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IV~ RESULTS AND DISCUSSION

IV.1. Natural role played by Trichogrammg evanesceng

ageinst Ostrinis nubilalis eggs:

IV.1l.1.Percentage of parasitism under field conditiong

-Déta recorded in Table (1) indicate that, in 1981
corn season, the natural percentage of parasitism at Kafr
El-Sheikh governorate ranged flrom  36.79% in the first
of September (at 25.3 °C and 70.5% R.H.) to 59.66% smongst
the eggs of the last sémple (of October, 15th,at 23.6°C and
63.5% R.H.). Records of the weekly percentage of parééitism
showed that this percentage increased gradually as the sea-
son advanced, where the successive percentages of parasit-
ism were 36.79, 52.94, 53.28, 53.77 and 54.26% amongst the
eggs collected on Septembef, lst, Tth, 15th, 22nd and 2Sth,
respectively, and 56.47 and 59.66% for the following samp-
les of October, Tth and 15th (Table 1). From a total num-
ber of 3490 O. nubilalis eggs, collected during September
1981 (Taﬁle 1), 1821 eggs were found parasitised, indtcat-
ing an average peréentage of 52.18% parasitism. During
October, 1981, 717 eggs were Tound parasitised from a total
number of 1236 collected eggs (58.01% parasitism;Table 1).
Thus indicating higher elfectiveness of the parasite in the
late season (October). The total number of O. nubilalis

egge, collected from Kafr El-Sheikh cornm Plantations in 1981
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Table (1): Percentages of parasitism by T. evanescens on O. nubilal

is eggs and natu

ral mortality

amongst the parasitised eggs during 1981 corn Season af Kafr El-Sheikh Governorate.
. Number o f % of Mean
L
Samvlin 9o e Paragi. Eggs Dead o, W
mmww & P+ tised containing para- Emerged Para- Natural oo Tenp. %
°2e 194 ‘eggs dead para- gites adults sitism morta- B °¢C R.H.
e @ AR Sites 1ity + 3O
Lo sau >0
=388 a4 < @ .
September:
1zt 25 280 103 12 12 94 36.79 11.32 1.03 25,3 70.5
8Th 50 850 450 14 16 441 52.94
0 3.77 1.02 23.25 1T1.0
22nd 50 783 421 11 11 418 53.77 2.56 l1.02 22.6 82,0
29%h 45 693 376 10 13 375 54.26 3.35 1.02 24,7 85.5
Overall 220 3490 1821 65 70 1788 52.18 3.77 1,02 24.4 77.8
Octoter: h
Tth 50 641 362 15 17 360 56.47 4.51 1.04 23.7 T7.5
15%h 35 595 355 21 22 354 59.66 5.85 1.06 23.6 63.5
Overall 85 1236 717 36 39 T14 58.01 . 5.18 1.05 23.7 70.5
Overall for
two months 305 4726 2538 101 109 2502 53.70 4.17 1.03 24.2  75.7
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was 4726 eggs (305 egg masses), of which 2538 eggs were
found parasitised, indicating a mean percentage of 53.7%

parasitism during this year.

In regard - to the data obtained on the percent-

ages of.parasitism by T. evanescens on 0. nubilalis eggs
in 1982 corn season, under the fiield conditiong of Kafr
El—Sheikh governorate. Data in Table (2), clearly,show
that the role of T. evanescens orn O. nubilalis eggs took

the same trend of'the previous season (1981), where the
percentage of parasitism increaged successively as the
season advanced. The first sample of O. nubilalis eggs,
collected on September, 3rd (27.7°C and 83% R.H.) showed
the lowest percentage of paraéifiém (38.7%; 113 paresiti-
ged egpo from 292 collected eggs). The highést percent -
age of parasitism that occurred fUn this year (60.98%; 350
parasitised eggs from a total number of 574 counted eggs)
was recorded, on the other hand, amongst eggs of the last
sample, l.e.; of October, 15th(25.1°C and 74.5% R.H.). The
successive percentages of pérasitisﬁ, recorded in this
year were 38.7, 54.36, 54.5, 54.8 and 57.28% amongst the
samples of September, 3pd, 10th, 17th, 24th and 30th, and
60.88 and 60.98 amongst the samples of October, 7th and
15th, respecfively (Table, 2). The average percentage of
pérasitism that recorded on-eggé collected during September
(53.83%; 1797 parasitised eggs from a total number of 333g
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Table (2): Percentages of parasitism by T. evanescens on O. nubilalis eggs and naturel talit
amongst Mﬁm parasitised eggs Quring 1982 corn Season at RKafr mH:mWQHWM mw4muﬂmmmﬂo. y
Gy
aum ° Numbe r o f - % of Mean
Sampling o0 —a Parasi- Eggs Dead Emerged Pare- Natural 4. ¥ Tem %
date 9h8 L%a tised containing para- adults gitism morta- 6o M P ’
o T Q) eggs dead para- sites 1ity o c R.H.
o 0 4+ m t) . =
oW oo sites SSB
Qe & < 3.
September:
3rd 20 292 113 20 20 96 38.70 17.24 1.03 27.7 83.0
10%n 50 526 454 14 17 450 54.96 3.64 1.02 25.3 175.5
17 50 355 466 20 22 461 54.50 4.55 1.03 24.7 83.5
24%h 50 719 394 15 15 388 54.80 3.72 1.02 24,0 73.5
Overall ~ 210 3338 1797 83 901 1757 53.83  4.92  1.03 25.2 8.4
October: o
Tth 50 800 487 23 26 477 60.88 5.17 1.03  2T7.2 77.5
15Th 33 574 350 19 20 348 60.98 5.43 1.05 25.1 T4.5
Overall 83 1374 837 42 46 825 60,92 5.28 1.05 26.1 76.0
Overall for .
two months qu N@Ub. 125 ..._-W.N Nmmm Wm .mo m -OA. 1 oou Nm oA. QN.N -4

4712
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collected eggs) was also lower than that recorded on the
eggs collected during October (/60.92%, 837 parasiticed
eggs from 1374 collected eggs). As shown in Table (2),
a total number of 4712 0. nubilalis eggs (293 egg masses)
were collected from Kafr El-Sheikh corn plantations in
1982 season. Amongst these eggs, 2634 eggs were found

parasitised by T. evanescens, showing an average percent-

age of 55.9% parasitism in this year. It is also clear
from Tables (1 & 2) that the percentages of parasitism
were gencrally higher in 1982 corn season, then those re-

corded in 1981 season.

With respect to the data obtained on the percent-

ages of parasitism by T. evanescens in O. nubilalig eggs

at Qalubia corn plantations in 1981 and 1982 (Table, 3).
The present results indicate that these percentages were,
generally in the two seasons, higher than those recorded

at Kafr El-Sheikh governorate. In 1981 comm geason, the
succeésive percentages of parasitism recorded on the col]l-
ected O. nubilalis eggs were 56.86 and 57.02% on September,
Tth and 23rd (average 56.95; 742 parasitised eggs from 1303
collected eggs), and 56.94'and‘59.9% on October, 8th and
23rd, (average 59.4%, 771 parasitised eggs from 1298 coll-
ected 0. nubilalis eggs); regpectively. In 1981 season, a
total number of 2601 O. nubilalis eggs (155 egg masses)were




Table G,V" Percentages of parasitism by T. evanescens on O. nubilalls eggs and natural mortality
amongst the parasitised eggs during 1981 and 1982 corn seasons at Qelubia governorate.

o Number of . % of . Mean
Sgmpling oo ©
date wom o9 Parasi- Eggs Dead Emerged Pare- Natural .~ o Temp., %
ba o tised containing para- adults sitism morta- SR2° o
SZH d238g eges dead para- sites lity — ¢ R.H.
Nl%tsg sites v?mm
Sogaa” <@g
1981 season:
September ,
Bin 35 612 348 18 20 336  56.86  5.62  1.02
23rd 40 691 394 16 17 395 57.02 4.13 1.04
Overall 75 Huou. 742 34 37 731 56495 4.82 1.03 27.6 T1.5
Cctober: . _ :
8th 40 682 402 23 27 399 58.94 6.34 1.05
S 23¢d 40 616 369 20 23 371 59.90 5.84 1.06
| Over=all 80 1298 771 43 50 770 59.40  6.10  1.06 25.9 7.0
Overall for :
two months 155 2601 1513 77 87 1501 58.17 5.48 1.056 26.75 69.3
1982 geason .
Septemd
mw.g °F 30 531 296 8 11 291 55.74 3.64 1.01
20Th 40 653 374 14 16 369 57.27 4.16 1.03
Overall 70 1184 mdo 22 27 660 56.59 3.93 1.02 28.1 75.0
Octodb ’
omm_pma. 40 680 396 21 23 383 - 58.23 5.67 1.02
20Th 40 517 317 20 25 310 61.32 T7.46 1.04 "26.8 71.0
Overall 80 1197 T13 41 48 693 59.57 6.48 1.03 27.45 T3.0
Overall for

two months 150 2381 1383 63 75 1353 58.08 525 1.03
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collected; from these eggs, 1513 eggs (58.17%) were found

parasitised by T. evanesceng (Table, 3). In 1982 corn sea-

son, the obtained data on the percentages of parasitised
egss that were detected amongst Q. nubilalis eggs collec-
ted in the four sﬁccessive samples (of September, 5th and
20th, and October, 5th and 20th) were -55.74, 57.27, 58.23
and 61.32%, respectively. Thug #ndicating the same trend
of increasing activity of the pa%351te as the gseason advan-
ced. Also, the mean percentage of parasitised eggs wasg
higher in October (59.57%; 713 parasitised eggs from a
total number of 1197 cdllected eggs) than that recorded

in September (56.59%; 670 parasitised eggs from 1184 coll-
ected eggs). During 1982 corn season, a total number of
2}81 0. nubilalis eggs (150 egg masseg) were collectéd from
corn plantations, and froﬁ these eggs 1383 eggs were found
parasitised. Thus indicating, nearly, the same average per-
centage of parésitism (58.08) recorded in the previous sea-

gson (Table, 3).

The present data on the percentage of parasitism by

T. evanescens on the European corn borer eggs ,under field

conditions, at Kafr El-Sheikh and Qalubia governorates
(Tables 1, 2 & 3), clearly show that the egg parasite under
investigatic;n_plays an important role in suppressing the
population of the ECB in Egyptian corn fields. Although the

recorded percentagea.of paragsitigm at Qalubia governorate




_41...
(Table, 3) were higher than tho

e recorded at Kafr El1-

Sheikh gdvernorate (Tables 1 & 2); these percentages,

amongst all the collected samples of 0. nubilalig eggs
exceeded 50%, except for the sample of September, lst

1981 at Kafr El-Sheikh governorate (38.7% paragsitism).

The increase in the rate of parasitism by T.cvane-

sceng on O. nubilalis eggs, under Egyptian field condi-
tation advanced,agree
Farghaly (1974) on the

borer eggs,0.nubilalis

tions, as the season of corm pl
with that previously recorded b
rate of parasitism of both corn

and Chilo agamemnon Bless. by T, evanescens in Qalubia

and Alexandria governorates. The recorded percentages

of parasitism recorded by the later author at Qalubia

¢

governorate (59.4, 62.7 and 83.3% on average during

August, Septembef and October, 1970) are higher than
those recorded in the present

59.4% in 1981 and 56.59 and 59.

veatigation (56.95 and
7% in 1982 season, in
Sepfember and Octoﬁer; respeéti ely). This may pronounce
the bad effect of the indiscriminate applications of corn-

borer insecticides in Egypt.

The active and effective natural role of Trichogramma

Spp. in suppressing the eggs population of 0. nubilalis

was previously recorded by several authors in different

parts of the world (Parghaly, 1974 for T. evanegcens in

ctidis in Bulgarie;Nguyen

Egypt; Radeva, 1978 for T. eupr
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et al., 1982 for Trichogramma sp.

1983 for T. evanescens in Romanisa.

in Vietnam, and Rosca,

tage of T. evanegcensg
T eerern R

IV.1.2. Natural mortality percen
- in 0. nubilalis eggs:
D —— - bl

The numbers amii percentages of dead T.evanegcens

inside the parasitised eggs of 0,

nubilalis, collected

from corn fields at Kafr El-Sheikh and Qalubis governo-

rates, were counted,‘calculated and recorded in Tablesg

(1, 2&3).

Ag shown in Tables (1 & 2)

;3 at Kafr E1-Sheikh

governorate, the highest percentage of natural mortality

waeg detected amongst parasitised

eggs of the first sample

of O. nubilalis eggs, collected at the beginning of Sept-

ember ((11.32% in 1981 season, at
17.24% in 1982 season, at 27.7 °C

percentage of parasite mortality,

25.3 °C ang T70% R.H. ,and
and 83 % R.H.) . The

then, sharply dropped

amongst parasite individuals counted in eggs of the next

sample of September, 8th 1981 (at
to 3.5% (Table 1) and the sample

26,2 °C and g0 % R.H.)

of September, 10th 1982
at 25.3 °C and 75.5 % R.H.) to 3.

64% (Table 2). Amongst

T. evanescens individuals that counted in parasitised ECR

eggs of the remaining three samples of September, the re-

corded data show that the percentages of natural mortality

were, relatively, low (3.77, 2.56

and 3.35% in September,
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15th, 22nd and 29th 1981, and 4.
September, 17th,24th and 303k,

means in percentage of natural m

ing September were 3.77 and 4.92
poctively (Tablea 1 & 2). A nlf
parasite mortality percentage o

in both years. The recorded pe:

=

5.85% (mean 5.18%) in October, 7
5.17 and 5.43% (mean 5.28%) in C
1982, resﬁectively. Thé variati
cenfages of natural mortality me
in temperature and relative humi
sampling date. Data in Tableg (
the average percentage of naturs
was generally higher in 1982

that recorded in 1981 season.

At Qalublia goveronrate, dsa
the percentage of natural mortal
parasitising 0. nubilalis eggs,
generally higher in October then
1981, the recorded percentages o
4.13% (mean 4.82%) in September

In the next ﬁbnth, the percentag

6.1%) mortality were detected in

respectively. In 1982 corn seas

3

55, 3.72 and 4.49% in

1982, respectively). The

ortality recorded dur-

% in 1981 and 1982, res-

Llght incresoe in  the
scurred during October

rcentages were 4.51 and

th and 15th 1981, and

y
——

ctober, Tth and 15th

ong In the recorded per-

y be due to the differences
dity associated with each

1l & 2) also indicate that

1l mortality of the parasite

corn season (5.04%) than

ta in Table (3) show that
ity amongst T.evanescens

in 1981 and 1982, were

September. In September
f mortality were 5.62 and
7th and 23rd,respectively.
es of 6.34 and 5.84%(mean
October, 8th and 23rd ,

on, the percentages of 3.64
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and 4.16% (mean 3.93%) were, respectively, detected amongst

7. evanescens individuals counted in September, 5th and

20th . In October, 5ih and 20ih

of the same season, the

recorded‘percentages of mortality were 5.67 and T.46%

(mean 6.48%) (Table 3).

On the contrary to that re

corded at Kafr El-Sheikh

governorate, the percentage of natural mortality amongst

T. evanescens individuals at Qalubia governorate were ,

slightly, higher in 1981 (5.48% on the average) than that

recorded in 1982 season (average

also, indicate that the averages

5.25). The present data,

in percentage of natural

mortality, amongst the counted I. evanescens individuals,

were generally higher at Qalubis
those recorded at Kafr El-Sheikh

governorate (Table 3) than

governorate (Tablesg 1 & 2).

IV.2. Effect of field application of several insecticides,

commonly used for the cont

rol of corn pests on

T. evanescens:

The effect of field application of each of five insecti-

cides Carbaryl (Sevin w.p. 85%), Endosulfan gramles 4 %,
Dicofol (Kelthane 18.5%), Malathipn 57% and Methomy]l (Lannate

90%), at the rates recommended by
Agriculture, on the percentage of

the Egyptian Ministry of
parasitism of 0. nmubilalisg

eggs by T. evanescens and the percentage of dead parasites

inside the host eggs, was estimated on corn plants at Sakhs
district (Kafr El~Sheikh governorate).
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IvV.2.1. Effect on the percentage

of parasitism:

- Data recorded in Table (4

after treatment of corn plants w

a pronounced decrease in the per

) indicate that, 24 hours

ith corn pests ingecticides,

centage of O. nubilalis eggs

parasitised by T. evanescens occurred. The bad effect varied

according to the applied insecti
the percentage of parasitism was
ion of C'arb'aryil. w.p.85% yhere the
eggs dropped from 57.1% amongst

the control plants to 9.4% in eg
cating a highly significant effe

tion. The contrast occurred in

cide. The drastic drop in

agsociated with the applicat-

percentage of parasitised

the ECB eggs collected from
ps from sprayed plots, indi-
ct of Insecticidal applica-
plots treated with Endosul-

fan gronules 4 ‘%, where the percentage of parasitised eges

decreased from 57.1% in the cont

rol to 49.6% amongst‘ eggs

collected from treated plots (Table 4), the difference in

percentage of parasitism between
treated plots was found, statist

percentages of 17.6, 15.3 and 15

eggs of treated zmd wun-

ically, insignificant. The

.5% parasitism by T.evanes- -

cens were recorded after 24 hours of application of lalathion

57%, Picofol 18.5% and Methomyl 90%, respectively, and these

percehtages indicéted highly significant reductions when

compared with the control.

According to Table (4) , the

descending order of effectiveness on the percentages of para-

gitism after 24 hours of insecticidal épplication is, Carbaryl
WeD. 85%,D1c0f01 -18.5. &nﬂﬂethomyl 90%Malathion 57% and Endo-

sulfan granules 4 .




Table (4): Effect of insecticidal application on corn plants on the percentage of parasitism
of O. nubilalis eggs with T. evanescens and parasite mortality inside the host

eggs. (date aiter 24 hours of treatment).

Tested Total No.of No.of % of  Av.% P No.of % of eggs Ay, (D)
este collected para- parasi- trang- eggs containing trans-
ingecticides host eggs sitigsed tism formed by contain- dead para~ formed by
eggs (P) Arc Sin ing dead sites Arc Sin
formula paragites (D) formula
Carbaryl w.p.85% 2449 231 9.4 17.55 95 41,1 35.8
\ ) - ’
NO Malathion 57% EC 2475 435 17.6 24.68 95 21.8 27.98
hnw Dicofol 18.5% EC 2480 379 15.3 22.95 114 30.1 33.53
Endosulfan 2493 1236 49.6 44.85 52 4.2 11.18
granules 4 % = .
Methomyl 90% g.p. 25217 392 15.5 22.97 113 28.8 32.78
Control 2537 1448 57.1 50.13 42 | 2.9 9.98
P value N | 50.10%% 42.60%x
L.S.D. 1% . : 7.935 T7.50

5% 5.740 _ 5.43
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Comparing the percentages of parasitism with T.evanescens

amongst O. nubilalis eggs collected from corn plants

after 24 hrs. of treatment with di
difference wag insignificant betwe

Malathion or Dicofol , and between

fferent insecticides;the

en Illethomyl and Carbaryl
Carbaryl znd Cicofol

Malathion; significant between Carbaryl and Malathior;and

highly significant between Endosulfan and Carbaryl,Malathion

Dicofol or Methomyl (Table 4).

Seven days after insecticidal

the recorded percentages of parasi

application, although

tism by T. evanescens

on the ECB eggs were higher than those recorded after 24

hra. of treatment, the severe effe

ct, cbmpared with the

control, existed (highly significant reduction in the per—

centage of parasitism than control) with Carbaryl(oni§ 10. 4%

parasitism), Malathion (25.7%) and

ductions in percentages of parasift

Dicofol. (29%). The re-

ism when Endosulfan and

Methomylwere applied (51.3 and 52.4% parasitism amongst

collected eggs, respectively, coﬁp
tism in ECB eggs collected from con
gtatistically, insignificant (Tabl
mentioned Table , the discending o

different insecticides, after 7 da

ared with 59.2% parasi-
trol plots) were found,
e 5). a8 shown in the
rder of effectiveness of

ys of application ig Car-

‘baryl (10.4% parasitism), Malathion (25.7%), Dicofol . (29%)

Endosulfan (51.3%) and Methomyl (52

.4% parasitism).

L]




Table (5): Percentage of parasitised ECB eggs by T.evanescensg and mortality percentages of
parasite individuals inside the host eggs 7 deys after application of corn pests

ingecticides .
Total No.of No. of % of Av.% P No. of % of eggs Av., (D)
collected para- parasi- trans- eggs containing trans -~
Tested host eggs gitised tism T orm- contain dead para- formed by
insecticides eggs (P) Arc Sin ing dead sites Arc Sin
& formula parasites (D) formula
Carbaryl w.p.85% 2538 264 10,4 18.68 71 26,9 31.88
t Lalathion 57% EC 2515 m#m 25.7 30.43 101 15.6 23.43
0 - ‘
< Dicofol- 18.5% EC 2522 730 29.0 32.38 167 22,9 29.08
' _
Indosulfan ,
granules 4 % 2550 1308 51.3 45.75 56 4,3 11.68
Methomyl 90% g.p. 2567 1345 52.4 46.23 58 4.3 12,00
Control . 2518 1490 59.2 50.28 mu. 3.4 10,60
F value : . 52.20x% 32.40xx
L.8.D. 1% T7.01 T7.001

5% 5.068 . 5,063
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Comparing the percentages of
treated with different insectic
indicate that the differences w
ween Malathion and Dicofol = and
Endosulfan, and highly signific
Malathion,Dicofol | Endosulfan

and Endosulfan or Methomyl,and

Endosulfan or Methomyl.

After 14 days of insectici
corded percentages of parasitis
ECB eggs were 13, 33.1, 35.1, 4
treated with Carbaryl W.pu85%,Mé.
Endosulfan granules 7.5% émiﬂet

parasitism in plots

ides, data in Table (5)
ere insignificant bet-

between Methomyl and

ant between Carbaryl and

or Eethomyl ,Malathion

between Dicofol and

dal application, the re-

m by T.evanegcens amongst

5.8, 55.6 and 61% in plots
lathion 57%,Dicofol  18.5%,
homyr 90%, and the control

plots, respectively (Table 6). Although these perceﬁtagea

are generally higher than those
most drastic reduction in the p
wag, 8till, associated with Can
tions in percentages of parasit
of Malathion and Dicofol were,

when compared with that estimat

However, on the other hand Meths

recovery of the insecticidal.ef

parasitism with T. evanescens o

the percentage of paragsitised e
statistically insignificant dif

parasitism).

recorded in Table (5),the
ercentages of parasitism
baryl epplication.The reduc-
ism due to the applications
also, highly significant

ed In the control plots.
omyl: showed, nearly,complete
fect on the percentage of

n 0. nubilalis eggs, where
ggs was 55.6% indicating,

ference than control (61%




Table (6): Effect of corn pests insecticides, 14 days after application of corn plants on the
percentages of parasitised 0. nubilalis e

amongst the counted parasites.

~

ggs by I. evanescens and dead individuals

Toated Total No.of No. of % of Av.% P No. of % of eggse Av.. (D)
egve collected para- paresi- trans- eggs containing trans-
ingecticides host eggs sitised tism formed by contain- dead para- formed by
eggs (P) Arc Sin ing dead gites Arc Sin
formula parasites (D) formula
~ Carbaryl w.p.85%2 2478 322
\ o . - .
“| Dicofol 16.5% EC 2472 869 35.1 63.28 150 17.30 24,25
Endosulfap -
grenules 4 % 2459 113° 45.8 42,50 51 4.50 11.65
Methomyl 90% s.p. 2492 1385 55.6 48.28 78 5.6 13.73 |
Control 2507 1530 61.0 51.35 58 3.8 10.73
L.8.D. 1% 7.46 6.91
5% 5.39 4.995
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- Comparing the effect of 4i

the percentage of parasitun by

Fferent insecticides on

+ evanescens, after 14

days of treatment, data in Table (6) indicate imsignifi-

camt reduction between Malathion and Dicofol

oamt difference between Endosul
or Methesyl, and highly signific

sy Bignifi-
end Malathion,.Dicoefol.

bid
at: difference between Carbaryl
and Malathion, Dicéfol , EndosulF

an or Methomyl and between

The explained data on the e

fect of different corm

post!Amo,oticides on the percentages of 0. nubilalig egge

parasitised by T. evanescems and

those illustrated in Pig.

(1) ihew. clearly , that insecticidal treatment, generally, .

ceused a reduction in the percentage of parasitised ECB egge

than oemtrol. In all cases,C
the mest drastic effect on the p
the recexded percentages of
13.4% aftexr one, 7 mmd 14 days o

cempared with 57.1, 59.2 smd 61%

cellected frem the comtrel plots
 and Dfesfel 17.5% memifested 1
" mmt these m‘.'o"ticuu. also,

wheye in di cases, after emes, 7

musuu. high:u sigaifisant

-Wep.85% tnahm‘éq_ caumed
site population, where
itism were 9.4, 16;4 and

f applicatien, respectively,
paresitism smengst eggs l
(Pig. 1). Malathien 57 %

effect than Ga"rba.ﬁf(_l'{g".;),

bad effect em the parasite,
md 14 days of imsecticidal
reuctiens in the percentage
cecurred (Tables 4,5 & 6).
socerded by Peml ot q1.(1976)
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as they Indiceted that spraying

Malathion at the rate

of 0.1% and exposing T. australicum and T. japonicum to

spray residues caused mortality

for up to 10 days and the later

In contrast to the effect of
insecticides (Garbaryl ,Malathion
fan granules 7.5% showed the le:

of the formmer speciesn

one for 21 days.

the aforementioned

and Dicofol),Endosul-

19t efficiency on the para-

site, where the percentages of parasitised ECB eggs after

one and 7 déys of insecticidal application were, statisti-

cally, insignificant (Taebles 4 & 5). This agree with Paul

et 81. (1976) who indicated that
the least toxic insecticides on

Endosulfan and BHC were

T. australicum and I.

japonicum, end Patel (1983) as he reported that judicious

uge of Endosulfan at low dosages

during October and November

in Giyart (India) did not, adversely, affect Trichograsmma

8pp. Howevef, on the other hand,

that spraying water emulsion of

killed 87% of T. evanescens adul

after spraying.
b1lity and fertility of insects
aprayed with the Insecticide, we

The amthor , al

Kim-Chi (1978) recorded
Endosulfan (Thiodan 35)
ts up to the third day
80, reported that the via-
originating from eggs ,

re reduced.

Methomyl 90%, on the other hand, showed a short resi-

dual effect on the parasite, whe

re a highly significant

reduction in the percentage of paresitism by T.evanescens
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occurred after 24 hours of tre:
end 14 days after application,
in the percentage of parasitis
pared with the control, was rec

that Hernadez and Carrilos (19

atment (Table 4), but 7

no significant reduction

ed O. nubilalis eggs, com-
corded. It is worthy to mentien
/13) - reported that methomyl

(Lannate) caused a sharp reduction in parasitism of H.

zéa by Trichogramma spp.Bull a

cated that methomyl, permethri:
severaly inhibited parasitism
70 = 100%) if host eggs were tI

exposure.

nd Hause(1983),als0, indi-

h and methyl-parathion ,

by T. pretiosum (by about

reated prior to parasite

ality inside the host eggs:

IV.2.2.Ef_fect on parasite mort

The percentages of 0. nu]

dead paresites of T. evanescen

bilalis eggs that contained
5 were estimated after 1, 7

and 14 days of application of
corn plants, and the obtained
Tables (4, 5 & 6). Twenty four
application, highly significan

corn pests insecticides on

results are recorded in

hours after insecticidal

t increases in the percent-

- ages of parasite mortaliiy were recorded with Carbaryl WeDo

85% (41.1% mortality), Dicofol |

(28.8%) end Malathion 57% (21.t
parasitised ECB eggs collected
- Endosulfan granules 4 % (4.2%

18.5% (30.1%) Methomyl 90%

3%) -than those recorded with

from plots treated with

) and from corn plants in
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control plots (2.9%,natural mortality). The effect of
Endosulfan treastment on the paragite mortality percent-
age in host eggs was, statistically; ingignificant
(Table 4).

Comparing the effect of the tested insecticides,
24 hours after treatment, on the perdentage of E.C.B.
eggs containing dead parasites, data in Table(4)show that
Carbaryl cauged the severcst efféct on paraslte mort-
ality showing highly significant increase in the morta-
11§y percentage than Malathion and Endosulfan. Malathion,
Dic¢ofol and Methomyl caused highly significant effect than
Endosulfen. Significant increase in mortality percentage
occurred by application of Methomyl or Dicofol: than Mala-
thion. However, the difference in mortality % was insigni-
ficent between Carbaryl and Methomyl or Dicefol and between
Methomyl and Dicofol.

After seven days of insecticidal treatment, the re-
corded percentages of ECB eggs containing dead parasites
decreased than that recorded after 24 hrs.of application
(Table 5).Larbaryl,also, caused the highest mortality rates
of T. evanescens inpide O. nubilalis eggs (26.9 %).Dicofol

ranked the second in Beverity of| effect on the parasite

followed by Malathion (22.9 and 15.6% of the parasitised

eggs contained dead parasites, respectively). The increase
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in percentage mortality, due to application of the ment-

ioned three insecticides, than control (3.4%) was found,

statistically, highly significant. Percentages of TI.

evanescensg mortality inside the host eggs, after 7 days

of Methomyl and Endosulfan applications (4.3% for each of

the two insecticides) were insignificant when compared

with mortalities in the control.

The Increase in mortality pe

cation of Carbaryl 85°% ', was hi

cansed due to Malathion,Methomyl

and insignificant when compared ;

Dicofol: 18.5% application. Dico
crease In the percentage mortalil
fhion spraying, and highly signi
and Endosulfan. Alsc, Malathion
cent increase in mortality %, af
when compared with Methomylor En
erence in the percentage of ECE
dead parasites could be detected
sulfan treatmenta after 7 days o

(Table 5).

After 14 days of ingectici
another decrease in the percenta

ingide 0. nubilalis eggs occurre

rcentage, 7 days after =2ppli-
ghly significant than that
or Endosulfan application,
with that caused due to

fol caused significant in-.
ty than that caused by Mala-
ficant increase than Methomyl
5T% ceused highly signifi-
ter 7 days of application,
dosulfan. However, no 4diff- '
parasitised eggs containing
between Methomyl and Endo-

f insecticidal treatment

dal applications, although

ges of dead T. evanescens

d in plots sprayed with Carbaryl
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Wep. 85% or Dicofol 18.5%, the same ordepr of effective~
ness of the tested insecticides, after 7 days of treat-
ment, was recorded, where the percentages of eges cont-
aining dead parasites were 18.6%(Carbaryl treatmerit),17.3%
C(Dicofol treatment), 15.7% (Malathion treatment), 5.6%
(Kethomyl treatment), 4.5% (Endopulfan treatment) and 3.8%
(amonget parasitised eggs collected from control plota)
(Table 6). As shown in Table (6) the increase in percent-
age mortality after 14 days of insecticidal application,
due to spraying with Carbaryl,Malathion or Dicofal compared
with control, was highly significant. While, on the cont-
rary, insignificant increase in|percentage mortality of

I. evanescens was detected in plots of corn plants sprayed

with Methomyl or Endosulfan .

Comparing the effectiveness of the tested insecticides,
14 days after insecticidal application, data in Table (6)
indicate that Carbaryl ,Malathion or Dicofol highly signifs-
cantly increased the percentage|of parasite mortality than
Endosulfan or Methomyl.However, the differences in the re-
corded percentages of parasite mortality between Carbaryl and
Malathion orlDicofdl'n Dicofol : and Malathion; and between
Methomyl and Endosulfan_were, statistically insignificant
(Table 6).
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Data illustrated in Fig. (2)
application of corn pests ingect
Increased, generally, the mortal

evanescens parasitising eggsg of

These data, also, indicate that

clearly show that the
icides on corn plants
1ty percentages of T.
the European corn borer.

the parasite mortality?

decreased as the period after insecticidal treatment

lengthened.Carbaryl w.p.85%,afte
of treatment, showed the éeveres
Percentages of parasite mortalit
Malathion showed the longest res
increase In percentages mortalit
either of the three insecticides

cant than control during all the

r one , 7 and 14 days

t effect, i.e., highest

y.Carbaryl ,Dicofol and

idual effect, where the
¥ in plotg treated with
femained highly signifi-
14 days after treatment.

However Methomyl showed short residual effect, where app-

lication of the insecticide cauged highly significant in-
crease in the percentage of parssite mortality after 24
hre. of application, but no significent difference than
control couild be detected after 7 and 14 dayﬁ of treat-

ment. Endosulfan, on the other hand, did not show any

significant increase in mortality percentages, than cont-

rol, after 1, 7 and 14 days of treatment. Paul et al.

(1976) reported that emergence of T. australicum and T.

japonicum was not much affected when sprays of 0.1% mala-

thion or 0.1% Endosulfan were applied directly to parasi-
tised host eggs. The results of Kim-Chi (1978) agree.to some
the present results

extent ,with » 88 he indicated that
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Endogulfan (Thiodan 35) did not

<

of T. evanesceng, but slightly af

(up to 14%).

In connection between the e
percentages of O. nubilalis eggs
after 1, T and 10 days of applica
cidea, and those obtained on the
cldes on.the percentages of paras
it could be noticed that after 24
ment, the same order of effective
estimations, i.e.;Carbaryl w.p.85
90%, Malathion 57% and Endosulfén
Thus indicating that the insectic
the percentage of parasitism, man
on the percentage of parasite mor
days after treatment,cargaryl,.ni
highly significant decrease in th
ECB eggs, than.dMethomyl and Endosu
and the same insecticides caused

in the percentage of parasitised

iffect the larval stage

fected the pupal stage

xplained results on the
containing dead parasites,
tion of different insecti-
effect of these insecti-

itism by T. evanescens;

hrs. of insecticidal treat-
ness was detected in both
%,Dicofol 18.5%,Methomyl -
4 % (Table 4).

ide which severely affected

granul es

ifested higher efficiency
tality and vice versa.Seven
cofol and Malathion caused
e'percentage of parasitised.
1fan treatments and control,
highly significant increase
O. nubilalis eggs contain-

ing dead parasites. However Methomyl and Endosulfan showed

insignificant effect on percentag
site mortality, after the same pe
14 days of ingeciicidal applicati

ectiveness was. nearly, detected

es of parasitism and para-
riod of treatment. After
on, the same treﬁd of eff-

on both the percentage of
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parasitised eggs and that

dead parasites. Thus indicates
relationship between the effect
on the parasite populations and

l1ity of immature stages inside

IV.3.Effect of the density of O

of those

contained
y generally, a direct

iveness of insecticides
their effect of morta-~

the parasitized eggs.

+ nubilalis eggs in relation

to the number of T. evanes

of superparasitism and eff

cens females on the occurrence

ects on the resulting progeny:

The averages in numbers

which emerged froma single para

under field conditions of Kafr
norates are recorded in Tables
the effect of exposing a fixed
eggs to different numbers of T.

hrs. on the number of parasitis

.superparaslitism are recorded in

occurrence of superparasitism o

of the resulting progeny is rec

IV.3.1. Occurrence of superpara

of T. evanesceng adults

sitised O. nubllalis egg
El-Sheikh and Qalubia gover-
(1, 2 & 3). However, data on
number of freshly léid ECB

evanescens couples for 24

ed eggs and occurrence of
Table (7). The effect of the
n longevity and reproductivity

orded in Table (8).

gitism under field conditions:

Data recordéd in Tables

(1, 2 & 3) indicate that

superparasitism rarely occurs under field conditions,where

the average number of adults em

at Kafr El-Sheikh governorate r

erged/parasitised host egg
mnged between 1.01 - 1.05 in
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1981 corn season (Tsble 1),and 1
son (’i‘able 2). At Qalubia governm
between 1.02 and 1.06 in 1981 cc
and 1.04 in 1982 season (Table 3
under natural cénditions a 8ingl
of the parasitised egge of O.nuk
parasitlsm rarely occurs. This r
occurrence,undqr field cordition
distribution of host eggs in wid
the parasite to select the unpar

parasitism.

IV.3.2.Effect on the number of

ilalis, -

02 - 1.05 in 1982 gea-

orate,this number ranged

rn season and between 1.01
)o Thus indicating that
e paresite develops in each

while © s Buper-

‘arity of superperasitism

18, may be due to natural
le area and this may help

'aéitiﬂed eggs,only, for

parasitised eggs and the

gccurrence of superparas;

Ltism:

As shown in Table (7), ¢
be detected between the number ¢

eggs during 24 hrs. and the numl

2 direct relationship could
f parasitised O.nubilalis

ber of released T. evanescens

couples / 60 hnst eggs. The hi

eggs (total of 291 eggs from 30

eat number of parasitisged

eggs totally exposed; 97%

paragitism) was recorded when 15 pairs of the paragsite adults

were allowed to parasitize 60 host eges for 24 hrs. The

lowest

record (total of 77 parasitised eggs from 300 host eggs tot-

ally exposed; average 25.7% parasitism) was, on the other

hand, detected when the 60 host eggs were exposed to one

pair of the parasite. The reco

ed total numbers of para-

sitised eggs when 3, 5 and 10 pairs of the parasite were
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allowed to parasitize 60 host e
239 (79.7%), 271 (90.3%) and 26
(Table 7). From Table (7), it ¢

ggs (five replicates)were
1 (87T%) eggs, reapectively
ould be, alsq, concluded

that exposing the ECB eggs to I. evanescens couples at the

rate of 15 pairs / 60 eggs, incremsed the total number of

parasitised eggs (percentage of| parasitism) than exposing

the same number of eggs to one, three, five or ten pairs,

and the difference was highly gignificant than treatments

with one or three pairs, insignificant than treatment of

5 pairs, and significant then treatment of 10 pairs. Ex-

posing the 60 host eggs to 10 pairs of the parasite,highly

significantly, increased parasitism than exposing to one

pair, however, the increase in parasitism was insignifi-

cant when compared with treatment of 3 pairs of the para-

site. Exposure of the host eggs

to 2 pairs of the para-

site increased parasitism than

evanescens (highly significant

to 3 pairs of the parasite (sig

exposing to one pair of T.
increase) and than exposing

mificant increase). Also,

exposing the 60 host eggs to three couples of the parasite,
- highly significantly, lncreased the percentage of parasiti-

- sed eggs than exposing to one pair of the parasite(Table 7).

On the effect of the density of host eggs in relation
to the number of released paragites on the percentage of
parasite mortality inside the parasitised host eggs, 1t 1s

evident from Table (7) that the lowest mortality percentage
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(3.9%) was associated with the lowest density (one pair
of the parasite/60 host egpgs), however, the highest per-
centage mortality (9.8%) occurred with the highest den-
sity (15 couples of T. evanescens / 60 host eggg). Data

in Table (7), also indicate that the percentage mortality
amongst the developing T. evanescens individuals inside

the host eggs increased, successively, as the number of
released parasites in relation to the number of exposed
host eggs increased. Exposing 60 host eggs to 15 couples

of T. evanescens resulted in, highly significant,increase

in percentage mortality amongst thg developing parasites
inside host eggs than when exposing the same number of

eggs to one pair of the parasite, aignificant increase
occurred when compared with exposure to three pairs,however,
the increase 1n percentage mortality was insignificant when

compared with other treatments (5 and 10 pairs of T.evanescens/

60 host eggs). Also, exposing the same number of host eggs
to 5 or 10 pairs of T. evanescens for 24 hrs.,significantly

increased the percentage of parasite mortality than exposing
to one palr of the parasite. Comparing all other treatments

was, on the other hand, insignificant.

About the effect of exposing a fixed number of the ECB
eggs (total of 300 eggs in five replicates of 60 eggs each)

to different numbers of T. evanescens couples on the occurr-

ence of superparasitism, it is rth mentioning that dissect-
ing host eggs from different treatments indicated that para-

pitised 0. nubilalis eggs never contain more than two
i
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parasites developing inside. Fro
could be concluded that the prob

superparasitism inside O.nubilal

number of T. evanescens couples

Exposing 60 eggs to one pair of
superparagitism,i.e.; each of th
ained, only, one parasite. Low p
tism occurred when the 60 host e
5 pairs of the parasite (0.44 an
ﬁowever, on the other hand,'the
gitism amongst parasitised eggs
- were exposed to 10 or 1% couples

25.76%, respectively).

It could be also concluded f
of a direct relationship between
of superparasitism and that of p
parasitised eggs, where the perc
the percentage of occurrence of
Thua, indicating that superparas
nubilalis eggs is an undesirable
the parasite population by incre
firm the previous results on sup

ditions where, in most cases, on

single host egg, and the occurre

field is, naturally, rare to ins

m data in Table (7), it
abllity of occurrence of
is eggs increased as the

/ 60 host eggﬂ inecreased.
the parasite did not cause
e parasitised eggs cont-
ercentages of superparagi-
ges were exposed to 3 and
d 0.79%, respectively) .
percentages of superpara-
increased when the host eggs

of T. evanescens (25.2 gnd

rom Table (7)the presence
the percentage of occurrence
arasite mortality inside the
entage mortality increased as
superparasitism increased.

itism by T. evanescens in 0.

phenomenon as it suppressoes
asing mortality. This may con-
erparasitism under field com-
ly one parasite develops in a
nce of superparasitism in the

ure successful paragitism.
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The present data on the occurrence of Buperparasitism

in the field (rare occurrence) and in the laboratory(maxi-

mum of two parasites develop per

a single egg of O.mubilalis)

are in contrast to those recorded by Hase (1929) who indi-

cated that two individuals of I.
develop in a single O. nubilalis

and rarely 4 have been observed.

evanescens (on average)can

egg, and in some cases 3,

progeny:

IV, 3.3. Effect on the resultant

Data in Table (8), clearly, show that the occurr—

ence of superparasitism affected

the efficiency of the re-

sultant progeny in parasitising 0. nubilal.tsheggs, and the

total productivity of I. evanescens adults. However, the

effect on the adult ilife-span,

ongst the resultant pro-

geny, was slight. The number of parasitised eggs of the

ECB, generally, decreased as the| occurrence of superpara-

sitism increased, 1l.e.; as the number of parasite couples/

60 host eggs increased. The lowest percentage of parasi-

sitism (47.9%) occurred by adults resulting from egrs ex-~

posed at the density of 15 parasite couples / 60 host eggs,

and in this case the number of the obtained offspring (473

adult parasites) was also the lo

est. The highest percent-

age of parasitism (73.9%) was, on the other hand,recorded

on adults resulted when the same

number of eggs were ex-




Pable (8): Effect of the rate of occurrence of superparasitism on percentage of
parasitism, total productivity and longevity of the resultant progeny.

No. of  Total No.of Total No.of ~ Av. % of Emerged I N
parasite expoged parasitised parasitism parasite mwmmmm J
Tr. pairs "host eggs eggs adults
| ¢ 9
_ 1 10 1000 479 47.9 473 2.5 6.1
@ 5 10 1000 552 55.2 562 2.5 6.1
4 10 1000 686 68.6 702 2.7 6.5
5 10 1000 739 73.9 712 2.3 T2
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posed to one pair of the parasite, and the total pro-

ductivity was also the highest

(712 adults during the

whole life-gpan of the tested Idulta). Other treat-

ments showed intermediate valu

8 where the recorded

rercentages of parasitism WGre168.6, 69.4 and 55.29,

and the numbers of resulting progeny were 702, 711 and

562 adulis for adults resulting from densities of 3, 5

and 10 couples of the parasite / 60 host eggs, respecti-

vely. These results are in accordance with those re-

corded by Chacko (1969a) who found that females of T

evanescens minutum Riley that

eveloped singly in the

eggs of Corcyra cephalonica, had the maxiwmum fecundity,

but when two parasites developed in one host egg , the

fecundity of the resultant fem

On the effect of the hos

es was reduced.

density on longevity

of resuliing I. evanescens adults , the present data

gTablg 8) show that the longevity of males,

ranged from 2.3 to 2.7 days, ho

to 7.1 days indicating that fems
males, from 6ne hand, and that t
rrence of superparasitism on the

gpan was slight.

ever, femalea lived 6.1
Jes lived longer than
he effect of the occu-

adult parasites life-




The aforementioned results on the effect of host
eggs density in relation to the number of released T.

evaneacens couples on the percentage of parasitism, -

the occurrence of superparasitism, and the subsequent eff~

ect on the total productivity of the resulting offspring,

indicate that the percentage of parasitism, generally, in-
creased with the increase of the releagsed couples of the

parasite / fixed number of host eggs. But, increasing the

number of parasite adults to the rate of 10 or 15 pairs/
60 host egge increased the occurrence of superparasitism

and this, subsequently resulted in lower productivity of

adults (Tables 7 & 8). The density of 5 pairs of the para-
gite / 60 hbst eges caused slight occurrence of superpara-
“gitism (0.79%), lower percentage of parasite mortality amon-
gst the developing parasites (5,9%), high percentage of
paragitism smongst the exposed eggs (90.3%) and, relatively,
high produétivity of ‘the resulting offspring (711 adults/
10 pairs of the emerged parasites). Accordingly, this den-

sity (5 pairs of T. evanescens / 60 O. nubilalis eggs for

an exposure time of 24 hours) may be recommended for
either laboratory mass rearing of the parasite, or field

release of the parasite adults for the pest control.




IV.4. Suitability of the Buropean corn borer egg age for

parasitism by T. evaneocens:

Eggs of O. nubilalis were exposed for parasitism by

T. evanescens females at 4 ages, i.e.; freshly laid eggs

end after 24, 48 and 60 hours of deposition. The effect of
parasitism.on eggs of each of these ages on the parasite
activity for parasitism, parasite mortality inside the host
eggs and total productivity, and also on the longevity end
productivity of the resultant offspring was estimated.

IV.4.1. Effect on mdults activity, paresite mortality and

total productivity:

Date recorded in Table (9) show that the m;an total
number of parasitised eggs / 10 mated females, during the
three hours of exposure, varied considerably according to
the host egg age. The highest parasite activity occurred on
egge of 24 hrs. old (mean of 131.2 eggs/10 parasite females),
followed.by treatment with freshly laid eggs (129.2 parasi-
tised eggs), but no significant difference between both treat-
merits was detected. When host eggs were exposed to parasite

attack, f£for 3 hours, after 48 and 60 hrs. of oviposition,the




parasite activity was, highly significantly, reduced than
the previous treétments (aver_ges of 86 and 39.8 parasi-

tised egga/10 parasite females). These datg indicate that
O. nubilalisg egrs, at all the

entioned degrees of embryo-
nic development, were liable to be attacked ang parasitised

by T. gvanescens, but the parasite activity wag reduced as

the embryonic development agv
activity of the barasite occur
hrs. old (Table 9), thus, the
éfter oviposition are the mosgt

position.

development, at the time of Parasitism advanced. As shown
in Table (9), rearing the parasite on O, nubilalis ezgs

after 60 hours of thejr deposition (jugt before the blacls
head stage), highly eignificant Y, increased the percent-

that occurred on freshly l1aid o 24 hrs. oldg eggs. However,
the lbwest mortality pPercentages of the developing parasites

(6.1 and 6.8%) were obtained when T. evanegcens females were

allowed to lay their egga in the freshly laid hogt eggs or
in those of 24 hours old, respec ively (Table 9),
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Regarding the effect of the host egg age on the total
offspring resulting/a single mated female, data in Table
(9) show that freshly laid O. nubilalis eggs and those
of 24 hours old were associated with the highest produc-
tivity of females (12.42 and 12.4 parasite adults, res—
pectively). Whereas, thé leaat number of parasitised adults
produced/female (3.14 adults on the average) occurred when
parasites were allowed to attack the host eggs, for 3 hours,
at the age of 60 hrs. after deposition. Exposing the host
eggs after 48 hours of oviposition, also, reduced the number

of parasitoid progeny/female (7.7 adults) {(Table 9).

The mentioned results, generally, indicate that decr-

_eased activity of T. evanescens adults to pa}asitiﬁe 0.

nubilalis eggs, increased parasite mortality inside ‘the host
eggs and less total number of parasitoild progeny occurred as
the host egg age, at the time of parasitism, got older.Simi-
lar regults were, previously, recorded by several authors.

Iatomi and yamshita (1937) found that the rate of develop-
ment and survival rate of T. japonicum was reduced on older
Ephestla cautella eggé; Lewis and Redlinger (1969) indicated

that old Cadra cautella éggs were legs sultable for para-

sitism with T. evanescens; El-Sherif (1974) indicated that

eggs of Chilo agamemnon and O. nubilalis were suitable for

development of T. evanescens except at the black head stage

which proved not to be suitable for parasitism, Tawfik et al.
(1980) reported that the number of attacked Anagasta kuehniella
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by T. evanescens decreased as the host eggs got older;

and Juliano (1982) found that the percentage of parasi-

tised eggs of Sepedon fuscipennig by Trichogramma and

the total number of parasitoid progeny decreaged signi-
ficantly with the increase of the host egg age.

IV.4.2. Effect on fecundity and longevity of the offopring:

As shown in Table (10), exposing the host eggs, at
different stages of embryoniq development, affected the
activity and productivity of the resultant offspring. The
total number of parasitised O. nubilalls eggs (during the
whole life-span of 10 parasite couples fed on bee hongy

droplets) by T. evenescens females resulting from host eggs

parasitised when freshly laid or at 24 hours old was, relati-
vely, high (1182 and 1163 eggs, respectively). Parasite adulis,
regulting from older eggs (of 48 or 60 hours old) showed re-
duced activity on O. nubilalis'egga (511 and 308 parasitised
eggs/10 females, reapectively).

The percentages of mortality asmongst the parasites
developing inside the host eggs varied also according to the
host egg age on which the parents were reared (Table 10) .
These percentages increased when the parasite parents were
reared on older eggs (12.1 and 18.5% when rearing occurred
on host eggs of 48 and 60 hours, reapectively). On freshly
1aid eggs and those of 24 hra. old, the recorded mortality
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Table (10):

Effect of host eggs age on the resultant offspring.
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Newly letd 10 2000 1182 1132  95.8 50 4.2 113.2 2.9  10.8
24 hps.old 10 2000 1163 1110  95.4 53 4.8  111.0 2.9 9.1
48 hrs.old 10 2000 511 449 87.9 62 12.1 44.9 1.3 7.2
20 nrg.old 10 2000 308 251  81.5 57 168.5 25.1 1.1 6.1
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percentages amongst individuals developing from the off-

spring were, considerably lower (4.2 and 4.8%,reapectively).

Parasite females that resulted from freehly laid O.
nubilalis eggs and from those parasitised after 24 hours
of deposition produced the highest numbers of progeny
(113.2 and 111 parasite adults, reapectively). The total
progeﬁy / female decreased, on the other hand, as the host
egg age, on which the parasite parents were reared, incr-
eased (44.9 adults for females resulted from eggs parasiti-
sed at 48 hrs. age, and 25.1 adults / female resulted from
host eggs parasitised at.GO hours age) (Table 10).

About the longevities of adults that resulted from
different treatments (when fed on 100% bee honey during
the whole life-span), an inverse. relationship could be
detected between the adults life-span and the egg age on
which parasites developed (Table 10). The longest life-
spans were asgociated with adults resulted from freshly
laid O. nubilalis eggs and from those paragsitised after
24 hrs. of deposition (2.9 and 10.8; and 2.9 and 9.1 days
for males and females, respectively). Shorter life-spans
of males and females (1.3 and 7.2 days, respectively)occu-
rred with adults resulted from eggs parasitised at 48 hours
old. While, the shortest life-spans of the two sexes (1.1
and 6.1 days, respectively) were detected on males and fe-
males resulted from host eggs parasitised after 60 hours

of their deposition (Table 10).
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The present results on the effect of the host egg age
on which parasite parenis were reared on the activity,pro-
ductivity and longevity of the resulting offspring,clearly,
indicate that all decreased with the increase of O.pubilalis
eggrage at the time of parasitism. These results agree with
Juliano (1982) who reported that the survivorship of the

resulting progeny of Trichogramma decreased significantly

with the increase of the host egg age.

1v.5. Effect of food on T. evanescens adults and the

resultant progeny:

The effect of feeding of I. evanescens adulta on five

regimes of mutrition, i.e.; 100% and 50% bee honey, 20 and
10% gugar solution, and tap water, for 24 hours , on the
rate of parasitism on O. nublilalis eggs, parasite mortality
inside the host eggs and the total number of parasitoid pro-
geny was estimated and the obtained data are recorded in
Table (li). The effect of different nutrient solutions on
fecundity and longevity of the resultant offspring(when féd
100% bee honey droplets) was also investigated (Table 12). .

IV.5.1. Effect on the parasite adults:

As shown in Table (11), the descending order of
effectiveness of different regimes of nutrition on the totel

number of parasitised O.nubilalis eggs/5 mated T. evanescens

females during 24 hours exposure was as follows, sugar solu-

tion 20% (average of 61.6 parasitised €2g9), 100% bee honey




Table (11): Bffect of nutrition on parasitism and parasite sou.«mpwaw. progeny per
female and total unoacoﬁd_.ﬂu of T. evanescens.
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(55.3 eggs), 50% bee honey (49.6 eggs), 10% sgugar solu-
tion (34.3 eggs) and tap water (22.3 eggs). However, star-
fed sdults oviposited in a mesn number of 18.9 O.nubilalis
eggs, indicating the lowest activity. Comparing the effect
of different regimes of nutrition on parasite activity ,

it is clear from Table (11) that sugay solution 20% ,
significantly, increased the average number of parasitised
eggs than 100% bee honey, and caused highly significant in-
creage than all the remaining treatments. Pure hee honey
caused highly significant increase in the percentage of
parasitised eggs than 10% sugar solution, tap water or
gtarvation, and the increase was insignificant when com-
pared with 50% bee honey. The later solution, highly signi-
ficantly increased the parasites activity than 10% . sugar
solution, tap water and starvation./ Also, higher numbers
of the ECB eggs were paragitised by adults fed on tap water
or starved without feeding, and the differences were alweys

highly -significant (Table 11).

On the mortality percentages of developing T.evanescens

in O. nubilalis eggs, Table (11) indicates that these per-
centages varied according to the applied nutritive solutlon.
The least percentage (6.5%)was ascoclated with feeding on

20% sugar solution. However, the highest mortality percent-
age (11.1%) occurred amongst parasites developing from star-

ved adults. Other solutions cesused intermediate values, but




- 81 -

according to Table (11), all the differences in percentages

mortality were, statistically,insignificant.

The final parasitoid progeny that resulted from ex-
posure of host eggs, for 24 hours, when different regimes
of nmutrition were followed for adults, differed according
to the applied food. As shown in Table (11), the highest
number of parassite adults/female (average 11.52 adults) was
obtained from adult . parasites fed on 20% sugar solution,
followed by feeding on 100% bee honey (average 10.28 adults/
female) indicating a significant difference between the two
groups . Suger - solution (20%) ceused highly significant
increase in the number of resultant progeny than that obtai-
ned from adults fed on 50% bee honey, 10% suépr soiution
or tap weter, or starved without nutrition. Bee honey 100%,
significantly increased the progeny than that diluted to 50%
(9.02 adults/female parasite), however, the increase was
highly significant then those produced by adults fed on 10%
sugay . solution (6.16 adults), tap water (4.12 adults) or '
starved adults (3.36 adults). Comparing between all other
treatments took the same trend of significancy of the effect
of the type of food on the number of parasitised host eggs.

Iv.5.2. Effect on the rtsulting progeny:
" Data recorded in Table (12), clearly, indicate that
the type of food on which the parasite adults were fed, con-

siderably, affected the activity amnd fecundity of the




Table (12): Effect

-

of food on the resulted progeny.
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8 100% bee honey 5 493 479 97.2 14 2.8 95.8 2.8 9.6
! 50% bee honey 5 357 338 94.7 15 4.2 67.6 2. 7.9
20% sugar sol. 5 504 488 96.8 16 3.1 97.6 3.1 10.2
10% sugar sol. 5 284 261 91.9 23 8.1 52,2 1.9 6.3
Starved 5 151 128 84.8 23 15.2  25.6 1.1 1.7
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resultant offspring. The highest activity (504 paraesiti-
sed eggs during the whole life-span of 5 couples of the
progeny) was recorded from adulis resulting by parasites
fed on 20% sugar solution. Adults resulting from par-
ents feé on 100% bee honey, also, parasitised high number
of host egga,(493 eggs). That was followed by feeding on
50% bee honey (357 parasitised eges), 10% adgar' solution
(284 eggs) and tap water (169 parasitised egegs). However,
the lowest activity (151 parasitised eggs/5 females)occur-

red by adulte resulted from starved parents.

The percentages of dead parasites inside the host eggs
gmongst individuals developing from the resulting offspring
were also affected by the type of food offered for the par-
ents. This percentage was the highest (15.2% , 23 d;ad
paresites from a total mumber of 151 developing individuals)
from the offspring resulted from starved paressites. The low-
est percentage mortality (2.8%) occurred, on the other hand,
when parents were fed on 160% bee honey, followed by feediné
on 20%.:augar- solution (3.1% mortality), 50% bee honey(4.2%),
104 sugar solution (8.1%) and tap water (8.3% mortality).

The number of survived offspring / female of the progeny,
varied asccording to the tjpe of food applied to the parassite
parents (Table 12). The highest number of parasitoid progeny
(mean of 97.6‘adﬁ1ta/f¢lﬁle) was obtained when parints were




- B4 -

fed on 20% sugar solution. Feeding of.the paresite parents
on 100%.bee honey, also resulted in high fecundity of the
progeny (95.8 adults), followed by 50% bee honey (67.6 adulfs),
10% ,gugar"solution (52.2 adults) and tap water (31 adults).
However, the lowest numbef of parasitoid progeny (25.6 paresi-
toid adults/female) was produced by females resulting from
starved parents (Table 12).

The longevity of T. evanescens adulta (fed on bee honey)

was the longest with those resulted from parents fed on 20%
sugayr . solution (averages; 3.i dhys for males and 10.2 daysa
for females). That was followed by those resulted from par-

ents supplied with 100% bee honey (2.8 and 9.6 days, respecti-
vely), 50% bee honey (2.1 and 7.9 déys), 10% sucroge éélutioh
(1.9 and 6.3 days), end tap water (1.2 and 2 days,respectively).
Males resulted from offspring of gtarved parents showed the
ghortest longevity (1.1 days), and the same effect was detec-

ted on females (1.7 days on the average).

From the previously elucideted data on the effect of
the type of food on activity amd productivity of T.evanescens

adults and the resulting progeny, it could be concluded that
20% sugar solution or 100% bee honey were the moat suitable
for increaaing the mentioned characters. Thus, these solutions
may be recomended as suitable for adults mutrition during
laboratory mass rearing, and before liberation of the para-

site in the field to obtain the highest efficiency of the
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paresite on the pest eggs. This agree with Ragab (1979)
who indicated that in order to obtain more progeny,during

maseg rearing of T. evanescens, the adults should be fed

continuously on 20% sugar solution with or without dry
yeast. However, El-Sherif (1974) recommended feeding of

T. evanescens adults on 10% sugar sclution to obtain most

progeny, and the author, also, recommnended the same solu-
tion for adults nutrition before field releame of the
paragite and he added that this will increase the pare-
site efficiency by 1ncreasing'both longevity and produc-
tivity.




