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Abstract: Gypsy moth, Lymantria dispar L. is one of the main phytophagous pest of decidous and coniferous
trees in north of Iran. Due to the importance of this pest, the biology and feeding efficiency of this pest has
been undertaken on four species; Quercus castanifolia, Alnus glutinosa, Parotia persica and Acer velutinum.
The results showed that, gypsy moth spends the shortest period of its life cycle by feeding on Q. castanifolia
(50.31  days)  and  the  longest  period on A. velutinum (61.62 days). The highest attraction was observed on
Q. castanifolia and the least attraction was observed on A. velutinum. The results revealed that the highest
relative consumption rate (RCR) belonged to A. velutinum (34.92%) and the lowest to A. glutinosa (21.37%).
The highest relative growth rate (RGR) belonged to Q. castanifolia ( 17.11) and the lowest to A. velutinum
(13.83). The efficiency of conversion of ingested food (ECI) belonged to A. glutinosa (93.83) and the lowest to
A. velutinum (57.87). The highest approximate digestibility was that of A. velutinum (36.03) and the lowest to
Q. castanifolia (14.78). The significance of the results is discussed.
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INTRODUCTION influence the host preference of L. dispar, as Foss [7] on

Lymantria dispar is one of the major pests of various species of oak concluded that the balance of
deciduous trees and some of gymnospermopsides in chemical components present in the leaf cause the
whole northern hemisphere [1, 2]. The largest distribution susceptibility of the trees to this pest. The primary hosts
and plenty of hosts has enabled this pest to feed on more of L. dispar are broad leaf species specially oak. In spite
than 477 hosts of various plant family [3]. Therefore, of pines being secondary hosts to this pest but when
reaching a suitable management for this pest is essential being targeted by this pest their damages are quite high
for reducing the population. The use of resistant varieties [8]. The amount of food eaten by this pest during their
in integrated pest management is recognized as a known development is considerable. The mean leaves eaten by
strategy [4]. The studies on severity of damages on a single larva during its development are 856 cm [9]. The
herbivory of L. dispar on several species including; oak, L. dispar has several hosts in Iran and until now 38
red oak, black oak, elm, poplar, mulberry, beech, ash, pine, species of and ornamental plants has been reported for
in Pensylvania performed showed that oak species this insect and among the useful and economic plants the
specially red oak has the maximal preference and poplar, seed fruit and stone fruit trees is economically more
mulberry and beech are intermediates while the lowest important [10, 11]. The presence of L. dispar in every area
preference was observed in pines [5]. Davidson [6] in their has  environmental, economical  and  outing impact on
studies on the relationships among species combination the area.
and herbivory of L. dispar in coastal plains in broad leaf The largest extend of distribution and plentiful hosts
habitat mixed with pines concluded that the mean falling have enabled this pest to cause irreversible damages on
leaves in pine and oak habitats reached 42-60%, while in trees. The innumerable damages caused by this pest in
maple-pine habitats almost 32.8%. Different factors some  parts of north-eastern America have been estimated

the survey of the larvae of L. dispar on the preference of
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to millions of dollars [12-15]. On the basis of the to get evacuated. The leaves were weighed and then kept
investigations made, this pest has a high potential for in the oven set at 45°C for 48 h and reweighed. The initial
damage on agricultural products [16]. Sadraeenejad and weight of the larvae was recorded and then was bred on
Khial [17] investigated on the biology of L. dispar in the weighed leaves. After 24 h the remaining leaves were
Arasbaran (58° eastern and 55° northern). Saeedy [18, 19] removed and replaced by fresh weighed leaves. The
studied its biology in Yasooj (51° eastern 30° northern). removed leaves were weighed and then transferred to
Morris [20] studied on its feeding condition. Barbosa [21], oven set at 45°C for 48 h and reweighed in order to obtain
Carter [22] and Campell [12] studied on its feeding the dry weight of consumed food. Dry weight of eaten
preference on forest and fruit trees. Podoler and Rogers leaves is substracted by dry weight of remained food from
[23] studied on its mortality on different species. Recently the whole dry weight of food provided to the larvae. The
Ghodskhah [24] studied on the effect of different clones produced feces were collected at the end of the day and
of poplar on the biology  of  this  pest  and  concluded after drying in oven were weighed. Weight of the larvae
that the clone p.c. triple had the maximum efficiency and were recorded at the end of the day. A few larvae with
P. caspica clone was the resistant one showing low similar biological and physiological condition were
efficiency. As this pest being a polyphagous one, weighed in the beginning and dried in an oven and
identification of best host and on the contrary the host reweighed. The experiment was set for 5 days and the
with minimal efficiency is of prime importance and can be recordings were done daily.
considered in maintenance and development of forests.

MATERIAL AND METHODS Approximate digestibility (AD)+100(E-F)/E

Egg masses of L. dispar were collected on 9 th April Efficiency of conversion of digested  food (ECD) =
2009 from  trunks  of  Alder,  Iron  wood  from  Gisoom 100P/(E-F)
(49° east 37° north) forest area and then maintained at 25 Relative consumation rate (RCR)=E/TA
± 2 °C, 16:8 LD and RH 70±5% in laboratory condition. Relative growth rate (RGR)= P/TA
Thirty newly hatched larvae were bred on fresh leaves of
each host (Viz. Maple, Iron wood, Oak and Alder) in a Where,
transparent jar 20×14×7 cm. In order for the leaves to A = Mean dry weight of insects during the experiment
remain fresh and tender the petiole was maintained on a E = Dry weight of food
sponge piece kept on water inside petridishes. This F = Dry weight of feces
experiment was replicated 4 times and in each replicate the P = Dry weight of larval biomass
length of various larval instars, pupal and adult life, T = Duration of the experiment 
mortality and weight on 4 hosts were recorded. An
olfactometer was used to find the most preferred host. In addition the fresh weight of consumed food by
The olfactometer included a container from which 4 tubes larvae was corrected by the formula of Waldbauer [26];
5 cm wide and 28 cm length were attached. The leaves of Corrected consumed food weight= [1-a/2] [W-(L+bL)]
hosts were cut into disks of 6×4 cm and were placed in where:
each tube and 40 fifth instar larvae were released inside
the container and after 12 h the number of larvae on each a = Fresh weight of leaves without larvae
host were counted and the preferred host was determined. b = Amount of reduced weight of sample leaf after
The method of Akhtar and Aslam [25] was also adopted drying
for finding the preference. In this method the leaf disk of W = Initial weight of the leaves provided to the larvae
6×4 cm of each host was prepared and kept in a circle L = Weight of remaining leaves
inside a large jar (50×10×50 cm). Thirty 4  instar larvaeth

were released in the center of the circle and after 24 h, Statistical Analysis: Data obtained in this rstudy were
number of larvae on the preferred host were recorded. analyzed utilizing the GLM function to obtain the least

Food  Efficiency:  Food  efficiency index was calculated tested using Tukey’s test at the 95% significance level.
based on the method of Waldbauer [26] on dry weight Statistical analyses were performed using SPSS v.10.0 for
basis. Fifth instar larvae less than 24 h were starved for 4 Windows (Statistical Package for Social Sciences (SPSS),
h before the onset of the experiment in order for their guts Chicago, IL, USA).

The following formulae of Waldbauer [26] were used:

Efficiency of conversion of ingested food (ECI)=100P/E

significant difference among the data. Significance was
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Table 1: Means (± SE) comparison of feeding indices of L. dispar on 4 hosts

AD (%) ECI (%) ECD (%) RCR (mg/mg/day) RGR (mg/mg/day)

Quercus castanifolia 14.78±2.25 11.94±0.4 92.44±19.16 1.43±0.02 0.17±0.004c c a a a

Alnus glutinosa 26.44±2.92 17.06±0.44 67.39±6.71 0.94±0.02 0.16±0.005b a ab b a

Parotia persica 30.67±1.74 14.69±0.41 48.77±3.85 1.09±0.03 0.16±0.004ab b b b a

Acer velutinum 36.03±1.05 10.52±0.56 29.46±2.49 1.32±0.07 0.13±0.003a c b a b

Means within a column followed by a different letter are different at =  0.05 according to Feeding indices were calculated on dry weight basis.

AD: Approximate digestibility of food RCR: Consumption rate

ECI: Efficiency of conversion of ingested food RGR: Growth rate 

ECD: Efficiency of conversion of digested food

RESULTS

The results of host preference on various host plants
are shown in Fig. 1. The results showed that Quercus
castanifolia has been the most preferred host in both the
methods adopted and Acer velutinum had the least
preference. It has been reported that L. dispar prefers
wooden species compared with herbaceous plants. Oak,
poplar, apple, willow, alder and may tree are the preferred
hosts. While, prevents species like, acacia, maple, cypress
and Scots pine [27]. Ghodskhah [24] investigated on host Fig. 1: Mean percent preference of L. dispar Larvae on
preference of L. dispar on various clones of poplar in Different Hosts
laboratory and showed P. triplo as the most preferred
while P. caspico and P. deltoids as the least preferred
hosts. Shields [28] also working on the host preference of
this pest on seven host tree like; sugar maple, tulip tree,
beech, linden, liquid ambar, oak and walnut concluded
that liquid ambar and oak were the most preferred; sugar
maple and linden were secondarily important, while the no
preference was toward beech, walnut and tulip tree. Oak
is the primary host of this pest because this insect is quite
adopted to tanen [7].

The results of food efficiency are shown in Table 1.
These results showed that efficiency of conversion of Fig. 2: Mean larval developmental period of L. dispar on
ingested food (ECI) had significant differences. The ECI various host plants
was the lowest in Acer velutinum (10.52) and the highest
in Alnus glutinosa (17.06). The highest relative growth
rate (RGR) belonged to Quercus castanifolia (0.17) and
the lowest to A. velutinum (0.13). Approximate
digestibility was lower in Quercus castanifolia compared
to other three hosts, however, the efficiency of
conversion of digested food was significantly increased
in the preferred host. All these data signify the quality of
Q.  castanifolia   for   its   being   preferred   as  the
primary host [29, 30].

The    results      of     biological  investigation    of
L.  dispar  on  4  host  plants  are  shown  in  Fig.  2-14.
These results indicate that the highest larval duration Fig. 3: Mean Larval mortality of L. dipar on various host
belongs to A. velutinum (39.5 days) and the lowest one to plants
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Fig. 4: Mean 6  instar larval weight of L. dispar feeding Fig. 8: Mean male pupal mortality of L. dispar feedingth

on various host plants on various host plants

Fig. 5: Mean pupal period of L. dispar feeding on various Fig. 9: Mean male pupal weight of L. dispar feeding on
host plants various host plants

Fig. 6: Mean pupal mortality of L. dispar feeding on Fig. 10: Mean adult longevity of L. dispar feeding on
various host plants various host plants

Fig. 7: Mean female pupal weight of L. dispar feeding on Fig. 11: Mean female adult weight of L. dispar feeding on
various host plants various host plants
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Fig. 12: Mean male adult weight of L. dispar feeding on
various host plants

Fig. 13: Mean total eggs laid by each adult L. dispar
feeding on various host plants

Fig. 14: Mean total developmental period of L. dispar
feeding on various host plants

Q. castanifolia (28.5 days) (Fig 2). The highest mortality
rate belonged to A. velutinum (17.75%) and the lowest
rate   was   that   of   Q.   castanifolia   (3.75%)  (Fig. 3).
The highest larval weight belonged to Q. castanifolia
(15.10 mg) and the lowest one to A. velutinum (11.00 mg)
(Fig.   4).    The    highest   pupal   duration   was   that  of
A.   velutinum    (15.37days)    and   the   lowest   one  for
Q. castanifolia (3.75days) (Fig. 5)The highest female
pupal  mortality  was  that  of  A.  velutinum (32.35%)  and

the lowest one for Q. castanifolia where no mortality was
observed (Fig.6 ). The highest male pupal mortality
belonged  to  A.  velutinum  and  the  lowest belonged to
Q. castanifolia (Fig. 7). The highest female pupal weight
was  for  Q.  castanifolia  (1510  mg)  and  the  lowest for
A. velutinum (730 mg) (Fig. 8). The highest male pupal
weight was similarly of Q. castanifolia (600 mg) and the
lowest to A. velutinum (220 mg) (Fig.9). The highest adult
longevity was of Q. castanifolia (9056 days) and the
shortest  to  A.  velutinum (6.75 days) (Fig. 10). Similarly
the  highest  female  and  male  adult  weight belonged to
Q.  castanifolia  (630  and  120  mg)  and  the   lowest  to
A. velutinum (360 and 70 mg) respectively (Figs.11, 12).
The highest fecundity was that of Q. castanifolia
(1671.25) and the lowest was that of A. velutinum (667)
(Fig. 13). In general the shortest life cycle was recorded
for Q. castanifolia (50.31 days) while other hosts did not
show significant differences (Fig.14).

DISCUSSION

Different hosts could play differently on larva, pupa
and adult life of L. dispar based on the differences in
quality and quantity of the component parts. The
investigation in Arsbaran showed that each adult female
lays 700 eggs on average. In this area the larvae reach
pupal stage after 4-5 larval instars (4 in male and 5 in
female). The feeding activity based on the climatology
varies between 45-60 days. Based on the laboratory work
larval duration is 25-28 days [17]. Saeedi [19] reported 54-
79 days larval duration, 10-15 days pupal duration and a
total 79±21.2 days of developmental period. The average
fecundity was reported 1812±90 eggs. Based on the
biological studies on Malus domestica, Poplus alba,
Populus nigra, Quercus sp. and Pyrus communis in
Yasooj, the lowest developmental period belonged to
Quercus (50 days) similar to the present investigation.
However Quercus in this report showed lower fecundity
rate, lower pupal weight [18].

The present finding showed that the suitable host
affects the life cycle and a shorter life cycle is expected
similar to the reports of Morris [20] and Rieske [31]. The
mortality on suitable host is reduced compared to non-
preferred, similar to the results of Podoler and Rogers [23].
The reports of Barisford [32] and Barbosa and Capinera,
[29] clearly depicts that Quercus water and Quercus
nigra; the preferred hosts showed maximal suitability
compared to other trees and the performance of larvae,
pupae and adults in every aspect was the highest. Witter
[26] also reported that the Quercus, quaking aspen and
Betula as the most suitable hosts for L. dispar.
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The process of accepting a host by a herbivore is 10. Abaee, M., 1985. Guide to important Pests and
considered as a complex physiological behavior and
depends on physical and chemical characteristics of the
host [7]. Based on the present study, in spite of maple not
being a suitable host for this pest but sustains the highest
damages where the highest consumption rate is one of the
indicators. Hence in forest restoration programs there
should be considerable attention on biological parameters
of pest insect. In the present investigation, alder and iron
tree did show a relatively better resistance which may be
considered in forestry.
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