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Eggs of Ephestia kuehniella (Zeller), Cadra cautella (Walker) and Plodia interpunctella 
(Hübner) are host of parasitoid Trichogramma pintoi (Hymenoptera: Trichogrammatidae) 
which is used in biological control of pests. In this study, the host species and egg age 
preferences were determined in the parasitization performance of the adult female of T. 
pinto. For host species and egg age preference, 1, 2, 3 and 4 days old eggs from three 
different hosts were given to the parasitoid which were kept in controlled conditions 
until they hatched and then counted. Adult T. pintoi species were also stored at 4±1 °C up 
to 4 days. It was determined that the fecundity and life span of female parasitoids 
decreased as the storage period increased. T. pintoi was found to prefer up to 1 day eggs 
old in all three hosts. Parasitoid preferred 2, 3, and 4 days old eggs of all host species at 
the similar rates. Eggs of E. kuehniella and C. cautella were determined as the most 
preferred host, followed by eggs of P. interpunctella. Adult T. pintoi females stored for 1 
day were found as the most surviving female individuals. The highest parasitization rate 
was also determined in females stored for 1 day. Host species, egg age preference and 
storage time of adult parasitoid are thought to be very important in mass production and 
release studies of T. pintoi. 
 

ÖZET 

Ephestia kuehniella (Zeller), Cadra cautella (Walker) ve Plodia interpunctella (Hübner) 
yumurtaları biyolojik mücadelede kullanılan parasitoid Trichogramma pinto (Voegele)’nin 
konukçularındandır. Bu çalışmada T. pinto’nun ergin dişisinin parazitleme 
performanslarında konukçı tür ve yumurta yaşı tercihleri belirlenmiştir. Konukçu türü ve 
yumurta yaş tercihi çalışmalarında, her konukçu türü için, 1, 2, 3 ve 4 yaşındaki 
yumurtalar dişi parazitoid erginlerine verildikten sonra kontrollü koşullarda parazitoitlerin 
tümü çıkıncaya kadar bekletilmiş ve sayımları yapılmıştır. Ergin T. pintoi türleri ayrıca 4 
gün süre boyunca 4±1 °C’de depolanmıştır. Depolama süresi uzadıkça dişi parazitoitlerin 
doğurganlığı ve yaşam sürelerinin azaldığı belirlenmiştir. T. pintoi’nin her üç konukçuda 
da en fazla 1 yaşındaki yumurtaları tercih ettiği belirlenmiş olup, her üç konukçuda da 2, 3 
ve 4 yaşındaki yumurtaları istatiksel olarak aynı oranda tercih ettiği görülmüştür. Konukçu 
tercihlerine bakıldığında ise, istatiksel olarak E. kuehniella ve C. cautella yumurtalarını en 
fazla tercih etmiş, bunu P. interpunctella izlemiştir. Ergin T. pintoi dişilerinin deplanması 
sonucu en fazla yaşayan dişiler 1 gün süre ile depo edilenlerde belirlenmiştir. En fazla 
parazitlenmenin yine 1 gün süre ile depo edilen dişilerde olduğu belirlenmiştir. Konukçu 
türü, yumurta yaşı tercihi ve ergin parazitoidlerin depolanma süresinin T. pintoi’nin kitle 
üretimi ve salımı çalışmalarında oldukça önemli olduğu düşünülmektedir. 
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INTRODUCTION 

 

About the genus Trichogramma (Hymenoptera: Trichogrammatidae) the related species are small parasitic bees 

that parasitize the eggs of numerous economically important pests (Oztemiz et al., 2013). These organisms are 

group-living endoparasites that are particularly effective on Lepidoptera pests (Pinto & Stouthamer, 1994). 

Trichogramma species are now among the most widely used parasitoids worldwide for the control of moth pests 

that damage agricultural crops (Steidle et al., 2001) and by laying its eggs in many moth eggs, the host kills their 

eggs and completes their life stages there. Trichogramma species are used worldwide on millions of hectares for 

biological control of Lepidoptera (Li-Ying, 1994; Smith, 1996; Pintureau, 2009; Agamy, 2010; Desneux et al., 2010; 

Andrade et al., 2011). Biological pest control is more efficient, sustainable, environmentally friendly and 

compatible with other pest control methods because it prevents ecological contamination by chemical pesticides 

(Laba & Kartohardjono, 1998; Maneerat & Suasaard, 2015; Subandi et al., 2017). 

Trichogramma species parasitize the eggs of moths that cause damage to stored products which are commercially 

produced and released due to their ease of reproduction in laboratory conditions (Bernardi, 2000). Particularly in 

mass production of egg parasitoids, host egg age and host type affect many criteria, such as the number of 

parasitized eggs, hatching rate of parasitized eggs, adult emergence, and body size of parasitoids (Uzun, 1994; 

Aydin Özder & Kilincer, 1996; Oztemiz 2010). The egg yield of Trichogramma species varies depending on the 

parasitoid species studied, host species, and production conditions (Uzun, 1994). Host quality plays a critical role 

in determining the growth rate and success of parasitoids (Liu et al., 2013; Farahani et al., 2016). Trichogramma 

species have been successfully used against various lepidopteran species by mass propagation on flour moth, 

barley moth and some other host eggs in the laboratory (Sertkaya & Kornoşor, 2002). 

Host species and host age can have a significant impact on whether potential hosts are successfully infested by 

parasitoids (Pak, 1986). The selection of appropriate candidate species  is essential for successful biological 

control programs because the host-specific characteristics of candidate species are generally among the factors 

that determine their effectiveness as control agents (Pak, 1988). This situation demonstrates that a clear 

determination of the relationships between the host and the parasitoid is essential for mass production studies. 

In this study, the host species and egg age preferences were determined for  the parasitization performance of 

the adult female of Trichogramma pinto. 

 

MATERIALS and METHODS 

 

The main material of the study was Ephestia kuehniella, Cadra cautella, Plodia interpunctella (Lepidoptera: 

Pyralidae) and the egg parasitoid Trichogramma pintoi (Hymenoptera: Trichogrammatidae). 

Mass productions of C. cautella and E. kuehniella were carried out at 25±1 °C, 65-70% relative humidity and a 

mixture of bran, cracked corn and cracked wheat were used. 

Mass production of P. interpunctella was carried out at 25±1 °C, 65-70% relative humidity, and a mixture of 

honey, bran, cracked corn, milk powder and glycerin was used. 

Mass production of T. pintoi was produced with the host E. kuehniella and stock cultures were established in this 

way. The parasitoid stock cultures were grown in glass tubes at 25±1 °C, 65–70% relative humidity and 16 hours 

of light and 8 hours of darkness. 

 

Host age preference 

Experiments performed at 26±1 °C, 60-70% relative humidity and 16:8 long days. In order to determine the age of 

the host eggs, the eggs were collected separately for each host every day and accumulated for 4 days. Then the 

eggs were taken into tubes and kept at 25 °C. Eggs obtained on the first day were accepted as 4 days old, and 

http://dergipark.gov.tr/mkutbd


MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2), 355-362 Araştırma Makalesi / Research Article 

 

357 

those obtained on the last day were accepted as 1 day old. A total of 200 eggs, 50 on each sheet, were pasted in 

groups on paper strips in various combinations (1-2-3-4; 2-3-4-1; 3-4-1-2; 4-1-2-3; 1-3-4-2; 1-4-3-2; 3-1-2-4; 3-2-1-

4; 2-1-3-4; 2-3-1-4; 1-3-2-4; 1-2-4-3; 1-4-2-3; 4-3-2-1; 4-2-3-1). After placing a female in each tube and 

administering honey, the females were removed after 24 hours, and an attempt was made to determine the 

preferred host age of the parasitoids by waiting until the eggs darkened. The experiments were performed with 

15 repetitions for each pests. 

 

Host preference 

For host preference; 1-day-old eggs of each host were glued in separate combinations (E. kuehniella-C. cautella-P. 

interpunctella; C. cautella-P. interpunctella-E. kuehniella; E. kuehniella-P. interpunctella-C. cautella; C. cautella- E. 

kuehniella- P. interpunctella; P. interpunctella-E. kuehniella- C. cautella; P. interpunctella-C. cautella- E. kuehniella; 

E. kuehniella-C. cautella-P. interpunctella; C. cautella-P. interpunctella-E. kuehniella; E. kuehniella-P. 

interpunctella-C. cautella; C. cautella- E. kuehniella- P. interpunctella; P. interpunctella-E. kuehniella- C. cautella; P. 

interpunctella-C. cautella-E. kuehniella; E. kuehniella-C. cautella-P. interpunctella; C. cautella- E. kuehniella- P. 

interpunctella; P. interpunctella-E. kuehniella- C. cautella) 50 eggs from each host egg, for a total of 150 eggs. 

After a female parasitoid was placed in each tube, honey was administered, and removed after 24 hours. The dark 

coloured eggs were counted and recorded by daily observations. The experiments were performed with 15 

repetitions for each pests. 

 

Parasitism performance of adult parasitoid stored at 4 °C 

50 freshly hatched female parasitoids T. pintoi were placed individually in tubes and stored at 4 °C in the 

refrigerator. 

Ten tubes of adult female parasitoids stored in the refrigerator for one day were collected and transferred to the 

laboratory at 25 °C. These adult parasitoids were given fresh E. kuehniella eggs and honey as food every day. The 

eggs administered the previous day were collected in separate tubes, their data were recorded, and they were 

stored to await adult hatching. Then, kept in the refrigerator for two days, 10 tubes containing the adult female 

parasitoids were collected, and brought to the laboratory at 25 °C. İn the same way these adult parasitoids were 

given fresh E. kuehniella eggs and honey every day, the eggs administered the previous day were collected in 

separate tubes, their data were recorded, and they were stored to await adult hatching. The same procedure was 

applied to parasitoids stored at 4 °C for 3 and 4 days. The adult female belonging to the control group were 

recorded by giving honey at 25 °C. The experiments were performed with 10 repetitions. 

 

Statistical evaluation 

Experiments’ data obtained were analyzed using the SPSS 21.0 package program according to the random plots 

trial design. Comparison of the means of the data obtained was performed using the Duncan multiple comparison 

test.  

 

RESULTS and DISCUSSIONS 

 

In the study 1-4 days old eggs were used to investigate the effects of egg age on parasitism. The females of all 

tested hosts parasitized a significantly higher number of younger hosts in all offered combinations. T. pintoi 

preferred eggs up to 1 day old in all three hosts (Table 1). In a previous study females of all strains tested 

parasitized a signifcantly higher number of younger hosts in all combinations offered (Monje et al., 1999). While 

little parasitism was observed in two-day-old eggs, almost no parasitism was observed in three- and four-day-old 

eggs. In most Trichogramma species, the number of parasitized hosts decreases as the host embryo develops. 
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A study was conducted to investigate the host and egg-age preferences of T. brassicae, T. cacoeciae, and T. 

evanescens E. kuehniella and C. cautella was found that all three parasitoid species preferred 1-day-old eggs of E. 

kuehniella and C. cautella over 2- and 3-day-old eggs (Kara & Özder, 2017). It is known that one of the most 

important factors in host acceptance of parasitoids is the age of the host (Reznik et al., 1997). The age of the host 

has a significant effect on the parasitization, development and reproduction of a parasitoid (Navarajan, 1979). T. 

pintoi was found to parasitize P. interpunctella 2-, 3-, and 4-day-old eggs statistically to the same extent, 

preferring mostly 1-day-old eggs. 

 

Table 1. Egg age preference of Trichogramma pintoi in different hosts  

Çizelge 1. Trichogramma pintoi'nin farklı konukçularda yumurta yaşı tercihi 

Hosts 1 old 2 old 3 old 4 old 

Ephestia kuehniella 21.33±1.08b* 11.60±1.00 c 1.66±0.43 d 0.40±0.21 d 

Cadra cautella 15.20±1.61 b 7.06±0.98 c 2.80±0.75 d 0.26±0.20 d 

P. interpunctella 12.46±0.74 b 2.80±0.88 c 0.33±0.15 c 0.00±0.00 c 

*Mean in a column with the same letters are not significantly different (p<0.05). 

 

A study was conducted in an attempt to determine egg age preferences of four different Trichogramma species 

on E. kuehniella and Cydia pomonella eggs, accordingly, four different Trichogramma species were found to 

parasitize on E. kuehniella eggs at the highest rate on 1-day-old eggs and at the lowest rate on 5 day-old eggs 

(Bulut, 1990). In another study, young eggs were found to contain more protein, glycogen and triglycerides, 

making them preferable and more suitable for mass production (Kishani et al., 2016). 

 

Table 2. Host preference of Trichogramma pintoi’s on eggs of E. kuehniella, C. cautella and P. interpunctella  

Çizelge 2. Trichogramma pintoi’nin E. kuehniella, C. cautella ve P. interpunctella yumurtalarındaki konukçu tercihi 

                   Number of eggs parasitized in different hosts 

Parasitoit E. kuehniella C. cautella P. interpunctella 

T. pintoi 20.13±0.98 a* 18.80±0.70 a 4.60±0.58 b 

*Mean with the same letters are not significantly different (p<0.05). 

 

When host preference was examined, it was found that the highest parasitism occurred in E. kuehniella with 

20.13±0.98 and in C. cautella with 18.80±0.70, being statistically in the same group. This was followed by P. 

interpunctella with a parasitization rate of 4.60±0.58 (Table 2, p < 0.05). 

The second preferred host was P. interpunctella, which is also one day old, and the parasitoid parasitized 

4.60±0.58 eggs. Hassan (1994) parasitoid in the selection of mass production hosts in addition to efficacy was 

found to depend on the physical and physiological conditions in which they are found. In the selection of the mass 

rearing, the biological parameters determined in the laboratory are not always sufficient. Considering the hosts 

used in different parts of the world, economic and local conditions are paramount in the selection of hosts 

(Özpınar, 1997). In one study, it was reported that host switching decreased parasitoid performance, and that 

parasitoid performance of E. kuehniella decreased significantly when parasitoids reared on Sitotraga cerealella 

began to live on E. kuehniella eggs as hosts (Iranipour et al., 2010). 

Kara (2006) comparatively investigated the host preferences of parasitoids that were found on eggs of C. cautella 

and E. kuehniella, it was found that the adaptation of parasitoids developed on C. cautella to the eggs of E. 

kuehniella is much easier and that the adaptation of parasitoids developed on E. kuehniella eggs to C. cautella 

eggs was some what weaker. 
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Our results showed that the parasitoid survived for 1, 2, 3 and 4 days at 4°C. In stored adult T. cacoeciae and T. 

brassicae, life span was reduced as a result of cold storage (Ozder, 2008). The female with the shortest life 

expectancy at four days of storage was calculated as 6.70±2.09 days. The longest lifespan was obtained with one-

day storage compared to the control group and was calculated to be 11.40±7.54 days (Table 3, p< 0.05). The total 

number of eggs parasitized by T. pintoi during its lifetime was calculated to be 133.6±1.38 during one-day storage 

(Table 3). 

 

Table 3. Mean longevity and fecundity of stored Trichogramma pintoi  

Çizelge 3. Trichogramma pintoi’nin ergin dişi ömrü ve ömrü boyunca parazitlediği toplam yumurta sayısı 

Storage period (day) Female Longevity (day) Parasitized eggs (E.kuehniella) 

1 11.40±7.54 b* 133.60±5.32 b 

2 9.20±3.20 c 96.20±2.20 c 

3 8.60±6.70 c 72.10±5.10 c 

4 6.70±2.09 d 52.40±2.40 d 

Control 14.40±2.41a 196.40±5.32a 

*Mean in a column with the same letters are not significantly different (p<0.05). 

 

In one study, 4 °C was found to be the most suitable temperature for storage of adult T. cacoeciae (Ozder, 2008). 

Also the fecundity of T. pintoi statistically decreased after the first day. Female longevity among the adults stored 

for two and three days were not statistically different. The lowest parasitization was observed in the adults stored 

for four days (52.4±2.4). The adults stored for two and three days were statistically similar. According to this 

study, adult T. pintoi can be stored for 1 to 4 days (Table, 3). 

 

STATEMENT OF CONFLICT OF INTEREST 

The authors declare no conflict of interest for this study. This study was supported by Tekirdag Namık Kemal 

University Scientific Research Projects (BAP) with the project numbered NKUBAP.03.GA.17.089. 

 

AUTHOR’S CONTRIBUTIONS 

The contribution of the authors is equal. 

 

STATEMENT OF ETHICS CONSENT 

Ethical approval is not required as there are no studies with human or animal subjects in this article. 

 

REFERENCES 

 

Agamy, E. (2010). Field evaluation of the egg parasitoid, Trichogramma evanescens West. against the olive moth 

Prays oleae (Bern.) in Egypt. Journal of Pest Science, 83, 53-58. https://doi.org/10.1007/s10340-009-0273-x. 

Andrade, G.S., Pratissoli, D., Dalvi, L., Desneux, N., & Goncalves, H.J. (2011). Performance of four Trichogramma 

species (Hymenoptera: Trichogrammatidae) as biocontrol agents of Heliothis virescens (Lepidoptera: 

Noctuidae) under various temperature regimes. Journal of Pest Science, 84, 313-320. 

https://doi.org/10.1007/s10340-011-0364-3 

Aydin Özder, N., & Kilincer, N. (1996). The Effect of Agrotis segetum (Denis and Schiff) (Lepidoptera: Noctuidae) 

eggs age and pattern, food and temperature on longevity, fecundity, progeny and parasitism rate of 

Trichogramma embryophagum (Hartig) ve T. turkeiensis (Kostadinov) (Hymenoptera: Trichogrammatidae). 

Türkiye Entomoloji Dergisi, 20 (1), 35-4. https://dergipark.org.tr/tr/download/article-file/64681 

http://dergipark.gov.tr/mkutbd
https://doi.org/10.1007/s10340-009-0273-x
https://doi.org/10.1007/s10340-011-0364-3
https://dergipark.org.tr/tr/download/article-file/64681


MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2), 355-362 Araştırma Makalesi / Research Article 

 

360 

Bernardi, E.B., Haddad, M.L., & Parra, J.R.P. (2000). Comparison of artificial diets for rearing Corcyra cephalonica 

(Lep.: Pyralidae) for Trichogramma mass production. Revista Brasileira de Biologia, 60, 45-52. 

https://doi.org/10.1590/S0034-71082000000100007  

Bulut, H. (1990). Yumurta parazitoiti Trichogramma türleri için uygun konukçu yumurtası yaşının belirlenmesi ve 

erginlerin bazı davranışları üzerine araştırmalar. Türkiye II. Biyolojik Mücadele Kongresi Bildirileri, pp. 37-51. 

Desneux, N., Wajnberg, E., Wyckhuys, K.A.G., Burgio, G., Arpaia, S., Narvaez-Vasquez, C.A., Gonzalez-Carbrera, J., 

Catalan Ruescas, D., Tabone, E., Frandon, J., Pizzol, J., Poncet, C., Cabello, T., & Urbanrja, A. (2010). Biological 

invasion of european tomato crops by Tuta absoluta: ecology, history of invasion and prospects for biological 

control. Journal of Pest Science, 83, 197-215. https://doi.org/10.1007/s10340-010-0321-6  

Farahani, H.K., Ashouri, A., Zibaee, A., Abroon, P., & Alford, L. (2016). The effect of host nutritional quality on 

multiple components of Trichogramma brassicae fitness. Bulletin of Entomological Research, 106, 633-641. 

https://doi.org/10.1017/S000748531600033X 

Farahani, H.K., Ashouri, A., Zibaee, A., Abroon, P., & Alford, L. (2016). The effect of host nutritional quality on 

multiple components of Trichogramma brassicae fitness. Bulletin of Entomology Research, 106 (5), 633-641. 

https://doi.org/10.1017/S000748531600033X  

Hassan, S.A. (1994). Improved method for the production of the angoumois grain moth Sitotroga cerealella 

(Olivier) Trichogramma and other egg parasitoids. October 4-7. Cairo (Egypt) (Ed. Wajnberg, E. INRA, Paris, 

1995). 

Iranipour, S., Vaez, N., Ghanbalani, G.N., Zakaria, R.A., & Jafarloo, M.M. (2010). Effect of host change on 

demographic fitness of the parasitoid, Trichogramma brassicae. Journal of Insect Science, 10, 78. 

https://doi.org/10.1673/031.010.7801  

Kara, G. (2006). Cadra (Ephestia) cautella Walk ve Ephestia kuehniella Zell. (Lepidoptera: Pyrallidae) ile yumurta 

parazitoitleri Trichogramma brassicae Bedzenko, Trichogramma cacoeciae Marchal ve Trichogramma 

evanescens (Westwood) (Hymenoptera: Trichogrammatidae) arasındaki biyolojik ilişkiler. Yüksek Lisans Tezi, 

Trakya Üniversitesi, Fen Bilimleri Enstitüsü, Bitki Koruma Anabilim Dalı, 57 s. 

https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=ETG1s4TyEr5uNv2Zb3f35g&no=yjr6WGotNY4PTzOTX

SimBA 

Kara, G., & Ozder, N. (2017). Trichogramma brassicae, Trichogramma cacoecia ve Trichogramma evanescens’ in 

konukçu ve yumurta yaşı tercihi üzerinde araştırmalar. Bitki Koruma Bülteni, 57 (4), 423-432. 

https://dergipark.org.tr/tr/download/article-file/395053 

Kilincer, N., Gurkan, M.O., Veenhuizen, E., & Bulu,t H. (1990). Host–age preference of Trichogramma 

embryophagum ( Hartig ), T. turkeiensis Kostadinov, T. dendrolimi Matsumura and Trichogramma sp. for the 

factitious host Ephestia kuehniella Zeller. Türkiye Entomoloji Dergisi, 14 (2), 67 -74. 

https://dergipark.org.tr/tr/download/article-file/64514 

Laba, I., W dan, & Kartohardjono, A. (1998). Pelestarian Parasitoid dan Predator dalam Pengendalian Hama 

Tanaman. Journal of Litbangtan, 17 (4), 122-129. 

Li-ying (1994). Worldwide use of Trichogramma for biological control of different crops: A survey. In: Wajnberg, E. 

& S. A. Hassan (eds.) Biological control with egg parasitoids. CAB International, Wallingford. 37-54 pp. 

Maneerat, T., & Suasaard, W. (2015). Population trends of sugarcane moth borers and their larval parasitoid, 

Cotesia flavipes (Cameron) (Hymenoptera:Braconidae) in growing sugarcane plantations. Kasetsart Journal of 

Natural Sciences, 49 (3), 403-412. 

Monje, J.C., Zebitz, C.P.W., & Ohnesorge, B. (1999). Host and host age preference of Trichogramma galloi and T. 

pretiosum (Hymenoptera: Trichogrammatidae) reared on different hosts. Journal of Economic Entomology, 92 

(1), 97-103. https://doi.org/10.1093/jee/92.1.97  

http://dergipark.gov.tr/mkutbd
https://doi.org/10.1590/S0034-71082000000100007
https://doi.org/10.1007/s10340-010-0321-6
https://doi.org/10.1017/S000748531600033X
https://doi.org/10.1017/S000748531600033X
https://doi.org/10.1673/031.010.7801
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=ETG1s4TyEr5uNv2Zb3f35g&no=yjr6WGotNY4PTzOTXSimBA
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=ETG1s4TyEr5uNv2Zb3f35g&no=yjr6WGotNY4PTzOTXSimBA
https://dergipark.org.tr/tr/download/article-file/395053
https://dergipark.org.tr/tr/download/article-file/64514
https://doi.org/10.1093/jee/92.1.97


MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2), 355-362 Araştırma Makalesi / Research Article 

 

361 

Navarajan, A.V. (1979). Influence of host age on parasitism by Trichogramma australicum Gir. and T. japonicum 

(Ashm.) (Trichogrammatidae: Hymenoptera). Department of Entomology, Tamil Nadu Agricultural University, 

Coimbatore, India, pp 277-281. 

Ozpınar, A. (1997). Ephestia kuehniella Zeller ve Sitotroga cerealella (Olivier) yumurtaları üzerinde Trichogramma 

evanescens Westwood’un etkisinin karşılaştırılması. Bitki Koruma Bülteni, 37 (1), 59-65. 

https://dergipark.org.tr/tr/download/article-file/41503 

Özder, N. (2004). Effect of different cold storage periods on parasitization performance of Trichogramma 

cacoeciae (Hymenoptera: Trichogrammatidae) on eggs of Ephestia kuehniella (Lepidoptera, Pyralidae). 

Biocontrol Science and Technology, 14 (5), 441-447. https://doi.org/10.1080/09583150410001683529  

Özder, N. (2006). Comparative biology and life tables of Trichogramma brassicae and Trichogramma cacoeciae 

with Ephestia kuehniella as host at three constant temperatures. The Great Lakes Entomolgist, 39 (1-2), 62-66. 

https://scholar.valpo.edu/cgi/viewcontent.cgi?article=2148&context=tgle 

Özder, N. (2008). Effect of cold storage of adult Trichogramma brassicae, T. cacoeciae and T. evanescens (Hym.: 

Trichogrammatidae). Archives of Phytopathology and Plant Protection, 41 (4), 296-299. 

https://doi.org/10.1080/03235400600759347  

Özder, N., & Kara, G. (2010). Comparative biology and life tables of Trichogramma cacoeciae, T. brassicae and T. 

evanescens (Hymenoptera: Trichogrammatidae) with Ephestia kuehniella and Cadra cautella (Lepidoptera, 

Pyralidae) as hosts at three constant temperatures. Biocontrol Science and Technology, 20 (3), 245-255. 

https://doi.org/10.1080/09583150903497880  

Öztemiz, S. (2010). Depolanmış ürünlerde zararlı Ephestia kuehniella Zeller (Lepidoptera:Pyralidae)’nin biyolojik 

mücadelesinde yumurta parazitoidi Trichogramma evanescens Westwood (Hymenoptera: 

Trichogrammatidae)’in etkinliğinin belirlenmesi. Erciyes Üniversitesi Fen Bilimleri Dergisi, 26 (1), 57-62. 

https://dergipark.org.tr/tr/download/article-file/236263 

Öztemiz, S., Ercan, F.S., & Tuncbilek, A.S. (2013). Türkiye’de Trichogramma (Hymenoptera: Trichogrammatidae) 

türleri, konukçuları ve sistematiğindeki son gelişmeler. Erciyes Üniversitesi Fen Bilimleri Enstitüsü Dergisi, 29 

(3), 240-246. https://dergipark.org.tr/tr/download/article-file/236112 

Pak, G.A. (1988). Selection of Trichogrammma for biological control. Ph.D. dissertation, Agricultural University of 

Wageningen, The Netherlands. https://edepot.wur.nl/201854 

Pak, G.A., Buis, H.C.E.M., Heck, I.C.C., & Hermans, M.L.G. (1986). Behavioural variations among strains of 

Trichogramma spp.: hostage selection. Entomologia Experimentalis et Applicata, 40, 247-258. 

Pinto, J.D., & Stouthamer, R. (1994). Systematics of the Trichogrammatidae with emphasis on Trichogramma. In 

Biological Control with egg parasitoids. eds. E. Wajnberg and S. A. Hassan. pp.1-36. 

Pintureau, B. (2009). La lutte biologique et les Trichogrammes. Application au controˆle de la pyrale du maıs. Ed. 

Le Manuscript, Paris. 

Pitcher, S.A., Hoffmann, M.P., Gardner, J., Wright, M.G., & Kuhar, T.P. (2002). Cold storage of Trichogramma 

ostriniae on Sitotroga cerealella eggs. Biocontrol, 47, 525-535. 

Reznik, S.Y., & Umarova, T.Y. (1990). The influence of host’s age on the selectivity of parasitism and fecundity of 

Trichogramma. Entomophaga, 35, 31-37. https://doi.org/10.1007/BF02374298.pdf 

Sertkaya, E., & Kornoşor, S. (2002). Sesamia nonagrioides Lef. (Lep.:Noctuidae) yumurtaları üzerinde 

Trichogramma evanescens West. (Hym. Trichogrammatidae)’in bazı biyolojik özelliklerinin incelenmesi. 

Mustafa Kemal Üniversitesi Ziraat Fakültesi Dergisi, 7 (1-2), 73-80. 

https://dergipark.org.tr/tr/download/article-file/183805 

Smith, S. (1996). Biological control with Trichogramma: advances, successes, and potential of their use. Annual 

Review of Entomology, 41, 375-406. https://doi.org/10.1146/annurev.en.41.010196.002111 

http://dergipark.gov.tr/mkutbd
https://dergipark.org.tr/tr/download/article-file/41503
https://doi.org/10.1080/09583150410001683529
https://scholar.valpo.edu/cgi/viewcontent.cgi?article=2148&context=tgle
https://doi.org/10.1080/03235400600759347
https://doi.org/10.1080/09583150903497880
https://dergipark.org.tr/tr/download/article-file/236263
https://dergipark.org.tr/tr/download/article-file/236112
https://edepot.wur.nl/201854
https://doi.org/10.1007/BF02374298.pdf
https://dergipark.org.tr/tr/download/article-file/183805
https://sci-hub.wf/10.1146/annurev.en.41.010196.002111


MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2), 355-362 Araştırma Makalesi / Research Article 

 

362 

Steidle, J.L.M., Rees, D., & Wright, E.J. (2001). Assessment of Australian Trichogramma species (Hymenoptera: 

Trichogrammatidae) as control agents of stored product moths. Journal of Stored Products Research, 37, 263-

275. https://doi.org/10.1016/s0022-474x(00)00027-8 

Subandi, M., Setiati, Y., & Mutmainah, N.H. (2017). Suitability of Corcyra cephalonica eggs parasitized with 

Trichogramma japonicum as intermediate host against sugarcane borer chilo auricilius. Bulgarian Journal of 

Agricultural Science, 23 (5), 779-786. https://www.agrojournal.org/23/05-14.pdf 

Uzun, S. (1994). Değişik sicakliklarda Trichogramma brassicae (Bezdenko) (Hymenoptera: Trichogrammatidae)’nin 

un güvesi (Ephestia kuehniella Zell.) yumurtalarinda konukçu-parazit ilişkileri ve depolanmasi üzerinde 

araştirmalar. Türkiye 3. Biyolojik Mücadele Kongresi Bildirileri, Entomoloji Derneği Yayinlari 7, 431-440.

 

http://dergipark.gov.tr/mkutbd
https://doi.org/10.1016/s0022-474x(00)00027-8
https://www.agrojournal.org/23/05-14.pdf

