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Dispersal behavior of Trichogramma brassicae in rice field

J. SHIRAZI™, M. AMIR MAAFI? H. DADPOUR?, A. JOOYANDEH*
1 and 2. Biological Control Research Dept. and Sunn Pest Research Dept, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran; 3.
Amol Biological Control Research Lab, Amol, Biological Control Research Dept., Iranian Research Institute of Plant Protection, AREEO, Amol,
Iran, 4. Plant Protection Dept., Agricultural Education and Natural Resources Research Center of Khorasan Razavi, AREEO, Mashhad, Iran

Abstract

Dispersal of Trichogramma brassicae Bezd. was studied in 2 rice fields by a single release of 50000 adult wasps from a central point
and recapturing them using yellow sticky traps and egg cards of Sitotroga cerealella (Oliv.) Results revealed that in rice field 1, dispersal
coefficients were 3.04 and 1.07 m?/day at 1% and 2™ sampling turns. However, it reached to a level of 11.28 m%day at 3 sampling turn. In
contrast, T. brassicae dispersed with a speed of 3.93 m*day at 1% sampling turn and had the highest dispersal coefficient (29.76 m*/day) at 3"
sampling turn in rice field 2. Similarly, the distances that encompassed 98% recaptured T. brassicae was highest in field 2 (53.45 m)
compared with that in field 1 (15.11 m) at 3™ sampling turn. Number of wasps remained in fields 1 and 2 were recorded as 630.67 and
272.18 individuals, respectively, for total sampling turns. Moreover, the highest parasitism rates (64.75 and 91 mean parasitized eggs/card in
fields 1 and 2, respectively) were observed at 1 meter distance from release point at first sampling turn and it decreased with time and
distance elevation. It is concluded that more release points of T. brassicae per rice field is required to achieve universal dispersal in
successful rice stem borer biocontrol. It needs innovation in packing and release method of the wasp.
Keywords: Biological control, dispersal behavior, rice stem borer, Trichogramma brassicae
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Fig 1. Experimental field locations in Daboodasht, Amol (right) and
pattern of plots and stakes bearing yellow sticky cards in
experimental rice fields (left).
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experimental fields.
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Table 1. Quality control statistics of Trichogramma brassicae specimens
before release in rice field comparing with standard indices.

Criterion Standard  Observed
Emergence rate (%) >85% 92%
Sex ratio (% of females) >50% 61.2%
Female abnormality (%) <5% 2%
Fecundity (No of eggs per female in lifetime) 40 43.7
Mortality after 4 days (%) < 20% 12%
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Table 2. Parameters and coefficients determined by fitting Trichogramma brassicae release-recapture data to diffusion model
(Rudd and Gandour, 1985) after releasing 50000 wasps from a central point in rice field.

Field no. t A B R? D (m?day) Xog (M) m v

1 14.86 0.0416 0.71 3.04 9.80 2,97 129.27

1 2 19.82 0.0358 0.83 1.74 10.57 1.39 185.67

3 18.65 0.0324 0.65 11.28 15.11 0.86 282.08

4 391 0.0001 0.56 124 12.62 0.88 43.72

Cumulative 67.34 0.0358 0.69 0.87 10.47 0.54 630.67
1 23.61 0.0318 0.57 3.93 11.21 2.68 234.58

2 2 0.9753 0.0001 0.54 6.25 20.01 141 172.58

3 1.35 0.0014 0.62 29.76 53.45 111 64.32

4 0.8161 0.0013 0.71 10.08 35.92 0.9453 25.97

Cumulative 26.69 0.0302 0.62 1.03 11.50 0.9516 272.18

Ol "M ez Ao 3 QA 05,8 13 ol Xag' ¢ 25 o ;0 ‘D' ¢ ped 0 Rt Gl 'B 5 A ((gyls p e s !

w30 53 sbiladly pos Sl YV (o lea b e 5 S e

't Sampling turn; 'A and B' Model constants; 'R* Coefficient of determination; 'D' Diffusion coefficient; 'Xeg' Distance
encompassing 98% of population; 'm' Mortality or migration; 'Y," Number of wasps remained in the field
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Fig. 4. Total number of Sitotroga cerealella parasitized eggs per sentinel egg cards after a single release of 50000 Trichogramma brassicae from a
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s o) S el sl s szl a2l el (3l a5l e
P s s eapassie 5 Ol Sk, 5ok 68 @ e
Rudd and ) J5ls Sslite o b a8 S& s ool U
o S8 oLl Jra g5 ol 53 (Gandour, 1985
W s s 0,5 SIS (g g edle 5 S gla
T. brassicae 4035 o 33 a4 by e odd S5y I
Vo Ol cpl sl Candas fans 55 b= aa .
Ol glaadl b g B aS 035 Olwvsi 53 555 03 e e WL
Chapman et al., 2009; Chapman, ) ;|3 jlyses ) »
i (S e S sz 53 S5 e > (2007
St v_la@szﬂ VA sgd 4 Sl e85 cpl s
ml LS (Mahrughan et al. 2015) J ; (5,15 —d gl
s Glsteen SalS gl a0 3 bo sy
3 48 il ) L aalllnn go slnaily 51 S
Sl el 5 SKee (gilelay 5l e 395 95 U T. brassicae
c@l_u'au. Ay Ll adlh 50 Jasee bl G4y osle (6l
ks Jledd S 5505 Camerr Lo )3 A 01,8 55 Aol
S0 sl o8 (3l 31 g 05 53 03 (Kee) (S3lula
dam Jslaeze 5 05 (Sl i ses Ko slalle; 4
5 4ol 55 Chapman etal. (2009) sla iolassl 5l & 5
23 5SSl edd SIS 505 Camer A3 WA 0S5
03 Sl o35 o g pl 51 S (6l i sad Il Slae 5
DS T brassicae 55 sl A jaseie ol iags
e Dk Ol e w5 o 255 GBS L 5 ol
Aol L JS psba il pl b 5 B 5 e glagss
oy 5L 0l 83 b ian 5 3la S0 31 58
Aol ;e V0 Sl L5 T brassicae ;53 2!, LS o
(g es 5 ASJJ{J;V.:&; Sollay dads 5l (ahols - lee)
2 gy Ay dalre v g3 5505l SIS Sy
ol S 1y GulasT dsb 55 4650 s oSl 5 a2
JS 5l das Yo s ladlee s ladd sl ST aS Lae

ELE R VS EAR-P I Py SRS, <8 hls u:'iL“)T Cl"‘”

VA idosl (¥ oyl AV A 1 aLE sla s lew 5 ST

o

S5 JRS 53 s s SukS Sl Oluabl
.(Kolliker-Ott et al., 2004 ) wlv@“tﬁ e % 35l ge 5 0% s
o 5 Ol Sl sl e dsb S Sl
s glales 53 cdled 0L s o Sl Sl
m4) Ol bl 5 e 5 (IS 50 5 () o) S o
oo i S Olsea (Olge V5 L STy Jlis b
D3 ASE oy et g 3L ey sy ST Ol S35
Cdlw 5 o3lusl (6,05 Slidss (Smith, 1996) Llazs $
J3 OF 281 aUils 55 e oS5 Olse | 55 L
C,LJ ol g s .(Kolliker-Ott et al., 2004) Lla.sls
o Aeosn Jod Sl ege Do ClS J 1S )
dge 555 obelay Sl S e s S e Ol 5 (ir o
o3 3 oslinul 5, 50 T. brassicae 4o oy Jpd JB CoiS
Syl Glggean sl o Lal Oladllas L S ol

ST i 15 siledie ae) 53 o3k sl ey
365 aelS e glaggsluand sl Jls s 5 el
Rudd and ) 5,15 3 52 5 Ol i (g lby alien glaaio
ol s g sl s eslatal s 56 Je L(Gandour, 1985
35 LT brassicae 55 2S| oy Gl (it 4k
3 s Jlse 0 O 555 ol &S ol 23
Glm il 43 8 sy SIS iy 3 ayps s Il e
53 ki o i OS> iaman 5 Jost alsles o tles] ) g
S8y anllles Es) cpl gl edd S B8 5> Jib an
5ol SO 3 O 31 mn o515 (g3l a0 i S
3 g e i sl 5 a0l 53 O o153 (5 Sl
W S o slalsesl bl ldl an o gilla,
2l bgesg dsd LB 25l 56K bty eslind 3550 Joke
Rudd and ) 3,ls slsseen ae) ol 53 ol elrl o a s
.(Gandour, 1985; Chapman, 2007; Kuhar et al., 2004

Rt Ghasiy ol 52 (D) ity s S ]

SLasas 53 e Ay 3 5535 (ST kS w5 0 50



Br o Trichogramma brassicae 35 281, 5L, 0,8 5 55

S oles cidS 5 gilals, S 5ol SI3IL S
laals (s B b 5lad anlS Jases 53 55 o515
S Loy plasld Glbs = asm 55 53 5585 STy
obalay b BT J 528 s Sodbse 51 OLSG sl s
L S b alin SUS Comar 5 55 L b5
oLz (Chapman et al., 2009) L;L’ sla g .,L'Sda ol yot
i 53 LSS5 ool Ol Cmor oS15 45 0l
0353 el ol GES1 03 e Sl SR (S3T 050)
Glac il e g ax g b Jiagn ool il gl 53 30
Crar Dol @Ole (Wl 55 i) 015,508 4l
L Ol ond Ll s sdalie iula3l o553 55l el p S
SLSS as 550 53 2 55 hol T Comar &5 S Cab
Lal S 55 53 Olagee Sldm b (B5b ol o
s s BB Came A8 55 SIS s e p S e
o Meay A Sb A dls A 5ed5 (S| s Ll e S
SS) s pesdhe Lol S35 5 slay5ds aS sl ol slizel
ol slme ye ol an by 0L b 035 o5 Al
.(Smith, 1996) L5 & e odS|,; 4,30 ;5 35 (Phoresy)
3353 oy S gl el o S LY LS
S ol Al el oy B e Rl s e
Lol S50 5 55 sbelas Sl ot ssl 5 g amstia J5
akd sl slaasas Lol ea ol Sl AT
O a8 53 FOLS A a5 Bl 5L gl
i Al S il lals o Sl 23S
Sos et el Il s el Wl S0 5 505 st

Ll 5928 55 ab eds )5S ann s s Lol

S Bl
253 Slrl 3l ool DSl Sl (s e )
ol 558 (Sl Sl ao o Sliios
SNV g olad b (5555058 s 5 il «likos

ol 03 4 QI J}iw.a S J_}‘ e.,\.;)K.; &S Sl =YV

Wright et al., (Greatti and Zandigiacomo (1995) C;Lﬁ, L Laasl
S1 4 aalles Ly 5 54, Fournier and Boivin (2000) 5 (2001)
s T. evanescens (T. ostriniae (T. brassicae slL_—a 3.}
3,15 Glstan ac ;50 55 T, pretiosum

(Pl oan o3 J RS 50 e SIS 51 S
OLas 53 b ouds Comaz oS15 51 lis mhaws 3 5
ol mlasl cpl 5l ol claanl .ol 4550 53 pune
2553 ¢S bl Sl ey Ol SIS L 4 S sl
03 S i o 5o ol asl 2alS T, brassicae
Sl DTS sas sk 4530 53 555 nl Comar 2alS
D) e Jpb IS e e Ol 4 63b) wesS e &S
Cewlodd ;S5 55, A Slus> 53¢ 554> T. brassicae
aalzs 5 Wang et al. (1998) laa>s L 45 (Attaran, 2002)
(.S\J_: oeals s fets e Jole asls Slssan 50 o>
2 L84S coid &l Oley SBIS L 55 Comer
03 fatsn ol il als oS Sal andllas
Ol CddS L 85 5 st (Slansd et 3L Ol e 288
s Kanour and Burbutis (1984) slaa 3L L S ol AU 50
5,405 islke Shirazi et al. (2010)  Burbutis et al. (1977)

o593 55 Odasle olowl —wbislga glaesls Wlal
b s e 0l e baie gl Sl bS]
5 s a3 YUY il 1 26 V/OY (5 jas o
Ll 5 s as CiS Ol g o opl pls 3 Aoy VYR
AL G xS 5585 puS1y dailesl 0l s deles
L o e slacsls 5l (Sl o3 Jaee Jolse
3 (Canopy) oLS s Jiiig sl P P L
gl SR e 4 s g Gl mha d
Sldan 15 e a5 el 005 (S gt Sl LS 25 e
et 23 S & e gl An> EalS L OT S
.(Need and Burbutis, 1977; Shirazi et al., 2010) <l wjf O3
SOl b el Gk ol 2 Hs85 ol kil il s



rov

References

ALLEN, J.C. and D. GONZALEZ, 1974. Spatial attack
patterns of Trichogramma pretiosum around release
sites compared with a random diffusion model.
Environmental Entomology, 3: 647-652.

ANDOW, D.A. and D. R. PROKRYM, 1991. Release
density,  Efficiency and  disappearance  of
Trichogramma nubilalis for control of European corn
borer. Entomophaga, 36: 105-113.

ATTARAN, M.R. 2002. A study on different populations of
Trichogramma spp. (Hymenoptera: Trichogrammatidae)
in Northern provinces of Iran. Ph.D. thesis, Science
and Research Branch, Azad University, Tehran, Iran,
155 pp.

BANCROFT, J.S. 2005. Dispersal and abundance of Lygus
hesperus in field crops. Environmental Entomology,
34:1517-1523.

BLACKMER, J.L.,J.R. HAGLER, G. S. SIMMONS, and L.
A. CANAS, 2004. Comparative dispersal of
Homalodisca coagulate and Homalodisca liturata
(Homoptera: Cicadellidae).
Entomology, 33: 88-99.

BURBUTIS, P.P.G.D. CURL, and C.P. DAVIS, 1977. Host

Environmental

searching behavior by Trichogranmma nubilale on
corn. Environmental Entomology, 6: 400-402.

CHAPMAN, A.\V. 2007. Optimizing Trichogramma
ostriniae  (Hym; Trichogrammatidae) releases to
control European corn borer, Ostrinia nubilalis (Lep;
Crambidae) in bell pepper. Msc., thesis, Faculty of
the Virginia Polytechnic Institute, Virginia State
University, USA, 71 pp.

CHAPMAN, AV. T.P. KUHAR, P. B. SCHULTZ and C. C.
BREWSTER, 2009. Dispersal of Trichogramma
ostriniae  (Hymenoptera: Trichogrammatidae) in
potato fields. Environmental Entomology, 38: 677-
685.

EBADZADEH, H. R., K. AHMADI, SH. MOHAMMADNIA
AFROOZI, R. ABBASTALEGHANI, M. ABBASI
and SH. YARI, 2017. Iran Agriculture Statistics.

Information and Relation Technology Center,

VA idosl (¥ oyl AV A 1 aLE sla s lew 5 ST

Ministry of Agriculture-Jahad Publ., Tehran, Iran,
401 pp. (In Persian)

FOURNIER, F. and G. Boivin, 2000. Comparative dispersal
of Trichogramma evanescens and T. pretiosum
(Hym;  Trichogrammatidae) in  relation to
environmental conditions. Environmental
Entomology, 29:55-63.

GREATTI, M. and P. ZANDIGIACOMO, 1995. Post release
dispersal of Trichogramma brassicae Bezdenko in
corn fields. Journal of Applied Entomology, 119:
671-675.

KANOUR, W.W. J. and P. P. BURBUTIS, 1984.
Trichogramma nubilale (Hym; Trichogrammatidae)
field releases in corn and a hypothetical model for
control of European corn borer (Lep; Pyralidae).
Journal of Economic Entomology, 77: 103-106.

KNIPLING, E. F. and J. U. MCGUIRE, 1968. Population
models to appraise the limitation and potentialities of
Trichogramma in managing host insect populations.
USDA, Technical Bulletin No. 1387, 44 pp.

KOLLIKER-OTT, U.M.,, F. BIGLER, and AA.
HOFFMANN, 2004. Field dispersal and host location
of Trichogramma brassicae is influenced by wing
size but not wing shape. Biological Control, 31: 1-10.

KUHAR, T.P., V. M. BARLOW, M. P. HOFFMANN, S. J.
FLEISCHER, E. A. GRODEN, J. GRANDER, R.
HAZZARD, M. G. WRIGHT, S. A. PITCHER and P.
WESTGATE, 2004. Potential of Trichogramma
ostriniae (Hym.: Trichogrammatidae) as a biological
control agent of European corn borer (Lep;
Crambidae) in solanaceous crops. Journal of
Economic Entomology, 97: 1209-1216.

MAHRUGHAN, A, J. SHIRAZI, M. AMIR MAAFI and H.
DADPOUR, 2015. Dispersal of Trichogramma
brassicae in tomato field. Journal of Crop Protection,
4:173-180.

NEED, J.T. and P.P. BURBUTIS, 1979. Searching efficiency
of  Trichogramma  nubilale. Environmental
Entomology, 8: 224-227.

PEZESHK, R,J. SHIRAZI, M.R. ATTARAN, and M.
SHOJAI, 2010. A study on the searching efficiency

of Trichogramma brassicae Bezd. at three thermal



Br o Trichogramma brassicae 35 281, 5L, 0,8 5 55

regimes. In: Sh. Manzari (ed), The 19th Iranian Plant
Protection Congress. July 31- Aug 3, Tehran, Iran, pp
43.

PUCHE, H.,T.J. WEISSLING, R. SCHNELL, N. D. EPSKY,
and R. R. HEATH, 2005. Estimating dispersal rate of
the silky cane weevil (Coleoptera; Curculionidae).
Journal of Applied Entomology, 129: 293-299.

RUDD, W. G. and R. W. GANDOUR, 1985. Diffusion
model for insect dispersal. Journal of Economic
Entomology, 78:295-301.

SAS INSTITUTE INC. 2001. SAS/ Stat users Guide, version
9.2 SAS Institute Inc, Cary, NC.

SHIRAZI, J., M. TAGHIZADEH, H. DADPOUR, M. R.
ATTARAN, and E. ZAND, 2010. Investigation on
the parasitism level of Ostrinia nubilalis (Hub.) eggs
related to different densities of released
Trichogramma brassicae Bezd. in corn. In: K.
Bananaj (ed), The 19th Iranian Plant Protection
Congress Proceedings. July 31- Aug 3, 2010, Tehran,
Iran, p. 68.

SHOJAI, M., S. TIRGARI and A. NASROLLAHI, 1988.
Primary report on the occurrence of Trichogramma.
In: J. Voegele, J. Waage, and J. van Lenteren, (eds.),
Trichogramma and other egg parasites. Les
Colloques de I'INRA, 43: 121.

SMITH, M. 1996. Biological control with Trichogramma:
advances, successes potential of their use. Annual
Review of Entomology, 41: 375-406.

THORPE, K. W. 1985. Effects of height and habitat type on
egg parasitism by Trichogramma minutum and T.
pretiosum (Hymenoptera: Trichogrammatidae).
Agriculture, Ecosystems and Environment, 12: 117-
126.

TURCHIN, P. and W. T. THOENY, 1993. Quantifying
dispersal of southern pine beetles with mark-
recapture experiments and a diffusion model.
Ecological Applications, 3: 187-198.

WANG, B. and D. N. FERRO, 1998. Functional response of
Trichogramma ostriniae (Hym., Trichogrammatidae)
to Ostrinia nubilalis (Lep., Pyralidae) under
laboratory and field conditions. Environmental
Entomology, 27: 752-758.

YA

WRIGHT, M.G., M.P. HOFFMANN, S.A. CHENUS and J.
GARDNER, 2001. Dispersal behavior of
Trichogramma ostriniae (Hym; Trichogrammatidae)
in sweet corn fields: Implications for augmentative
releases against Ostrinia nubilalis (Lep; Crambidae).
Biological Control, 22: 29-37.

WRIGHT, M. G., M. P. HOFFMANN, T. P. KUHAR, J.
GARDNER, and S. A. PITCHER, 2005. Evaluating
risks of biological control introductions: a
probabilistic risk-assessment approach. Biological
Control, 35: 338-347.

TURCHIN, P. and W. T. THOENY, 1993. Quantifying
dispersal of southern pine beetles with mark-
recapture experiments and a diffusion model.
Ecological Applications, 3: 187-198.

WANG, B. and D. N. FERRO, 1998. Functional response of
Trichogramma ostriniae (Hym., Trichogrammatidae)
to Ostrinia nubilalis (Lep., Pyralidae) under
laboratory and field conditions. Environmental
Entomology, 27: 752-758.

WRIGHT, M. G., M. P. HOFFMANN, S. A. CHENUS and J.
GARDNER, 2001. Dispersal behavior of
Trichogramma ostriniae (Hym; Trichogrammatidae)
in sweet corn fields: Implications for augmentative
releases against Ostrinia nubilalis (Lep; Crambidae).
Biological Control, 22: 29-37.

WRIGHT, M. G., M. P. HOFFMANN, T. P. KUHAR, J.
GARDNER, and S. A. PITCHER, 2005. Evaluating
risks of biological control introductions: a
probabilistic risk-assessment approach. Biological
Control, 35: 338-347.



