emerging from larvae exposed to more than 11 h. day length had their sex organs not
well developed and entered into aestivation.

Having a second generation in this environment is in contrast with some other
work previously done on the same weevil [4-15] and thus, make this pest potentially
more severe in this area.

Female adults of the spring generation started egg laying on March 27, 1987.
The mean preoviposition, oviposition and postoviposition periods recorded were
53.4 and 27.4 and 13 days ranging from 38-63, 14-34 and 9-24 days respectively. The
mean number of eggs laid per female was 703 (ranging from 540-1406).

The aestivated adults, characterized by a cessation of feeding, stopped move-
ment and tended to aggregate in light- protected zones under filter paper durig sum-
mer and late autumn. They resumed activity early in November and started deposit-
ing eggs early in December. However, larvae were observed in the fields in the first
week of November.

The mean preoviposition, oviposition and postoviposition periods of females of
the winter generation were 198, 118 and 24 days, respectively. The mean number of
eggs per female was 438 (Table 3).
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The delay in egg- laying of females and the obvious reduction in the number of
eggs per female of the winter generation may be attributed to the inconvenient rear-
ing conditions in the laboratory compared with the field conditions.

Table3.  Preovipoesition, oviposition, and postoviposition periods (in days) and number of eggs laid per
female during spring and winter generation of H. brunneipennis.

Spring generation Winter generation

Periods

mean range mean range
Preoviposition 53.4 38— 63 198 185 — 208

n=10 n=18
Oviposition 274 14— 34 118 106 — 142
Postoviposition 13.0 9- 24 24 14— 34
Epgs/female 703 540 — 1406 438 280 — 668
n=number used
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