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gil '.rlf ,", ll-r .(CRD) Completely Randomized Design

,(Factorial-Type) iStJl ,-r_ltfll (F-Test) J+i Jl;ii| al 
ri'.-.L
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.,',i-i+ll )SI -*lt dJL .ir-r+ll % ,,JEii$ % ,L.J.-ill t(R GS D I Tyincipiunt diLi.lt €rlip Jio LrJp"lt iril;.ll olill .1 di.$+
.lihi. i-|* oL'..1'l ,,lc d$r r; &ill d-l! L.,plJl $_,fl t.ull3

Table 1. Bionomics of T. principium shains @, S, R); fecundity, emergenee.%q sexual %, longevity, developmental duratiorU at

different temperatre.

Jrldlt 6ji

elt{ ,rtL3. rl;lrJl
gJ.+.ll Pre pupa- egg-pre
Total adult pupa

J-Jl drL
Inngevity

ec$
Jtrsl$ &tryl

Male Female

6t*.Il # gt-Il
all life 7th da lst

27

26

27

l3

l3

13

9

9

9

7

7

7

18

18

l8

8

8

8

6

6

6

4.5

4.5

4.5

3

3

3

2.5

2.5

2.5

9

8

9

5

5

5

12.5*4.0 22.5+13.0
Aa Aa

I 1.5+2.5 25.4+10.0
Aa Aa

10.014.4 23.5rt2.5
Ab Aa

5.5!2.2 18.3t8.6
Ba Ba

6.8!2.9 t6.W4.4
Bb Ba

6.9!2.5 18.417.8
Bb Ba

4.ltl.9 7.813.5
Ca Ca

2.9!1.6 6.6!3.2
Cab Ca

3.2!r.5 7 .9!2.8
Cab Ca

2.0!1.2 4.6!2.1,
Dab Cab

t.7!0.6 5.t!2.4
Cab Ca

2.4!1.3 5.812.5
Ca Ca

Temperature 18 "C
45.@22.2 31.7+l1.6

Aa Aa
52.3*20.8 37.3*t0.4

Aa Aab
47.8124.6 34.211 1.3

Aa Aab
Temperature 2:l "C

89.1133.4 57 .9!17.9
Ba Ba

8t.7!34.9 59.6117.2
Bab Ba

86.3131.8 59.4!18.6
Ba Ba
Temperature 28 oC

45.8!26.0 42.8!23.4
Aa Ca

49.3!24.2 47.5!23.5
Aa Ca

46.2r2t.0 45.7120.0
Aa Ca
Temperature 33 "C

51.5t18.2 51.5t18.2
Aa Bca

40.61 I 9.9 40.611 9. 9

Aa Aca
45.7121.t 45.7r2t.1

Aa Ca

of 18 6Jdl
18.5+7.1 D

Ba
20.8+7.0 S

Ba
t7.8!5.t R

Ba
UP 23 6Jdl i..JJ

23.4!6.2 D
Aab

25.5!6.3 S

Aab
2t.3fl.0 R

AIla
uP 2s 6J-.,1r$ +1-1r

20.3t8.3 D
ABa

22.W8.8 S

ABa
22.216.6 R

ABa
Uf 33 6J1rll i.. Jr

24.3!7.7 D
Aa

24.218.4 S

ABa
24.311 1.0 R

Aa

61.7*24.3
Aa

57.3+22.1
Aa

55.9!27.2
Aa

6t.1120.5
Aac

46.9!2t.9
Ab

53.6122.3
Aab

65.4!22.4
ABab

57.9!20.5
Aa

70.0115.6
Bb

76.2!16.6
Ba

74.5!t6.4
Ba

66.4!25.6
Ba

85.8*8.7A
a

9I.OI8.5
Ab

76.8121.4
Ac

94.2!4.4
Ba

91.2r5.0
Aa

yI.6!5.2
Ba

95.4!5.3
Ba

90.915.9
Ab

92.213.9
Bb

70:8t 16.0
Ca

66.7!19.0
Ba

74.W9.6
Ca

.x t.JJl ULi. l.- Le.r.- E) 1+ll !,!J- tliit! ,liS* liLi" # 1&J-- (S)l+r:t t-l:-Jl +r l}itr .ipll.lt aiLi" en ls,..- (D) l+tt .

l*JJlJ glrrlJlfuzti. J! JIB'. ,li.Il LilYlJ .L{JYI'..,lJsllcrl+l +l gr.. llli-.rti. J! J$J i .*Sll LiJ,rYl :crrr..-&!l * fj,T;
.(0.05) tuJiJl qe-.is & ul'- -! 6j t.+ OA y 

-,rj6l -tl .i-r+ rS n i.ll &)-lJl 6l .rlc. eir,=lt o.ll Lts ,t.J- .l( .it ;JlJrll 1+l ,^rL* Sample D was collected from Mayadin region, Deir Ez-Zor Governorate, sample S from lvlaskaneh region, Aleppo Governorate, and sample R
from Dareyeh region, Raqqa Governorate.

Significance among means: Capital letters refer to comparison between different temp€ratllres, and small letters refers to comparisons at the
same temperature. Means with the same letter indicate that there is no significantdifferent at P=0.05.

,Ji.jr!l "rJlJ,.---ll crt+, 5!e, r'r-' ii.il5rgf 23 "J|!l 
i+f

iJlFl 4-+,0+i L+Jtl t-Dt'Jl d-+fi OS"i .rij.,,Jc!l-l

4111 rr- L ...Ji. Jic, (F) 4itJr &lS dDtr Jlil$.ll Lr.-rJ CI)

JSi) (3) 4Sl3ll 1+,ll O,. dr+ T. principium tCl drL-:-
L- ,(+Ut i+,ll ir) lt$JYl aDb. ,.ibt - CEs-l i,S.ir.(t

:qltill iDt'lt+ c+LtiJ ci-;l-rrrjl i+lr 4+J^-rJl ggl

F - -0.39t'+ts.61T - 156.66 (+r-rt1 &t .) * =0.426

,rI^ll ;Jl!l 4+, .:,L.r.r, iCXrJl o.ll sDti O" Urf OS"i

,Jb-Jl Cr-gJ *+ eJ'--LJl lL-iil (Optimum temperature)

LJ-+i t-. dl-+^ll qri Ji) uo 24.47 critJS i-,J.-ill Ji

.q}o 23 "o-,l-l- i+l .rb e3.uljJl ,Jii$ ehj-, ir+i, 59 ,kJ LS
? ' '3-.1s; ,Jo33t 28 ,18 

"JlJsll 
d.l+-,;"l 1ie r',-' iirl,

-JllO. .(t d1l.l+) (J}, 
o 23 Jie qle c$ts Lq i.i_lf dlbj 4+lL,?

l+i ,sl"i eCl tur.ai dn\ :.rir)l 6t1r 6JIi &tS Dli Lj.aiJl

.clo 23 3-;1.:=-r \; r ia ,r!$ el.l9- i..+# 85.7 
,L:.,j 

kJ

ci-l-ri) tJlno 33 128 e 18 6-,11J--ll drt-- +.,.l Jie r',.' ii.il L+

i.-t,.^oill O-;+ t qru oti-9y LJ d+-,3 al t.S .(!lt" 4dJi',4

.(1 cJ-llr+) u o33s28 
e 18 L_;l-,-ll drt+;r.l Jie ilsll

qr'-r d.,-iL :sJrE lt 4uai ds..-16-)1.;rll q-ll i,# t iixlt
Jle td r-13 ,Jri drils-l e'n-;l->ll drl+;lr1 T. principium diln ll
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drl-idl Jie .eiiill .J. er.*..1" ot)l 11.i ql-FJ .-r-l\
o$;r gl,E.,;l C. !J-. * ,3s* tT. principium gr[ cl)Stt

f+r- rir-14 .Jrl *tS t "rr r d"'28 5 23 i8 u. riJlJ,rll

.do 33 f-...P se l$lc,

iJl '-rllol r3.rie c$l ,*f &t)l s.re +l-! d,c dls&

.cp' ff rts i$+.Pll Jie 
'iaii.jlJ 
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Abstract
Babi, .d and IVL Al-Nabhan. 199E. Effect of Temperatures on Some Biological Characteristics of the Syrian Populations of
Trichogruutaprincipfun Sugonyaev & Sorokina (fym., Trichogrammatidae). Arab J. Pt. Prot. l6Q)z 66-73.

In the present work, the biological characteristics of three T. pincipium parasitoid populations originating fromEaias irculana eggsin
Syrian cotton fields (in Aleppo, Raqqa and Dek Ez-Zor) werestudied.Rearing otEphestialarchniella eggswasperformedunderdifferent
controlled conditions : temperatures of 18,23, 28 and 33'C, relative humidity between 70 and75Yo, and L:D 16:8. The mean fecundity at23"C
durhg the first 24 hours was23.4+2.1eggs with a total fecundity of 85.7*3.7 eggs. The estimated optimal temperature for fecundity was 24.5"C.
Temperatrue and -Q-od effects on adult longevity were investigated. The relation between temperahue and development duration best fitted with
D (days)=f J.436r2'22:1"a, rnT. pincipium. Minimum and maximum developmental thresholds wqe 12.3 and 35.6"C.
Key words: Hymenoptera, Trichogrammatidae, Tichogmmma pincipiun, biological characters, development threshold, optimum
development
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