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Abstract 

The present investigation entitled “Effect of cold storage of Corcyra cephalonica eggs on its preference 

by egg parasitoid Trichogrammatoidea bactrae” was carried out to evaluate the acceptance of T. 

bactrae to cold storage periods of the host, Corcyra cephalonica eggs. The UV sterilized eggs stored at 

4 °C for 0, 5, 10, 15, and 20 days, before exposing to the parasitoid T. bactrae. Per cent parasitization 

and per cent adult emergence were investigated. Eggs stored for 0 days storage interval means fresh 

eggs without cold storage showed 98.5% parasitization and 96.5% adult emergence. Storage period of 5 

days showed highest per cent parasitization and per cent adult emergence of 96.5% and 93.8% 

respectively. Increasing storage period to 10, 15, and 20 days reduced the per cent parasitization to 

79%, 67.5%, and 62.5% and per cent adult emergence to 90.4%, 86% and 76.2% respectively. This 

finding suggests that the storage period of C. cephalonica eggs, at 4 °C upto 5 days is favourable for 
mass rearing of T. bactrae. 

 
Keywords: Trichogrammatoidea bactrae, Corcyra cephalonica, Cold storage, Parasitization, Adult 

emergence 

 

1. Introduction 

Biological control of insect pests has been recognized as a strong component of IPM 

considering the sustainability and environment friendliness. Among the biocontrol 

approaches, augmentative release has been suggested considering the safety and efficacy. 

Among the different egg parasitoids used as biological control agents, Trichogramma wasps 

are common natural enemies found around the world (Smith 1996) [21]. Trichogramma 

species are polyphagous egg endoparasitoid wasps that have been extensively utilized 

worldwide for the biological control of lepidopteran pests (Messenger and Huffaker 1976; 

Hassan 1993; Li 1994; Wang et al. 1998, 2014; Smith 1996; Consoli et al. 2010) [6, 5, 13, 24, 21, 

1]. For effective mass rearing and field application of Trichogramma, obtaining an adequate 

supply of host eggs is essential. Additionally, the quality of these host eggs plays a vital role, 

as it significantly influences various physiological and behavioural traits of the parasitoids 

(Peverieri et al. 2015; Farahani et al. 2016) [17, 13]. 

One of the challenges in producing and supplying Trichogramma species is the limited shelf 

life of C. cephalonica eggs. To maintain a steady supply of hosts for rearing, it’s essential to 
develop reliable storage methods for both fresh and UV-irradiated eggs. While fresh egg 

storage supports continuous host culture, effective preservation of UV-sterilized eggs is 

crucial for mass rearing of Trichogramma. Improving these storage techniques would help 

ensure a timely and sufficient availability of parasitoids, especially during pest outbreaks and 

peak demand periods. To effectively use Trichogramma species against lepidopteran pests, it 

is crucial to have a sufficient number of parasitoids ready at the right time for field release. 

Developing a reliable storage method for Trichogramma could play a key role in ensuring 

their timely availability and improving the success of biological control efforts. 

Storing host eggs at low temperatures for extended periods is a key technique in the mass 

production of biological control agents. Mass rearing of bioagents is a prerequisite of 

biocontrol programme; this needs a regular and sufficient production of easily culturable 

factitious insect hosts for mass culturing of any bioagent (Wadaskar et al. 2015) [23].  
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However, such storage can negatively impact egg quality. 

Numerous studies have reported thaprolonged refrigeration 

of host eggs leads to reduced fitness, affecting critical 

factors such as host recognition, acceptance, parasitism 

rates, and the emergence rate of the parasitoids from the 

eggs (Flanders 1938; Leopold 1998; Koštál et al. 2004, 

2006; Krechemer and Foerster 2016) [4, 12, 9, 10]. As a 

factitious host, rice moth C. cephalonica eggs are usually 

UV-sterilized and stored at a low temperature to meet the 

large-scale production of T. bactrae.  

The aim of this work was to select a suitable cold storage 

period of C. cephalonica host eggs that positively influence 

the performance of the T. bactrae for mass production. 

 

2. Materials and Methods  

The present study on the effect of cold storage of Corcyra 

cephalonica eggs on its preference by egg parasitoid T. 

bactrae was carried out at the Biological Control 

Laboratory, Department of Entomology, Post Graduate 

Institute, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, 

Akola, during the academic year 2024-2025. The 

experiments were carried out for host egg C. cephalonica 

with completely randomized experimental design with 

temperature 4 °C for different storage period 0, 5, 10, 15, 
and 20 days with 4 replications for storage periods. 

 

2.1. Rearing of Corcyra cephalonica 
The initial culture of Corcyra cephalonica eggs was 

obtained from NBAIR, Bangalore, and was subsequently 

mass-reared in a dedicated room to maintain the culture at 

the Biological Control Laboratory, Department of 

Entomology, Post Graduate Institute, Dr. Panjabrao 

Deshmukh Krishi Vidyapeeth, Akola.  

 

2.2. Culturing of T. bactrae 
The initial culture of T. bactrae was obtained from NBAIR, 

Bangalore, and was subsequently mass-reared at the 

Biological Control Laboratory, Department of Entomology, 

Post Graduate Institute, Dr. Panjabrao Deshmukh Krishi 

Vidyapeeth, Akola. 50 fresh UV sterilized C. cephalonica 

eggs (<12 hrs old) were stored in a refrigerator at 4±1 ° C 

for each storage interval of 0, 5,10,15 and 20 days. After 

each interval, the 50 eggs were provided to T. bactrae 

females for parasitization. Fresh sterilized eggs (0 days) 

without refrigeration were used as control. 

 

2.2.1. Per cent parasitization 
 In laboratory condition out of 50 eggs exposed to, 

parasitized eggs were recorded by counting the blackened 

eggs (Singh et al. 1998) [20]. The data recorded was 

converted into percentage and per cent egg parasitization 

calculated. 

 

  
 

2.2.2. Per cent adult emergence 
Out of total parasitized host eggs, the number of parasitoids 

emerged were counted on the basis of emergence hole and 

percent adult emergence was determined by using following 

formula (Muhammad et al. 2013) [14]. 

 

  

2.3.  Statistical analysis  
The observational data on per cent parasitization and per 

cent adult emergence were analyzed statistically by using 

Completely Randomized Design (CRD) on OPSTAT 

software.  

 

3. Results and Discussion  

3.1. Effect of cold storage of Corcyra eggs at 4oC on per 

cent parasitization by T. bactrae 

Cold storage of C. cephalonica eggs at 4 °C showed 
significant difference on per cent parasitization by T. 

bactrae as storage period increased (Table 1). Fresh eggs (0 

days) had the highest parasitization of 98.5%, which was at 

par with 5 days storage in refrigerator at 4 °C with 96.5% 
parasitization revealing that 5 days stored eggs of Corcyra 

can be used for parasitization by T. bactrae. Even, fresh 

Corcyra eggs stored for 10 days also showed significant 

parasitization of 79.0% after 10 days. However, the 

parasitization decreased with increased storage period being 

67.5% at 15 days and 62.5% at 20 days. The decrease in 

parasitization beyond 5 days suggests deterioration in egg 

quality with prolonged refrigeration. Cold storage can alter 

the shape of host eggs, which may interfere with their 

selection by parasitoids (Conti et al. 1996) [2]. Additionally, 

internal changes within the stored host eggs can contribute 

to their reduced suitability for parasitism (Rivers et al. 2000) 
[16]. 

These results corroborate previous findings by Singh et al. 

(1997) [19] and Kumar et al. (2005) [11], who reported 

reduced parasitization and emergence rates of 

Trichogramma spp. with increased storage duration of host 

eggs at low temperatures. Siam et al. (2019) [18] 

demonstrated that cold storage of Sitotroga cerealella eggs 

up to 5 days was optimal for maintaining the quality of 

Trichogramma parasitoids. 

 

3.2. Effect of cold storage of Corcyra eggs at 4 oC on per 

cent adult emergence of T. bactrae 
The data presented in Table 1 revealed significant 

differences among the treatments as regards per cent adult 

emergence of Trichogramma bactrae from C. cephalonica 

eggs stored at 4 °C. Significantly maximum emergence of 

96.5% was recorded in fresh (0-day) eggs, which was 

statistically comparable to 5-days and 10-days stored 

Corcyra eggs with 93.8% and 90.4% adult emergence 

respectively. 10-days stored Corcyra eggs with 90.4% adult 

emergence was at par with 15 days stored eggs with 86% 

adult emergence. Significantly lower emergence of 76.2% 

was recorded at 20 days which was at par with 15 days 

stored eggs treatment. Longer cold storage may induce 

deterioration of the host egg yolk, resulting in poor 

nutritional quality for Trichogramma embryos (Pratissoli et 

al. 2004; Filho et al. 2014) [15, 22]. These changes lead to 

reduced adult emergence of parasitoids after longer storage 

periods of host eggs. 

Khayat et al. (2019) [7] investigated the effects of cold 

storage on Sitotroga cerealella eggs and found that adult 

emergence of Trichogramma evanescens remained high 

(94.85%) after 5 days of storage at 5 °C. However, 
emergence rates declined significantly with longer storage 

durations, dropping to 84.91% at 10 days and further to 

61.17% at 20 days. Siam et al. (2019) [18] recommended that 

S. cerealella eggs be stored at 5 °C for no more than 10 days 
to maintain the quality of Trichogramma parasitoids. Their 
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study revealed that storage beyond this period adversely affected the emergence and fitness of the parasitoids.  

 
Table 1: Effect of cold storage of Corcyra eggs at 4 oC on per cent parasitization and per cent adult emergence of T. bactrae. 

 

Storage period Per cent parasitization Per cent adult emergence 

0 days 98.5 (83.90) 96.5 (79.25) 

5 days 96.5 (79.31) 93.8 (75.81) 

10 days 79.0 (62.80) 90.4 (72.60) 

15 days 67.5 (55.36) 86 (68.47) 

20 days 62.5 (52.33) 76.2 (60.97) 

SE(m)+ 2.17 2.31 

CD at 5% 6.62 7.03 

(Figures in parenthesis are arc sin transformed values) 
 

 
A) 

 

 
B) 

 

Fig 1: Effect of cold storage of Corcyra eggs at 4oC on A) per cent parasitization and B) per cent adult emergence of T. bactrae. 

 

4. Conclusion 

The results revealed that the cold storage of the C. 

cephalonica eggs at 4 °C for 5 days was the suitable 
duration for sustainable production of high-quality 

parasitoids of T. bactrae, and it is recommended that C. 

cephalonica eggs can be stored at 4°C upto 10 days. 
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