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Role of diet on longevity of an eulophid parasitoid 

Nesolynx thymus Girault  

 
Aruna Ambadahalli Siddaiah and Manjunath Danagoudra 

 
Abstract 
Predators, parasitoids and pathogens play an important role in pest management. Many parasitoids have 

been recommended as a biocontrol agents of pests. Unlike the immature sages, adult parastioids are free 

living and usually feed on nectar and honey dew in nature. Upon emergence the parasitoid need to locate 

feed for survival and suitable host in order to propagate. Reports are available emphasizing the 

importance of adult diet on the reproductive performance of many parasitoids. Adult diet is known to 

affect parasitoid lifetime reproductive success as it enhances adult longevity. In the present investigation 

an attempt was made to study role of adult diets on the longevity Nesolynx thymus. The results revealed 

that the parasitoids fed on honey survived longer (25.57 days) followed by sucrose (19.76 days), glucose 

(19.58 days), sugarcane juice (19.73 days) and jiggery (17.83 days).   
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1. Introduction 
Parasitoids form the important components in the biological control of insect pests. They 

include egg, larval, larval-pupal, pre-pupal, and pupal parasitoids. They may be ecto- or endo-

parasitoids of solitary / gregarious nature. Unlike the larval stages, adults are free living, 

usually feeding on nectar or honeydew in nature. In general, irrespective of the sex, the 

parasitoid females lived longer than males. Likewise, longevity was superior for bigger 

parasitoids than smaller ones. The parasitoids, Dirhinus anthracia and Trichopria sp. [1] 

Anastatus semiflavidus [2], Aptesis basizonia [3], Encarsia formosa Gahan [4] and Exoristobia 

philippinensis and N. thymus [1] lived longer when fed 100% honey. Failure of egg 

development in Brachymeria lasus (Walker) [5] and reduction in fecundity in Trichogramma 

plateneri [6, 7] and Trichogramma pretiosum [8] in the absence of adult diet also have been 

reported, thus emphasizing the importance of adult diet on the reproductive performance of a 

parasitoid. Diet of adult female parasitoid has important effects on lifetime reproductive 

success [9, 16, 11] as it enhances adult longevity and fecundity [9, 12, 10, 11, 13, 14]. Obviously, a 

parasitoid that has been mass cultured for field release is required to be adequately fed in the 

laboratory for realizing its enhanced performance as a biological control agent. Nesolynx 

thymus Girault (Hymenoptera: Eulophidae) is an endo-pupal, gregarious parasitoid of the 

uzifly, Exorista bombycis, a major endo-larval parasitoid of mulberry silkworm Bombyx mori 

L. (Lepidoptera: Saturnidae). The estimated loss due to E. bombycis is to the tune of 40-45%. 

Owing to possession of desirable attributes of a biocontrol agent viz., short life cycle, 

amenability to mass production under laboratory conditions, high parasitisation potential, 

efficient host searching ability, good adoptability to survive under field conditions, ability to 

synchronize its life cycle with that of host, N. thymus has been recommended as a biocontrol 

agent of E. bombycis apart from including in IPM programme. The present study evaluated the 

effect of honey, sucrose, glucose, sugarcane juice and jiggery as dies on adult longevity of N. 

thymus. 

 

2. Materials and Methods 

The parasitoid was cultured on E. bombycis pupae in the laboratory of Department of 

Sericulture, University of Mysore, Mysore. The following diets were used singly as well as in 

combination to record their impact on female longevity of N. thymus: 

Diets: Honey, Sucrose, Glucose, Jaggery, and Sugarcane juice. 

Diet concentrations: 10, 30, and 50% 

Diet combinations: All combinations each with two diets at 50%. 
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For each of the treatments 10 parasitoid females were 

confined to a glass test tube (12.5 cm length and 1.5 cm dia) 

and were fed the diets daily. The test tubes were plugged with 

cotton. The diet was smeared on a small piece of paraffin 

paper and inserted in the test tubes. Data on mortality of the 

parasitoid adults were recorded at 24 h interval. The data was 

subjected to one way ANOVA followed by DMRT using 

Statistical Package for Social Sciences (SSPC) version 20.  

 

3. Results 

3.1 Effect of combinations of diets on the longevity of N. 

thymus females 

The results pertaining to the effect of diets (honey, sucrose, 

glucose, jaggery, and sugarcane juice) at 10, 30, and 50% 

concentrations on the longevity of N. thymus females are 

furnished in Table 1. Among the diets at 10% concentration, 

honey provided maximum longevity (25.57±0.48 days) 

followed by sucrose (19.76±0.61days), sugarcane juice 

(19.73±0.50 days), glucose (19.58±0.70 days), and jaggery 

solution (17.83±0.40 days). Comparison of mean values 

revealed that the parasitoid female longevity with honey was 

significantly higher (P≤ 0.01). The longevity values observed 

for the parasitoid fed sucrose, glucose, and sugarcane juice 

while being at par were significantly higher than longevity 

obtained with jaggery solution. 

As far as the longevity of N. thymus females fed diets at 30% 

were concerned, honey conferred the highest longevity 

(27.14±0.32 days) followed by glucose (21.71±0.41 days), 

sucrose (21.24±0.52 days), sugarcane juice (21.04±0.43 days) 

and jaggery solution (19.62±0.42 days). Statistical analysis of 

the results showed significantly higher (P≤ 0.01) longevity on 

honey as compared to the rest of the diets. Similarly, the 

values for the parasitoid survival duration were comparable 

and significantly superior on rest of the diets, except jaggery 

solution (19.62±0.41 days).  

N. thymus female longevity with reference to diets at 50% 

concentration was significantly higher (P≤ 0.01) on honey 

(27.14±0.32 days) and sucrose (27.80±0.74 days). The values 

for glucose (23.83±0.78 days) and sugarcane juice 

(23.08±0.40 days) while being identical were significantly 

higher than the longevity on jaggery solution (21.73±0.87 days). 

The data for longevity of the parasitoid females when 

compared among different concentrations of each diet, the 

following results were obtained: The longevity was 

significantly prolonged (P≤ 0.01) when the parasitoid females 

were fed 30 and 50% honey when compared to 10%. When 

the parasitoid females were fed sucrose, the adult life span 

was significantly longer (P≤ 0.01) on 50% as against 30 and 

10%. Similarly, the adult survival duration was significantly 

higher (P≤ 0.01) when fed 50% sugarcane juice in 

comparison to 30 and 10%. Further, N. thymus female 

longevity was significantly superior (P≤ 0.01) on 50% 

glucose and on 50% jaggery followed by 30 and 10% of the 

diets. In addition, correlation analysis of the data for the 

parameter established significant positive relationship with 

concentration of honey (0.466), sucrose (0.825), glucose 

(0.661), jaggery (0.658), and sugarcane juice (0.701).  

The above results further indicated that irrespective of diet 

concentrations, the longevity of the parasitoid females on 

honey was consistently higher than on other diets and that 

observed on jaggery solution was consistently inferior to other 

diets. 

 

3.2 Effect of combinations of diets on the longevity of N. 

thymus females 

Results pertaining to the impact of combinations (50%) of 

honey, sucrose, glucose, jaggery, and sugarcane juice on the 

longevity of N. thymus females are presented in Fig. 1. 

Altogether, 10 diet combinations were evaluated and the 

parasitoid longevity values among the treatments varied 

between 22.64±1.23 days (honey + sucrose) and 15.64±1.07 

days (jaggery + sugarcane juice). The parasitoid longevity on 

all the diet combinations with honey, except jiggery 

(18.07±0.36 days), was comparable and significantly higher 

(P≤ 0.01) than that on most of the remaining diet 

combinations. This apart, the diet combinations with jaggery 

such as jaggery + glucose (16.17±1.24 days), jaggery + 

sucrose (16.01±0.92 days), and jaggery + sugarcane juice 

(15.64±1.07 days) caused considerable reduction in the 

longevity of N. thymus.  
 

Table 1: Impact of different concentrations of diets on the longevity of Nesolynx thymus females 
 

Diet 
Female longevity (days) 

F value r 
10% 30% 50% 

Honey 25.57±0.48aB 27.14±0.32aA 27.14±0.32aA 5.490 ** 0.466 ** 

Sucrose 19.76±0.61bB 21.24±0.52bB 27.80±0.74aA 45.304** 0.825** 

Glucose 19.58±0.70bC 21.71±0.41bB 23.83±0.78bA 10.461** 0.661** 

Jaggery 17.83±0.40cC 19.62±0.41cB 21.73±0.87cA 10.354** 0.658** 

Sugarcane juice 19.73±0.50bB 21.04±0.46bB 23.08±0.40bcA 13.481** 0.701** 

F value 28.382 ** 44.246 ** 15.680 **   

Values given in the Table are the means of 10 replications (mean ± SE) 

* - Significant at 5%; 

Figures followed by the same small superscript in columns and capital letters in rows are statistically not significant 
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Fig 1: Effect of combinations of diets on the longevity of Nesolynx thymus females  
 

Data are the means of 10 replications 

The mean values at most treatments were statistically comparable. 

Where they differed, the level of sign ificance was 1%. 

 

3. Discussion 

Literature is replete with respect to studies on impact of adult 

diet on parasitoid longevity and reproduction. Different 

concentrations and combinations of diets like, glucose, 

fructose, honeydew, floral nectar, honey, sucrose, erlose, 

yeast, jaggery, etc. have been used as parasitoid adult diets. 

Syme (1995) reported that the sugar solutions increased the 

longevity of Hyssopus thymus. Provision of supplemental 

foods viz., honey water solutions, floral nectar, and sucrose 

(sugar) water solutions has been reported to increase the 

longevity and fecundity of Bathyplectes curculionis 

(Thompson) [16]. Wäckers (2001) observed that sucrose 

provided greater benefit in Cotesia glomerata than glucose, 

fructose, and erlos. The adults of B. curculionis lived longer 

on glucose than on other diets, except fructose [16]. The 

parasitoid adult longevity reported to be longer for both the 

sexes when 100% honey was provided as food in D. 

anthracia [1], Anastaus semiflavidus [2], Aptesis basizonia [3], 

Encarsis formosa [4] and E. philippinensis, and females of N. 

thymus [18]. Veeranna and Jyothi (1991) observed increased 

longevity of Trichopria sp. on 10% honey compared to 100% 

honey. Similarly, Morales-Ramos et al. (1996) reported 

higher longevity of Catalaccus grandis (Burks) females when 

fed 30% sugar solution than 50 and 70% solutions. The 

longevity of Trichogramma minutum [20] and E. philippinensis 
[21] reported to be higher when these parasitoids were fed 25% 

sucrose. Likewise, longevity of females of Trichopria sp. was 

longer on 25% honey [21]. 

In the present investigation, different concentrations and 

combinations of the diets viz., honey, glucose, sucrose, 

jaggery, and sugarcane juice were used to record their impact 

on longevity of N. thymus. Irrespective of diet concentrations 

(10, 30, and 50%), the parasitoid longevity was highest for 

honey followed by sucrose, glucose, sugarcane juice, and 

jaggery. Based on the adult survival duration of N. thymus 

with respect to different combinations of the above diets at 

50%, it was found that all the combinations containing honey 

as one of the diets promoted the longevity, while jaggery with 

other diets, except honey, caused reduced longevity. Thus, it 

is obvious that honey alone as well as in combination with 

other diets greatly supports the survival of N. thymus. These 

observations are in conformity with those of Veeranna and 

Jyothi (1991), Finlayson and Thelma (1957), Veeranna and 

Nirmala (1989, 1992) and Van Lenteren et al. (1987) who too 

observed higher longevity of parasitoids when honey was 

provided as diet.  

 

4. Conclusion 

We conclude that honey alone at different concentrations or in 

combination with other diets is more effective in parasitoid 

survival, that allow for better levels of parasitoid progeny 

production and host searching at field, which is also to 

improve mass multiplication of the parasitoid for purpose of 

biological control of mulberry uzi fly, E. bombycis. 
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