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Phthorimaea opercutella ( Lep . Gelechiidae) LULJI c^b

Solanaceae i ^U i iUI UiUJI obLu y ^ a i (^lif oUVI

. ^jUI ^ i jt Jsjf i ^ O ^ «=l>̂  Solatium tvbewsum ILILJI

^ LLU^J! J j ^ J U.l>ll l«W3 ^J l ^aL^VI ^Ij^Vl Lu t !

(Saxena and Rizvi, 1974 ) ai^ll ^ X 70-30 ,> j l^ iV

( Raman et a*. 1987) j ^ l j LS^j >»l>»^ u**& t> J^ t / / 9 0"

oljjJLI ^A ie^AA^ J&j UULHIJJ Lo-itli! Jjl^Ja ^Laf , >

O U L J L ! ,3L C ^ A ^ • ( Uu.^S. ^yUaf )

Oi l 412 EmVI J*«^ g l u j . jb&» wiJI 24,4 -a jaS3

. ( 1993

Laic dJij < LklLJJ J^UUMU J-»-!."i ̂ l ^

i O^ oli»jjJ» j l j i i L IMJUJI O U J J I 1aJ . ( Rahalkar et ^ . 1985 )

LJLJLil j(i'VI

Jjjti? U îa-» LI tili&j < olijjJI Lja) oU>JI U

ce t in i^ J>3j oii

U.ILJI o L j
ft V -^ w

i . I f * *£ . - 3 I" I f • t» k. « »Wl -

( Richardson and Rose , 1966 ; Haines , 1977 )
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aUV ^ . ^ 1 Lu^ill Ju. IL,>JI 1 J ^ f ^ , UVI t

JJLi IUJ I

CochUomyia hominivorax ( CaWphoridae : Diptera)

. Ceratits capitata (Trypetidae : D/pters )

LU IAJ.) t> LJU tcj^ £ L L ^ y^l! ( Lepidoptera ) UJ»

55 Lfitt.tiLa.1J( North and Holt, 1971 ) j l J v 5Li40 j 3 0 ow

, ( Brower, 1979

UJI& ̂ UujL jkuô  UJJL ,ys^. iUJUi , >

> Lift liUi *ia yi w ^ i ^ f tlj>ll UAVI ̂  l^i^U

95

J I j F1 Jj,Vl JoJI j ^ JL^I ̂  6 ^ « i>dudJ L.̂ «Jlf ^ j iJJ OJlSi j^ija -2

. U^UI ( / i F2 ̂ l i

(North and Holt, 1969 ) Trichopufsia ni (Lep. Noctuidae ) ^

Pectinophora gossypiella ( Lep . Noctuidae ) JL.Ui.jiJI ,>klJI j> !

(Lachance et a/.1976)



Elanagar et aL )Agrotis ipsilon (Lep. Noctuidae }

.(1984

Sa^ ^ic o^Ui ,> JOC fill jSua i UolkJI oLjJ Lil^il ULMJJL Li

u Ij^U^ < ( UU UAi ) U

*LJI %JJJ fLsV

< Percentage of adult emergence WsUJI ol^AJI ^Al..\j Developement time

jjx^ , Longevity oL i l ^ i l l jL^T Jf>Uj < Adult deformation o

Egg hatch Lf^ j^JJI l u y j < Fecurtdity CiL>yi l^u^i ^ 1 o*s«^'

lL»U-» ^1 o L J j J I elh o ^ LS. ( Rananavare et sH ., 1989 ; Elbadry , 1965 )

96 ^ f J^au L i e <J V-MUM J I j

j Rananavare et s/, (1990) pati L£ ( Ranenavare et a/., 1989)

4«j j i ^ 45

ILL ) L^UrJI L^JJU ( > < ^ (>U^I Jit p C

JLu«iLiiil SjaSJ) ̂ k ? > J ̂ 1 c l ^ i J ) <>c J^JOJI <>&M Fried , 1971 y

UV) * 1 * U i l l l ^ i^JuJI J ^JJ I UlU LJ^L&I !J| g



Jll JL^VI

UJL

Rahalkar et d ( 198S ) i ^ i

70 X 30 X 30 o l i

JiL, JLiJI 3^

) tf-MVJI U^jkt J U ^ I jaj

SJLU SlkA^ ULUB-JI ^

/ 70 L ^ Lk 12 :12

ILiL^lf tali

-3
1 -1-3

LLILJ)

VUJL

J*1 <>• (

Uf>JI o*^»j - 2

15 x a

~ 3

<>•

j j OL3J-JJ) JAJ - 4

, \ 25 ±1
^AiJI- 2-3

(137Cs ) K.S.E./RIS Gammator ^ ^ *

18-0 j ^ jjSi o^o*1 f2 V J 1 ^ 1 ^ ^

B̂ .. J ib

L.U

uMabi CH^» t»jl>«) CMU2>J



-3-3

l iU I ( 45 - 35 - 25 -15 -10 - 5 ) JIJ ^ 45 ^Jl 5 ,>

( ULM 1 8 - 0 ) ̂ Ai^ JLja-^l. ̂ i i i X ̂ AiLk jSA , > U J > E l ^

^ y p 25 ± 1 i

ÂJ ̂ yJll ILUUI o^^J Jsii «>

JLC L.U

. ^jljjJI olj-» «U6 ̂ Jl / 1 /

96F-N/M.

Analysis of proportion <*->'» J J J M JLJJ^|J JA.V( ^

^ J ^ U U JUJfcf ^SU -4-3

3 5 - 2 5 - 1 5 - 1 0 - 5 ) UU

. 1 : 1 : 1 L ^ J i <Lf«JJ( J,*Sft.̂ J cdi^ ( JJ« 350

' i ^ J J I 6 0 0 ^Ai a j ) <LS£JJUJ*!)L v_iifi

^ j ^ j j 1:5:1

.1 :10:1

. 1 : 0 : 1 l ^ J

20 o&&. 1LJJLI £>JI c>* J& *Uh 1:1:0



JJ Fried 1971 UJU* b juidj . l«~*i j-SAll l**-ij U w

CV»(Hn-He/He-Ht).N/T

^ j : CV

6* Q-^b LH*31^1 <A*^ 5 l i ^ 1 ^ i 1 1 : H n

fc^i Luuk* J j i j ) 3-UK.MJ1 t i j i a ' i li^j^fljs f.AJfh.a ^ >̂tt2lAJI ^kj-iLJ <lfj^il i^iauJI •' IlG

«lLdUj Exp ( He ) i * j ^ ! ̂ ^ .J l ̂ U l L^ ^ <J)

Exp( He)« Hn [ N/( N+T)] + Ht [ T/(N + T)].

ale ^ ^ L J I OMUJ i ^Mi ! ^^Jlf l ^UI ^ ( VH.;I1 JJ^i jL^lJ ) ^

jutiaJI _J

: F1

20-15 - 10 ^>JJ ̂ alUI ^>OA. IJ£J 75

L u u OJJokj LuUJi LJO^JJJJI Cuua AJ . ?ja in In ^i l l i KJ» M A « j5kj

: LJLUI tA< l̂» CJIJH-H O V L ^ . ] l^Jx oi!.»t.

. F1 ̂ iSl x

10



Jji. - 1

AA — 2

lkjA. te^i 200 (> JU ^j l j i ] IJ^>1 c:,4'i yjli

4
iU - 1 - 4

1-1-4

J I j i« L ^ 10.2 ± 2.4 j , OAUJI U ^ . J ^ U ^ 11.3 ± 4.2

Uu««] to*!* Li j iu. j j j i a *^ V 4i! ̂ JJ ( Fisher's LSD )

[F-1.94 f df = 6 r 575 ;P = 0.07]

^ - 2~1 -4

5 jjl3 ^ out! viLVf (>a ilMu LU<M dUfi 1̂ (jfis L j jUi eJj

2 )

•/ C/5 «• «rk« ,.( i £ C 5 (I • •/ *T& II v * n t > I *

11



( al j JL4 )
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73
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11.3a ±4.2

10.9a + 3.0
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<L>1 Analysis of proportion ^ L * ^ ! JJLajJI j ^ <J. J!J JL£ 45

- 25- 15- 10 -5 - 0 g ^ l c« LiUcJ L . ^

33.9j AAUJI ^W a^ I L ^ 56.7

or1! ( Fisher's LSD ) ^iLa^yi JJL*ill ^ ^ j * j l j jLS 45

15 -10 - 5 j^JI i L I ^ jj»Ui! d.lij ow / 5 %tt U

45 j 35 t ^ j * olc ,J^ J£J o ^ J

LuLAOkj LI^1IL« o U j j l l l o J l i j JL*UJI

u»AiJ ̂ ^ U l U*£l\ JLC UU l&a&i j ^S i -3-1-4

%9.4,9618.7, %26.2, %49.3, %57.4, %65 J l JUIUSJI *UI ̂  %77.7

jS 45 , 35 , 25 ,15 ,10 , 5 g^J o^j*3 JJSJ

;L>Ul! i^JJI ^ i i i J ^ «^VI *ld iiLji* * ( r » -0.984 ) tt

. Y « 73.083 -1.535X : JLSJI

A** ^ > ^ oU^jiJi ^1 ̂ j (Analysis of proportion ) ̂ L ^ V I JJ^^JI ^

10 U^J I j , [ z « 6.4, p< 0,05 ] JIJ ^ 10 ̂  AIJ ̂  5 : t j J I 0* J£ fcjU* AI

JIJ J U J 25 p iij ji£ 15 l^^Jlj . [ z - 5.9 , P< 0.05 3 alj ̂ LS 15 ^

[ z » 6.5 , p< 0.05 ] Jj jL& 35 ̂  4 | j ̂ LS 25 ttjaJJj [ z « 19.7 p< 0,05 ]

. [z««8.8 , p<0.05 ] J»J >Ls: 45 ju* J(J ̂  35

UU ie-Ai ju2il3 - 2 - 4

UJI jtfJI y i LjjjJll UjUJI ̂ i iL^HI o-UV» J^,> foe j l JJ*,, JA.

12



JUU C J ^ U L I <LjMAutJI (jJ-fi U U 4AJUI) J ^ * - * • V • ) | > 4 ^ •Wih.m.A



LlluaJ la

i i ULiLl JL^j^Ji tJJI V̂ t j^ui W * 4,4̂ 1 LblLJI oli^

1:10:1 «1:5:1 < 1:1:1 • 0:1:1 .1:0:1 U

15 icjaJI i i j l i * j ^ tj^Wa r.f>t>.n1 tfil c»jA. ^a « JIJ ^ 15- 10- 5

i j l i * alt Ij^ifc* U U I o iK oLijjiJI o»1 ^ . J»J jLS 45- 35- 25

J U S . ^ ^ 1 MIL%* Jj%4^35

« oils: OJ^J <>] oli ibiVI ^1 «jUj ( 3 ) Jj j* . alj ^LiJ 15- 10- 5 g ^

45- 35- 25 £>JI £^ J^lAil 5J.jlL» Jil£

^ 25 o»ĵ *>aJJ c^iA^ yJSJI j^Siil o

L.U %aJtf j ^ ^ -3-4

1:5:1 « 1:1:1 a : . . ^a . . . ^ i | > v ...M< ^ J ; ; I I u . s t 18,.tJ,Mi a, . .MI

i yLt JAJ Ua 0:1:1 l ^ i i ) ^ -uU JA U* , ^ 1 1 0 : 1 :

45 i c j J ! i c ^ a ^ Jin /11 J IJ I« o^^hM1 u**5 *^*-i fi^w t# ̂  1:10:1

13



0

5

10

15

25

35

45

147

73

71

72

70

71

75

98.0a

95.8a
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78.0b

72.0c

1.40a+ 0.31

1.36a+ 0.33

1.31 a+ 0.36

1.29a+ 0.33

1.17b+ 0.32

1.16b + 0.32

1.08c ±0.22

JUJLI
0 - 3

0 - 4

0 - 5

0 - 3

0 - 3

0 - 2

0- 2

: ( 3

LklkJ!

. Analysis of proportion V^.'J1 J^UJ j L i i l ^ ^ ^ /5

Fishsrs LSD ̂ >^» J^a jst y L ^ j &UUI u U ^ u**-* /5
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LJUJi £JAJI JU*A . 1:0:1 j 0:1:1

0:1:1 LwJJf ̂  JIJ JIJS 45 ic^JI ale * JL } / 56

j ajAj j ^ ^ii 1:0 :1 UuJoJI ̂ miil £*

JI jilt tf3.7 j j | j ^ 45 j j ^ j i j ^ ̂  0.5 ̂ 1 oi

JS t * 1 •' 1:1

Ale a-tb j / 5.6

yi <>! ̂ i .1:1:1l

Jlc j l j jJLS 45 ic^JI JLU >20 ^JJI ^ J ^

u*jJ 1:1:1 L^aJI a...,-, 11 JA£.X€5 ,̂ >»».•.. c^

1:10:1 . 1 : 5:1

<1: 1 0 : 1

_s

, 1:1:1

£t JftAjli l i i i l j i . ( 5 Jjda. ) alj ̂ jLS 1 0 j 5 Oî X

i ^ J I a^ L^Uj ( JJJ jL£ 45 , 35 ) LJLJI ^ j j l

/ 22.7 J\ i\yj\ 16.9 JIJJU ̂ . b ^ l ^K j l j jLS 15

a^t X 5.1

10 j 5

1:1:1 ^ <>L5; 45

L^U l l *OA J - t k ^ j . 1 :10:1 ?j . . . v l l

*sUt ijjSMI ^ ^ 1 ^^ iJI ^ Fried

/19 , /93 ) 0.19 j 0.93 oj-e

j & b 1 : 1 : 1

l ^ U J t OLJUAJI J^au* o*J>h ( 6)

j j al j L̂£ 5

JS ̂ i iiUj

5 IAJJ I .dc 0.66

. 1 : 1 0 : 1

iliill Sĵ ll! ait Ul«i .

°-7 8 ^ - ^ * J ^ ' «i* ̂ Us 1 :1 :1
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^ v . ?i'viJM_Vhfl f̂ ' " M M

5

10

15

25

35

45

1:1:1

0.66

0.55

0.43

0.32

0.24

0.19

1:5:1

0.77

0.73

0.57

0.46

0.39

0.42

1:10:1

0.93

0.83

0.69

0.S2

0.54

0.50

Fried JL^LsJI i (6



Jit Uul <->±

,> j*

I A ( 2 ) , ^ L

1 ,1 :1 :1 IWLJI v̂ u-̂ JI aJix g- ^ ^ j

a_^^JI U.AII j i«i . UALJLI t j*« ^ ^ - * ^ i j 1 :10 :1 . : 5 :1

16 oilS 1:5:1 U^\ U*»H\ . i laj , j l j J L S 1 2 a^J^ ̂ £11 U jJ I

, 0.481^-iLLiJI ftjj&J Lj3 eiij J^UJ ,1 :10 :1 su**JI l ^ i i l JA« JIJ ̂ LS 23 ̂ JI

JJ ale / 91 j l j i * j^aJI fJU ?^mi o i i , aSJ . g r ^ f ,>t 0.65 . 0.55

0.63 . 0.45 t 0.22

: 10:1 . 1 : 5 : 1 41:1 :1

il l (JJI

: F1

LLLkJI o t l

lj1 JL& u^ ,>»

JjV)

yr6 ĴLc U U -1-4-4

t l^f

j jLS 20 - 15 - 26.8 , 27.4, 27 lAlj i i ! £ J > ikJ

L 25 , 24.8 , 24

>1

JjVI

t-test

15
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10

15

20

200
200

200
200

100
100

27.0 ± 2.9a
24.0 ± 3.4b

27.4 ± 2.7a
24.8±1.7b

26.7 ± 2.3a
25.0 ± 1.9b

135
161

149
175

70
85

32.5a
19.5b

25.5a
12.5b

30a
15b

1 :1.5a
1:1.1b

1 :1.8a
1:1.0b

1 :1.6a
1:1.1b

25
ILILJI o L j j L&l̂ iJ LU

5% H J

5% «iS <Uj J

. ( Student's t-test)

. ( Analysis of proportion ) V . .AH

. (XZtest)



il LsJ Jja*JI JI ,> J£J dJiJ ( t » 8.3 ; df - 294 ) / 5

S 20 J\ 10 ,> UAJOU

o * ^ U l ^ , ^JljiJI JLc JIJ JL& 20 , 15 , 10 t J J I ^ / 30 . / 25.5

15 U jJ I j i i* /12.5 JIJ JJLS 10 U^JJ alc/19.5 JJ»UJI a^ oj-JU U j l

( Analysis of proportion ) ̂ L-**?! JJajUl ^ 1 . JJJ jLS 20 L&^JI JOC X 15

10 U ^ l .u* (Z » 2.5 , P< 0.05) Jlill J^u* ̂ U oili jlli .LiL^I

, j i j^-ti JA. ijij liujLaJLa OJALI ij>UI ijittjJI j j i jJ-u La

j^aJI (JUJ U lb *JL3 JLu-iJf i

( y,3il

15 iit JSI j i i 1.8 4

, f

jLS20 j15

'/. 5 135

. ( 2 - 0.37 , P< 0.05 ) /. 5 !U2

10 ^Uj^iJ yii1 JSJ jSi 1.54 Lu-UI »o

- 6 J j lJ

4JLA Jjf ,>,»£ . ( X 2 «" 0.43, df » 2 )

9.3 , d f - 1 , P<0.05

la.Al ^ l a -2-4-4

20 , 15 , 10

20 j 15 o^^JI 4i* t \ * 10 j 10.1 yJI A\J ̂ LS 10 9.4 ,> JjVI JoJI
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Oh

N
T

N
T
N
T

Oh

N
T

N
T
N
T

Oh

N
T

N
T
N
T

' f c *

P1
X
X
F1
X
X
X
X

PI
X
X
F1
X
X
X
X

P1
X
X
F1
X
X
X
X

£)10

N
N

N
N
T
T

:)15

N
N

N
N
T
T

N
N

N
N
T
T

60
75

25
75
75
S5

80
80

60
55
50
50

90

90

35
35
35
35

tatdbSD (n)

11.6 ± 2.5a (45)
12.7 ± 3.2a (45)

11.S±1,7a(25)
9,4±2.3b(35)

11.6 + 1.5a (35)
12.4 + 2.1a(35)

11.8+1.9a (50)
10.1+2.4b (35)

11.2±2.5a(60)
11.9 +2.8a (65)

11.6 ±2.1 a (25)
10.0 ± 1.8b (24)

.Luj>iil+SD (n)

95.7 +33.5a (42)
92.3 ±41.5a (65)

85.0±61.5a(22)
44.9 ±41.2b (45)
87.3 ± 53.3a (62)
44.1 +53.3b (36)

95.8 +29.5a (72)
91.1+59.6a (65)

108.4 +53.5a (50)
62.1 ± 68.4b (35)

115.4 ± 68.7a (42)
53.7 + 44.96(29)

95.1+ 46.5a (60)
83.1+58.9a (65)

82.6 + 63.13(25)
17.4+9.30b (24)
66.2 + 49.1 a (17)
18.4+15.5b (11)

76.4a
60.8b

73.9a
32.3d
35.0c
15.3e

74.9a
48.9b

76.7a
27.4c
34.1c
14.1e

76.1a
41.7b

74.0a
8.S0d
31.7c
1.5Oe

p F1 P

( J-l«_» T ULe

5% tii t*

5%lSi 1 * ^ ^ LlL^I

LLlkJI
: ( 8 ) Jjja.

. ( Student's t-test )

( Analysis of proportion )



l t ^ .Lkil UJJA* ale UJJ 12.7 o i i i j U^J 11.2 L l t l ! Ujja* ale OAL

^L^i^ ?*jj J ^ J ^ J J ̂  ( t-test ) ^ L M . V I Ja

(F1 ) *Lb¥l j ^ i J I jL*1 J I ^ I oLL«>u Ctt ^Ui l i iy i fr

> ( CF1 ) d*LUI ,U*Vlj ( P1 )

ale ^ ^ ^ J l j a ^ J ^ 8 J«^ ( jA ^ ^ 3 j ^^ j ^ ^ -3-4-4

LiUsJ

Fertility l^jWJI >A>*^ Fecundity o«,fch^ *»*

^ j J ! AUVI ̂  ^LiJI ^ W l j J ^JJ I cLl,l>JI ̂ i t L»(i 3JU11 j i t ,yi Ofi

. ( 8 ) JjaJI ^4 liaJll zJjiU o r fL^ I y i j ( FT ) JjVI J4JI ,1^1 jl^ii cuui i

)

u dEi . ( F1 ) JjVl JaJI cUit JĴ J f-t. t^hjljj Jjft tlj*JI

( i ^ J » c^1 X F1 jSi) EJI^JI UU ̂ i ̂ I J S J u^ 44.9

. A\J jh&l 5 ^ ^ alt ^ 1 J£i L^u 62.1 ^Jl ^fct JU luu* 108 , > j . JIJ

^ U . JIJ JLS 20 !£>». j ie ^ i i i ĴSJ L L * ^ 17.4 ĴJ ̂ i i ! JSJ Lu i^ 82.6

18.4 , fa3 ^ i i t J i i <>>^JI JIJ*1 a lkui j l * oaiwi JIA ( F1 y i i t X F1 jSa ) ^jljJiJI

^ l l j i J I ^ L : ^ jL£ 20,15, 10 g^JJ 53.7 ,44.1

^ l ^ J^IAJ) i c ^ ̂ V U ^ J I JOC iiu«>u ^ j l < ( P1 )

. / 5 Hi ^^^U

X F1 j i j ^ j l j i ?JU ̂  o^^JI ^JU 3-utti oAL« ^LjjuiiJI LKJOJ jJUOj L^i U!

20 Uj*l •/. B.G j j l j ̂ LS 15 ^jaJ X 27.4« JIJ JL£ 10 U^J / 32.3 3 - * ^

X 41.7 , / 48.9 , / 60.8 l*%Jd\ -=LVf alb ( A M J I U-^ V ^ «=^^ L ^ • J I J

S 20,15, 10 £j*JJ X 76.1 * / 74.9 . X 76.4 JUSL&JI *Lyi J -

u«i y i oLiiLftVI oi t^ij ( Analysis of proportion ) ̂ L M - V I JJL - . I I
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L I O*J. / 5 3iS

<F1 yiit X FT j£j £4I>JI UU ^ Iwuill ,LVI

olfi LZAY.1.5 J J I J ^ I S l£jaJloiAXi4.1 j j l j jJL^IOiU^I .u* /15,3

3JL. ^ i If lu L-i k j& i * Ja. o ^ ^ l t^** ***•* ^ ^ Ulae . j l j ^ 20

20,15,10^^11/31.7^x34.1 j / 35 J l o L ^ , F1 ^

. LLL**J L^IJM UUI »1A y i oU

JjVl JoJI *Hj1 i l i l j ^ ^ ,> ^ijJI ^Jiii , SAIUUI PLVI ^

X F1 j l i ) j ( L**^ yiui X F1 jSi ) £ J l j

t - 4.4 , df »105 , P< 0.05 ) l*-i ^Jl t jLaiVI jU1 jia lyi» r t ^ (F1

t* ^ 1 ^ 1 ^ ( 1 « 3.7 (df» 94, P<0.05

. j l j ^h£ 20 j 1 5 QOJIJAJ) >ilc laJLa Lk^Ull »i

«=LLj1 ASA £J>JJJ I «=»!>» Joaj l ^ ^ S p J ! SJJL&JJ ^Lc Lali 3a-&S j j a U -4-4-4

p* ( F1

o«LSVl .i*j l i^ii l ILlill t^^^i J*1

»1 ( 9

i F1 y i i l j F1

1 (Analysis of proportion ) ^Laoil J^AUJJI ^ W J

F1 JjVl J_»»il al>V ^jtt j l j j j j 5JJJ.1I i M i JUjli* aic LjL .̂a.1

PLVI alt ^ j l j J I ĵ Jx ijaSiJ IJ^SH UUUJI J-» . ̂ *^ i» ^

ln^ ^^ou oUiLiiVI (>1 JUJ . ( CF1 ) JJklAJI ic^> *(JL.t A^ j l . ( PI )

j F1 J£\ X F1 jSj) Uj^d i * * j f j i i ! *juUJ ^ j l ^ ̂  / 5 Ui

. tfjil l<* j > (Z " 5.8, P< 0.05 ) aALWI , l i j l ^ j l , i ^ . <> (2 » 3.58 , P< 0.05)
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Pi"
N X N
T X N

F1
N X N
T X N
N X T

T X T

PI
N X N

T X N
F1

N X N
T X N
N X T

T X T

PI
N X N

T X N
F1

N X N
T X N

N X T
T X T

42
72

22
51
75
55

79
78

55
45
SO
35

68
83

30
30
25
22

100a
93a

100a

92a
88a
65b

92a
86a

91a
89a
86a
63b

90a
84a

93a
87a
84s
64b

1.5 ±0.18a
1.4 +0.35a

1.5 ±0.21 a
1.4 +0.22a
1.4+ 0.19a
1.2+.0.29b

1.4±0.17a
1.4 +0.25a

1.5 + 0.19a
1.4 +0.25a
1.4 + 0.30a
1.1+0.35b

1.4 + 0.18a
1.4 ±0.19a

1.4 +0.18a
1.4+ 0.21 a
1.4 +0.25a
1.2 ± 0.26b

JUil

0 - 3
0 - 3

0 - 2

0 - 3
0 - 2
0 - 3

0 - 3

0 - 2

0 - 3
0 - 3
0 - 2

0 - 3

0 - 2

0 - 3

0 - 2

0 - 3

0 - 3

0 - 2

5%l3i

5%iii U ^ a ^ LlL^I

( J-«UA T I j^UuJs N ) L i t huSiii 0.* i x l Lk UnUuJ! OLJ^J L & l j i

. ( Student's t-test )

. ( Analysis of proportion ) »_



. ( F1 ̂ i i l X ^ >4) v»( * ^ ^ X F1

UJU\ t^J\ JS Jl i ( F1 ̂ 1 X F1 j * i ) £ j l>

10 UjJI aiA o L j aSi , (CF1 ) ̂ AUJI *li4Vlj(P1 ) ̂ uuUf ,LVI J

, ( t - 2.4, df -100 , P< 0.05 ) ̂ 11 jLa i l l u l JtiXI J^*-

JLALLJI .Lkjyî  ?*AAXI <L5U ( t - 3.5 , df - 66 , P< 0.05 )

lj-, AW i .—^ ce oU&siyi {,1^1 ( 9 ) J^JI ^JAJJ

fflilXF1 JSJ) o j ^ W t* ̂ ^ ( F1 u ^ X F1

£ < / 5 <USi (fijiutji sic L jLd&l ^>1JL« c iJ l i tjrJi g-jjw». jJt£j < ( F1

10 U^JI ai* ( t - 3.2 , df« 96 , P< 0.05 ) j ( t ° 3 , df » 93 , P< 0.05 )

<> j 1992/12/8 ^Jl 9/9

•• ( 3 ^ l ^

1U>* ^ <>!>«,, ̂  JjVl

-5-4

U M ikUeuJu ̂  JJ^J* LM^1 I>*^» "LAJIIJAJL (J&UJA Qujtwa I^JJ^AA ><-*J *J

oU I> i l jj^Ja j ^ f ^ >uju*aJ dJjj ' VUJL I U ; y ^ UklA ^ jLiCft 1.5

100 ^U^jl ̂ i f ( * ^

. p 1 50 3i

. **.>jKi}H Agrosystem

ilii -1-5-4

237 jLJaaal *J
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1 % . . . I I ^

SO-i

9/9 9/18

T—i —i—i——i r
10/10 10/18 u/g H/9 11/25 12/8

i 2371

%+*: (3 ) ^j



i j VUJI Jtikii IJUJI ̂ >J I «>*j J^VI iUjlf ,> J^

.-1993 fUl ^^.jJi i j>(l ^ oUlj^JI JU** ̂ t U -2-5-4

5JD JJjj LLlkJJ 5^^jJi LtljjJI ^ j ^ JiU, dUljiJf j ^ ^.o^i <>

1993 fini I^JAI S^pJI g^ oUI^Jf J^» giUi -3-5-4

ll* ^ j < LklkJI oL j j Uifji i j ^ ^ <> 1 ^ 660

4 ^LJ f JsJUilf Hi ̂ Js 1993/12/5 ^Jl 8/19 &* i->*

^i JjVI s^dUl *^i c*U. dl i* ^1 ̂ Jl j*dLj L. * ̂ iliJf ̂ J

Ukl* y i LklkJI J^^aa iLLyAll i^jidl Ul^3 O^U

1994 fl*J l^^Ji s^^oil ^ olAlj&JI J U » gil^i -4-5-4

J J fcwfc <> ft-1 7 J«»ti* ̂ t 1994/3/15 t f^Uj J*=J ̂ i ^bjuu

J i U oLiil^iJI j^ffc a x ^ X»J<W ^ * C)S-Bji ^1 tfji1 SJJBJ , Oi^J--^'



SO i

20 -

10 "

• * OQ 1ft f j »—

•% % " 8 i
<7* <fc >» •Sw O09

i 660 < c
( 4 )



%-JHJ.I V

30 n

s a.
1S91

. ( IA\JA 434 , Qp^H-^ )



oU>j4 L&lji (>* I j i j 434 JLLMI f i alU .

1991/12/22 ^JJ 9/16 ,> i L ^ v>si

.1993 (»U

a^JI IX < IULJI

SjAaJLJ O^

Ui - 5

JIC , j^UJf j ^ i l L ^ j lL * iiuuUI j j&Ji jU^t Jf̂ JLt jilSS

Uli U.&1 ̂ > UbA^ ̂ j j ( ^ U 13 - 0 j ^ o ) ^uiiJI iiuo* LLlkJI o b j j

Rananavare et a/. <JI J»>> U ̂  ^mjVill +i^ ^-f-.^. J j j i ^ 4 5 - 5

jl**1 k ^ j ^ y i tb^ai* 1j j* i dLA ̂ | Î JLW f^JI j U l f c»ji*UI ^t ^»* * (1989)

U.LLJ! o l i J J L i l j i j jS i i L * JjjU ^5bj |J *it J*,, ̂ i l) Elbadiy (1965 ) i jSi

a l l . ai j ^LS 96 ̂ IjJU ̂ 1 cJLaj UU LuJii ̂ >-» £>J j j^ iJ ! dlb CW^JAJ

aij ^ U 55 ,> J31 t ^ * ijuuUI JJSJJI jU&l JI^LI o U »>ilb

^IJJUU.^1 <> jUJll

JijJU olk^^La ^ j i Ephestia cautslla (Lap . Cslschiide)

. ( Brower, 1979 ) j l j j L ^ 55 ^jAs ̂  CMi.>

j ( Flint and Kressin , 1969 ) Hsliothis virescens (Lep . Noctuidae)

(North and Holt, 1967 )Trichoplu$ia ni (Lep . Noctuidae)

cliiJ} jL5 Sjjj ale UwiiJ jj&UI jU*l JÎ L? oalajl

( White and Hutt , 1972) Cfdtfs pomonella ( Lep. Cochylidse )

. (Zumregolu et a / . , 1979) Certitis Cspitata



j JA Fecundity iA>*JI JJ^ ̂  *j2>LI

^) UU hub) ̂  LJU ̂ ^J CJJ

UjUJ) (>u» IAJ&\ yuLSV! a^ j ,>

2 il. LJkll ^^1L ?oiiiAll ^jJI lij(L» alt

35 ^ J

IM . jlj^LS 45 j 35

.(North and Holt , 1 9 7 0 )

LŜ  Ji: J* IjjU oi£ LJU £ J ^ iwuUI UtlkJI oHjj LiljJ i>i^ jjSii

JJ U* S

Jli o^(

. (1 JiA) laJJLl i t ^ J I j.U3jl gjt ̂ J J ^ J I o f t i ^ M j . yA^kJI / i J I ̂ . ^ ^ l «>»

1 Rsnanavare (198& ) ^ai+il cw.LJJ J * * ^ JSJ . Jj jLS 45 l&j* JLt

l&jai i>S»̂ iui L i iA Jolt / 4 «.oliL» jSiiJ i j j iaa, la.jJurJJ jLiSj f l ^ l i

. LktkJI OLJJ LAJ î <> ia j ^J l j ijAlfll ibLJI

L)>jJlt oblj^aJI )> %ai(£ alj^l JJAJ



ILlill

Apyrene ^ x . ̂ i l i i l j . o ^ ^ ' v 1 -^ ! M-^ O* J ^ M 1 ^*4 Eupyrene ̂ a, .

J i l , ^1 ̂ j vk l l jSiJI ̂ k j . ( North and Holt, 1971 ) tfcULJ v U i ? l

ol j > l l ^Jl liU.1 Apyrene j Eupyrene o ^ j ^ ' LH» ^

Apyrene

Apyrene LjjJdl o t i l ^ l J J * J <>{. jjSiJI »OA I J ^ * * ^ ^ A t > U i j L» Eupyrene

( North and Holt,1971; Flint and Kressin,1967 ) ̂ ^uJf £ * j J* diliVI ^

Ju. IAJSAJI o i j jJ f j>* ILL3

lw. j l j jL£ 45 Uj* l l Me 172 ̂ j AAIAJ! JA* / 97 jlal» <> asJJLI i c ^

. ( Brower, 1979 ) Ephestia cauteila ^

5 ,> ( J j JL& 25 o^ u^1 ) W* **^t 6^ U U I g^̂ J!

^ ^ jt ĵJI Jib > l j * a^j ^ J3 ^J

^ SJU Ja.1^ ij^ltl oliljjJf 1̂ wiĵ sJll

Paired gland U>i>Lf JJAJIJ Seminal Vesicles l^yA\ o

Jt i i2 j ( Shorey et s / . , 1968 )

IJ*J U^L Flint and Kressin (1969 ) £& J U ^ . *i«



J i b >wu £ j l>u (J ̂ J l j /•/. Wrescence £>i

lU i l ^ fciiu <i1 ji ijxLJI ol j>l l fclHl ULJI Mi

Ejh'••»-• V ^ 1 -

Vl ̂ Jl J

^ 4 5 - 35- 25

U U Ijl L

(3 ) JJJ* gjlj

vi>b^J SdlUJI

<>LLkil ^Jl R virescens

. Flint and Kressin ( 1969 )

U* »Jsjoi*? o

pLsl yi ilUi ^ i 15

«i«

Fried

UsJI jl#JI J*l i L j ^ i l c l i l^ jJI ^ ^u ISUI JLa ij^U 3^)11 iftJiVl cx&l

Polygamous ^IjjVI XAJAI* o i ^ U I ^» LUlkJI o l i

,yuJUI Jail ̂ » A »

(Drummond 1984 )

lili

15

Uii! >J L^i Ut. ( 3 J>i«

Cl, Ji

Fried 4JJU-«

. 1

. 0.36 ^JJ o

i < ( 6 J>W)

JU».j)>lll
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SJL^JI oj J|

j j i l l ^Usj| ̂ Jl 1 :10 :1 JM : 5 :1 U

Uil 1 i^iLu J&] o^&l l^UII ly i i l oL i l^ l

20- 15- £j ^

eL» flit] IX

-Y

.U* iuu->l*j , 3j,w-|JI L^uuJlj < O.J.I Itih'tj » ILatli! S^lJIj ^IJJAJIJ gr^jJI j jk l f

^ i . F1 JjVl J^JI ,LJ Alt l^« t ^ 1 * ^ J O^J^1

F1

i l i l j j & Jl JjVl JoJI ,11,1

fLrt J^tt Sĵ  ̂ JJ F1 JjVl JJJI ^ 1 jj.^1 ̂

. Ecdysone hormones £&*±11j Juvenile hormones >uJ! oLi

syjuJI hymolmphe

i Highman and Hill (1977 ) ^ U l

) JjVl J^aJl j l j J l ^A Abnormal chromosome rearrangments

25



j . ( 7 JJJ» ^

loo* dLia £»1 jt . iaiijJI ijjUc y i jJ^Aii-VI ^U lj*\2 c& ̂ J F1 JjVl

it »j^j ^ . ^ I j . Uj^kl I J - ^ f U ̂ i oUlt tfi&Jj LilxJI y i L»J— oi(S

alt ojJJ ij^UI l ^ l l l ^ UkjAi* j l i l U .LVI ̂  UJ*ll lejJI SaUjJ

• F1 JjVl

jJI LI« XY OJJJUWJJI J A ^ (44I ̂ 1 Heterogamatic i,^i»JI ^-IjxVI UhLz*

^* JjVl J^JI jl^it ^1 Fl i.UVi &u ̂ i i ^ l jjiu JLSJ . XX ̂ I^VI iliLo*

Vi JSJJI J ^ X

J J

jtUeJ to.1 JJ ^ Lachance (1976 ) ̂ t^LJI ^ JS «ulj J^^i U

Sanford (1977 ) . i ^ L J I j i Pectinophora gossypiella ^;J\

. Diatoraea sacchoralis £>*]! d i

^liit i j jU ciK F1 JjVl JaJI jjSi ^ ^.uj U ̂ k i . (8 ) J>A*>

j j^tt ^ l i k i l 1̂ yil North and Holt (1971 ) £>li*UI ̂ ^ ^

! 6* ^sjV^1 Eupyrene ^ ^ 1 ^ Li^UI

^jljUf U** jijS^j« lt*+A jjSj t* ^jljiJI Ju; Fl JjVl JoJI AL I

26



5 Ul] . IJL

^-LL&T

F1 JjVI JJAJI al^it

it >.t!v>JI

JI jt ui

,-kj» ,> ^lai F1 J

i^u. F1 F1 ol>t J^ai L.

"(

F1 JjVI JoJI jl^ii ^

Jŝ V i i t ^Jl Brower (1980)

. I f i,f f ^»• •»

JU» JJ.U JjVi J,*JI o

l ot5jJI

t/il^JLI fuiii tJbJI S

i LJUi i

20 j 10

: LLlkJI cu UiULi t J lil U ^ L*,JuJ!

,> eLli ̂ i li USJJLI JiU.1 JU

< i ^ ,>•



j ,> Jxi flc U j j j ,LJVI VL*S L^U <>i . LklkJI olij,i 3-Alji

li ,> F1 JjVI J^JI jl^i! y» jjSill jJLuJ la^^iJI 4 ^ 1 d ^ u eg*

<LJL 5 .̂JJJ itULJf ciLijj LJiilji SjAa. ̂ ^ j yLou - 3

^.jUJI ui^>Jlj Lj>iJI cuft̂ u.1 U \'4i i

LliU < Li£ LMJAJI J ^ D I J ^ i i i l i i ^Ui - UVI *

.1:10

j*^»kJI dlli^l ( ylliJI j i JjVI ) oUjljS fJi*^ Jfc^ J^e

J.mmiU ift^aUl gJbLiJI ,̂1 - 6

J l Uki* ^ J.jito. 2J* JLt U i j * ̂ * l j JS* ̂ k U>Au >ukSSj 5/ ̂ 1 j . 'ijl j i

.Liu

i « ^ f 1̂ .1 ^Lxaj. U,lkJJ o l i j j 3-Jil̂ i IAJII I I Llja. j l LK I^JUJ

- 7

2a



UUJI
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Effect of Gamma Irradiation on Fertility of Potato Tuber Moth
Males and Study of Inherited Sterility Phenomena In Partially

Sterile Males .
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Abstract

Newly emerged adult males ( 0-18 h ) potato tuber moth ( PTM )
PMhorimaea opercutella ( Zeller ) ( Lepidoptera : GetecMidae ) were
irradiated with various doses of gamma Irradiation ranging from 5 to 45
Krad . Sterility m order of 9\% was Induced when males were Irradiated
with a dose of 45 Krad.

Longevity of male PTM was not affected by the application of
irradiation , while mating ability and frequency of mating of the males
irradiated with 25 , 35 and 45 Krad were decreased . The mean number of
eggs laid by females mated with males irradiated at 35 and 45 Krad was
lower than the control.

When males PTM were irradiated with high doses their
competitiveness values were reduced , while the competitiveness was
increased when the sex ratio of irradiated males to normal males was
increased, specially with ratio I : 10: I (normal male : irradiated males :
normal female).

Application of 15 Krad dose permitted ,the ability to obtain a
desired level of male sterility with acceptable reduction in its
competitiveness,

The inherited sterility phenomena in pantfaily sterile males
irradiated with 10-15- and 20 Krad was studied . Sterility in Fl progeny
was higher than that in their irradiated male parents . The sex ratio of Fl
progeny was distorted in favour of the males

Key words : Phthorimaea opercu/e/Ja, Irradiation, Sterility,
Competitiveness value, inherited sterility.


