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Host preference of Ooencyrtus fecundus Ferriere & Voegele (Hym. Encyrtidae) egg
parasitoid of sunn pest and hyperparasitoid of Trissolcus spp.
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ABSTRACT

Among biological control agents of common sunn pest (CSP), Eurygaster integriceps Puton, egg parasitoids
of family Encyrtidae have little been studied. The Encyrtidae can play different roles in a cereal
agroecosystem depending on the level which it will occupy in the food chain. It means it can appear either as
a primary parasitoid of CSP or hyperparasitoid of the platygastrids. Although at first glance hyperparasitism
seems an undesirable property, but it depends mainly on preference of the parasitoid. If parasitoid prefer
unparasitized hosts, may enhance control level. In this study, host preference of Ooencyrtus fecundus Ferriere
& Voegele (Hym.: Encyrtidae) was evaluated in pairwise experiments between three kinds of hosts (fresh
host eggs, 6d-old host eggs and 8d-old parasitized eggs by Trissolcus grandis (Thomson) (Hym.:
Platygastridae)). The results revealed that the parasitoid definitely prefer the fresh eggs and the preference is
not affected by relative densities of the hosts. When no suitable host was available, handling was
considerably declined and negative effect of fetal development on parasitism rate was stronger than previous
parasitism. It seems that the wasp partly saves its reproductive energy for subsequent fortunes in
circumstances that the favorable host is unavailable.

Keywords: functional response, trophic level, niche, food chain.
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Table 1. Summary statistics of logistic regression delineating type of functional response of O. fecundus to

different hosts

Host Step Variable Estimate SE 12 P-value

Intercept 1.6345 0.432 14.31 0.0002

Ny 0.0215 0.0908 0.06 0.8130

! N -0.00301 0.00423 051 0.4769

5 N 0.000034 0.000049 0.47 0.4929
&

% Intercept 1.857 0.2984 38.73 <0.0001

= 2 No -0.0384 0.0257 2.24 0.1348

N -0.00012 0.000393 0.09 0.7604

3 Intercept 1.9255 0.1998 92.84 <0.0001

No -0.0461 0.00504 83.88 0.0001

Intercept 1.0315 0.3536 851 0.0035

. No -0.032 0.0744 0.19 0.6668

%g N2 -0.00093 0.00352 0.07 0.7905

E 0% N,? 0.000017 0.000041 0.16 0.6879

g Intercept 11357 0.2434 21.78 <0.0001

& 2 N, -0.0606 0.0226 721 0.0072

N 0.000472 0.000353 1.78 01817

o Intercept 0.6503 0.3687 311 0.0778
3

é %\ . N, 0.2467 0.0819 9.07 0.0026

§ 8 N -0.0182 0.00402 20.61 <0.0001

a NG 0.000233 0.000048 23.34 <0.0001

Table 2. Parameter estimates of type Il and type 11l functional response of O. fecundus to different hosts

Host
Response Parameter Parasitized e Developed e

Fresh egg Bold Sold
a' 0.1396 +0.0258  0.0572+0.0108  0.3057 +0.2267
(95% ClI) (0.0880-0.1912) (0.0357-0.0787)  (-0.1476-0.7590)

Type Il SS residual 120.4 240.3 219.4
Handling time (Ty) 1.0498 £0.0642  1.0025+0.1316  2.8340+0.2881
(95% ClI) (0.9213-1.1783) (0.7394-1.2656) (2.2578-3.4101)
b 0.0177 £0.00315  0.0085+0.00206  0.0233 +0.0091
(95% CI) (0.0114-0.0240)  (0.00438-0.0126)  (0.0051-0.0415)

SS residual 126.5 294.8 236.5
Type Il Handling time (Ty) 1.2399+0.0452  1.4772+0.1041  3.4416 +0.2272
(95% Cl) (1.1496-1.3302) (1.2690-1.6854) (2.9874-3.8958)

Maximum attack rate (T/Ty) 22.86 23.94 6.97
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Figure 1. Number of parasitism by O. fecundus at different densities of E. integriceps eggs, A) Fresh eggs, B)

8d-old parasitized eggs by T. grandis and C) 6d-old eggs. Both kinds of functional response models were
fitted to the data, with thick line representing the chosen model
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Figure 2. Parasitism rate of O. fecundus estimated by selected model of functional response in three hosts:
Fresh and 6-d old E. integriceps eggs and, 8d-old parasitized eggs by T.grandis.
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Table 3. Mean ratio of hosts parasitized by O. fecundus at different ratios of available hosts

* N3 /N, ** Eq /Ep #xx Cy N, /Ny E,/E, C,
5 16.5 33 0.2 0.06 0.3
2 7.71 3.85 0.5 0.12 0.25
1 3.57 3.57 1 0.28 0.28

0.5 2.72 5.45 2 0.36 0.18

0.2 0.64 3.2 5 0.56 0.31
N, /N3 E,/E; G N3 /Ny E3/Ey C3

5 5.14 1.02 0.2 0.194 0.97

2 51 2.55 0.5 0.196 0.39

1 1.74 1.74 1 0.57 0.57
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0.2 0.28 1.44 5 3.45 0.69
N3/N, E;/E, C, N, /N; E,/E; C
5 2.77 0.55 0.2 0.36 1.8

2 1.08 0.54 0.5 0.92 1.84

1 0.19 0.19 1 5.09 5.09

0.5 0.28 0.56 2 3.56 1.78
0.2 0.06 0.34 5 14.5 2.9
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* Ny, N, and N3 represent available hosts of type 1 (fresh eggs), type 2 (8d-old parasitized eggs
by T. grandis) and type 3 (6d-old eggs) of E. integriceps.
** E,, E, and E; represent parasitized hosts of the same kind

*** Ci represents host preference rate.

Ogesl d=+/-£F df=Y P=+/20 b=-/Ad R*=+/AY)
(b= L o 5l Gl

SE ey
ovgy Nge S g,y 5l eolawl L eools (gas i
B Sl o515 2 Sln owin l 5o o Sy
ool Gl ol S el g0y slailBlas 5oSul
9 ‘saul) J"’S‘ﬁ )‘ )Ua.u‘ S0 ‘_;l.&bob‘o )‘ oy oddlive
dwlxo lase 3O Og>g0 sl cos )1 ;é‘rzi‘ 6)-%.}5
2 gbee ab>de aSg 0bay (F Jsuz) w08
So bbb Gl 4 06 ljee aliSe sl
30, 5l sgzge SlapSTy pled jo Slaslin ol
b gl s o plas o pme Blysul (e iws
oS Aomb 3 &5 e il (b STy

4 Y S b ol gy prihl €0 &) 056 (s

S L{bw.{‘).'i PLQ.'; 5 as a2 o ULW B SAY'JS\.Z
Ol S0 £95 90 j9a> ,0 alex 5)90 G036 L
b el sog Gileyl jo Sgmge s 3l Lo
DOb oo gy pae B i (Cwly b)) laces
L bs ol oads aijll b o gloosls aslix
Rl o 0e Kizlsw 98y (Saeds oS oo gl
-0 Ol Glaesd) SO L Slo me (ks Wb o g0
Sledoos 9wl 1) o] chd a5, a5 4 b
t=Y/V .Y df=¥ P=-/\YS b=-/YOO R’=+/AD)
€8 Obme yeax o b=V s s 5l Blsl g0l
d=<[OVA df=Y P=-/f b=-/AA+ R*=+/AF 4 pg0

£55 Ol spa o D=) L ot ) Sl 5]
ples )0 &5 wad e Glad TOJSL (izeen (pom
S Ol 93 plp @15 0 Ry a4 lapSls
35 > 5o O. fecundus g0 buwgs menojll
ooty a8l 0y iz b slopss 5 a4l sl
s sl a3 sl s Gl ol 4ty glaess
ahd 1) sleers ol anihl Gl S o0



e PSS e 035 w93, O0BNCYrtus fecundus (Hym.; Encyrtidae) o3 sbiwe mz 5 o)) Ko g (6 jai FA

O Sy wdee &ly AT IS8 sy L) sl
b bl oo 929 S bl sl (Foli Dljee 50
03,5 ghad 1) jluness Colion o oualive a3l
&) Sezmgw) Mo Jlete 03 Gliee S 4
aSepl b S a5 09l o0 ongd Sl Jg (ol s
55 seSly o | Gt ey b Sy
ples 5o oo j0 el G G ol Oljee
0392 997 g0 S 3l i 051 055 a1 o o515

AF JSs) el

9 Comd (ymod b o Jos j0 45wl anjlil L ¥
Cad 31 25 lalojl )0 09290 Cund iy 99 31 S
Foa ¥ Sl b STy Sl Ul s
SUINY Ses oS 390 liien 33 5 Ssboe el
plod ;o 092 o3l (s 4 bgrye anyjlly laglises
~oljee LYARE 0b &dly Slee sl sam slapSlys
e aS Wog o3l Glagliee o 3l ool 4l sl
SRS S )90 S 5l e g Laze 13 35290 S
Gl aaishl Oliee ST 09 flivy (b 25Ty
S9) sl Wy (oo bz )0 d92ge sl L

1
0.8
o 06
J‘E 04 - — = Observed
EH No switch
0.2 —— Linear (Observed)
0
0 0.2 04 0.6 0.8 1
Ny/(N;+Ny)
1
B y =0.8804x + 0.1852
0.8 -
. 0.6
Y 04
w
< 02
u
0
0 0.2 0.4 0.6 0.8 1
N, /(N1 +N5)
1
0.8

Es/(E,+Ey)
()
~

N4/(N,+Ny)

@l gleaaS b ol 5l Galaie slocuS 5 )0 0. fecundus js.s; tawgs alizes sl )bjue bl Conns -Y S
S Y 5V Glamaldagl oo 4l slaess slaws B3 g B Eig i g9 12 5l 9990 (slapss olaas Ng 5 Np (Ny)
(28l o (05 (25 (e L) poe o (T grandis Lawgs ogs, coio g4 jl,L) pos g9 «(o3b) Jsl 99 Oliee Syme i
Figure 3. Mean ratio of hosts parasitized by O. fecundus at different ratios of available hosts (N;, N, and N

represents available hosts of type 1 (fresh sunn pest eggs), type 2 (8d-old parasitized eggs by T. grandis) and
type 3 (6d-old sunn pest eggs) and E4, E, and E; represents parasitized hosts of the same kind.
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Table 4. Chi square (x?) values representing discrepancy of parasitism observed by O. fecundus from

available ratios and ratios expected from functional response in pairwise experiments between three kinds of
host (Cock, 1978)

Fresh egg / 8d-old parasitized egg Fresh egg / 6d-old egg 8d-old parasitized egg /6d-old egg

Ratio of - - - - - .
hosts Dlscrepgncy Dlscrepapcy Dlscrep'gmcy Dlscrepar_1cy Dlscrepgncy Dlscrepar)cy
available from available from functional from available from functional from available from functional
ratio response ratio response ratio response
5 6.04* 18.78** 0.005ns 0.96ns 4.66* 10.28**
2 13.11** 20.89** 7.88** 3.07ns 4.28* 1.38ns
1 20.25%* 16.22** 5.41* 2.07ns 30.22%* 7.01%*
0.5 29.28** 11.83** 21.13** 1.98ns 7.26** 8.00**
0.2 14.75** 0.191ns 1.18ns 26.22** 4.71* 19.19**

df=1 for all tests
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Figure 4. Mean ratio of parasitism by O. fecundus on different hosts and ratio of parasitism expected from
functional response at different ratios of available hosts (N1, N, and N; represent available hosts of type 1
(fresh sunn pest eggs), type 2 (8d-old parasitized eggs by T. grandis) and type 3 (6d-old sunn pest eggs) and
E,, E; and E; represent parasitized hosts of the same kind
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