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Table 1: Morphological traits at different stages of immature T. brassicae

bl 2, 5e A e
Evaluated stage

Morphological traits

(Pupa)e yas

(larvae- prepupa—pupa)e s —s pid s — 3,9

(larvae- prepupa—pupa)es is —o pid i — 5,3

(body length) s Jsb
(head width) ,u ¢
S gpia alol
(compound eye distance)

el JSe Sl Ll sk dla 5 Gu S5 6,
.(Dahlan and Gorde, 1996)
Flanders, )ss,¥ 4w T. embryophagum s
Pakand) s,¥ cw Ll T. brevicapillum s 4 (1937
o is Buee .ol sl suls Lendis (Oatman, 1982
Lo ol sk s Y0 slasslo,l Gk 3 oY o
S el su s sds ISl (S5 S G oS 5 Se ) salanl
2obal 5 4S5 L L ks Ghags oo S ey
Omas 4 5ol s sad Lge oleMbl (558 @Sy Sae
Ole) wue o laalie Jubs a5 50¥ (o uluad
wadi ol Jssby 5 oles bl i 50 T, brassicae s,
Jsb aelasl o Jsbo 4 (aelew 0 -¥A) 555 50 5 Gl (oS
Ol 55, s T. ochilonis Lo Y (so,90
A 1, oley @ae T. australicum s (Tanaka, 1985) s

Gy g s
AB8E Lo 5 Blis e o, as T, brassicae Y
da yo ol Ha ol G Do e (s (EAs G S8
Gabaess, S5y 0858 L ose 5 o) Glas g
Jarjees and Merritt (2002) .(v JS&) e o1 5o paddie
—ods, S w5, a3l 1, T, australicum Y 50
oled! Flanders (1937) .wu S s s 5L aalis
Sl il 5 O S au 3L ol sl Y Ho S il
la yo ol ool a3l 3l el saaabe U
Aae clalllas o oo s p 58 (ou9 Sose 4 50
LGS Lo oY G SSE 5 Gioled selon
s ol o)l san saie ol ¢ aas e (LS Lol S S
3550 09 s ol cueal Bla g5Y G slaad s
Sa S sulallzsd geilel s o LIS 5 sba L



\oF

Jarjees et )euul saalie L8 (Sacciform)a s oSl
(al., 1998; Jarjees and Merritt, 2002

S il Hle 5 Wu S s o5 (6,)KaAS 5 Guy el
suis drichogramma &S ol 5o oY seuss b

o (Pyriform)a s som & asd oess 3 0¥ JKa

S8 u3b g Y e (o 5,|;\§‘..4.5 3 sl OF 51 oy o 52304 sl 5 b o5 (I .T. brassicae B Jle ) s

(o) (o Ob) & Su335) 0 ks o 0Cellus (<-)s i (3 )5l Sad g (<)o ol i (g oo g1 5 50
Figure 1- Immature stages of T. brassicae. A) healthy egg-containing parasitoid after 52 h
postoviposition B) larval stage, Lack of any hair and specific organs C) prepupa (<-) urate cells D)
pupa(<-) Ocellus E) pupa (near to hatching) (Orginal)
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Figure 2- Mean body length and width of different stages of immature T. brassicae.
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Table 2- Comparison of mean morphological characteristics in different stages of immature T. brassicae.

She Sl ol (mm) Jsta> (mm) zsta> SE+.,KL. obicsy, Shs Al
Standard Minimum Maximum (Mean £SE) (Morphological (Stage)
Deviation (mm) (mm) traits)
0.01 0.97 1.01 0.98+ 0.002 Length Larvae
0.008 0.67 0.67 0.68+ 0.001 Width
0.01 0.96 1.01 0.98+ 0.002 Length
0.008 0.55 0.55 0.56 0.001 Width Prepupa
0.01 0.95 1.01 0.97+ 0.002 Length Pupa
0.011 0.54 0.54 0.56+ 0.001 Width
0.018 0.47 0.52 0.49+ 0.003 Compound eye

distance
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Figure 3- Optical photomicrograph of urate cells in prepupa (Giemsa staining, Magnification 40X) (Orginal).

835 Duo S s g oddd Gl geoss oludal
Ad 8,98 ool T. australicum s (Tanaka, 1985)c.cd
5 Jsb Sl (Jarjees and Merritt, 2002) s 53 cielis
<[0F 5+/-AV sl 3 4o T. brassicae s ,udd o Gu Ga,e
T G Lo i) ol ¥ Jsan o YUSd)ass el
Iy stasbie < pV (ase 5V ¥0 L by Jsk australicum
.(Jarjees and Merritt, 2002) cuws! aiiils

oliteds; o« el 88a3 oyl guals 38a3
IS8 (s 9o se I, T brassicae JdLb Jalye 4 b gs 50
- sl S5 O AT cueal 4 da s b ol sals
Ol @l daas 5l sad 5wl Jalse ulS b
oliieds, Giline sl glulis o LS & 3a8a3
2153 g0 aSL sl oo wie T. Drassicae aas aw si3l,L
a0 olad 4 58 ST olallas il s sl

o g ool slaaiia Gl il (S35 o Spee
85l T. brassicae o .(Jarjees and Merritt, 2002) =l
s Slaglie ¥ She slaadas el (Sike
oo 4 Soe slapdin dlase ol o (Y Jgan)se]
BB 5 obles solas adin sae 4w 5 K5 508 5 S
laisl Jal, s sed Flanders (1937) () JS)asiiua saalie
JolS s dia Sy 0 s © S 08 Qe 8 S wids
Jaldie Sas oo i T braasicae o se yo b o Jslas
Gliie (Jsane Hsb 4o ol ad sass Gadig) 955 S5)
ool aly 036 50150 £ 5 olulae Jb Su sl oSG
o 58 Do pd g dw logas (Spad (a0

(Flanders, 1937) el sas - 5ks Trichogramma
G a5 4w 5 wlie Lu,8 sae ol T. brassicae .

L ol T. chilonis o S u8d go,408 05 S9s Ll

(:\Ea.a

00+ .ol 5 sl&mils ol HLaml "S5 ol g 855l b Glads (eelaial (S (s350 680 ol o piia AYVF 2 elad

Aol

Abdel-Galil FA, Mousa SE, Rizk MM, El-Hagag GHA, and Hesham AEL, 2018. Morphogenetic traits of the
egg parasitoid Trichogramma for controlling certain date palms lepidopteran insect pests in the New Valley
Governorate. Egyptian Journal of Biological Pest Control 28(1): 88-98.



V4 e fLl Jal yo celinds JSuh i & puadd g ealich Cida oy 3

Bigler F, Bosshart S, Waldburger M and Ingold M, 1990. Dispersal of Trichogramma evanescens Westw. And
its impact on parasitism of eggs of Ostrinia nubilalis Hbn. Mitteilungen der Schweizerischen
Entomologischen Gesellschaft 63: 381-388.

Dahlan AN and Gordh G, 1996. Development of Trichogramma australicurn Girault (Hymenoptera:
Trichogrammatidae) on Helicoverpa armigera (Hubner) Eggs (Lepidoptera: Noctuidae). Australian Journal
of Entomology 35(4): 337-344.

Ehtashamul H, and Mohammad Y, 2007. First record of Trichogramma plasseyensis Nagaraja (Hymenoptera:
Trichogrammatidae), from Central India, and its morphometric & additional diagnostic characters. Indian
Journal of Entomology 69(1): 58-62.

Flanders SE, 1937. Notes on the life history and anatomy of Trichogramma. Annals of the Entomological
Society of America 30(2): 304-308.

Gatenby JB, 1917. The embryonic development of Trichogramma evanescens Westw. monembryonic egg
parasite of Donacia simplex Fab. Quarterly Journal of Microscopical Science 2(2): 149-187.

Jarjees E, Merritt DJ and Gordh G, 1998. Anatomy of the mouthparts and digestive tract during feeding in
larvae of the parasitoid wasp Trichogramma australicum Girault (Hymenoptera: Trichogrammatidae).
International Journal of Insect Morphology and Embryology 27(2): 103-110.

Jarjees EA and Merritt DJ, 2002. Development of Trichogramma australicum Girault (Hymenoptera:
Trichogrammatidae) in Helicoverpa (Lepidoptera: Noctuidae) host eggs. Australian Journal of Entomology
41(4): 310-315.

Khan Salman and Yousuf Mohd, 2017. Morphometric analysis of Trichogramma achaeae Nagaraja and
Nagarkatti, an important biological control agent of agriculture and forestry. Journal of Biological Control
31(2): 90-94.

Khan S, Yousuf M and lkram M, 2018. Morphometric Studies of Two Species of Trichogramma
(Hymenoptera: Trichogrammatidae). In Proceedings of the Zoological Society (pp. 1-10). Springer India.

Knutson A, 1998. The Trichogramma Manual. Bulletin/Texas Agricultural Extension Service; no. 6071.

Moos-Nuessli E, 2001. Wenn die Mannchen vor lauter Duft die Weibchen nicht mehr finden. LID
Mediendienst 2505; 3-5.

Nenon JP, Boivin G, Le Lannic J and van Baaren J, 1995. Functional morphology of the mymariform and
sacciform larvae of the egg parasitoid. Anaphes victus.

Pak GA and Oatman ER, 1982. Biology of Trichogramma brevicapillum. Entomologia experimentalis et
applicata 32(1): 61-67.

Querino RB and Zucchi RA, 2004. Morphometric analysis in Trichogramma (Hymenoptera:
Trichogrammatidae) species. Neotropical Entomology 33(5): 583-588.

Tanaka M, 1985. Early embryonic development of the parasitic wasp, Trichogramma chilonis (Hymenoptera,
Trichogrammatidae). Recent Advances in Insect Embryology in Japan” (H. Ando and K. Miya, Eds.).
ISEBU Co. Ltd., Tsukuba.

Wu ZX, Cohen AC and Nordlund DA, 2000. The feeding behavior of Trichogramma brassicae: hew
evidence for selective ingestion of solid food. Entomologia experimentalis et applicata 96(1): 1-8.



Ofylsan g ow,yld AN

Morphological Study and Its Changes in Immature Stages of Parasitoid Wasp
Trichogramma brassicae (Hymenoptera:Trichogrammatidae) on Ephestia
kuehniella (Lepidoptera :Pyralidae)

F Farsi!, J Nozari?*and V Hosseininaveh?

1Graduated Ph. D. of Entomology, Department of Plant Protection, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran.

2Associate and Professor of Entomology Respectively, Department of Plant Protection, College of Agriculture and Natural
Resources, University of Tehran, Karaj, Iran.

*Corresponding author: nozari@ut.ac.ir
Received: 12 March 2019 Accepted: 27 January 2020

Abstract

In spite of increasing the use of applied research in Trichogrammatidae family, study the morphology of the
immature stages of the species seems to be necessary and important. One of the important biological control agents
against numerous pests of Lepidoptera is Trichogramma brassicae Bezdenko (Hymenoptera:
Trichogrammatidae). In the present study, biological traits including the lengths of the developing period of the
immature stages, morphological traits were measured in each immature stages of Trichogramma brassicae
Bezdenko (Hymenoptera: Trichogrammatidae) including larvae, prepupae and pupae, as well as mean body length
and width and compound eyes spacing by dissecting of parasitized host egg. At 25+ 1°C, an average of the larval
stage lasted a bit more than two days, the pre-pupa stage was 2.5 days and the pupa stage was 3.5- 4 days. Neonate
Larvae, with an opaque body, which is lack of external morphological characters had the highest mean length
((mean= 0.98+ 0.002 SEM) and width (mean= 068+0.001 SEM) of the body in comparison with other immature
stages of development. The emergence of urate disks, promising the being the prepupa stage, appeared
approximately 52 hours after egg-laying. Pupa was exarate and without cocoon. As there are very few studies on
the immature stages of Trichogramma parasitoid, the results of this study can be used as the basis for other future
studies.

Keywords: Egg parasitoid, Immature stage, Morphological trait, Trichogramma brassicae.
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