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Abstract 

Aphis gossypii Glover is considered as the most important polyphagous pest of a wide range of 

economically important plants in fields and greenhouses. In this study, the demography of cotton aphid, 

reared on six different host plants, including cucumber (Cucumis sativus L. var. Beith Alpha), tomato 

(Solanum lycopersicum var. Falat111), eggplant (Solanum melongena var. Yummy), okra 

(Abelmoschus esculentus var. Clemson Spineless), squash (Cucurbita pepo var. Hybrid Rajai), and 

pepper (Capsicum annuum var. Bertene) was investigated using the age-stage, two-sex life table under 

microcosm conditions (23±2°C and 70±5% RH and a photoperiod of 16L:8D h). The results revealed 

the differential effect of host plants on developmental duration, fecundity, and life table parameters of 

A. gossypii. The shortest nymphal duration (4.57±0.177 days), the longest adult longevity (21.87±0.184 

days), the highest fecundity (73.6±0.85 offspring/female), the highest intrinsic rate of increase (r) 

(0.369±0.006 day-1) and the lowest mean generation time (T) (11.646±0.202 days) of the aphid were 

obtained on squash. Furthermore, the results of the population projection revealed that the population 

growth of cotton aphid was higher on squash, compared to other host plants. These findings suggested 

that squash as the most suitable host plant for A. gossypii among the tested hosts. 

Key words: cotton aphid, life table, trichome, host plant, population projection 

 

روی شش گیاه  Aphis gossypii (Hemiptera: Aphididae)عملکرد زیستی شته جالیز 

 میزبان مختلف در شرایط میکروکازم

 
 2عامریالله بنيو ولي 1، رضا حسیني*و1، احد صحراگرد1خديجه مداحي

 

شناسي کشاورزی، بخش تحقیقات حشره -2و  پزشکي، دانشکده علوم کشاورزی، دانشگاه گیلان، رشت، ايرانگروه گیاه -1

 تحقیقات، آموزش و ترويج کشاورزی، تهران، ايرانپزشکي کشور، سازمان موسسه تحقیقات گیاه
  sahragard@guilan.ac.ir, ahad.sahragard@gmail.com   :مسئول مکاتبات، پست الکترونیکي *

 

 چکیده

خوار طیف وسیعي از گیاهان اقتصادی مهم در مزارع ترين آفت چندين، به عنوان مهمAphis gossypii Gloverشته جالیز، 

 Cucumisشود. در اين تحقیق، دموگرافي شته جالیز روی شش گیاه میزبان مختلف، از جمله خیار )محسوب مي هاو گلخانه

sativus L. var. Beith Alphaفرنگي )(، گوجهSolanum lycopersicum var. Falat111( بادمجان ،)Solanum 

melongena var. Yummy( بامیه ،)Abelmoschus esculentus var. Clemson Spineless( کدو ،)Cucurbita pepo 

var. Hybrid Rajai( و فلفل )Capsicum annuum var. Berteneمرحله رشدی، دو -( با استفاده از جدول زندگي سن

 8ساعت روشنايي و  16درصد و دوره نوری  70±5درجة سلسیوس، رطوبت نسبي  2±23) کروکازمیمجنسي در شرايط 

ررسي شد. نتايج، اثر گیاهان میزبان مختلف را بر طول دوره رشدی، باروری و پارامترهای جدول زندگي ساعت تاريکي( ب

A. gossypii ( 87/21 ±184/0روز(، بیشترين طول عمر بلوغ ) 57/4 ±177/0نشان داد. کمترين طول دوره پورگي  ،)روز

بر روز( و کمترين  006/0± 369/0) (r)نتاج/ماده(، بیشترين مقدار نرخ ذاتي افزايش جمعیت  6/73 ±85/0بیشترين باروری )
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بیني روز( شته مذکور روی کدو به دست آمد. علاوه بر اين، نتايج پیش 202/0± 646/11) (T)میانگین طول يک نسل 

ها نشان داد که از بین ان میزبان بود. اين يافتهجمعیت نشان داد که رشد جمعیت شته جالیز روی کدو، بیشتر از ساير گیاه

 ترين گیاه میزبان برای شته جالیز است.های مورد بررسي، کدو به عنوان مناسبمیزبان

 بیني جمعیتتريکوم، گیاه میزبان، پیش جدول زندگي، شته جالیز،واژگان کلیدی: 

.12/06/1397، پذيرش: 30/01/7139دريافت:   

 

Introduction 

Aphids are an extremely successful group of insects which are distributed all over the 

world (Žanić et al., 2013). The cotton or melon aphid, Aphis gossypii Glover (Hemiptera: 

Aphididae) is considered as a polyphagous pest on a wide range of economically important 

plants, such as several cucurbitaceous crops, cotton, potato, and ornamental plants in fields 

and greenhouses (Blackman & Eastop, 2006). This pest is widely distributed in temperate, 

tropical, and subtropical regions of the world including Iran (Satar et al., 1999; van Steenis, 

1992; Baniameri & Nasrollahi, 2003; Razmjou et al., 2012; Torkamand et al., 2013). It can 

damage plants directly by feeding on lower surface of leaves, sucking up nutrients, distorting 

and curling leaves and consequently reducing fruit quality and yield. Moreover, transmission 

of several plant pathogenic viruses is considered as the indirect damage of this pest (Kennedy 

et al., 1962; Pinto et al., 2008).  

Among all the ecological data, demographic studies provide basic and comprehensive 

information about the birth, survival, death, reproduction, and growth capacity of pest 

populations (Southwood & Henderson, 2000). Assessing the suitability of host plants to 

various pest insects has been conducted using life table method (Vargas et al., 1997; 

Southwood & Henderson, 2000; Fathi et al., 2011). Life table parameters represent the 

potential of population growth in the present and future generations (Frel et al., 2003; 

Sauvion et al., 2005) and are one of the most critically important tools to perform  

ecology-based integrated pest management programs (Vargas et al., 1990; Jha et al., 2012; 

Tuan et al., 2014).  

Host plant quality plays an important role on the growth, survival, fecundity, and 

population growth of phytophagous insects (Scriber & Slansky, 1981; Slansky, 1993; 

Browne & Raubenheimer, 2003). The study of pest performance on different host plants is 

an effective strategy to manage the insect populations (Painter, 1951, Fathipour & Naseri, 

2011; Li et al., 2006; Takalloozadeh, 2010). Host plant effects may be physical (such as 

trichomes, tissue roughness) or chemical (such as toxins and digestibility reducers) (Price et 

al., 1980; Schoonhoven et al., 2005). Studying the effect of food quality on pest population 

development and investigating the interaction between pest and its host plants are important 

for understanding their host suitability (Greenberg et al., 2001; Safuraie-Parizi et al., 2014). 

High quality plants may increase insect survival, size or weight, longevity and reproduction 
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or indirectly decrease their exposure to the natural enemies as a result of diminished 

developmental period (Dent, 2000; Greenberg et al., 2001; Awmack & Leather, 2002).  

Several studies have been done on the performance of A. gossypii on cotton (Razmjou 

et al., 2006), pepper (Satar et al., 2008; Alizadeh et al., 2016; Tazerouni et al., 2016), 

eggplant (Alim et al., 2015; Yazıcı & Akça, 2016), squash (Leite et al., 2008; Baldin  

et al., 2009), okra (Shannag et al., 2007), cucumber (van Steenis & El-Khawass, 1995; 

Zamani et al., 2006; Mollashahi & Tahmasbi, 2009; Takalloozadeh, 2010; Rahsepar  

et al., 2016; Darvishzadeh & Jafari, 2016) and tomato (Bugti 2016). Despite many articles 

dealing with the effect of different plants on biological traits and life table parameters of  

A. gossypii under laboratory conditions, determining the suitable host plant for A. gossypii 

under microcosm conditions has not been considered so far. Therefore, the aim of this study 

was to evaluate the effect of six different host plants on biological parameters of  

A. gossypii. 

 

Materials and methods 

Host plant culture 

The six different host plants including cucumber (Cucumis sativus L. var. Beith Alpha), 

tomato (Solanum lycopersicum var. Falat111), eggplant (Solanum melongena var. Yummy), 

okra (Abelmoschus esculentus var. Clemson Spineless), squash (Cucurbita pepo var. Hybrid 

rajai), and pepper (Capsicum annuum var. Bertene) were grown in plastic pots (20 cm 

diameter) filled with a mixture of soil, sand and manure (2: 2: 1). All plants were grown in a 

greenhouse (23± 5°C, 70± 10% RH and 16L: 8D h photoperiod). No insecticides were 

applied to the plants. Plants with 3-5 leaves were used for the experiments. 

 

Insect culturing 

Rose mallow shrub, Hibiscus syriacus (L.), cucumber, eggplant, watermelon, and 

cucurbit fields in Guilan Province, Rasht (from Gil Sq 37° 21' 15.48'' N,49° 25' 3.30'' E to 

Manzarieh Blvd (37° 15' 35.46'' N,49° 36' 11.34'' E) and fields around Pir Bazaar villages; 

Sheykh Mahalleh (37° 21' 16.08'' N,49° 25' 54.72'' E) and Lakesar (37° 21' 15.48'' N,49° 25' 

3.30'' E) were visited every week and the colonies of A. gossypii were collected. They were 

individually reared on each mentioned host plants for three generations in greenhouse 

conditions. 

 

Experimental Design  

To study demographic parameters of cotton aphid, a wingless female of A. gossypii was 

randomly selected from the stock culture, transferred and placed individually on the 
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microcosm consisted of a host plant leaf, placed in a plastic petri dish (9 cm diameter and 1 

cm height) covered with mesh for ventilation. To avoid aphid escape from microcosm, the 

entrance of leaves to petri dishes was covered by cotton, moistened with distilled water 

(Figure 1). One newly born nymph was maintained in each leaf and other nymphs and the 

adult were removed after 12 hours. The developmental stage and survival of each individual 

were checked daily. The presence of discarded exuviates was used to determine time of 

molting. As soon as adults reached reproductive stage, all newly-born offspring were counted 

and removed from each microcosm in order to calculate daily fecundity. This was continued 

to the death of adults. Every 4-5 days, host plants were replaced to reduce the effects of plant 

age on aphid development and survivorship (McCornack et al., 2004). The number of 

replicates was 30 on each host plant. All microcosms were maintained in greenhouse 

conditions (23±5 °C, 70±5% relative humidity and a photoperiod of 16:8h. (L:D)). 

 

Fig. 1. Experimental unit used in this study (microcosm condition)(Original) 

 

Statistical analysis 

Data were analyzed using age-stage, two-sex life table theory (Chi and Liu, 1985) and 

the method described by Chi (1988). To facilitate the tiresome procedure, data analysis and 

population parameters were calculated using the TWOSEX-MSChart program (Chi 2016a).  

The means and standard errors of the life table parameters were estimated by bootstrap 

procedure with 10,000 resampling (Erfon & Tibshirani, 1993; Brandstatter, 1999; Huang and 

Chi, 2012). A paired bootstrap test procedure was used to detect the difference among 

treatments based on the confidence interval of differences (Chi, 2016a). Curves were drawn 

by SigmaPlot v. 12.0 software (Polat-Akköprü et al., 2015). 

 

Population projection 

According to Chi (1990) and Chi & Liu (1985), population growth of A. gossypii was 

predicted based on life table data, using TIMING-MSChart program (Chi, 2016b). Thirty 

first-instar nymphs of aphid were used as initial population to start the population projection 
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and it was projected 60 days to obtain the total size of the population on each host plant under 

a scenario without suppression by biotic and abiotic factors. 

Assessment of trichome  

The presence or absence, density and length of trichomes on lower surface of each host 

plant leaves were determined, owing to preferred feeding of A. gossypii on the lower surface 

of the host plants. An Olympus TM SZX9 stereomicroscope equipped with a Cannon EOS 

Kiss X5 (600D) digital camera (Scale: X65) was used for taking images. Furthermore, SEM 

photos of lower leaf surface of each host plants were prepared by using a Su3500 Hitachi 

scanning electron microscope.  

 

Results 

Development time and survival of A. gossypii 

Data describing the duration of each nymphal stage, total pre-adult and adult stage of A. 

gossypi, reared on six different host plants, are presented in Table 1. The mean duration of 

nymphal stages as well as total pre-adult of cotton aphid varied significantly on different host 

plants. The pre-adult longevity was the lowest on squash (4.57±0.177 days) and cucumber 

(5.07±0.253 days) differ significantly from others (p<0.05). Moreover, adult longevity was 

significantly different for aphids reared on various host plants; the shortest and longest adults 

longevity was shown on tomato (16.5±0.133 days) and squash (21.87±0.184 days), 

respectively.  

 

Table 1. Comparative duration (day, mean ± SE) of immature and adult stages of Aphis gossypii reared 

on different host plants under microcosm condition. 

Stages Squash Cucumber Eggplant Okra Pepper Tomato 

N1 1.33±0.088 d 1.43±0.092 cd 1.5±0.093 cd 1.63±0.089 bc 1.87±0.104 ab 2.07±0.095 a 

N2 1.13±0.063 c 1.37±0.089 b 1.47±0.093 b 1.53±0.093 ab 1.57±0.092 ab 1.77±0.079 a 

N3 1.07± 0.046 b 1.2±0.074 ab 1.27±0.082 a 1.4±0.091 a 1.43±0.092 a 1.4±0.091 a 

N4 1.03±0.033 c 1.07±0.46 bc 1.13±0.063 abc 1.2±0.074 ab 1.3±0.085 a 1.27±0.082 a 

Preadult 4.57±0.177 d 5.07±0.253 cd 5.37±0.282 bc 5.77±0.294 abc 6.17±0.307 ab 6.5±0.262 a 

Adult 21.87±0.184 a 20.13±0.202 b 18.53±0.124 c 17.8±0.074 d 17.37±0.162 e 16.5±0.133 f 

 

The age-stage-specific survival rate (sxj) of A. gossypii which represents the probability 

of a newborn surviving to age x and stage j, was shown in Figure 2 for six different host 

plants. The significant overlaps among various stages attributed to the variation in the 

developmental rates of individuals within cohort. The survival rate of A. gossypi on squash 

was relatively higher than others. 
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Fig. 2. Age-stage specific survival rate (sxj) of Aphis gossypii on different host plants under 

microcosm condition 

 

Reproduction and life table parameters of A. gossypii 

 Reproduction parameters are summarized in Table 2. It is apparent that different host 

plants had significant effect on APOP (adult pre-oviposition period), TPOP (total  

pre-oviposition period), reproductive period, as well as fecundity (Table 2). Rearing  

A. gossypii on squash led to the highest fecundity (73.6±0.85 offspring/female) and rearing 

on pepper (54.63±0.88 offspring/female) and tomato (52.17±0.92 offspring/female) resulted 

in the lowest fecundity (p<0.05). Moreover, the longest reproductive period (19.33±0.21 

days) of A. gossypii was on squash, whereas the shortest duration was observed on tomato 

(14.67±0.17 days).   
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Table 2. Reproductive attributes of Aphis gossypii reared on different host plants under microcosm 

condition. 

 Squash Cucumber Eggplant Okra Pepper Tomato 

Fecundity 73.6±0.85 a 65.27±0.73 b 57.8±1 c 56.83±0.79 cd 54.63±0.88 de 52.17±0.92 e 

TPOP 5.07±0.21 a 5.77±0.28 b 6.27±0.31 bc 6.8±0.33 cd 7.130.29 de 7.7±0.3 e 

APOP 0.5±0.11 a 0.7±0.13 b 0.9±0.13 bc 1.03±0.12 bc 0.97±0.11 bc 1.2±0.11 c 

Oviposition day 19.33±0.21 a 18.07±0.23 b 16.43±0.26 c 16±0.18 cd 15.47±0.18 e 14.67±0.17 f 

 

Table 3 represented the effect of six different host plants on population parameters of  

A. gossypii. Paired bootstrap test indicated that the highest intrinsic rate of increase (r), the 

finite rate of increase (λ) and the net reproductive rate (R0) of A. gossypii were observed on 

squash. The highest value for r was found on squash (0.369±0.006 day-1), whereas the lowest 

values was on tomato (0.292±0.008 day-1). Also, the lowest and the highest value of R0 of A. 

gossypii was observed on tomato (52.167±0.913 offspring) and squash (73.6± 0.84 

offspring), respectively (p<0.05). Moreover, rearing the aphids on squash and tomato resulted 

in the highest (1.446±0.009 day-1) and lowest (1.339±0.01 day-1) finite rate of increase, 

respectively (p<0.05). In addition, the mean generation time of A. gossypii differed among 

various host plants (p<0.05).   

 

Table 3. Life table parameters (Means ± SE) of Aphis gossypii reared on different host plants under 

microcosm condition. 

Parameters Squash Cucumber Eggplant Okra Pepper Tomato 

r 0.369±0.006 a 0.348±0.009 b 0.329±0.008 bc 0.317±0.008 cd 0.305±0.008 d 0.292±0.008 e 

λ 1.446±0.009 a 1.416±0.012 b 1.39±0.011 bc 1.373±0.012 cd 1.356±0.011 d 1.339±0.01 e 

Ro 73.6± 0.84 a 65.267±0.724 b 57.8±0.982 c 56.833±0.767 cd 54.633±0.873 de 52.167±0.913 e 

T 11.646±0.202 d 12.021±0.29 ab 12.313±0.311 bcd 12.732±0.353 abc 13.124±0.338 ab 13.544±0.345 a 

 

Based on our results, age-specific survivorship rate (lx), age-specific fecundity (mx), and 

age-specific maternity (lxmx) of A. gossypii on six different host plants are plotted in Figure 

3. The survival rate (lx) on squash is relatively higher than those on other host plants. The 

maximum value of age-specific fecundity (mx) on squash, cucumber, eggplant, okra, pepper 

and tomato were 6.867, 5.1, 4.733, 4.567, 4.667 and 4.367 offspring, respectively. The value 

of cotton aphid life expectancy (exj) on all host plants were very close to each other and the 

highest and the lowest value were shown on squash (26.433 days) and tomato (23 days), 

respectively (Figure 4). The results revealed that female made the highest contribution (vxj) 

to the population growth and there were no significant difference between reproductive 

values of A. gossypii reared on various six host plants (Figure 5). 
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Fig. 3. Age-specific survival (lx), age-specific fecundity (mx) and age-specific 

maternity (lxmx) of Aphis gossypii on different host plants under microcosm condition 
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Fig. 4. Age-stage specific life expectancy (exj) of Aphis gossypii on different host plants under 

microcosm condition 
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Fig. 5. Age-stage-specific reproductive value (Vxj) of Aphis gossypii on different host plants under 

microcosm condition 

 

Population Projection of A. gossypii 

Figure 6 illustrates the projected population growth levels of A. gossypii on different 

host plants. The highest total population size was shown on squash, while tomato yielded the 

lowest population size at the end of 60 days. 

 

Fig. 6. Projection of population growth potential of A. gossypii  

on different host plants under microcosm condition 
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Leaf trichomes density and status 

Figure 7 presents SEM and stereomicroscopic photos of lower leaf surface of each host 

plant, showing their trichome status. Considerable differences was observed in terms of 

presence or absence and density of trichomes among host plants. As it can be seen from 

photos, multicellular unbranched stinging trichomes were found on squash, cucumber and 

okra. The type of trichomes of eggplant and tomato leaves were stellate and multicellular 

glandular, respectively. The lower surface of okra leaves has only few trichomes and no 

trichome was found on underneath of pepper leaves. The results showed that density and 

trichome type had remarkable influence on demographic and life table parameters of  

A. gossypii.  

 

 

 

 

 

 

Fig. 7. The lower leaf surface of different host plants: photo taken by  

Stereomicroscope (scale= X65) (right) and SEM (left) 
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Discussion 

Host plants characteristics can have substantial effects on the growth, survival and 

reproduction of herbivorous insects (Bellows et al., 1992; Žnidarčič et al., 2008; 2011). 

Numerous studies have shown the effect of host plant on biological parameters of cotton 

aphid (e.g. pepper: Alizadeh et al., 2016, Tazerouni et al., 2016, cucumber: van Steenis and 

El-Khawass, 1995; Takalloozadeh, 2010; Darvishzadeh and Jafari, 2016; Rahsepar et al., 

2016; Tazerooni et al., 2016, eggplant: Yazıcı and Akça, 2016, and squash: Baldin et al., 

2009). The results of our research showed the obvious effect of different host plants on 

developmental periods of A. gossypii. Similarly, the effect of different host plants on 

developmental and adult longevity of cotton aphid was also reported by Takalloozadeh 

(2010) and Tazerouni et al. (2016) who studied the difference of biological parameters of  

A. gossypii on cucumber vs. pepper and cucumber vs. cotton, respectively. Darvishzadeh and 

Jafari (2016) reared cotton aphid on seven different varieties of cucumber and showed the 

significant effect of different varieties on duration of first, second and fourth instars, but no 

effect on third instar and total pre-adult duration of A. gossypii was reported. Moreover, 

Baldin et al. (2009), Rahsepar et al. (2016), and Alizadeh et al. (2016), demonstrated that 

different varieties of host plants (squash, cucumber and pepper, respectively) had significant 

effect on total developmental time of A. gossypii. Jawal et al. (1998) stated that 

developmental duration of fist instar to 4th instar nymph of cotton aphid on pepper were 

2.33±0.26, 2.29±0.34, 2.36±0.31 and 2.38±0.38 days, respectively. Satar et al. (1999; 2008) 

studied the development of A. gossypii at 22.5°C (somehow relative to the temperature in our 

research, 23°C) and reported that developmental duration of cotton aphid was 5.5 ± 0.09 and 

6 days on pepper (var. Kandil Dolma) and okra, respectively. According to Mollashahi and 

Tahmasebi (2009), nymphal and adult longevity on the cucumber (Negin var.) were 4.98± 

0.1 and 22 days, respectively. Moreover, the nymphal duration of cotton aphid was recorded 

5.6, 5.2, and 4.5 days on cucumber, pumpkins and squash, respectively (Shirvani and 

Hosseini Naveh, 2004). Overall, our results are in agreement with the results reported by 

above mentioned researchers for the effect of different host plants on development duration 

of A. gossypii. Only few differences were observed, due to differences in plant varieties, 

temperature, experimental conditions (previous studies were conducted in laboratory 

conditions, in contrast to our microcosm condition).  

Based on the results of this study, rearing cotton aphid on different host plant, lead to 

different adult longevity. This finding has been also reported by other researchers  

(e.g. Alizadeh et al., 2016 on pepper; Darvishzadeh & Jafari, 2016 and Rahsepar et al., 2016 

on cucumber; Tazerouni et al., 2016 on cucumber and pepper). The adult longevity of A. 

gossypii on cucumber (20.13±0.202 days) was in accordance with the finding of Mollashahi 
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& Tahmasebi (2009) who reported 22 days (Negin var.). Little differences are likely related 

to various experimental conditions (laboratory vs. microcosm) and plant varieties (Negin 

variety vs. Beith Alpha). Golizadeh et al. (2009) mentioned that host plant availability and 

quality, may play an significant role on pest population by affecting immature and adult 

preference.   

Furthermore, concerning the reproductive parameters (TPOP, APOP, fecundity and 

reproduction period), our results revealed the significant effect of different host plants. 

Darvishzadeh & Jafari (2016) stated that the fecundity of cotton aphid ranged from 44.66 to 

69.89 on different cucumber varieties which is nearly close to our results  

(62.27 offspring/female on cucumber). Moreover, our results are somehow in agreement with 

those reported by Hafiz (2002) that ranged between 40.2 and 59.3 nymphs on cucumber 

varieties. van Lenteren & Noldus (1990) demonstrated that shorter development times and 

greater total reproduction on a host, reflect the host plant suitability. Other studies have shown 

that the fecundity of A. gossypii vary on different host plants (van Steenis & El-Khawass, 

1995; Mojeni et al., 1997; Bethke et al., 1998; Du et al., 2004; Razmjou et al., 2006). 

Estimation of the life table parameters is typically used to compare the suitability of host 

plant for herbivorous insects (for example aphids) (Sa´nchez & Pereyra, 1995; Sa´nchez et 

al., 1997; Yang & Chi, 2006; Fathi et al., 2011). The suitable host plant will result in higher 

population growth parameters. The most popular parameter to describe the capacity of a 

population to increase under given climatic and food conditions is r. Due to its potential to 

reflect survival, stage differentiation, and reproduction of pest populations, r can be used as 

the most comprehensive parameter to evaluate the effect of different host plant on 

phytophagous insects (Carey, 1993; Southwood & Handerson, 2000; Murai, 2001).   

 In our study, the life table parameters of A. gossypii were influenced by different host 

plants, which was in accordance with previous reports (Satar et al., 1999; Xia et al., 1999; 

Razmjou et al., 2006a,b; Takalloozadeh, 2010; Tazerouni et al., 2016; Yazıcı & Akça, 2016). 

According to obtained results, the highest r value was found on squash (0.369±0.006 day-1). 

Satar et al. (2008) reported that the value of r on pepper (Kandil Dolma var.) was 

0.427±0.007 day-1) at 22.5°C (close to the temperature of current study). Moreover, 

Mollashahi & Tahmasbi (2009) found 0.471 day-1 on cucumber (Negin var.), Tazeouni et al. 

(2016) 0.493±0.008 day-1 and 0.250±0.006 day-1 on cucumber and pepper, respectively. 

Moreover, the R0 is another important life table parameter, was used to compare population 

in different conditions and different host plants (Liu et al., 2004). The highest value of R0 

(73.6±0.84 offspring) and λ (1.446±0.009 day-1) were observed on squash in current research. 

Alizadeh et al. (2016) reported that the value of R0 was ranged from 25.79 to 41.46 offspring 

on five pepper varieties which was relatively lower than our result on pepper (54.633±0.873 

offspring). In a study conducted by Satar et al. (2008), the net reproductive rate (R0) of A. 
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gossypii on pepper (Kandil Dolma var.) at 22.5°C was 68.38 offspring, that is higher than 

what obtained in our study. Generally, difference between our results and others can be 

related to the experimental methodology (laboratory versus microcosm condition) and 

different host plant varieties. Mehrkhou et al. (2012) claimed that in addition to r, T is also 

an important parameter reflecting the suitability of host plant. This parameter was also 

influenced by different host plants as reported by other authors. Baldin et al. (2009) 

demonstrated that the life cycle of cotton aphid takes 11.67 to 22.25 days on different 

varieties of squash, which is comparable to our results (11.646±0.202 days). It was shown 

that the suitability of our squash variety is somehow close to Sandy variety in their study. 

The mean generation time of cotton aphid obtained on cucumber (12.021±0.29 days) concurs 

with that reported by Takalloozadeh (2010) at 23°C (11.85 days). Overall, the influence of 

different host plant on R0, λ, as well as T parameters of cotton aphid was observed, which 

was similar to the finding of previous researches in this field (Baldin et al., 2009; 

Takalloozdeh, 2010; Alizadeh et al., 2016; Darvishzadeh & Jafari, 2016; Tazerouni et al., 

2016; Yazıcı & Akça, 2016).       

The suitability of host plant species differs greatly for insects with respect to survival, 

development and reproductive rates of the pest, due to presence/absence, density and type of 

leaf trichome, chemical composition and presence of secondary metabolites, as well as 

nutritional value of host plants (Berenbaum, 1995; Dixon, 1998; Goundoudaki et al., 2003; 

Zarpas et al., 2006; Tazerouni et al., 2016). The results showed the positive effect of 

trichomes on A. gossypii reproduction, in agreement with many other previous researches 

done on herbivorous insects.  

The fecundity of Bemisia tabaci (Gennadius) was significantly influenced by higher 

density of trichome of some soybean varieties (McAuslane 1996) and different tomato 

genotypes (Oriani & Vendramim, 2010). Moreover, Srinivasan & Uthamasamy (2005) 

reported the influence of trichome of tomato leaves on Helicoverpa armigera (Hübner) and 

B. tabaci. Also, the positive effect of wheat cultivars with higher density of trichomes on the 

population of Sipha maydis (Passerini) was already reported by Gholami Moghadam  

et al. (2013). Similarly, Tazerouni et al. (2016) showed the suitably of cucumber (with higher 

trichome density) on developmental and life table parameters of A. gossypii, compared to 

pepper (with no trichome on the lower surface of leaves). On the other hand, numerous 

studies have shown the negative effect of trichomes on ovipositional parameters and 

population of phytophagous insects (Eisner et al., 1998; Khan et al., 2000; Lam & Pedigo, 

2001; Pompon et al., 2010; Žnidarčič et al., 2008, 2011). It seems that the effect of trichomes 

on herbivores insects is species specific.  

In this study, the higher density of trichome in squash and cucumber, together with 

stellate form of the eggplant’s trichome, may provide a better environment for A. gossypii 
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which led to more suitability of these three host plants compared to pepper and okra. Also, 

the suitability of squash as host plant can be attributed to the higher amount of nitrogen 

content (Madahi et al. unpublished data). Indeed, nitrogen is one of the major nutrients 

required by insect herbivores and in most cases is the main limiting factor for optimal growth 

of insects (Mattson, 1980; White, 1993). The relationship between the presences of some 

elements like nitrogen and the effect of host plant on developmental parameters of 

herbivorous insects has been widely identified in previous researches (Scriber & Slansky, 

1981; Awmack & Leather, 2002; Du et al., 2004; Soufbaf et al., 2012). Despite high trichome 

density of tomato leaves, the results indicated the lowest suitability of tomato as a host for A. 

gossypii, in respect of the longest developmental time and the lowest fecundity of cotton 

aphid. This suggests the other determinant factors such as the presence of tubular glands and 

secreted secondary metabolites, which negatively affect the development and reproductive 

performance of the aphid on tomato (Howe & Jander, 2008).  

In addition to life table, population projection is also an important tool in population 

growth trends, describing stage structure, and for scheduling the pest management strategies 

(Huang & Chi, 2014). Recently, a number of research has been done, using population 

projection to forecast population growth (Huang & Chi, 2014; Tuan et al., 2015; Güncan & 

Gümüs, 2017). The results suggested the effect of different host plants on population size of 

A. gossypii, and showed higher population size on squash, compare to other host plants, after 

60 days. 

In conclusion, our study revealed the differential effect of host plants on development 

and life table parameters of A. gossypii, as well as its population size, which may be due to 

differences in density and trichomes type, secondary metabolites and nitrogen content of host 

plants. Considering the shortest developmental duration and higher intrinsic rate of increase, 

squash is the most suitable host plant for A. gossypii, among others. However, further 

physicochemical investigations are required to better understand bottom-up effects of 

mentioned host plants on the life history of A. gossypii. 
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