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ABSTRACT 
 

Effects of different verities of potato tubers as a food Cara, Spunta and Rosetta on food ability, 

developing, fecundity and life table parameters of Phthorimaea operculella were studied under laboratory 

conditions. Egg incubation period was longest in time when Ph. operculella reared as larvae on Rosetta 

variety and spent 5.5 day. The natural mortality data for larvae reared on Cara variety were 23.14, 19.67 and 

2.4%, respectively. Pupal duration which reared on the potato varieties Cara, Spunta and Rosetta were 9.22, 

10.68 and 12.23 days, respectively. Duration of the generation was 40.90 and 35.9 days, on Cara and Spunta 

varieties, respectively. The obtained results indicate that potato variety Cara demonstrated the highest net 

reproductive rate (37.7 eggs/female) followed by Spunta variety (22.7 eggs/female) and Rosetta variety (16 

eggs/female) 

Keywords:  Potato varieties, Phthorimaea operculella, biology, fecundity and life table parameters. 

INTRODUCTION 
 

Cultivated potato, Solanum tuberosum L. 

(Solanales-Solanaceae), is one of the most important 

vegetable crops for human nutrition worldwide (Flanders 

et al., 1999; Abdallah et al., 2012). In terms of global 

production, potato ranks fourth after corn, rice and wheat 

as a food crop. The potato plays a strong role in developing 

countries with its ability to provide nutritious food for the 

poor and hungry people. The demand for potato is growing 

as both fresh and processed food (Flanders et al., 1999; 

Omar et al., 2011 and Abdallah et al., 2012. Dillard et al. 

(1993) surveyed the major diseases, insect and other 

invertebrate pests of potatoes and evaluated the chemicals 

used to control them. Green peach aphid (Myzus persicae), 

potato aphid (Macrosiphum euphorbiae), potato moth 

(Phthorimaea opercuella), and jassids and leafhoppers 

(Jassidae, Cicadellidae) were found to be the pests of 

greatest concern to the growers. Developmental stages, 

fecundity, and life table parameters of Ph. operculella were 

differed when varies kind of potato variety were used (El- 

Saadany et al., 1998 and Debnath et al., 2000). The potato 

tuber moth (PTM), Phthorimaea operculella (Zeller) 

(Lepidoptera: Gelechiidae), is one of the most damaging 

insect pests of potatoes in both field crops and also to the 

yielded tubers during storage (Min et al., 2017). The moth 

larvae develop in the foliage and tubers of potatoes and 

cause direct losses of the product (Hashemi, 2015). Often, 

more than 10% of the harvested tubers are infested and 

unmarketable (Sileshi and Teriessa, 2001). Larvae cause 

defoliation by mining mesophyll layers in the leaves or by 

tunneling through tubers. Damage occurs principally in 

storerooms, where previously-infested tubers engender 

continuous generations of Ph. operculella and damage un 

infested potatoes in storage. In the field, larvae feed on 

both the potato foliage and the tuber, reducing the quality 

of production and increasing the risk of pathogen infection 

(Sporleder et al., 2008; Rondon, 2010; Rivera 2011; Al 

saoud et al., 2017). In applied entomology, life tables are 

most commonly used and the estimated parameters are 

crucial for studying population dynamics and for 

establishing management tactics for pest control. Life 

tables synthesize data on reproduction and mortality of a 

population thus may be used to evaluate the food suitability 

for insects (Peterson et al., 2009; Golizadeh and Razmjou, 

2010; Abdallah et al., 2012; Ibrahim et al., 2013). The 

present work aims to study the effect of different verities of 

potato tubers as a food Cara, Spunta and Rosetta at 25 ± 2° 

C and 65% R.H. on food ability, developing, fecundity and 

life table parameters of ph. opercullella.  
 

MATERIALS AND METHODS 
 

Rearing Technique: 

Infested tubers of three potato varieties were 

collected from potato fields at harvesting time and kept in 

the laboratory as a stock culture. The infested tubers of 

every variety were placed in large woody cage and 

provided with fresh and uninfected tubers. The cage 

dimensions were 40 x 40 x 40 cm. 

The cages were furnished with paper and sand. The 

newly emerged moth were collected, sexed then divided 

into groups (♀: ♂) of 10 cups in oviposition glass jar in the 

same day of adult emergence to each variety of potato. 

These glass jars were coated insidely with white cylindrical 

paper as an oviposition site. These jars were investigated 
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daily to replace the cylindrical papers with another to count 

and record the number of eggs. 

Evaluating the effect of potato varieties host: 

Laboratory experiments were conducted under 

control conditions (25°±2 C & 65±2 % RH) in an 

incubator. The newly deposited eggs were collected daily 

and divided into ten groups in plastic cups, (20 eggs/ 

replicate) for each variety of potato and kept under the 

above mentioned controlled conditions. 

The eggs were investigated daily until hatching. 

Percent of the hatched egg hatching and incubation periods 

of eggs were recorded. Newly hatched larvae were picked 

up from cups by using fine brush then transferred to four 

plastic jars, which were furnished with paper and freshly 

slices of the potato variety for feeding larvae. Then the 

plastic jars were covered with pieces of cloth and kept 

under laboratory conditions. Potatoes slices were replaced 

daily by fresh ones until pupation time.  

Newly formed pupae were collected on the same 

day of pupation and placed in glass test tubes. Daily 

examination was carried out until adult emergence. The 

following biological parameters were investigated: larval 

duration, number of mutant virgins, percent of pupation, 

pupal duration, number of moths emergence from pupae 

and percent of adult emergence. The newly emerged moths 

were collected, sexed and confined in groups of couples (♀ 

and ♂) at 1st day of emergence in glass jars, supplied with 

cylindrical white paper as an oviposition site. Eggs were 

collected daily, counted and placed in plastic cups under 

controlled conditions until hatching. The adults of both 

sexes were left for mating and to deposit their eggs until 

death. Data of adult stage included adult longevity; pre-

oviposition period, oviposition period, post-oviposition 

period of female, female fecundity [total number of eggs / 

female] and time of egg incubation, number of egg 

hatching, egg fertility (hatchability percentage of eggs) 

were recorded. 

Life table studies: 

The newly deposited eggs were collected daily. 300 

newly deposited eggs were divided into three equal 

replicates set in each of 100 larvae/ replicate was tested 

from the three potato varieties. Tested potato tubers of the 

three varieties with the same weight and size were offered 

to the larvae for feeding during the whole larval stage 

duration. 

Newly formed pupae were transferred to a glass test 

tube covered with cotton till moth emerged. The newly 

emerged adults were sexed and transferred on the same day 

of emergence to an ovipositor glass chimney cage (♂+♀) 

in each cage which was covered with muslin and provided 

with piece of cotton soaked in 10% honey solution for 

feeding of moths. 

Life table parameters: 

Life tables parameters were estimated according to 

Anderwartha and Birch (1984). From this method, it could 

be possible to calculate generation time (Gt), fecundity 

(Mx), survival rate (Lx), net reproductive rate (R0), 

intrinsic rate of increase (Rm), finite rate of increase (λ), 

and population doubling time (Dt). This method based on 

the date obtained from the effect of different tested potato 

varieties. 

The mortality data figures were estimated through 

the following: 
Apparent mortality (AM %) = (dx1/lx1) x 100, (dx2 /lx2) x 100 

… etc 

Real mortality (RM %) = (dx1/lx1) x 100, (dx2 /lx2) x 100 … etc 

Log population: the natural logarithm of the population. 

k- Value = Log Nt – Log Nt+1 
 

RESULTS AND DISCUSSION 
 

The study was conducted under laboratory 

conditions to evaluate the different biological 

developmental stages, life table parameters, some 

biological features and biological parameter of adult 

females of potato tuber moth, Phthorimaea operculella 

(Zeller) (Lepidoptera: Gelechiidae) fed on three potato 

varieties namely (Cara, Spunta , and Rosetta). 

1- Biological Features: 

Table (1) showed that there were significant 

different between the average of the incubation period of 

egg obtained from adults reared on potato variety, Rosetta 

and those reared on the potato varieties Cara and Spunta. 

The averages were 5.50, 4.02 and 4.72 for Rosetta, Cara 

and Spunta respectively, whereas no significant difference 

were observed in the incubation period of egg between the 

two varieties Cara and Spunta.  
 

Table 1. Mean of developmental time of immature stages of potato tuber moth (phthorimaea opercullela) on potato, 

Cara, Spunta. Rosetta varities under laboratory conditions. 
Potato variety, Mean ±SE 

parameter  Cara Spunta Rosetta General mean LSD5% 

Incubation period  4.02 b ±0.17 4.72 b ±0.37 5.50 a ±0.29 4.8 ± 0.3 0.96 

Number of eggs hatching  17.00 b  ±0.33 17.00 b  ±0.3 17.20 a± 0.32 17.1± 0.3 0.08 

Hatch percentage  85.00 b  ±1.67 85.00 b ±1.49 86.00a ±1.63 85.3±1.6 0.34 
duration of the 
larval stage 

 14.04b ±0.32 14.02b ±0.47 18.07a ±0.56 15.4±0.45 1.49 

Number of mutant virgins  7.70b ±0.37 7.50c ±0.34 8.00a ±0.26 7.7±0.3 0.15 

Pupating percentage %  77.00b ±3.67 75.00b 3.42 80.00a ±2.58 77.3±3.3 2.8 

Duration of pupae  9.22c ±0.31 10.68b ±0.43 12.23a ±0.44 10.7±0.4 1.21 

Number of emerged moths  8.10a ±0.31 7.80b ±0.34 8.00ab ±0.26 7.9±0.3 0.21 

Adult number emergence 
♂ 4.2±0.32 4.3±0.3 4.2±0.29 4.2±0.3 1.04 (ns) 

♀ 3.80 a±0.25 3.50 b±0.27 3.80 a±0.42 3.7±0.3 0.17 

Sex ratio (♂/♀)  1.11 b± 0.03 1.23 a± 0.06 1.11b±0.04 1.2±0.04 0.09 
Adult emergence (%)  81.00 a ±3.14 78.00c ±2.27 80.00b±2.58 79.6±2.7 0.89 
 

The obtained data in Table (1) revealed that the 

highest value hatchability percentage was 85% which 

obtained when larvae fed on Kara and Spunta varieties 

followed by Rosetta variety with a value of 86%.  
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The careful examination of the data reveals that 

host plant had a strong effect on the larval and pupal 

longevity in addition to the potential fecundity of adult 

females. Table (1) showed that feeding on both Cara and 

Spunta significantly reduced larval duration with averages 

of (14.04 and 14.02) comparing with feeding on Rosetta 

variety which recorded an average of (18.07). Table (1) 

showed that there were significant different in pupal 

duration which reared on the potato varieties Cara, Spunta 

and Rosetta with averages of 9.22, 10.68 and 12.23, 

respectively. 

There were significant different in the averages of 

emergence percentage of adults which reared as larvae on 

the potato varieties Cara, Spunta and Rosetta with an 

averages of 81, 78 and 80%, respectively. There are no 

significant difference in the number of males (♂) between 

three varieties of potato Cara, Spunta and Rosetta, while 

there are significant different in the number of females (♀) 

obtained from larvae reared on potato variety, Spunta and 

those reared on the potato varieties Cara and Rosetta with 

averages of 3.50, 3.80 and 3.80, respectively.  

Sex ratio 

Data in Table (2) showed that female fecundity of 

female was affected by the different potato varieties, thus, 

female fecundity decreased from 113.30 eggs on Cara 

variety to 94.40 eggs on Spunta variety, and to 82.95 eggs 

on Rosetta varieties, respectively. The obtained results 

showed that feeding on Cara variety prolonged the 

longevity period of mated female (22.30 days) as shown in 

Table (2) comparing with Spunta and Rosetta varieties 

with an averages of 18.10 and 18.40 days respectively. 

 

Table 2. Mean of developmental time of mature stage of potato tuber moth (Ph. opercullela) on potato var. Cara, 

Spunta, Rosetta under laboratory conditions 

Potato variety 

♀ + ♂ per each replicate One pupae per each replicate 

Pre-oviposition 
period 

oviposition 
period 

Post-oviposition 
period 

Number of eggs 
per female 

Life span of adult 
female 

Life span of adult 
male 

 
Mean±SE Mean±SE Mean±SE Mean±SE Mean±SE Mean±SE 

Cara 1.65 a±0.15 9.8 b±0.21 7.00 a±0.39 113.30 a±5.07 22.30 a±0.44 12.05 b±0.25 
Spunta 1.55 b±0.14 10.35 a±0.42 6.10 c±0.34 94.40 b±3.89 18.10 b±0.74 14.25 a±0.26 
Rosetta 1.45 c±0.12 9.75 b±0.51 6.55 b±0.31 82.95 c±1.49 18.40 b±0.35 12.40 b±0.28 
General mean 1.6±0.14 9.96±0.38 6.6±1.04 96.9±3.5 19.6±0.51 12.9±0.26 
LSD 5% 0.06 0.19 0.26 10.83 1.43 0.75 

 

2 - Life table parameters: 

Data presented in Table (3) show the changes in the 

estimated life table parameters of potato tuber moth when 

larvae were fed on potato tubers, Cara, Spunta and Rosetta 

varieties.  

The obtained results indicate that the potato variety 

Cara demonstrated the highest net reproductive rate (R0) 

(37.7 eggs/female) followed by Spunta variety (22.7 

eggs/female) and Rosetta variety (16 eggs/female) 

(Table3). 

Data in Table (3) show also that the average 

generation duration (Gt) was obviously the longest (40.9 

days) for the larvae of PTM fed on Spunta variety. The 

shortest generation duration (35.9 days) was obtained when 

larvae were fed on Cara variety. Meanwhile, generation 

duration was (37.8 days) when larvae were fed on Rosetta 

variety.  

Data in Table (3) show the changes in the intrinsic 

rate of increase (rm) for PTM reared as larvae on three 

varieties of potato. It can be noticed from obtained results 

that population intrinsic rates decreased from 0.46, to 0.18 

individuals/female/day when larvae were fed on Cara, and 

Rosetta varieties, while a moderate value of intrinsic rate of 

increase (0.24 individuals/ female/day) was obtained when 

the larvae were reared on Spunta variety. The 

aforementioned results confirmed that Cara variety 

demonstrated the highest degree of variety suitability and 

was verified by R0, Gt and rm values. 

Among the population doubling time (Dt), it is 

observed that the population of potato tuber moth had to 

double once every 1.90, 3.62 and 4.83 days when feeding 

the larvae of PTM on Cara, Spunta and Rosetta varieties, 

respectively. It appears from the data in Table (3) that Cara 

variety is the most preferred variety for PTM when 

population– doubling time was considered. 

Feeding larvae of PTM on Spunta and Cara 

demonstrated the longest life span duration thus 

completing one generation duration in 60 and 55 days for 

the two varieties, respectively. Female fecundity (Mx) 

recorded 7.8, 6.2 and 5.6 for Cara, Rosetta and Spunta, 

respectively Table (3).  The net reproductive rate (R0) 

values were 37.7, 22, 7 and 16.0 for Cara, Spunta and 

Rosetta, respectively. The mean duration of the generation 

(Gt) was 40.90 and 35.9 days, on Cara and Spunta 

varieties, respectively. 

 

Table 3. Life table parameters of Ph  operculella larvae reared on potato tuber Cara, Spunta and Rosetta varieties 

under laboratory conditions. 

Varieties 
X 

(days) 

Mx 

Fecundity 

Net reproductive 

rate (R0) 

Generation 

duration Gt 

Intrinsic rate of 

increase Rm 

Finite rate of 

increase λ 

Population 

doubling time (Dt) 

Cara 55 7.8 37.7 35.9 0.46 1.58 1.9 
Spunta 60 5.6 22.7 40.9 0.24 1.27 3.62 
Rosetta 53 6.2 16.0 37.8 0.18 1.21 4.83 
 

When the finite rate of increase (λ) (Table3) values 

were calculated it yielded 1.58, 1.27 and 1.21 

individuals/female/day when larvae were fed on Cara, 

Spunta and Rosetta varieties, respectively. It is obvious 

from the obtained data that the highest finite rate of 

increase (λ) of PTM was obtained for Cara variety with a 

value of 1.58 individuals/ female/day and accordingly 

considered as the most preferred feeding source. The 
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lowest preferred host plant in this respect was Rosetta 

variety. 

In general, the calculated biological parameters viz. 

R0, Gt, rm, λ and Dt indicate that Cara variety appeared to 

be the quite favorable for achieving the highest 

developmental and multiplication rates of Ph. operculella, 

followed by Spunta and Rosetta which were the least 

favorable in this respect. 

3-Natural mortality analysis: 
When the values of different types of natural 

mortality namely; apparent mortality (AM), real mortality 

(RM), log population and k value were estimated, Cara 

variety proved to be the most preferred variety based on 

number of deposited eggs in one generation revealing its 

strong suitability for feeding. Cara variety tended to harbor 

the lowest percentages of natural mortality expressed as 

number of deposited eggs throughout one generation thus 

revealing its strong suitability as a food source for feeding. 

The natural mortality data figures for larvae reared on Cara 

variety were 23.14, 19.67 and 2.4%, respectively (Table 4). 

The natural mortality data figures for larvae reared 

on Spunta variety were 25, 21 and 2.39 (Table 4) for AM, 

RM and log population, respectively. The natural mortality 

data figures for larvae reared on Rosetta variety were 19.9, 

16.33 and 2.39 (Table 4) for AM, RM and log population, 

respectively. For pupae similar natural mortality trends 

were observed when Ph. operculella larvae were fed on 

Cara, Spunta varieties with values of  17.35, 11.33 and 

2.29, 10.6, 6.7 and 2.27%, respectively, while the 

corresponding values of 19.3, 12.66 and 2.29% were 

obtained for Rosetta variety (Table 4). 

 

Table 4. Effect of tubers potato varieties in natural mortality of the developmental stages of PTM Ph. operculella.  
Potato 
 variety 

Age  
class 

Phthorimaea operculella instar 

Egg  Larvae  Pupae  Adults 

Cara 

X (0 – 5)  (6 – 20)  (21 – 30)  (31 – 55) 

Ix 300  255  196  162 

dx  45  59  34  

A.M. % 15  23.14  17.35   

R.M. % 15  19.67  11.33   

Log population 2.47  2.4  2.29  2.2 

K- Value  0.07  0.11  0.09  

Spunta 

X (0 – 5)  (6 – 24)  (25 – 35)  (36 – 60) 

Ix 300  252  189  169 

dx  48  63  20  

A.M. % 16  25  10.6   

R.M. % 16  21  6.7   

Log population 2.47  2.39  2.27  2.22 

K- Value  0.08  0.12  0.05  

Rosetta 

X (0 – 6)  (7 – 20)  (21 – 32)  (33 – 53) 

Ix 300  246  197  159 

dx  54  49  38  

A.M. % 18  19.9  19.3   

R.M. % 18  16.33  12.66   

Log population 2.47  2.39  2.29  2.19 

K- Value  0.08  0.1  0.1  
Numbers between parentheses the range of duration in days. 
 

The potato tuber moth (PTM), Ph. operculella is 

one of the most damaging insect pests of potatoes in both 

field crops and also to the yielded tubers during storage 

(Min et al., 2017). In applied entomology, life tables are 

most commonly used and the estimated parameters are 

crucial for studying population dynamics and for 

establishing management tactics for pest control (Ibrahim 

et al., 2013). The effect of different verities of potato tubers 

Cara, Spunta and Rosetta as larval food on food ability, 

developing, fecundity and life table parameters of ph. 

opercullella was studiedin the present work. In general, the 

calculated biological parameters indicate that Cara variety 

appeared to be the quite favorable for achieving the highest 

developmental and multiplication rates of Ph. operculella, 

followed by Spunta and Rosetta which were the least 

favorable in this respect.  

Our results are in agreement with Badegana and 

Nagameni (2000) who found that the life span of the Ph. 

operculella females was longer than that of the males. 

Meanwhile, Omar et al., 2013 found that developmental 

stages, fecundity and life table parameters of insect were 

affected by the tested different food types, whereas, total 

immature stages lasted 28.38, 28.37 and 24.50 days for 

female obtained when insect fed on the potato varieties, 

Kara, Spunta and Diamond, respectively. Female 

oviposition period lasted 29, 31 and 31 days which 

deposited eggs reached maximum to 65.87, 55.18 and 

68.44 eggs with daily average numbers of 3.06, 3.52 , 3.75 

eggs/female when insect fed on the three potato varieties 

Kara, Spunta and Diamond, respectively. 

However, Youssef (2019a) indicated that potato 

tubers proved to be the quite favorable for achieving the 

highest developmental and multiplication rates of Ph. 

operculella, followed by eggplant meanwhile tomato was 

the least favorable. The author reported also, the natural 

mortality figures; Apparent Mortality (AM), Real 

Mortality (RM) and Indispensable Mortality (IM) for 

larvae reared on potato tubers were 20.73, 17.00 and 

13.34%, respectively. Meanwhile, the highest mortality 

rates were 32.58, 29.00 and 18.36% when larvae were fed 

on eggplant fruits.  

Vera–Graziano et al. (1988) in Mexico, found that 

survival and reproduction rates of Ph. operculella were 

higher for adult females obtained from larvae developed on 
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potato leaves and both rates were higher for the leaves than 

on potato tubers. In Egypt, El-Saadany et al. (2000), 

studied the structure parameters concluding that potato 

leaves or tubers were the most attractive host plants for Ph 

operculella. Tomato fruits followed this, and the least 

acceptable was the ubergine. Debnath et al., (2000) found 

that Ph. operculella had the shortest larval and pupal 

periods (12.44 and 6.52, respectively), longest adult 

longevity periods (7.23 days for females and 4.88 days for 

males) and highest fecundity (105.6 eggs) when potato was 

the host plant, while larvae could not develop to maturity 

on Solanum nigrum. Larvae did not perform well on 

aubergine. Ibrahim (2000), in Egypt, found that potato 

leaves and tubers were considered the most attractive for 

Ph. operculella feeding followed by tomato fruits. Egg- 

plant leaves seem to be least acceptable host plant. 

Razmjou et al (2006) found that host plants with lower 

values of rm are relatively more resistant than the plants 

with higher values of rm. Golizadeh et al. (2014), in Iran, 

found that the intrinsic rates of increase were significantly 

higher on potato leaves than on potato tubers. 

Youssef (2019b), studied Life table for potato tuber 

moth, Phthorimaea operculella (Zeller) were carried out to 

compare an artificial medium to potato tubers, Solanum 

tuberosum L. for rearing Ph. operculella larvae. The 

obtained results indicated that potato tubers proved to be 

more favorable for achieving the highest developmental 

and multiplication rates of Ph. operculella, than artificial 

diet. Singh and Charles (1977) also reared potato tuber 

moth from egg to adult for 3 generations on an artificial 

diet, at 30±2°c with a 16-h photoperiod. They found that 

the total life cycle was completed in 23 days, compared 

with 18.5 days on potato tubers. Average life cycle data 

from the 3 generations reared on diet (with corresponding 

data from tubers in parentheses) are: larval period, 13.0 

(11.8) days; pupal period, 5-6 (4-5) days; survival to adult, 

76.1 (100)%; fecundity, 102 (169) eggs/ ; pupal wt- female 

8.3(11.4) mg, male 7.7 (9.1) mg. The longest average life 

span of females and males was 10.20 and 6.46 days, 

respectively, with the 17% sugar solution. Females fed 

with 17% sugar solution laid the most eggs (208).  

According to Kashyab et al. (2008) potato tuber 

moth completed its life cycle on artificial diet and produced 

a new generation. The percent survival of the larvae on 

exclusive artificial diet was less (51.2%) than on potato 

leaves (89.6%). Survival could be increased significantly on 

artificial diet (89.2%) when the neonates were initially 

reared on potato leaves up to first instar and then released on 

artificial diet for completion of rest of the larval stages. The 

mean durations of different life cycle stages were longer on 

artificial diet as compared to control reared on potato leaves.  

 Similar results to our finding were found by 

Abdallah et al (2012) who evaluated the preferred variety for 

feeding Ph. operculella larvae. The calculated biological 

parameters indicate that Atlas proved to be the quite 

favorable for achieving the highest developmental and 

multiplication rates of Ph. operculella, followed by Simone 

and Spunta, meanwhile Nicola was the least favorable data 

figure in this respect were obtained. It could be concluded 

that Nicola is the least susceptible variety for infestation; 

while Atlas is the most favorable variety for feeding Ph. 

operculella . 

 

REFERENCES 
 

Abdallah, Y.E.Y.; M.S. Abdel-Wahed; and GH.A. Youssef 

2012. Life table parameters as indicator of potato 

varieties susceptibility to infestation with 

Phthorimaea operculella (Zeller). Egypt. Acad. J. 

Bio. Sci., 5:127-136. 

Alsaoud, N.H.; D.H. Nammour; and A.Y. Ali (2017). 

Susceptibility of the egg stage of potato tuber moth 

Phthorimaea operculella to native isolates of 

Beauveria bassiana. Arab Journal of Plant 

Protection. 35(2): 110-116. 

Anderwartha, H. G. and L. C. Birch 1984. The distribution 

and abundance of animals, 298-308. Univ. of 

Chicago and London. 

Badegana, A.M.; and P.H. Nagameni 2000. Rearing of 

potato tuber moth Phthorimaea operculla Zel. 

(Lepidoptera: Gelechiidae) in the laboratory, 

biological parameters and the influence of sugar 

levels in the feeding of adults. Tropicultura. AGRI-

Overseas, Brussels, Belgium. 18 (1): 23-25. 

Debnath, M. C., J. N. Khaund , B.K. Borah, P.C. Sarmah. 

2000. Life table analysis of potato tuber moth , 

Phthorimaea operculella (Zeller) under laboratory 

condition.. Journal –of- Applied- Zoological- 

Researches. 11 (2-3): 120- 123. 

Dillard, H. R.; T. J. Wicks and B. Philp 1993. A grower 

survey of diseases, Invertebrate pests and pesticide 

use on potatoes grown in South Australia. 

Australian J. Exper. Agric., 33(5):653-661. 

El- Saadany, G.B., F.M. Mariy, M.A. Daoud and M. 

Ibrahim. 1998. Life table studies on potato tuber 

moth , ph. operculella. Zagazig J. Agric. Res., 25 

(4) : 649 – 657. 

El-Saadany, G.B.; F.M. Mariy; M.S.A. El-Wahed; and 

M.Y. Ibrahim 2000. Evaluation of potato tuber 

moth host plant preference based on natural 

mortality and age-structure parameters. Ann. Agri. 

Sci. (Cairo). Fac. Of Agri., Ain Shams Univ., 

Cairo, Egypt. 4: Special Issue: 1485-1500. 

Flanders, K.; S. Arnone; and E. Radcliffe 1999. The 

potato: genetic resources and insect resistance. In: 

Clement SL, Quisenberry S.S. editors. Global Plant 

Genetic Resource for Insect-Resistant Crops. CRC 

Press. 207–239. 

Golizadeh, A.; and J. Razmjou 2010. Life table parameters 

of Phthorimaea operculella (Lepidoptera: 

Gelechiidae) feeding on tubers of six potato 

cultivars. J. Econ. Ent., 103 (3): 996-972. 

Golizadeh, A.; N. Esmaeili; J. Razmjou; and H. Rafiee 

2014. Comparative Life Tables of the potato 

tuberworm, Phthorimaea operculella, on leaves 

and tubers of different potato cultivars. J. Insect 

Sci., 14(42): 1-11. 

Hashemi, S.M. 2015. Influence of pheromone trap color 

and placement on catch of male potato tuber moth, 

Phthorimaea operculella (Zeller, 1873). J. Ecologia 

Balkanica, 7 (1) :45-50. 

Ibrahim, J.A.; A.M. Basher; and L.H. Aslan 2013. Study of 

the life table of Zeuzera pyrina L. at constant 

temperatures under laboratory conditions. Arab 

Journal of Plant Protection. 31(3): 222- 231. 



Askar, S. I. et al. 

78 

Ibrahim, M.Y. 2000. Further ecological and biological 

studies on some potato pests in Egypt. Ph.D. 

Thesis, Ain shams Univ., Cairo, Egypt. 235pp. 

Kashyap, S.; S.K. Chakrabarti; D. Pattanayak; K.P. 

Chandran; D.C. Gautam; V.K. Chandla and P. S. 

Naik 2008. A modified artificial diet for earing 

potato tuber moth, phthorimaea operculella 

(zeller). Potato J., 35 (3 - 4): 141-146. 

Kroschel, J.; and W. Koch 1994. Studies on the population 

dynamics of the potato tuber moth, Ph. operculella 

(Lepidoptera: Gelechiidae) in the Republic of 

Yemen. J. Appl. Ent., 118: 327-341. 

Maya, A.H.N.; A.J.B. Luiz; and C. Campanhola 2000. 

statistical inference on associated fertility life table 

parameters using Jackknife technique: 

Computational Aspects. J. Econ. Entomol., 93(2): 

511-518. 

Min, K.; J. Kim; R. Mahajan; J.Y. Choi; and G.H. Kim 

2017 Change in the distribution of the potato tuber 

moth, Phthorimaea perculella (Zeller) 

(Lepidoptera: Gelechiidae), in Korea. J. Asia-

Pacific Entomol., 20 (4): 1249-1253. 

Omar, H.I.H.; M.A.A.M. EL- AW; K.A.A.A. Draz; 

M.A.M. Tantawy; and E.M.A. Ghazala 2011. 

Effect of three control tactics in integrated pest 

management on the population of potato tuber moth 

Phthorimaea operculella (zeller) (Lepidoptera : 

Gelechiidae ) in potato fields . Egypt. J. Agric. Res., 

89 (3): 907-918. 

Omer, H. I. H.;  M. A. A. M. El-Aw;  B. El. S. A. Fetoh;  

K. A. A. Draz  and E,M.A.Ghazala 2013. The life 

table and some biological parameters of potato 

tuber moth (Phthorimaea operculella (Zeller) when 

feeding on different potato varieties.  Egypt. 

Journal  Agricultural  Research, 91 (1). 

Peterson, R.K.D.; R.S. Davis; L.G. Higley; and O.A. 

Fernandes 2009. Mortality risk in insects. Environ. 

Entomol., 38(1): 2-10. 

Razmjou J.; S. Moharramipour; Y. Fathipour; and S.Z. 

Mirhoseini 2006. Effect of cotton cultivar on 

performance of Aphis gossypii (Homoptera: 

Aphididae) in Iran. J. Econ. Entom., 99:1820–1825. 

Rivera, M.J. 2011. The potato Tuberworm, Phthorimaea 

operculella (Zeller), in the tobacco, Nicotiana 

tabacum L., agroecosystem: Seasonal Biology and 

Larval Behavior. MSc. Faculty of North Carolina 

State University 91 pp. 

Rondon, S.I. 2010. The potato tuber worm: a literature  

review  of  its  biology,  ecology,  and  control. 

American Journal of Potato Research. 87:149–166. 

Royama, T. 1981. Fundamental concepts and methodology 

for the analysis of animal population dynamics, 

with particular reference to univoltine species. Ecol. 

Monogr., 51: 473 - 493. 

Sileshi, G. and J. Teriessa 2001. Tuber damage by potato 

tuber moth, Phthorimae operculella Zeller 

(Lepidoptera: Gelechiidae), in the field in eastern 

Ethiopia. Int. J. Pest Manag.,47(2):109-113. 

Singh, P.; and J. G. Charles 1977. An artificial diet for 

larvae of the potato tuber moth, New Zealand 

Journal of Zoology. 4: 449-451, DOI: 

10.1080/03014223.1977.9517969. 

Southwood, R.; and P.A. Henderson 2000. Ecological 

Methods. 3rd Edition. Blackwell Publishing, 344pp. 

Sporleder, M.; O. Zegarra; E.M.R. Cauti; and J. Kroschel 

2008. Effects of temperature on the activity and 

kinetics of the granule virus infecting the potato 

tuber moth Phthorimaea operculella Zeller 

(Lepidoptera: Gelechiidae). Biological Control. 

(44):286–295. 

Trivedi, T.P.; and D. Rajgopal 1992. Distribution, biology, 

ecology and management of potato tuber moth, 

Phthorimaea operculella (Zeller): A review. 

Tropical Pest Management. 38: 279-85. 

Van Driesche, R.G.; T.S.J. Bellows; J. S. Elkinton; J. R. 

Gould; and D. N. Ferro 1991. The meaning of 

percentage parasitism revisited: solutions to the 

problem of accurately estimating total losses from 

parasitism. Environ. Entomol., 20: 1-7. 

Vera-Graziano, J.; C. Lianderal-Cazares; and M.D. Sales-

Araiza 1988. Rates of survival and reproduction of 

Ph. operculella (Lepidoptera : Gelechiidae) in 

foliage and tubercle of Solanum tuberosum 

(Solanaceae). Folia Entomologica Mexicana. (76): 

151-156. 

Youssef, G. 2019a. A comparison Between Artificial 

Medium and Potato Tubers for Potato Tuber Moth, 

Phthorimaea operculella (Zeller) Rearing Based on 

Life Table Parameters. Syrian journal of 

Agricultural Reseearch-SJAR 6(4): 538-548. 

Youssef, G. 2019b. Effect of Host- plant on Life Table 

Parameters Potato Tuber Moth, Phthorimaea 

operculella (Zeller). Syrian journal of Agricultural 

Reseearch-SJAR 6(3): 478-489. 

 

 Phthorimaea operculellaدرنات البطاطس  لفراشةجدول الحياة مقاييس و بيولوجيتأثير أصناف البطاطس على 

 عمليةالظروف الم تحت
 2اسماء انور خلف الله و  2حورية على عبدالوهاب ،1خليل عبدالله دراز ،1محمد عبد القادر منصور العو ،1سالمه ابراهيم عسكر

 جامعة دمنهور -لزراعهقسم وقاية النبات كلية ا1
 مصر -الجيزه –المركز القومى للبحوث الزراعية  -معهد بحوث وقاية النبات -قسم ابحاث افات الخضر 2

  

على القدرة الغذائية ، والتطور ، والخصوبة ،  Rosettaو  Spuntaو  Cara تغذية فراشة درنات البطاطس على أصناف مختلفة من البطاطس تأثير

(. كانت رطوبة نسبية ٪2±  06و  درجة مئوية5±  52. أجريت التجارب تحت ظروف تحكم )للحشرة Phthorimaea operculellaلحياة لـ ومعايير جدول ا

. كانت بيانات النفوق الطبيعي 6.50±  2.2وقضى  Rosettaعلى صنف  Ph. operculellaيرقات فيه  تفترة حضانة البيض هي األطول في الوقت الذي ترب

 Rosettaو  Spuntaو  Caraعلى التوالي. فترة العذراء التي تمت تربيتها على أصناف البطاطس  ٪5.2و  30.01،  51.32المرباة على صنف كارا لليرقات 

و  Cara                يوم ا ، على صنف  12.0و  26.06على التوالي. كانت مدة الجيل  6.22±  35.51و  6.21±  36.01و  6.13±  0.55وكانت النتيجة كالتالي 

Spunta  على التوالي. تشير النتائج المتحصل عليها إلى أن صنف البطاطسCara (  يليه صنف  11.1                           أظهر أعلى معدل تكاثر صاف )بيضة / أنثىSpunta 

 بيضة / أنثىRosetta (16 .)بيضة / أنثى( وصنف  22.7)


