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EVALUATION OF FEEDING RESPONSE. AGE SPECIFIC SURVIVAL AND
LONGEVITY OF POPLAR LEAF BEETLE CHRYSOMELA POPULI L.
(COLEOPTERA! CHRYSOMELIDAE) ON FIVE HOST PLANTS'

N. Zareh, A.A. Ahmadi and A. Alishah?

ABSTRACT

Food consumption by weight, age specific survival and age specific lon-
gevity of poplar leaf beetle Chrysomela (Melasoma) populi L. were studi-
ed on five plant species, namely, weeping willow (Salix babylonica L.),
black willow (Saliz nigra L.), common (white) willow (Saliz alba L.),
black poplar (Populus nigra L.), and white poplar (Populus alba L.) un-
der laboratory and field conditions. Although larval and imaginal in-
stars consumed small amounts of weeping and black willows, they could

not survive long after feeding. Age specific survival was significantly
different between poplars and common willow both in laboratory and field
tests except for the pupal stage under field conditions. No significant
differences were found between age specific longevity of poplar leaf
beetle on poplars and common willow under the experimental conditions.
The feeding response on poplars was significantly different from that on
willows. No significant difference was found in the food consumption
of the larvae among the members of the poplar and willow groups.
Also the amount of food consumed by imagines on poplars and common willow
was statistically the same. The results of food consumption, age specific
longevity and survival indicate the presence of feeding deterrent factors
in black and weeping willows.
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by Detheir (3), Thorsteinson (8), and Bec (1). House (6, 7)
concluded that nutrient balance may be the prime factor de-
termining host selection. In the field, the extent to which
food plant slection by (. populi L. is related to the plant's
chemistry is still unknown. Consequently knowledge of larval
and imaginal food consumption, and their associated field
longevity and survival can promote understanding of the
feeding ecology of €. populi L. The present paper deals with
the feeding response and age specific survival and longevity

of ¢. populi L. on five plant species.

MATERIALS AND METHODS

The five plant species used in this study were white poplar
(Populus alba L.}, black poplar (Populus nigra L.), weeping
willow (Salixz babylonica L.), black willow (Saliz migra L.)

and common (white) willow (Salix alba L.).

. Laboratory Tests

The egg masses, collected from the leaves of common willow
and poplars, were reared in plastic boxes (5x10x5 cm) under
laboratory conditions (Temp. 20+3° C., R.H. 65#5% and hoto-
period 12 hr ,). Ten newly emerged larvae were released on
the partially expanded foliage at the tips (5 cm) of young
shoots of each host. To maintain freshness of leaves the
shoots were inserted in wet cotton wool in glass vials (5x
3 cm) which were glued to the wall of the rearing box. The
life cycle of the leaf beetle was studied under the con-
ditions described above. Food consumption was measured by
drawing the consumed leaf area on a graph paper every other
day at which time all foliage was discarded and fresh foli-
age from the parent plant was added. This also prevented
foliage expansion. Leaf area consumed was converted to
biomass by multiplying the weight of 1 mm2 of fresh leaf by
the total consumed leaf area. After adult emergence each
pair (& and Q) was introduced to a new rearing box contain-

ing a fresh leaf shoot from the appropriate host and adult
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fecundity and longevity were determined. Adult food consumption was
measured as in the larval stage, and mortality or survival of each stage
was determined for each treatment. The experiments were conducted in a
campletly randomized design and each trial consisted of 5 replicates.
Data were subjected to Duncan's Multiple Range Test.

Field Test

Preliminary observations showed that imaginal stage of

€. populi after emerging from the overwintering stage, pre-
ferred common willow and poplars for feeding and oviposition.
Age specific survival and longevity were studied on 5 dif-
ferent hosts with 5 replicates. Uninfested healthy branches
with young to moderately mature leaves were enclosed in
cheese cloth bags (50 cm in diameter & 75 cm in length), and
10 lst-instar larvae were released onto the foliage inside
each bag. Observations were made twice a week to evaluate
the larval and pupal longevity and survival. The experiment was
continued up to the adult emergence. Then, pairs of newly
emerged adults were collected and introduced into new bags on the
same host plant in order to evaluate adult longevity and
fecundity. The experiment was replicated 10 times. Mean
daily temperature and R.H. recorded during the experiment are
shown in Fig. 1.

RESULTS AND DISCUSSION

Both food quality and quantity are important factors affect-
ing age specific longevity and survival. The effect of

food shortage or nutrient content of the host plants were
not examined at this stage, but an attempt was made to deter-
mine feeding response and age specific longevity and sur-—
vivorship of (. populi. Food consumption on various host
plants was closely related to the larval, pupal and genera-
tion survival. Larval food consumption was almost three
times greater on poplars than on willows. The same trend was
followed by the imaginal stage with the exception that food
consumption on common willow was the same as on: poplars (Table 1)
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Fig. 1. Daily average of temperature and relative
humidity recorded during the field
experiment.

In both experiments the young larvae survived for up to 5
days on weeping and black willows, but none survived to the
pupal stage (Tables 1 and 2). Possibly inhibitory factors may
be present in these host plants which make the food unpal-
atable to C. populi. and prevent the completion of larval
development. Any factors responsible for unpalatability
remain to be studied.

C. populi seems to be more adapted to feed on common
willows than on black and weeping willows (Table 1}. There-
fore, both poplars and common willows acted as staple foods
for larval and adult stages of (. populi under laboratory
conditions, and the insects appeared to eat normally under

the artificial conditions. These results confirm previous
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field observations in the woodlands and national parks in
Fars and neighboring provinces where the host trees and the
beetle are widely distributed. Around Shiraz, common willow
is attacked early in the season as the foliage on this.
species develops before that of poplars, especially white
poplar to which the pest moves later.

Age specific longevity was statistically similar on the
two poplars and common willow for each developmental stage
in both the laboratory and the field trials (Tables 1 and 2)
However, age specific survival was significantly different
between poplars and common willow, except for the pupal stage
in the field (Tables 1 and 2). Higher larval and lower pupal
mortalities in the field were probably due to microenviron-
mental effécts which were not present in the laboratory.
Significaﬂtly lower total survival (higher real mortality)
on common_ﬁillow, both under laborartory and field condi-
tions, may'be due to the inherent properties of the host re-
'sulting in a considerable suppression of the population.
However, information about the presence or absence of second-
ary metabolic¢ compounds which may be responsible for the
insect feeding behavior needs to be studied later.

With respect to the results obtained from the experiments
(Tables 1 and 2), significantly more food was consumed on
poplars than on willows. However, no mating or oviposition
was observed. Probably, this is due to the absence of suit-
able conditions such as shelter, oviposition site, shortage
of space for courtship and mating behavior, etc. , which
were not available to them under imposed artificial condi-
tions. Hagvar (5) showed that the adults need a rest period
before reproduction, suggesting that they are not physiolo-
gically prepared for reproduction immediately after feeding.

The high mortality in early larval stage on weeping and black
willows and the moderate mortality on common willow are
probably due to guantitative food consumption. This may

also be an indication of some nutritional inhibiting factors



137
or lack of an essential nutritional element in these host
plants. Woodlands , gardens, and national parks in Iran con-
tain all kinds of willows and poplars, but according to these
results heavy infestation can occur on poplars and common
willow and cause economic losses to timber, wood, and wood
industries.

An understanding of the feeding behavior of this pest is
important for the development of control measures. From our
studies it is evident that food quality has a marked in-
fluence on the age specific longevity and survival of C.
populi in both laboratory and field conditions. This. ul-
timately affects the population of future generations. The
energy budget of different developmental stages of (. populti
in relation to growth data should be worked out under field

conditions.
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