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EXTENDED ABSTRACT

T he tephrid fruit flies  o f  the genus Bactrocera , w ith  m ore than 500 sp e c ie s  

currently described  as important pests o f  a num ber o f  fruit and v eg etab le  crops. T h ese  

fruit flies  are am ong the m ost econom ically  im portant pest sp ecies in th e  world (K um ar et 
al., 2011; Bandara and B illa , 2015; V argas et al.9 2 0 1 5 ). A m on g  the know n m elon-fru it 

flies, Bactrocera cucurbitae (C oquillett) is considered  as the major threat to cucurbits  

resulting sign ificant y ie ld  lo sses  and quality lo sses  inappropriate for local and exp ort  

market. T he m agnitude o f  lo sses  varies from  sp ecies to  sp ecies w hich m ay range from  3 0  

to 100% depending on the cucurbit sp ecies and season  (D h illon  et aL, 2 0 0 5 ) .  

R ecom m ended m ethods o f  pre-harvest control program m e for fruit and m elon f l ie s  

include; use o f  protein bait, m ale annihilation w ith  pherom ones, b io log ica l control, fru it 

bagging, early harvesting, and orchard sanitation. A pplication o f  Sterile In sec t  

T echnology (S IT ) as a  com ponent o f  IPM is n ew  to  Sri Lanka but, im plem entation  o f  

such tech n o logy  program m e is important because it is  considered  as an eco lo g ica lly  sa fe  

procedure. M ass rearing o f  insects for sterilization and release requires protocols for th e  

production o f  in sects that are behaviourally and p h ysio log ica lly  sim ilar to those o f  th e  

natural population.

T herefore, in th is study, five larval d iets (Thailand , M auritius, Standard and  

Liquid and N P Q S  ) w ere tested  to determ ine the e ffic ien t m edium  fo r  m ass rearing o f  

m elon fruit f ly  ( Bactrocera cucurbitae), as com pared to four natural foods; Pum pkin, 

Bitter gourd, Snake gourd and Cucum ber. Experim ents w ere conducted at the Insectory, 
Horticultural Crop R esearch and D evelopm ent Institute, Gannoruwa, Peradeniya from  

2015 to  20 1 6 . D uring the study period, the average air tem perature and R ela tiv e  

H um idity (R H ) in the insectory ranged betw een 2 7 -2 9  °C and 70-77% , respectively , and  

the photoperiod w as m aintained at Light: Dark - 9: 15 hours. Bactrocera cucurbitae e g g s  

for the experim ents w ere  obtained from egg-lay in g  d ev ices  kept in B. cucurbitae rearing  
cages in the insectory. B. cucurbitae eggs w ere inoculated on 25 0  g  o f  natural d iets an d



50 g/d ish  artificial diets at the rate o f  15 eggs/treatm ent. Mature larvae em erged from  

fruit w ere kept on sterilized sand (sterilized  at 120 °C for 2 hours) for pupation. Pupae 

w ere sieved  with a plastic m esh (1 8  m esh es) and w eighed . The experim ent w as replicated  

five  tim es. The incubation period and hatching percentage o f  eggs and larval duration in 

each diet w ere recorded. The procedure adopted under natural d iet and artificial d iets  

w ere fo llow ed  to determ ine the pupal w eigh t, pupal duration and adult em ergence and 

sex  ratio. The em erging adult f lie s  w ere fed  with protein hydrolysate and a m ixture o f  

sugar and water (1:1 v /v ) soaked in cotton. U sin g  the standard procedures (C hang et a l ., 

2 0 0 7 ) the fo llow in g  biological param eters o f  B. cucurbitae reared on diets w ere assessed; 

egg  hatchability and incubation period, larval and pupal durations, pupal w eight, 

percentage o f  pupal y ie ld  from  larvae, percentage adult y ie ld  from pupae. A ll the  

percentage valu es check for norm ality and w ere log-transform ed. The data o f  tested  

param eters w ere analyzed using A N O V A  Statistical A nalytical Softw are (S A S ) V ersion  

8 . 1.

Tablet: Ingredients of the larval diets (for 1 litre) its pH value and Cost per litre.

Ingredient
NPQS

Artificial Larval Diets 
M auritius Thailand Standard Liquid

Sugar(g) 50 82.8 120 162 121.8
Brewer’s Yeast (g) 35 40 36 80 204
Wheat Bran (g) 175 351.4 260 242 -
Wheat Germ Oil (ml) - - - - 2
C. HC1 (ml) i 8 2 - -

M.P.H. Benzoate (g) 0.75 - - - -

Sodium benzoate (g) 0.75 2 1 5 2
Tissue Paper (g) 25 - - - -

Water (ml) 650 650 580 505 1000
Citric Acid (g) - - - 6 23.1
Nipagen (g) - i 1 - 2
PH 4.5-4.9 5 5 4.8 3.5
Cost/ L (SLR) 1,621/ 2,595/ 1,854/ 3,319/ 8,436/

1
T he life h istory parameters o f  B. cucurbitae larvae reared on artificial! d iet and 

natural d iets did not show  sign ificant d ifferences except in larval and pupal durations. 

The tested  natural and artificial d iets excep t liquid diet found to  provide favourable  

conditions tor eg g  hatchability (range 61 .3 -90 .5% ). Incubation period w as ranged  

betw een 3 .6 -5 .4  days. The percentage pupal recovery in natural and artificial diets  

(except standard and liquid d iets) tested ranged from 71-97%  and w as not sign ificantly  

different to  each other. The larval period in artificial diets w as longer (7 .8a ) as com pared  
to  natural d iets (4 .8  b). H igh  m a le  to  fe m a le  ratio w a s  ob served  on  T hailan d  d ie t (2 .5 ; I )  

com pared to  other diets w hich recorded from  1.5 to 1 male: 1 fem ale. W e observed  that



eggs did not hatch w hen incubated in liquid diet and larvae did not survive in standard  

diet, therefore these tw o  diets considered as poor perform ers in B. cucurbitae rearing. T h e  

rest o f  the artificial diets performed sim ilarly in term s o f  hatchability, incubation period , 

pupal recovery and pupal w eight, pupal duration and adult em ergence. High perish a b ility  

nature o f  natural d iets can be used as initial stock  for culturing B. cucurbitae. T herefore, 

N PQ S diet, M auritious diet and Thailand d iet can be use for m ass rearing as larval d iets . 

But, Thailand diet is considered as the best in term s o f  the high m ale ratio. N PQ S d ie t  

and Thailand diets are selected  on the basis o f  the co st factor and high m ale ratio for th e  

use o f  m ass rearing o f  B. cucurbitae to introduce Sterile Insect T echnology (S IT )  

program in Sri Lanka.
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