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ABSTRACT

Laboratory study was conducted on Trichogrammatoidea bactrae Nagaraja,
the specific parasitoid of Pectinophora gossypiella (Saunders) eggs. This study aimed
to identify whether the wasp quality deteriorated after rearing for several generations
on the factitious host Sitotroga cerealella Olive eggs and whether the rearing of
parasitoids on this factitious host for several generations would influence the
acceptance of the target host (P. gossypiella eggs). For this purpose, four different
rearing lines were established. These lines were started with parasitoids from two
laboratory stock cultures reared separately for several generations on P. gossypiella
and Sitotroga cerealella eggs, respectively. Comparing with laboratory stock culture,
there is no deterioration in females’ fecundity by continuous rearing on the two hosts.
On the other hand, the continuous rearing of the parasitoid on the factitious host S.
cerealella eggs did not loss the parasitoid acceptance to the target host, P.
gossypiella eggs. Meanwhile, enhancement in females' quality occurred by adding
pink boliworm eggs to S. cerealella culture every six generations.

INTRODUCTION

The parasitoid Trichogrammatoidea bactrae was described by
Nagaraja (1978). Hutchison et al., 1990) stated that T. bactrae imported from
Australia into United States as a specific parasitoid of pink bollworm
Pectinophora gossypiella (Saunders). Meanwhile it was imported to Egypt
from USA at 1992. In Egypt, Abd El-Hafez 1994 and 1995 reared this
parasitoid on pink and spiny boliworms eggs and made comparable studies
between this parasitoid and the local one (Trichogramma evanescens
Westwood). Also, Abd El-Hafez and Nada (2000) carried out studies to
estimate the fundamental bases needed for handling the aforementioned
parasitoid against pink bollworm under Egyptian field conditions. They found
that this parasitoid was effective in reducing pink bollworm infestation either
when introduced in the IPM program of controlling cotton pests or when used
in combination with insecticides. Thus it could be used safely in the IPM
program. Abd El-Hafez et al (2001) studied the acceptance and preference of
pink bollworm and some lepidopterous eggs (Earnias insulana, Agrotis ipsilon;
Sitotroga cerealella, Ephestia kuehniella and C. cephalonica) for parasitism
by T. evanescens and T. bactrae. They found that, the acceptance and
preference behavior between the two parasitoids were insignificant. While, P.
gossypiella eggs were the most preferred host by fernales of the two species
over the remaining five hosts. Also, El- Sharkawy (2002) conducted field
studies to determine the effictency of releasing 7. bactrae in suppressing the
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populatlon of pink bollworm during two successive cotton seasons (2000 and

2001) in Moshtohor region, Qalubyia governorate, and it was found that
Trichogramma wasps are effective in controlling bollworms as it reduced
percentages of losses from 58.9 in control to 11.9% in T. bactrae release
area. . .
Recently, trichogrammatid species are mass reared at lower and
Upper Egypt on the factitious host, S. cerealella eggs and used against some
lepidopterous pests in many crops such as; cotton, sugarcane, maize, rice,
vegetables and fruits. This host and other factitious hosts are used to reduce
the cost and to increase the mass production of parasitoids. Characteristics
such as host egg volume, chorion thickness, nutritional content, age, and egg
distribution can affect quality of parasitoids reared from eggs of these hosts
(Greenberg et. al., 1998 and Abd El- Hafez 2001). In addition to the direct
suitability of a factitious host, there is also the potential for an evolutionary
response by the parasitoid to being reared for many generations on an
alternate host. Physiological, morphological, or behavioral characteristics of
parasitoids that are adaptive when the factitious host is used may cause
parasitoids to perform less well on the target host (Hopper et al, 1993).
Because parasitoid performance is related to host quality (Schmidt, 1994)
and host species are differ in various qualities (e.g., size, chorion thickness,
and distribution), the present study was conducted to investigate the effect of
host species on components of wasp fitness over several generations in the
laboratory. The efficiency of T. bactrae was measured as female fecundity
and longevity, survival of progeny and the sex ratio. The aims of the study
are to identify (1) whether the wasp efficacy deteriorate after rearing for
several generations on the same host, and (2) whether the rearing of
parasitoids on one factitious host species (S. cerealella) for several
generations would influence the acceptance of the target host species (P.
gossypiella).

MATERIAL AND METHODS

The experiments were carried out in the Bollworms Department, Plant
protection Research Institute, ARC, Dokki, Giza, Egypt.
Rearing of insects:
Host rearing:

Pink bollworm Pectmophora gossypiella (Saunders) (Lepidoptera:
Gelechiidae) was reared for several generations on modified artificial diet as
described by Abd El-Hafez et al. (1982). While the Angoumois grain moth,
Sitotroga cerealella was reared on soft wheat according to the method of El-
Sharkawy (2002) which was a modification of Hassan (1993).

Parasitoid rearing

The parasitoid, 7. bactrae was reared in the laboratory either on pink
bollwerm (target pest) or on Angoumois grain moth (factitious host) as
described by Abd El Hafez (1994) and Shalaby et al. (1999), respectively.
Experimental techniques: ,

Four lines were establlshed for rearing 7. bactrae. The first two lines

were established to evaluate changes in T. bactrae quality during their mass
rearing on the same host for several generations (31 generations). In the first
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line, parasitoids were reared continuously on the target host P. gossypiella
“eggs (PP line) while they were reared on eggs of the factitious host S.
cerealella in the second line (SS line). These two lines were originated from
laboratory cultures reared separately on S. cerealella and P. gossypiella
eggs, respectively. The third line (SP line) was done to evaluate the
acceptability of P. gossypiella eggs by T. bactrae females. Parasitoids were
reared on S. cerealella eggs for 28 generations and tested every three
generations on the target host P. gossypiella eggs. As for the fourth line
(SSP), parasitoids were reared for 31 generations on S. cerealslla eggs but
were inoculated every six generations with eggs of P. gossypiella (about one
third its required eggs). The lines SS, SP and SSP were originated from
culture reared on P. gossypiella eggs. All experiments were maintained at 27
11 °C and 80 £5 % R. H. To avoid super-parasitism, host eggs were renewed
daily. Observations were done every three generations on 20 mated females
selecting randomly from each rearing line. These females were maintained
individually in glass vials containing a new card of the tested host eggs.
Number of progeny/ female, females’ longevity, percentage of emergence
and the sex-ratio of the produced progeny were estimated. The general
productivity of T. bactrae (mean number of the produced offspring females/
one Trichogramma female) on each line was determined as described
previously by Tshernysher and Afonina (1995) as follows:
General productivity = (rate of emergence x sex-ratio x fecundity).

Analysis of variance were done on all data (ANOVA) and when
statistical differences existed within a data set, Duncan's multiple range test
was used to separate the means (Snedecor & Cochran 1980).

RESULTS AND DISCUSSION

Quality parameters of T. bactrae females and their offspring through
many generations in four different rearing lines are recorded in Tables (1-5).
These parameters included females' fecundity and longevity, percentage of
emerged progeny, sex ratio and subsequently females' general productivity.
As mentioned above, the rearing lines were started with parasitoids from two
laboratory stock cultures reared separately for several generations on P.
gossypiella and S. cerealella eggs, respectively. . Quality of the laboratory
stock cultures (the used parasitoids) was determined before starting each of
the four rearing lines and used as an index for determining changes in
female's quality through all generations. Otherwise, quality of the produced
females at each rearing line was determined after the first generation and
subsequently every three generations.

Females’ fecundity: Fecundity of females i in the four reanng lines compared
with those of laboratory stock cultures are presented- in Table (1).
Statistically, highly significant differences were obtained between the four
rearing lines (F=158.47, P<0.0001). In the first rearing line (PP line),
fecundity of the parasitoid females reared from S. cerealella eggs (28.43 +
1.45 progeny/ Q) was greatly affected by changing thelr. parental rearing host
to P. gossypiella eggs as it avefaged 62.26 and 68.21 progeny/Q at the 1*
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and 4™ generations, respectively. These values did not differ significantly
than those reared on P gossypiella eqgs in the [aboratory stock (57.0+13.24
progeny/Q). At the 7" generation, female's fecundity (43.06 progeny/ Q)
decreased significantly to be below that of the laboratory stock by 32.37%.
Consequently conflicted values were recorded for female's fecundity in the
remaining generations. So females recovered their fecundity unt|I the 16"

generation where it declined to 47.93 progeny/ @ at the 19™ one. Again
females recovered their fecundity with insignificant gradual decrease until the
31 generatlon It averaged 61.6, 59.75, 58.3 and 54.0 progeny/ female at
22™, 25" 28" and 31% generations, respectively. The whole mean of
female's fecundity after continuous rearing of T. bactrae for 31 generations
on P. gossypiella eggs averaged 57.05 progeny/ female. This average was in
close with that of laboratory stock culture. Generally, there is no obvious
deterioration through the rearing generations

In the second line (SS line), parents were originated from P.
gossypiella eggs and reared continuously for 31 generations on S. cerealella
eggs. Regarding data in Table (1), high female's fecundity averaged 50.1
progeny/ female was recorded at the first generation. This high value may
due to the effect of the previous host (P. gossypiella) which consider large in
size than the current one and consequently produced large and more fecund
females (Abd EI- Hafez, 2001). Accordlngly, fecundity of parasitoid females
from this host retarded at the 4™ generation ( 26.19 progeny/ ) to be near
that of laboratory stock culture (28.43 £1.45 progeny/Q). More reduction in
fecundity occurred at 16™ generation (19 5 progeny/ @) while it increased
again until the 31% one. By exception of 1* and 16™ generations, fecundity of
T. bactrae females was stable.. The whole mean of fecundity (27.30 progeny/
female) did not differ significantly than that of laboratory stock culture.
Accordingly, there is no deterioration in females' fecundlty by continuous
rearing on this factitious host.

In the third rearing line (SP line), parasitoids were reared on S.
cerealella eggs for 28 generations while the acceptability of these females to
P. gossypiella eggs was tested every three generations. To evaluate this
acceptability, data on each tested generation was compared with its figure in
the previous rearing line (SS line). Regarding of data in Table (1) it could be
noted that fecundity of females were oscillated between increasing and
decreasmg through the first 19 generations and began to decreased until the
28" one. Moreover, high increase in females' fecundity was obvious when
they were tested on P. gossypiella eggs than on S. cerealella eggs. For
example, females' fecundity of SP line averaged 31. 5 45.08, 46.09, 51.5,
30.33, 59.83 progeny/ female at 4", 7%, 10", 13" 16" and 19 generations
opposed to 23.57, 23.57, 26.84, 26.76, 27 76 and 17.86 progeny/ female of
SS line, respectively. In addition, the whole mean of fecundity averaged
40.23 and 25.34 progeny/ ? in the two rearing lines, respectively. These
results indicated that the continuous rearing of the parasitoid on the factitious
host S. cerealella eggs for 28 generations d|d not loss the parasitoid
acceptance to the tar get host, P. gossyplelfa eggs.

As for the 4 rearlng line (SSP ‘line), data in Table (1) show that
females reared on Sitotroga eggs became more fecund whén introduced P.
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_gossypiella eggs, every six generations (the whole mean increased from
25.34 progeny/Q in SS line to 29.71 progeny/Q in SSP line). Generally
fecundity was higher than their identical in-SS line. Also it was conflicted
through the tested generations and not differed significantly than laboratory
stock culture until the 28™ generation.

Table (1): Fecundity of T. bactrae females (mean £ S.D. progeny/ Q) over
,time of rearing at four different lines comparing with
laboratory stock culture (Lab.S).

Rearing lines
Goneration PP S L sSSP
©) % % % %
progeny/ | changes ny/ changes progeny/ gesbrogenyl ichanges
Q than ? than Q than ? than
(Lab. 8. Lab. S. b.S.) (Lab. S.
Lab. S,) 57.0 =% 28.43°% 2843°% 2843
(Lab. S. 13.%;Is 1.45 1.45 +1.45
" 52.2 —150.10° 50.10° 50.10°
1 2 | 8as |0 573 4325 | 10 | 4325 | 219, | 4325
" 86.21° 26.1 3441 5.35
4 B2, | 13er |21 55 | 2| 1665 | 2700 | 1215
" 43.06° 26.64° 45.08° 28.29
7 15242 | 3237 | 4799 | 592 |4u457 | 3698 {4790 | 049
" 51.03° 27.70° 49.35° 54.22°
10 +21.68 796 |i4367 | 264 | yps55 | 4299 £15.82 47.57
o | 5273 20,547 52.65° 31.25
13 £10.68 810 | 941 | 370 14124714590 | 770 | 992
" 50.83 19.50° 34.40° 34.56
16 ro17 473 Y 4579 | 339 | 1735 { 30| 1774
" 47.93 24.60 59.83° 38.83°
19 + 1000 1892 |2 40 557 | 2335 | 5248 | 30 _3% 26.78
- 61.60 5.21 28.23° 3.8
22 tiss 7.47 vars 277 | B2 074 iy 18.52
" 59.75 25.06 29.97° 23.75
25 o, | 40 |2 a.:;;“ 1345 | 292 | 579 crs 19.71
o |58, 2.7 3071 22.70
28 515 223 | 227312478 | TN | 742 | 2270 | 2524
o | 54.00 22.75% 17.60'
31 ings | 5% |25 | 2478 s | 6183
Mean of | 57.05 27.30 2023 | . 32.87 ]
enerations| 1844 | 910 [214.16 | 13 [21564 | 3120 |114.49 | 1350
LSD | 10.066 5.86 7.052 5.86

Emerged progeny: The percentage of emerged progeny was estimated by
the ratio of the number of emerged adults to the number of observed progeny
in parasitized eggs. Data in Table (2) show high percentages of progeny
emerged in all the rearing lines. Significantly the higher percentages of adult
emergence were recorded when P. gossypiella eggs were used either in
continuous rearing (PP line) or on the testing of acceptability (SP line). Mean
percentage of emerged progeny varied insignificantly between PP (93.18%)
& SP (92.74%) lines and between SS (88.57%) & SSP (86.98%) lines while
the first pairs was significantly different than the second one (F value= 22.7,
LSD= 1.545, P>(.5). By exception of SSP rearing line, lower changes in the
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percentages of parasitoid emergence were observed through the tested
generations. They ranged between 84.49- 96.78%, 82.86- 95.32%, 87.23-

96.61% and 73.28- 95.79% in PP, SS, SP and SSP lines, respectively.

Table (2): Emergence of T. bactrae progeny (% £ S. D.) over time of
rearing at four different lines comparing with laboratory
stock culture(Lab. S.)

Rearing lines
Gonerah PP SS sP sSSP H
(G) % ha% " % N %
changes changes o changes o changes
% tha?\ % than Ll than * than
| Lab. S..) (Lab. S.) (Lab.S) | (Lab. S.))
(Lab. S.) 94.8 0% 93¢ 932t 93.27z
-9 | 3.58 5.36 5.36 5.36
- 96.51° 95.32% 94.50% 95.32% |
+448 | 177 |+355| 222 +4.69 1.38] +3.55 B
o 9427 86.43" 91.96 86.43% [ 0.9
+727 | -056 |+707| -783 | +6.76 -1.35| +7.08 '
n 96.76° 87.77 96.61° 87.77 8.60
+398 | 205 |+940| 619 | +1.77 3.53| +9.39 '
o |95:35 90.01° 96.63° 93.97 144
+302| 058 |+455| -354 | +194 3.55| +4.55 :
gn 9594 88.56" 92.83 88.85 728
+361 | 119 |+927| -524 | £4.415 -0.40| +9.27 :
15 | 8449 90.04° 94.49 91.297 | 441
+11.28| 1220 [+747 | -240 | +442 1.37] +7.47 ’
T qgn | 9167 88.79 94.27° 85.14™ [ . oo
+878 | -341 [+10415| 497 | +4.98 114+ 10.15 0
o | 91.9° 86.14 88.50° 9579 [ 49 j
+8.80 | -305 |+759| -820 | 7.07 -5.31| £7.59 :
ogn | 91.90° 90.0 87.2%° 7328 | o008
+548 | -316 [+10.87| -345 | +6.24 -6.84| + 10.87 :
ogn | 91.9T 82.86° 90.39% 76.63° |, 5o
+456 | -314 [+16.37| -1248 | +5.16 -3.11| +6.36 )
g |94.22 87.39" 82347 [ o
+390 (| -062 |+718| -6.65 +7.48 :
Mean of
" | 93.18 88.57 92.74 86.98
generatio -7.62 -9.58
pol 1687 | .. [£11.24 +7.42 o4g/E11:24
LS.D | 3.86 6.18 4.39 5.91

Sex- ratio: Sex-ratio was calculated as the percentage of females in the
emerged progeny. Data in Table (3) indicate that females are dominated in
all generations of the four rearing lines. Aiso, a realized higher percentage of
females (69.96 + 9.65 %) produced when they utilized P. gossypiella eggs
and lower percentage when utilized S. cerealella eggs (58.55 + 7.64%).
When females from S. cerealella culture were tested on P. gossypiella eggs
(SP line) the percentage of females increased significantly to 62.11 %
12.33%. Also when the parasitoids in this culture were inoculated with P.
gossypiella egas (SSP line) the percentage of females increased
insignificantly to 60.03 + 7.64%. Regarding generations in each rearing line,
it could not found a limited trend on percentage of females over time.
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Table (3): Percentage of females in T. bactrae progeny over time of
rearing at four different lines comparing with laboratory
stock cuiture (Lab.S.)

Rearing lines
Generation PP SS SP SSP
(G) % %changes % %change % %change % %change
than s than s than s than
Female (Lab.S) Female (Lab. 8.) Female (Lab. S) Female (Lab. S.)
Lab. S.) 65.80° 62.7 ™ 62.7 62.7 ™
{Lab.S.) | 1268 £2.46 +2.46 +246
- 64.90° 62.81 61.42 62.81
1 £817 | 139 |y1020] 018 s 11'203 208 | 1020 018
" 65.167 57.01° 57.02% | 57017 |
4 £1037] 0% [ig10| 99 |t497| 99 |1g09| 998
" 66.85 57.02 71.76° 57.92
7 £1065| 37 1720 8% |ie61| 1296 (1729 | 825
[ 77.65° 63.68° 63.03° 65.79°
10 1762 | 9% |iee2| 15 |i386| 952 |iee2| 470
o 66.55 65.85° 62.34 61.06%
13 1414 401 |ia45| 478 |i704 | 058 1445 | 116
o 17042 51.40° 62.14 60.46
16 S| ese |50 | 2198 |21 000 [ a3 -3.70
o 65.30° 58.49 54.97° 58.80
19 | 017 B 220 | B | a0 388D 3 6.63
o [71.09 54.73 70.84° 60.52
22 loea | 74 303 | 1ase |95 1140 (%02 -3.60
o [70.52 59.40 60.35 -
25 9525 | 669 [a%, | 556 (035 | 380 |61.45™| -203
o [76.24 56.18 57.18 -
28 oA | 13se |3 ) 161 |FI8| 065 [se91<| 1047
. [72.93° 56.54 [56.60°
31 250, | a8 [23A]| 1080 e | -10.60
Mean of | 60.96 58.55 62.11 60.03 |
enerations | £9.65 | >  |:764 | "7 |r1233| 09 |p7e4 | "4
LSD | 5578 5.619 5.41 2731 |

Females' longevity: Female's longevities varied significantly among the four
rearing lines (F= 50.80, LSD=0.157; P<0.05). The average longevity of

females decreased and increased through the tested generations in all the

rearing lines (Table 4). It ranged between 2.29- 3.73, 1.25- 1.93, 1.4- 2.78
and 1.47- 2.1 days in PP, SS, SP and SSP lines, respectively. Regarding the

whole mean of the these generations, it could be indicated that females
reared on P. gossypiella eggs lived significantly the longest period (2.88

days), whereas, those reared on Siotroga eggs

lived significantly the
shortest one (1.64 days). On the other hand females from the SP and SSP

lines lived intermediate periods (2.21 and 1.87 days, respectively).
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Table (4): Longevity of T. bactrae females over time of rearing at four
different lines comparing with laboratory stock culture

(Lab.S.).
Rearing lines
Generation PP SS _ SP SSP _
©) % % % %
Longevity | changes |Longevity | changes |Longevity | changes |Longevity | changes
(days) than (days) | than (days) than {days) than
Lab. S.) {Lab. S.) (Lab.S.) (Lab. S.))
{ (Lab. S.) 3.03% ¢ 279 ¢ 2.79% 2 279"t
- S 0.68 1.25 125 1.25
{ - 2.45% 1.80% 2.38% 189
+ 0.93 £ 0.57 +0.91 +0.57
in 3.00 1.90° 205 1.93
4 +0 18.33 + 0.9% 5.28 +0 gg -7.32 006 5.26
2.29° 1.93 21 22
™ ) gu -6.99 + 1'65% 8.74 $072 4.78 +£1.08 5.26
h 2.8 1.71 1.90% 2.1
10 +134 8.84 s Q% 5.28 +102 -15.79 $1.05 14.29
[T 2.29° 1.73 255% 2,00
13 . 0'%_:‘ 6.99 +1.05 4.05 +052 13.73 0.67 10.00
in 244 177 1.40° 1.50
16 tO-Zg 34.32 +0.67 -1.69 +044 57.14 :o.gz__ -20.00
n 2.55 1507 2.78* 1.83
19 1100 | 392 | o84 | 2000 | ;g7 | 2088 | o84 | 164
2.84 1.30° 2.58% 147°
22" + o.eg 13.73 + g?f 0.00 by ng 14.73 + %3;‘ 164
» 3.00 1, 1.7 1.
25 zo.g;/ 18.33 : 0_;_‘% 32.35 +083 2717 +0.64 -22.45
th 3.45 1.2 1.91 1.45°
28 £069 2899 .| o5, | 4173 £0.46 -15.18 088 -20.00
o 3.44° 1.25° i 1.46°
31 082 28.78 t082 | %400 +0.62 -23.29
Mean of 2.88 1.64 212 175
enerations | *1.01 14.90 +0.97 -9.88 +0.94 -3.77 +0.97 -2.64
L.S.D 0.59 0.435 0.493 0.462

General productivity (GP): General productivity (the mean number of the
produced offspring females/one Trichogramma female) is the best parameter
to evaluate Trichogramma quality. Data of the present parameter reveal that
PP line produced females with higher GP than the other three lines (Table 5).
GP of the produced females in this line was in close with that of laboratory
stock culture (35.56 females/ @) and ranged between 25.69- 40.85 females/
female with an average of 37.21 females/ @ for the 31 generations. On the
contrary, SS line produced females with lower GP than laboratory stock
culture (16.61 Females/ Q) as it ranged between 7.95- 28.35 females/ Q and
averaged 13.36 females/ @ for the same generations. Regarding GP values
of the SP line, it could be indicated that females of SS line still accepted P.
gossypiella eggs over time, as GP of females ranged between 13.56- 31.27
females/ @ and averaged 23.23 females/ 2 when tested on P. gossypiella
eggs. Otherwise, some enhancement occurred in GP of the produced
females by adding P. gossypiefla eggs to the culture of 88 line. GP ranged
between 7.47- 30.97 females/ female and averaged 16.07 females/ Q after
31 generations.
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Table (5): General productivity of T. bactrae females over time of
rearing at four different lines.

General productivity (females/ one female) for the
Geneéauon rearing lines
(©) PP ss SP SsP
{Lab. S.) 35.56 16.61 16.61 16.61
1 39.00 28.35 22.52 28.35
4" 40.67 11.62 17.32 11.61
;’;r 27.86 11.99 31.27 11.99
10 45.85 15.38 28.07 30.97
13" 34.68 15.61 29.80 16.09
16" 35.60 12.98 17.81 18.21
19" 28.69 9.28 31.00 16.34
22" 40.28 11.60 17.70 17.58
25" 38.72 12.03 13.56 9.58
28" 40.85 10.15 13.84 8.60
31¥ 37.11 7.95 7.47
Moan of generations | 37.21 13.36 23.23 16.07

In this study, females from the four rearing lines had higher female bias
in all generations and this is in agreement with that found by Pratissoli et al.
(2004) who stated that sex ratio of the offspring of T. pretiosum was not
affected by the timing of parasitism when the parasitoid reared on eggs of
Anagasta kuehniella for 23 generatlons They added that variability in the
parasitism rate was lower from 17" generation. On the other hand, females'
longevity, fecundity and progeny survival were lower when the rearing and
tested host was S. cerealella eggs and these findings reflected on females’
generai productivity. These resuits are in agreement with those reported by
many investigators. Salt (1940) mentioned that the most marked effect of
different hosts on T. evanescens is their influence on the size of the parasite.
Also, Hohmann et al. (1988) found that females reared from S. cerealelia
eggs were significantly smaller than those reared from the cabbage lopper
eggs (7. ni) and produced low-quality Trichogramma platneri females. In
addition, Abd El-Hafez (2001) stated that T. evanescens and T. bactrae
females emerged from S. cerealella eggs are smaller, shorter lived and less
fecund than those emerged from P. gossypiella, E. insulana, A. ipsilon, C.
cephalonica and E. kuehniella eggs. :

We found great fluctuation in the important aspects of para5|t0|d fitness
across generations. These findings were explained previously by many
authors. Hopper et al. (1993) and Godfray (1994) stated that attributes of an
animal that are related to behavior such as rate of parasitism are expected to
be variable because many factors influence behavior. Where the -efficiency of
parasitoids kept in the laboratory for many generations ¢an change over time
as a result of changes in the laboratory such as food, temperature, light, and
disease levels, or changes in the bicassay used- to measure wasp
performance. While changes in parasitoid performance in a single healthy
colony over many generations may be a genetic response to selection on the
wasp population when external factors are constant. Also, Penn et al. (1998)
reported that the decline of fitness of parasitoids reared for many generations
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in the laboratory is commonly observed and can be due to genetic
inbreeding, disease, or suboptimal conditions. In addition, Hopper et al,
(1993) revealed that the measured characters are closely related to fitness
while genetic drift is not likely to have caused measurable differences among
stocks or colonies in a few generations. According to these reports,
fluctuating changes that detected over time in the present study couid be due
to temporal variations in the used hosts' quality because they reared on
different nutrition sources.

Our results show also that females from S. cerealella eggs
successfully parasitized more host eggs and produced more females when
tested on P. gossypiella eggs than when tested on eggs of the species on
which they had been reared. This means that females from S. cerealella
accepted P. gossypiella eggs over time of rearing. Meanwhile, the less
rearing cost of S. cerealella opposed to the more expensive one for other
target hosts i.e., P. gossypiella support its selection to be the commonly
factitious host used for rearing Trichogramma. We suggested that factitious
hosts which used as nutrition source must be changed or replaced from time
to another to avoid strain deterioration.

REFERENCES

Abd El-Hafez, Alia (1994); Effectiveness of Trichogramma evanescens
Westwood and Trichogrammatoidea bactrae Nagaraja in parasitizing
eggs of Pectinophora gossypiella (Saund.) and Earias insulana
(Boisd.). Egypt. J. Biol. Pest. Control, 4(1): 113-120.

Abd El-Hafez, Alia (1995): A comparison of thermal requirements and some
biological aspects of Trichogramma evanescens Westwood and
Trichogrammatoidea bactrae Nagaraja reared from eggs of the pink
and spiny bollworms. Annals Agric. Sci., Ain-Shams Univ., Cairo, 4(2):
901-912.

Abd El-Hafez, Alia (2001): The effect of egg size of the pink bollworm and
some lepidopterous insects on the quality attributes of Trichogramma
evanescens and Trichogrammatoidea bactrae. Egypt J. Biol. Pest.
Control, 11(1): 1-13.

Abd El-Hafez, Alia and M. A. Nada (2000); Augmentation of
Trichogrammatoidea bactrae Nagaraja in the IPM programs for control
of pink bollworm, Pectinophora gossypiella (Saund.) in Egypt 2000
Beltwide cotton conferences, cotton Insect research and Control
Conference, 1009-1014.

Abd El-Hafez, Alia; E. F. El- Khayat, F. F, Shalaby; and Manal A. A. EI-
Sharkawy (2001): Acceptance and preference of pink bollworm and
some of lepidopterous eggs for parasitism by Trichogramma. Egypt. J.
Agric. Res., 79 (1): 123-132.

1496



J. Agric. Sci. Mansoura Univ., 33 (2), February, 2008

Abd El-Hafez, Alia; A. G. Metwally and M. R. A. Saleh (1982): Rearing pink

‘ bollworm Pectinophora gossypiella (Saund.) on kidney bean diet in
Egypt (Lepidoptera: Gelechiidae). Res. Bull.,, Fac. Agric., Zagazig
Univ., April, No. 5§76, 10pp.

El- Sharkawy, A. A. Manal (2002): Mass production and release of
Trichogramma spp. to control Pectinophora gossypiella (Saunderes)
and Earias insulana (Biosd) Ph. D. Thesis, Fac. of Agric. Moshtohor,
Benha Branch, Zagazig University (2002) 86, 274 pp.

Godfray, H. C. J. (1994): “Parasitoids: Behavioral and Evolutionary Ecology,”
Princeton Univ. Press, Princeton, NJ.

Greenberg, S. M., Nordlund, D. A., and Wu, Z. (1998): Influence of rearing

" host on adult size and oviposition behavior of mass produced female
Trichogramma minutum Riley and Trichogramma pretiosum Riley
(Hymenoptera: Trichogrammatidae). Biol. Control 11, 43—48.

Hassan, S. A. (1993): The mass rearing and utilization of Trichogramma to
control lepidopterous pests: Achievements and outlook Pestic. Sci. 37,
387-391.

Hopper, K. R., Roush, R. T., and Powell, W. (1993): Management of genetics
of biological-control introductions. Annu. Rev. Entomol. 38, 27-51.
Hutchison, W. D.; M. Moratorio and J. M. Martin (1990): Morphology and
biology of Trichogrammatoidea bactrae  (Hymenoptera:
Trichogrammatidae), imported from Australia as a parasitoid of pink
boliworm (Lepidoptera: Gelechiidae) eggs. Ann. Entomol. Soc. Am.,

83: 46-54.

Nagaraja, H. (1978): Studies on Trichogrammatoidea species. Annu. Rev.
Entomol. 22: 157-176.

Penn, S. L., Ridgway, R. L., Scriven, G. T., and Inscoe, M. N. (1998): Quality
assurance by the commercial producers of arthropod natural enemies.
In “Mass-Reared Natural Enemies: Application, Regulation and Needs”
(R. L. Ridgway, M. P. Hoffmann, M. N.

Pratissali, D. , H. N. Oliveira, J. R. Gong, J. C. Zanuncio and A. M. Holtz
(2004). Changes in biological characteristics of Trichogramma
pretiosum (Hym.: Trichogrammatida) reared on eggs of Anagasta
kuehniella (Lep.: Pyralidae Biocontrol Science and Technology 14 (3)
313-319.

Schmidt, J. M. (1994): Host recognition and acceptance by Trichogramma In
“Biological Control with Egg Parasitoids” (E. Wajnberg and S. A
Hassan, Eds.), pp. 165-200. Cab International, Oxon,UK.

Shalaby, F.F.; Alia Abd Ei-Hafez; E.F. El-Khayat and Manal AA. EI-
Sharkawy (1999): Some biological parameters of two trichogrammatids
(Hymenoptera: Trichogrammatidae) reared on different hosts. INRA
(Eds), Toulouse, France- the First Regional Symposium for Applied
Biological Control in Mediterranean Countries, Cairo Egypt 25 - 29
Oct., 1998, 223-227.

Smith, S. (1996): Biological control with Trichogramma: Successes, and
potential of their use. Annu. Rev. Entomol. 41, 375—-406.

Snedecor, G. W. and W. G. Cochran (1980): Statistical Methods, 2™ Ed.
(The lowa State University Press, Ames, lowa, pp. 318).

1497



Abd El-Hafez, Alid M. et al. .

Tshemyhev W. B. and V. M. Afonina (1995): Optimal light and temperature
eonditions for T. evanescens Wstw. rearing. Trichogramma and other

egg parasitoids: 4™ |nternational Symposium, Cairo (Egypt) October 4-
7, 1994, 173-175.

o % Jual baad Jiall (ki o Ll o g8 3l Jablal 3 paieaall Ay il Ja
¢ Jailall 3¢ ldS

" LAN Y se Guaal se e g Ll B g 5eb CBHAN ye dea 4)le
saa =B 40! 0 Gdand) e —clildl 4y Gigag agra -

L daaly —de) 3 Al — bl g pud - Y

uaadidl Trichogrammatoidea bactrae Jsik e ddass il 0y yal
Gipta saa A yee (o Al 5l 038 Cingd A 550 539 G e Jikill
ole Al g andtad Jadh Bl e ol g 8 el A il dags ikl ADL ) ga i)
393 Al )i ) dadlCdl A Congiaal S e g (gl A8 8 yan) (5 lad @
A3 e e 5 atuad G Ja Ay Y L Zud ) Cings LS (Ralia i) 0
G 2By (Al 5l 309 ) g Jilall el Jiall Jpd e S gl
I TR PP URIEC I SRRV F R [ W18 N N P PRI W
Ay Caaghueall JSlall Gl Jiihall Ji (gaelga) CIGH dadll 3 5y ADL a5
dnll Al e Ay il aadas 0 Ad plh add B Jaall Wl o il e 4 b
uY)LuuMl;J‘dr\.:\g.le‘ LLJ‘MJ\MH.BJDA L_ug.u.u.“ d.\\.n.“uau.a.\.u
3390 Do o Alte 3elUS el Juilall o il Canaia f 8y Janadly 33 52 gall £ LY
B e Gsina i ol Qb 30US oy e gal LA oy D lially Adio i M
Sipa aa e o Jy lae ulilad e IS e DatY saad Dy sl any LY Aalal)
e 35 A Sa YA 5add Cigall 23155 e (e Jailall 5 il Zy 1 o LS g8
ua.x._.:u_\c.i_u_).\.“(n.kauud)a‘i.iabua‘, i il el 30 g0 panad Juihall i
oo Al A laaly Jaihl uhSugua.\uJ‘dJ‘hln_)d\ J,um,.\u‘.m_.,.;ﬂ F Y
Jaih s gaall A3 8 G

1498



