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Abstract 

Dock's leaf defoliator sawfly, Kokujewia ectrapela Konow (Hym.,Argidae), is a medium sized sawfly native to 
the Caspian fauna. The larvae were found living on Rumex spp. (Polygonaceae). In order to determine the biology, 
host specificity and feeding potential of the species, continuous rearing was conducted in field and laboratory 
conditions during 2011-2013. The results revealed that K. ectrapela completed six generations within the growing 
season and hibernated as a fully developed larva inside the protective cocoon in the plant litter surrounding the 
Rumex plants. The first generation appeared from the early April to the end of May and the last generation in the late 
September. After emergence, adults copulated and using their saw-like ovipositor fertile females inserted their eggs 
along the edges of the Rumex leaves. Mean fecundity was showed to be 148.67 ± 37.33 eggs per female. Newly 
hatched larvae aggregated and fed on the underside of the leaves. However, later instars dispersed on the host plant 
and continued to feed on the leaves, leaving only the major veins. Larvae developed through three instars and it took 
9-23 days depending upon environmental conditions. Pupation occurs within silken whitish cocoons spun among or 
out of the host plant. Depending upon environmental conditions, the developmental time from eggs to adults lasted 
28-43 days. Study on the parasitoids revealed that the larvae of K. Ectrapela were parasitized by Cryptus inquisitor 
(Hym., Ichneumonidae) and Tetrastichus kokujewiae (Hym., Eulophidae) in Urmia region. Results of no-choice 
feeding tests with the second instars on 27 plant species belonging to 13 families showed that K. ectrapela completed 
its life cycle mainly on plants of Rumex and occasionally fed on Polygonum persicaria L. (Polygonaceae). 
Investigation on feeding activity of the three larval instars of K. ectrapela on Rumex obtusifolius L. under laboratory 
conditions revealed that a single first-instar larva consumed mean 0.041 ± 0.001 g of R. obtusifolius leaves over its 3 
days of development. Second and third instar larvae consumed mean 1.227 ± 0.006 g, and 3.058 ± 0.014 g, over their 
4 and 5 days of development, respectively.  
Key words: Biology, Host-specificity, Kokujewia ectrapela, Biocontrol agent, Rumex spp. 
 

ƵŶǀƨģ��
�ŢºƀƿŻ������ƶºƿŸƜţ�Ʊřƺºţ�ƹ�ƾƳŚºŝżǀƯ�ƆºƈŴţ��ƾºſŚƴƃ���īźºŝ�ŹƺºŞƳŻ�ƽř���Ʀºƃźţ�Źřƺºų�Kokujewia ectrapela Konow (Hymenoptera: 

Argidae)��ƞƬƗ�ƩźŤƴƧƺǀŝ�ƪƯŚƗ�Ʀƃźţ�ŻźƷ�ƽŚƷ��Rumex spp. (Polygonaceae)��
ƮƿźƧ�žƳƺƿ�Źƺě��

īźŝ�ŹƺŞƳŻ�Ʀƃźţ�Źřƺų��Kokujewia ectrapela Konow (Hym., Argidae)��ƮŴţ�ƽŹƺŞƳŻ�żƿŹ�ƵŹř��ƾƯƺŝ�ƹ��ƎſƺŤƯ�ƵŻřŶƳř�Śŝ��ƽř
īźŝ�ƽƹŹ�ŹƺŞƳŻ�Ʋƿř�ƽŚƷƹŹǇ��Ţſř�ƲǀĜſŚƧ�ƶƤƐƴƯ�Ʀƃźţ�ƽŚƷ��Rumex spp. (Polygonaceae)��ƾƯ�ƾĭŶƳŻ���ƶºŝ��ŶºƴƴƧ�ƺºƔƴƯ��ƶºƘƫŚƐƯ�Ź

ŢƀƿŻ�ƶƿŸƜţ�Ʊřƺţ�ƹ�ƾƳŚŝżǀƯ�ƆƈŴţ��ƾſŚƴƃ�ƶŝ�ŹƺŞƳŻ�Ʋƿř�ƽř�Ʀºƃźţ�Ʀƿĥƺƫƺǀŝ�ƩźŤƴƧ�ƪƯŚƗ�ƱřƺƴƗ������Ǝƿřźºƃ�Źŵ�Ʊō�ƭƹřŶºƯ�ƁŹƹźºě�ŚºƷ
ƩŚſ�ƩƺƏ�Źŵ�ƾƷŚĮƄƿŚƯŻō�ƹ�ƾƿřźŰƇ�ŚƷƽ�æèîå��Śţæèîç�ƾſŹźŝ�ŪƿŚŤƳ��ŢƟźĭ�ƭŚŬƳř��ƶƧ�ŵřŵ�ƱŚƄƳ�ŚƷK. ectrapela�ƽřŹřŵ�Ó���Źŵ�ƪºƀƳ

ƶŝ�ƹ�Ƶŵƺŝ�ƩŚſǇ�ƪƨƃƱŚŤƀƯŻ�ƱŚŝżǀƯ�ƵŚǀĭ�ƱƺƯřźǀě�ƾƷŚǀĭ�ƽŚƿŚƤŝ�ƪųřŵ�Źŵ�ƾŤƓŚƠů�ƶƬǀě�ƱƹŹŵ�ƪƯŚƧ�ƹŹ�ƾƯ�ƾƳřŹŸĭ��Żř�Ʊō�ƪƀƳ�Ʋǀƫƹř��ŶƴƧ
ƳǀŵŹƹźƟ�ƭƹŵ�ƶưƿƲ��źƸƯ�ƪƿřƹř�Źŵ�Ʊō�ƪƀƳ�Ʋƿźųō�ƹ�ŵřŵźų�ƪƿřƹř�Śţ�ƵŚƯ��ƾƯ�źƷŚƓ�ƵŚƯ�źƷŚƓ�Żř�ŶƘŝ�ƪƯŚƧ�šřźƄů��ŵƺƃ��ŢƠū��ƱŶƃ��ƹ�ƽźǀĭ

ƮŴţ�ƵŵŚƯ�ƽŚƷŹƺŞƳŻ��řŹ�ŵƺų�ƽŚƷƮŴţ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŹř�żƿŹ�ƶŞƫ�ƶŝ�ŵƺų�ŶƴƳŚƯ�ƾƯ�ƹźƟ�Ʀƃźţ�īźŝ�ƽŚƷ��ƵŵŚƯ�ŵźƟ�źƷ�ƮŴţ�ŵřŶƘţ�ƲǀĮƳŚǀƯ��ŶƴƴƧ
èè�èì�t�Óì�æÑí�ƾƯ�ƶƿŸƜţ�Ʊō�Żř�ƹ�ƶŤƟŚƿ�ƖưŬţ�īźŝ�źƿŻ�Źŵ�ŲƿźƠţ�Żř�ŶƘŝ�Ʊřƺū�ƽŚƷƹŹǇ��Ŷƃ�ƶŞſŚŰƯ��ƽƹŹ�źţǇŚŝ�Ʋǀƴſ�ƽŚƷƹŹǇ��ŶƴƴƧ

ţ�ƶƯřŵř�Śŝ�ƹ�ƵŶƃ�ƵŶƴƧřźě�ƱŚŝżǀƯ�ƵŚǀĭīźŝ�Żř�ƶƿŸƜ�īźŞĭŹ�ŚƸƴţ�Ʊō�ƽŚƷ�ƾƯ�ƾƣŚŝ�řŹ�Ʀƃźţ�ƽŚƷ���ŶƳŹřŸĭ�ƽřŹřŵ�ŹƺŞƳŻ�ƲƿřÐ��Ƶŵƺŝ�ƽƹŹǇ�Ʋſ
�ƩƺƏ�Źŵ�ƾƿřƺƷ�ƹ�śō�Ǝƿřźƃ�ƶŝ�ƶŤƀŝ�ƶƧÖ��ŚţÏÐ�ƾƯ�ƪƯŚƧ�řŹ�ŵƺų�ƽŶƃŹ�ƪůřźƯ�ŻƹŹ��������ƾưºƄƿźŝř�ƶºƬǀě�ƱŶºǀƴţ�Śºŝ�ƪºƯŚƧ�ƽŚºƷƹŹǇ��ŶƴƧ

ŶǀƠſ��Ʊō�ƱƹŹŵ�Źŵ�ƱŚŝżǀƯ�ƵŚǀĭ�Żř�Ʊƹźǀŝ�Śƿ�ƹ�Ʋǀŝ�Źŵ�ĬƳŹƾƯ�ƵźǀƠƃ�ƶŝ�ƪƿŶŞţ���ŶƳƺƃ��ƾƐǀŰƯ�Ǝƿřźƃ�ƶŝ�ƶŤƀŝ��ƺºưƳ�ƹ�ŶƃŹ�ƽřźŝ�ƭŻǇ�ƱŚƯŻ
�Ʋǀŝ�ƪƯŚƧ�šřźƄů�ŹƺƸƓ�Śţ�ƮŴţ�ƶƬůźƯ�Żř�ŹƺŞƳŻ�ƲƿřÏÕ��ŚţÑÐ�ƾƯ�ƩƺƏ�ŻƹŹ��ŶƄƧ�Ƙţ�ƶƘƫŚƐƯ�Źŵǀǀ��īźºŝ�ŹƺºŞƳŻ�ƽŚƷŶǀŗƺŤƿŻřŹŚě�Ʋ���Źřƺºų

�����Ǝºſƺţ�ƵźºƄů�Ʋºƿř�ƽƹŹǇ�ƶºƬůźƯ�ƶƧ�Ŷƃ�ƭƺƬƘƯ�Ʀƃźţ���ŶºǀŗƺŤƿŻřŹŚě�ƽŚºƷŹƺŞƳŻCryptus inquisitor (Hym., Ichneumonidae)��ƹ
Tetrastichus kokujewiae (Hym.,Eulophidae)�ƯƹŹř�ƶƤƐƴƯ�ŹŵǀƾƯ�ƾƬĮƳř�ƶ�ƶƿŸƜţ�šŚƄƿŚƯŻō�ŪƿŚŤƳ��ŶƳƺƃ���ƽŚºƷƹŹǇ�Śŝ�ƾŝŚŴŤƳřźǀƛ�ƽř

�ƽƹŹ�ƭƹŵ�Ʋſçì��Żř�ƾƷŚǀĭ�ƶƳƺĭæè�īźŝ�ŹƺŞƳŻ�ƶƧ�ŵřŵ�ƱŚƄƳ�Ƶźǀţ�ǀĭ�ƽƹŹ�řŹ�ŵƺų�ƾŤƀƿŻ�ƶųźģ�ľŚſŚſř�Ʀƃźţ�Źřƺųžƴū�ƱŚƷŚRumex 

spp.�īźŝ�Żř�ƾƣŚƠţř�ŵŹřƺƯ�Źŵ�ƹ�ƵŵźƧ�ƪƯŚƧ��ƵŚǀĭ�ƽŚƷPolygonum persicaria L. (Polygonaceae)�ƾƯ�ƶƿŸƜţ�����ŢºǀƫŚƘƟ�ƾŝŚºƿŻŹř��ŶºƴƧ
ƶƿŸƜţ�ƹŹǇ�ƶƬůźƯ�ƶſ�ƽřƽ�īźŝ�ŹƺŞƳŻ��ƽƹŹ�ƾƷŚĮƄƿŚƯŻō�Ǝƿřźƃ�Źŵ�Ʀƃźţ�ŹřƺųRumex obtusifolius L.��ŵźƠƴƯ�ƹŹǇ�Ʀƿ�ƶƧ�ŵřŵ�ƱŚƄƳ

�Ʃƹř�ƲſŹŵ��ƩƺƏè��ŻƹŹ�ƎſƺŤƯ�ŹƺƐŝååæ�å�t�åÑæ�å�īźŝ�Żř�ƭźĭ�ƾƯ�ƶƿŸƜţ�ƵŚǀĭ�Ʋƿř�ƽŚƷ��żǀƳ�ƽƹŹǇ�źųō�Ʋſ�ƹŵ��ŶƴƧ�ƩƺƏ�ŹŵÑ��ƹÒ�
�ŻƹŹƶŝţźţǀŝ�ƹ�Ŝƶ��ƲǀĮƳŚǀƯ�ŹƺƏååÓ�å�t�ççì�æ��ƹåæÑ�å�t�åÒí�è�īźŝ�Żř�ƭźĭ�ŚƷƽ�řƿĭ�ƲǀƾƯ�ƝźƈƯ�ƵŚ���ŶƴƴƧ��

�ƽŶǀƬƧ�ƱŚĭĥřƹ�ŢƀƿŻ�īźŝ�ŹƺŞƳŻ��ƾƳŚŝżǀƯ�ƆƈŴţ��ƾſŚƴƃ�Ʀƃźţ��ƾŤƀƿŹ�ŹŚƸƯ��Ʀƃźţ�Źřƺų��



2 Karimpour: Biology, host specificity and feeding potential of the Dock's... 

Introduction 

The genus Rumex L. (Polygonaceae) has been 

distributed worldwide and includes more than 250 species 

(Rao et al., 2011). Rumex spp. are commonly known as 

�Torshak� in Iran and �docks� in English speaking 

countries. According to Ghahreman & Attar (1999), there 

are 33 species of Rumexin Iran. Two species of Rumex are 

considered as most problematic weeds worldwide, namely 

curly dock, Rumex crispus L. and broad-leaved dock, 

Rumex obtusifolius L., (Holm et al., 1977). The latter is 

also considered as one of the five most widely distributed 

non-cultivated plant species in the world (Allard, 1965). 

Another species, Rumex pulcher L., is a serious weed of 

the Mediterranean climatic areas of South Western 

Australia (Allen, 1975). 

The farmers who produce organic products recently 

consider docks as one of the most troublesome weeds 

(Turner et al., 2004). Bond & Turner (2003) have 

provided a comprehensive overview of dock�s biology, 

ecology and management. Cavers & Harper (1964) listed 

a range of fungi and insects feeding on or existing on 

docks. Also, they mentioned 34 herbivorous insect species 

which can affect both R. Crispus and R. obtusifolius. The 

possibility of biological control of curly and broad-leaved 

dock using insects was reviewed in some detail by 

Grossrieder & Keary (2004) with special reference to 

organic farming in Switzerland. Spencer et al. (1981) 

listed 198 insect species which affecting mainly R. 

crispusin Italy. The Gastrophys aviridula Degeer 

(Coleoptera: Chrysomellidae) and the rust fungus, 

Uromyces rumicis (Schumach.) G. Winter (Uredinales) 

are the most carefully studied organisms for Rumex 

biocontrol. More than 50% of about 110 studies on the 

biological control of Rumex spp., used insects (mainly 

from the order of Coleoptera), ¼ used fungi and only a 

few number of them tested the influence of plant extracts 

or specific grazing by goats or sheep to control Rumex 

species (Zaller, 2004).  

Two chrysomelid beetles Gastrophysa atrocyanea 

Motschulsky and G. Viridula Deg. are well known 

herbivorous species that feed on the taproot of Rumex 

species. G. atrocyaneais distributed over a wide area, 

recorded throughout China, and from parts of Japan, 

Korea, the former Soviet Union and Vietnam (Xiaoshui, 

1991). Of 40 or more species of insects feeding on R. 

Obtusifolius in Japan, G. atrocyanea appeared to be the 

most promising agent for biological control, although 

Naito et al. (1979) suggested that it would be unlikely to 

give complete control on its own. Field observations in 

China indicated that G. Atrocyanea caused a progressive 

decline in natural Rumex japonicus L. populations. Thus it 

was recommended as a possible biocontrol agent for this 

weed (Xiaoshui, 1991).  

The European species, G. Viridula is an 

oligophagous insect whose adults occasionally attacking 

Rheum rhaponticum L. (Guile, 1984) but it can only 

complete its life cycle on Rumex, particularly R. 

obtusifolius (Bentlety & Whittaker, 1979). Both adults and 

larvae could be the good biological control agents of their 

host plants. G. Viridula develops three generations every 

growing season (Piesik, 2000). Laboratory research to 

determine the potential of G. Viridula to control R. 

confertus Willd. Indicated that, total weight of consumed 

leaves per larva over development of the three instars (50 

day period) was 1.243 g (Piesik & Wenda-Piesik, 2005).  

Species of the sawfly genus,Kokujewia Konow 

(Argidae) are restricted to the north-eastern Mediterranean 

and Caucasian regions. This genus includes three species 

namely, Kokujewia clement Zirngiebl, 1949, Kokujewia 

palestina Benson, 1954, and Kokujewia ectrapela Konow, 

1902. The distribution areas of K. Ectrapela includes the 

Russian states of Stavropol and North Ossetia, and 

Georgia, Armenia, Azerbaijan (together known as 

Transcaucasia), and north-western Iran (Blank & Taeger, 

1998). Larvae of K. Ectrapela use Rumex spp. as the host 

plant in Russia (Gussakovskii, 1935).  

The objectives of the current study were to 

determine the general biology, host specificity and feeding 

potential of the Rumex leaf defoliator sawfly, K. ectrapela.  

 

Materials and methods 

Study site 

Field and laboratory studies on the biology, host 

specificity and potential of Rumex�OHDI�GHIROLDWRU�VDZIO\�
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ZHUH�FRQGXFWHG�LQ�8UPLD��2U�Pw\HK��UHJLRQ���1�����ғ-�

(�����ғ), West Azerbaijan Province, Iran from 2011 to 

2013. The study site was located 11 km Northwest of 

Urmia at the field research station of Urmia University. 

Laboratory studies were conducted in growing chambers 

of the Plant Protection Department of Urmia University.  

 

Establishment of field cage colony and life-history studies  

Following egg laying by females of  K. Ectrapela on 

docks in the field in early April, plants containing eggs 

were marked and around 30-40 different developmental 

stages of larvae were collected from marked plants and 

placed together in a 0.5 by 0.5 by 1.2 m rearing cage, 

made from an Aluminum frame covered with Aluminum 

gauze containing R. Obtusifolius plants that were 35-45 

cm in height. During the continuous rearing of larvae, the 

cages were established outside, under natural conditions, 

in the fields of research station. The larvae were 

transferred to fresh, caged, host plant when the host plants 

were nearly completely consumed. Six to seven days after 

pupation, 10-12 pupae were transferred to the ventilated 

glass boxes (20 × 20 × 30 cm) for adult emergence and 

mating. After mating, one female was returned to the 

rearing cage with fresh host plants. This was repeated for 

each generation for three years and the cages were 

checked daily to record the developmental time of all 

immature stages of K. ectrapela. The life stage of each 

individual and date of inspections were recorded. 

Overwintering, feeding, egg laying and feeding damage 

were assessed in cages held under natural conditions at the 

field of research station. Larval, prepupal and adult 

activities were observed as well.  

 

Eggs 

Observations were made on the shape and colour 

of eggs in the field colonies. Egg laying site selections 

by females also were determined in the field colonies. 

To determine fecundity, one fertilized female was 

placed in a ventilated box containing fresh leaves of R. 

obtosifolius. Then, the number of eggs per female 

during her lifetime was recorded for 12 fertilized 

females and 38 leaves on which eggs were deposited  

In order to determine the number of eggs per leaf 

in natural conditions, they were counted on 36 leaves 

on which eggs were deposited. 

 

Larvae 

A total of 75 larvae were used to determine the number 

of instars. For each larval age, 25 head capsule width 

were carefully measured. The same larvae were also 

weighted and their lengths were measured. The mean 

and variance of mentioned characters associated with 

each instars were calculated.  

 

Pupa  

General observations were made on the size and 

color of more than 100 pupal cocoons. 

 

Adults 

Newly emerged adults were sexed using the key 

provided by Blank & Taeger (1998). 

 

Parasitoids 

To obtain the parasitoids, more than 300 fully 

grown larvae were collected from fields in the growing 

season over three years of the study and reared on the 

host plant under laboratory conditions (20-25 °C and 

60-70% R. H.) in ventilated glass boxes (75 × 25 × 30 

cm) covered by muslin. Boxes were checked daily for 

emergence of parasitoids. 

 

Host range test 

Host range was determined in laboratory by 

exposing 27 species of plants to unfed neonate larvae. 

Second instar larvae were transferred in groups of 10 

into 20 cm Petri dishes and provided with leaves and 

cut shoots of the plant species; held in the laboratory at 

a temperature of 25 °C and a photoperiod of 14L: 10D. 

 

Feeding potential of K. Ectrapela on R.obtusifolius 

The aim of this experiment was to determine the 

larval feeding on R. Obtusifolius leaves at 25 °C, under 

moist conditions and supplied unlimited food. The trial 

was performed in five replications in Petri dishes with 
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moist filter paper. Each Petri dish contained 10 larvae; 

fresh leaves of R. Obtusifolius were daily provided to the 

larvae. The filter paper was changedand weights of the 

consumed leaves and larvae were measured daily. The 

observations continued over the whole larval 

development period and measurements were made daily.  

 

Results 

Biology and development of immature stages 

The continuous rearing of K. Ectrapela using field 

cages in natural conditions revealed that the species 

completed six generations within a growing season and 

hibernated as a fully developed larva inside a protective 

cocoon in the plant litter under dock plants. The first 

generation appeared from early April to the end of the 

May (spring) and the latest generation appeared from late 

September to late October (end of summer, early autumn). 

Adult emergence of overwintered sawflies was recorded 

on 11th, 7th and 9th April in 2011, 2012 and 2013, 

respectively. After emergence, they copulated (fig. 1) and 

using their saw-like ovipositors, females inserted eggs into 

the edge of Rumex leaves in a single row (fig. 2, 3). The 

first oviposition was observed on April 15th, April 10th and 

on April 11th in 2011, 2012 and 2013, respectively. The 

life cycles of K. Ectrapela under field cage in natural 

conditions are summarized in table 1. The total life cycle 

from egg to adult ranged from 28 to 43 days in natural 

conditions. 

 

 
 

Fig. 1. Mating of K. Ectrapela in the field. 
 

 
 

Fig. 2. Fertile female of K. ectrapela is inserting her 
eggs into the edge of R. Obtusifolius leaf. 
 

 
 

Fig. 3. K. ectrapela eggs (along leaf margins). 
 

Eggs 

The eggs of K. Ectrapela are ovate and light green in 

color when first deposited and change to light brown to 

cream-colored 3-4 days after ovipositon. The eggs was 

1.86, SE = 0.12 mm (range 1.62-1.92 mm) long and 0.81, 

SE = 0.04 mm (range 0.64-0.96 mm) wide (n = 16) in 

average. The average number of eggs per leaf were 

calculated as 86, SE=21 (n = 36 leaves, range = 31 � 125 

eggs). Depending upon daily temperature, the incubation 

period takes 6-16 days. Minimum incubation period took 

place from June 25th till 1st July, 2011. The longest time 

for egg incubation was 16 days which took place for the 

first generation in early growing season from 11th till 27th 

April, 2013. Eggs were found up to early October in 

natural conditions. 

Table 2 represents the dates and the number of eggs 

inserted by one female on the edge of leaves inside the 

cages. According to the table 2, the mean number of eggs 

deposited by one female was 148.67, SE = 37.33. 
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Table 1. The life cycles of K. Ectrapela over three years (2011-13) in cages under natural conditions in Urmia, West 
Azerbaijan Province, Iran. 
 

Months 
Years 

2011 2012 2013 
 

April 
(Spring) 

11th first adult emergence, 15th first 
oviposition. 27-29th eggs hatched. 

7th first adult emergence. 10th first 
oviposition, 23-24th eggs hatched. 

9th first adult emergence. 11th first 
oviposition, 26-27th eggs hatched. 

 

May 
(Spring) 

10-13th pupation occurred. 20-22th 
adults emerged. 24thoviposition. 

8-10th pupation occurred. 18-20th 
adults emerged. 22thoviposition. 

9-12th pupation occurred. 22-24th 
adults emerged. 25thoviposition 

 

June 
(Spring-
Summer) 

3-5th eggs hatched. 14-16th pupation 
occurred. 22-24th adults emerged. 

25thoviposition. 

2-3rd eggs hatched. 16-18th 
pupation occurred. 26-27th adults 

emerged. 29thoviposition. 

1-3rd eggs hatched. 17-20th pupation 
occurred. 25-27th adults emerged. 

30thoviposition 
 

July 
(Summer) 

1-3th eggs hatched. 10-12th pupation 
occurred. 19-20 adults emerged. 

21thoviposition. 28-29th eggs hatched. 

7-8th eggs hatched. 16-18th 
pupation occurred. 24-26th adults 

emerged. 26thoviposition. 

8-11th eggs hatched. 18-20th pupation 
occurred. 29-30th adults emerged. 

31thoviposition 
 

August 
(Summer) 

6-8th pupation occurred. 19-21th adults 
emerged. 21thoviposition. 30-31th eggs 

hatched. 

2-3th eggs hatched. 12-14th 
pupation occurred. 23-25th adults 

emerged. 26thoviposition. 

7-9th eggs hatched. 16-19th pupation 
occurred. 29-31th adults emerged. 

 

September 
(Summer- 
Early Autumn) 

9-11th pupation occurred. 20-23th adults 
emerged. 23thoviposition. 

3-6th eggs hatched. 11-12th 
pupation occurred. 21-23th adults 

emerged. 24thoviposition. 

2edoviposition. 10-12th eggs hatched. 
19-21th pupation occurred. 29-30th 

adults emerged. 
 

October 
(Autumn) 
 

4-7th eggs hatched. Some larvae dead 
and some of them pupated on 21-25th. 

By the end of October all larvae 
disappeared from host plant. 

6-8th eggs hatched. By the end of 
October all larvae disappeared on 

host plant for pupation. 

1st October oviposition. 12-15th eggs 
hatched. By the end of October all 
larvae disappeared on host plant 

 
Table 2. Date and the number of eggs per female inserted by K. ectrapela on the edge of leaves. 
 

Year 2011 2012 2013 
Date of 
oviposition 

26th 
Jun. 

23th 
Jul. 

25th 
Aug. 

27th 

Sept. 
30th 

Jun. 
29th 
Jul. 

28th 
Aug. 

27th 
Sept. 

26th 
Jun. 

23th 
Jul. 

25th 
Aug. 

27th 

Sept. 
Number 
of eggs 

84 186 115 160 187 162 194 97 119 183 154 143 

 
Larvae  

After hatching, young larvae aggregated and 

began feeding between small veins on the underside of 

leaves (fig. 4). However, second and third instar larvae 

consumed the leaf entirely and leaving only the midrib 

and major veins. Small plants were killed in their early 

growing stages by the sawfly damages. 

The newly hatched larvae are olive green with 

black heads. Coloration changes with development and 

the last instar larvae are yellow with black spots on the 

thoracic and abdominal segments (fig. 5). 

The larvae of different generations developed on 

host plants for 9-23 days with the minimum period for 

larval development occurring from the late July to the 

early August. Upon maturity, final instar larvae of the 

first to fifth generations climb the host or nearby dock 

plants and construct white or brownish silken cocoon 

for pupation (fig. 6). Fully developed larvae of sixth 

generation leave host plant and spin their cocoon in 

plant litter at the depth of 1-3 cm in the soil under the 

dock plants. The larva stay in the cocoon until the 

March of the following year when they change to the 

pupae and emerge in early April as adult sawfly. 

Larval weight, length, and head capsule 

measurements (n = 25) for each instar are shown in 

table 3. The maximum weight of a fully developed 

larva was found to be 402 mg. 

 

 
 

Fig. 4. Early instar larvae of K. Ectrapela. 
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Fig. 5. Fully grown larvae of K. Ectrapela. 

 
 

Fig. 6. Cocoons of K. Ectrapela on host plant. 

 

Table 3. Measurements of head capsule, weight and length of larval K. ectrapelain each instar (mean ± SD) (n = 25). 
 

Instar Head capsule measurements mm Weight mg Length mm 

First  0.295 ± 0.082a 46 ± 31a 4.79 ± 1.41a 

Second 1.17 ± 0.09b 147 ± 39b 11.8 ± 2.82b 

Third 1.91 ± 0.26c 327 ± 72c 26.18 ± 3.36c 

Mean values followed by different letters in each column are significantly different based on Duncan�s multiple range test (p > 0.05, df = 2). 

 
Pupa 

The duration of pupal stage was 7-13 days 

depending on environmental conditions. Cocoons 

measured 14.12 ± 1.93 mm in length, 5.66 ± 0.71 mm 

in width, and weighed 185.42 ± 16.49 mg in average. 

 

Adults 

Newly emerged adults were sexed using the key 

provided by Blank & Taeger (1998). 

 

Parasitoids 

During this study, two parasitoids, Tetrastichus 

kokujewiae Yegorenkowa & Yefremova (Eulophidae) 

and Cryptus inquisitor Tschek, 1871 (Ichneumonidae) 

were reared from larvae of K. ectrapela collected from 

Urmia region. The parasite larvae reared inside the host 

larvae, but adults emerged from pupal cocoons and 

there were no pupal parasitoids.  

Both parasitoid species were recorded at every 

three years of the study and both emerged from 

overwintering pupae collected from the field. This 

suggested that both species overwinter as larvae in the 

host. Both species were also collected during the 

growing season from different generations of the host; 

suggesting that the two species are multivoltine. 

Recently T. kokujewiae described as a new 

species (Yegorenkova et al., 2012). It parasitized up to 

18.2% of K. Ectrapela larvae. This parasitoid is 

gregarious and the adults emerged from each host 

numbered 19-38 (fig. 7). 

The distribution of Cryptus inquisitor in Iran has 

been reported by Karimpour & Razmi (2010). It killed 

up to 27.2% of K. Ectrapela larvae in July 2013, on 

fourth generation of its host. This parasitoid completes 

more than 3 generations per year. In the spring (April), 

this parasitoid appears about 7-10 days prior to 

emergence of the first generation of K. ectrapela. 

 

Host range of larvae 

K. ectrapela only feed on Rumex species in the 

field. However, to demonstrate its specificity and 

safety as a biological control agent,K. Ectrapela was 

tested against a series of plants (table 4). Heavy larval 

feeding on leaves was observed on all Rumex species 

and occasionally occurred on Polygonum persicaria 

L. However, complete larval development occurred 
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only on four species of Rumex (table 4). Although 

feeding occurred on P. persicaria, survival was 

reduced in the first and second instar larvae and no 

larva survived to third instar (table 4). On all other 

plant species, larvae died within 3-4 days without 

feeding. These no-choice tests, suggested that K. 

Ectrapela would only attack and survive on Rumex 

species.  

 

 
 

Fig. 7. Fully developed larvae and pupae of T. Kokujewiae inside the cocoon of K. Ectrapela. 
 
Table 4. Plant species used in no-choice feeding tests with first instars of K. Ectrapela and its larval development from 
second instars and survival to the third larval stage and pupa. 
 

Plant species Family No. of Larvae 
% larvae surviving to stage 

II III P 

Rumexobtusifolius Polygonaceae 10 100 100 100 

Rumexacetosa Polygonaceae 10 100 100 100 

Rumexcrispus Polygonaceae 10 100 100 100 

Rumexacetosella Polygonaceae 10 100 100 100 

Polygonumpersicaria Polygonaceae 10 60 20 ---- 

Amaranthusretroflexus Amaranthaceae 10 ---- ---- ---- 

Helianthus annus Asteraceae 10 ---- ---- ---- 

Helianthus tuberosus Asteraceae 10 ---- ---- ---- 

Achilleamillefolium Asteraceae 10 ---- ---- ---- 

Anchusaitalica Boraginaceae 10 ---- ---- ---- 

Myosotissylvatica Boraginaceae 10 ---- ---- ---- 

Cardariadraba Crucifera 10 ---- ---- ---- 

Crambeorientalis Crucifera 10 ---- ---- ---- 

Conringiaorientalis Crucifera 10 ---- ---- ---- 

Medicagosativa Leguminosae 10 ---- ---- ---- 

Glycine max Leguminosae 10 ---- ---- ---- 

Plantago major Plantaginaceae 10 ---- ---- ---- 

Plantagolanceolata Plantaginaceae 10 ---- ---- ---- 

Epilobiumdodonaei Onagraceae 10 ---- ---- ---- 

Malvaneglecta Malvaceae 10 ---- ---- ---- 

Solanumtuberosum Solanaceae 10 ---- ---- ---- 

Lycopersicumesculentum Solanaceae 10 ---- ---- ---- 

Chenopodium album Chenopodiaceae 10 ---- ---- ---- 

Beta vulgaris  Chenopodiaceae 10 ---- ---- ---- 

Ricinuscommunis Euphorbiaceae 10 ---- ---- ---- 

Poteriumsanguisorba Rosaceae 10 ---- ---- ---- 

Potentillareptans Rosaceae 10 ---- ---- ---- 
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Feeding potential of K. ectrapelaon Rumexobtusifolius 

Feeding activity of three larval instars of K. 

Ectrapela was investigated on Rumex obtusifolius 

L.. Weight of consumed leaves differed between 

instars (table 5). During 3 days of the developmental 

time, one first instar larva consumed 0.041g of R. 

obtusifolius leaves. Consecutive two instars during 4 

and 5 days consumed significantly larger amounts of 

leaves; viz, 1.227g, and 3.058g, respectively. Total 

weight of consumed leaves by all three instars of a 

single larva, amounted 4.310g during 12 days of the 

developmental time. 

 
Discussion 

K. ectrapela is a taxonomically well-defined 

species, (Blank & Taeger, 1998). But apart from short 

description by Scott & Yeoh (1996) and Blank & 

Taeger (1998), no detailed information on the K. 

Ectrapela has been found in the literature.  

A wide range of insect herbivores attack docks 

and a reasonable amount of data is available 

regarding their biology and ecology (Salt & 

Whittaker, 1998). K. ectrapela merely feeds on the 

leaves of docks and often removes a large 

proportion of host plant leaves. Hence, its ecology 

and biology should also be studied just like the other 

herbivorous insects which attack the docks. Among 

the insect species found feeding on Rumex species 

in Urmia region, the dominant species is K. 

ectrapela. The larvae feed on the leaves of host 

plants and were observed to cause extensive damage 

in the field. Data concerning the biology, host 

specificity and feeding activity of K. Ectrapela were 

recorded for the first time. 

As expected from observations of the field host 

range of K. ectrapela, the host specificity tests 

confirmed that Rumex spp. were the only acceptable 

host plants for this insect. Determination of a suitable 

biocontrol agent�s host range is the most critical step in 

biological control of weeds. Since, host range of docks 

leaf defoliator saw fly is restricted to Rumex spp. it can 

be considered as a promising biocontrol agent in docks 

management.  

Three parts of the life cycle would seem to be 

important in any dock management programme; 1) 

reduction or elimination of (viable) seed production, 2) 

prevention of establishment of plants and/or 3) 

destruction of the taproot. Good candidates need to 

cause substantial damage to the weeds, sustained over 

the long growing season, and prevent the plants 

accumulating energy stores in the taproot (Davies & 

Turner, 2003).  

The K. Ectrapela is the most effective leaf 

feeding species on Rumex spp. in comparison with 

both G. Atrocyanea and G. viridula. As mentioned 

earlier, a single larva of G. Viridula consumes 

1.243 g over the developmental time (Piesik & 

Wenda-Piesik, 2005). While it was for K. 

ectrapela4.310g. In addition, K. Ectrapela 

produces more generations than the two species of 

Gastrophysa.  

As already noted, K. Ectrapela is the most 

important herbivore insect occurring on Rumex 

species in Urmia region and it can produce six 

generations per growing season. Finally, it can be 

concluded that K. Ectrapela has strong potential in 

dock species biocontrol and it could be an effective 

biological control agent of Rumex species, 

because:  

1- The insect produces several generations each year; 

so different larval stages can be present throughout the 

growing season on docks and causing continuous 

damages.  

2- The species has high fecundity. 

3- Host range of sawfly is limited to Rumex species and 

4- In comparison to other herbivorous insects, it 

consumes larger amounts of host plant leaves. 
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Table 5. Characterization of larval consumption in laboratory. 
 
Larval 
instars 

Days of 
experiment 

Average weight of consumed leaves (95% confidence interval 
of mean)* (g/larva/day) 

Total consumed weight of 
leaves (g/larva) 

L1 3 0.013 (0.0127-0.0143) a 0.041 ± 0.00 a 

L2 4 0.307 (0.303-0.311) b 1.227 ± 0.006 b 

L3 5 0.612 (0.605-0.620) c 3.058 ± 0.014 c 

L1-L3 12 --------- 4.310 ± 0.01 

*Average of 10 larvae in 5 replications. 
Mean potential feeding of each larval instars, followed by different letters in each column are significantly different based on Duncan�s multiple range test 
(p > 0.05, df = 2). 
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