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Table (1) Effect of variety wheat and method of exposure in response adult Khabra beetle to microwave radiation .

General mean effect 5l olall Jaus sid)

% Mean of mortality Jill 4w b g1 %

) ik ) . o.ée“d'a.‘dﬂ\ Exposure times \ sec. 4wl / (s il 32 ) s
(5 st el (Aua (6 siua g Adaial) Akl s sie el 2 e laal)
sl I\L;Iqth d — Inter. 4L o =l Metﬁ?d of ex.. osure | Variet
Energy etho Variety Between 90 60 45 30 15 (Rsa) Energy level / watt P Y
of L wheat
level Wheat Varieties & Control
exposure
energy level
28.33 e 33.33 h-l 50.00 fgh 43.33 ghi 26.67 i-n 16.67 k-0 0.00 0 200 138 5 ga S yiay y2d iaia
4111 cd 93.33 ab 50.00 fgh 40.00 hij 40.00 hij 23.33i-n 0.00 0 500 adults un mixed with FEREY
42.22 cd 100.00 a 66.67 def 30.00 i-n 30.00 i-n 26.67 i-n 0.00 0 800 food (2 L)
16.11f 40.00 hij 33.33 h- 6.67 no 10.00 mno 6.67 no 0.00 0 200 ida lie OIS gay y23 Hard
52.22 ab 93.33ab 73.33 bcde | 80.00 a-e 33.33 h-i 33.33 h-i 0.00 0 500 adults mixed ¢l aa | Tamuz
60.00 a 96.67 a 93.33 ab 93.33 ab 43.33 ghi 33.33 h-i 0.00 0 800 with food 2
13.89 f 20.00j-0 | 20.00j-0 | 26.67i-n | 10.00mno | 6.67 no 0.000 200 S Oy S gy |
30.00 e 73.33 b-e 30.00 h-m 23.33i-n 23.33i-n | 30.00 h-m 0.00 0 500 adults un mixed with el
38.89d 90.00 abc 43.33 ghi 26.67 i-n 36.67 h-k 36.67 h-k 0.00 0 800 food (sisa)
11.11f 13.33imno | 23.33i-n | 13.33Imno 6.67 no 10.00mno | 0.000 200 ida lie OIS gay y23 jSE)ft
47.22 be 70.00 cdef 66.67 def 63.33 efg 40.00 hij 43.33 ghi 0.000 500 adults mixed ¢1a) za Semito
54.44 ab 93.33 ab 86.67 abcd | 80.00 a-e 40.00 hij 26.67 i-n 0.000 800 with food
e B ah; - . ‘ .. . . -
40.00 a 76.11a 61.11b 48.89 ¢ 30.56 e 23.33e 0.00f N — u“' o L{AM\ _
hard wheat Inter. = =il 3aas 3
ieels dain Between Variety
32.59b 60.00 b 45.00 cd 38.89d 26.11e 25.56 e 0.00f soft wheat wheat &exposure time :33}
Qs L N U“:’)’:‘ -y e . a
. : . | : fll
32.41b 68.33a | 4333c | 3167d | 27.78de | 2333e | 0.00f | adultsunmixed s | G AR Ox s 3
- Inter. =3l 34 ES
with food
A o Betw. Method of B
e exposure & exposure £
40.19 a 67.78 a 62.78 ab 56.11 b 28.78 de 25.56 de 0.00f | adults ¢3al g dda glaa time @
mixed with food S
17.36 c 26.67fg | 3167efg | 2250 13.33h | 10.00h | 0.00i 200 AL 5 shase o.-u.\ds‘ﬂ‘ E
il 5 =
42,640 82.50 b 55.00 d 5167d | 34.17ef | 3250efg | 0.00i 500 inter. o= el 52a 5
- Betw. Energy level & S
48.89 a 95.00 a 7250 ¢ 57.50d 37.50¢€ 30.83 efg 0.00i 800 exzposure time o
68.06 a 53.06 b 43.89 c 28.33 d 24.44 d 0.00 e Exposure time \ sec. 4G / (ay =il 3

Means with different letters in the same sectors showed a significant different at p= 5%
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Table (2) Effect of variety wheat and method of exposure in response larva Khabra beetle to microwave radiation .

General mean effect 5l plall Jaus sidl)

% Mean of mortality Jill 4w b g1 %

" i,k e o uuii‘j‘l\ Exposure times \ sec. 4 / (ay y=ill 3 B8 s e i
| o= | “ter- L ia Ll ‘ﬁ‘”"‘;‘ 5k Al
Energy Met?Od Variety Between 90 60 45 30 15 (@) | Energy level / watt Method of exposure Va':IEtty
level ° Wheat Varieties & Control whea

exposure energy level
8.33¢C 33.33 k-p 6.67 rq 6.67 rq 0.00r 3.33r1 0.00r 200 o1 g 8 I my yad iain
37.78 b 90.00 abcd 43.33 j-n 56.67 f-k | 16.67 opgr 20.00 n-r 0.00r 500 larva un mixed with FEREN
48.89 a 100.00 a 80.00 a-f 66.67 d-i 36.67 k-0 10.00 pgr 0.00r 800 food (2 3sa)
7.78 C 6.67 qr 13.33 opgr | 13.33 opqr 6.67 qr 6.67 qr 0.00r 200 e Adaslae il ) iy o Hard
38.33 b 83.33 a-e 60.00 e-j 53.33 h-I 20.00 n-r 13.33 opqr 0.00r 500 larva mixed with ¢l | Tamuz
56.11 a 100.00 a 80.00 a-f 70.00 c-h 70.00 c-h 16.67 opqr 0.00r 800 food 2
6.67 C 23.33m-r 6.67 qr 0.00r 3.33r 6.67 qr 0.00r 200 e138 ()50 8 pll yay g2 .
29.44 b 96.67 ab 46.67 h-m | 16.67 opgr | 10.00 pgr 6.67 qr 0.00r 500 larva un mixed with el
51.67 a 100.00 a 93.33abc | 76.67a-g | 26.67 m-r 13.33 opqr 0.00r 800 food .
5.00 ¢ 13.33 opar 0.00T 333r | 10.00pgr | 3.33r 0.00 200 o Ayl i oo (’é‘;‘f‘;)
33.89b 60.00 e-j 83.33 a-e 30.001-g | 16.67 opgr | 13.33 opgr 0.00r 500 larva mixed with ¢l Semito
54.44 a 100.00 a 73.33 b-g 83.33 a-e 60.00 e-j 10.00 par 0.00r 800 food
32.87a 68.89 a 47.22 b 44.44 b 25.00 d 11.67e€ 0.00 f hm Ak — e L{AM
ard wheat Inter. = =il Baas _
s dain Between Variety :
30.19a 65.56 a 50.56 b 35.00¢ 21.11d 8.89 ef 0.00 f wheat &exposure A
soft wheat time. :
O ld pll oy g2d g e el ,‘L
30.46 a 73.89a 46.11 cd 37.22 de 1556 f 10.00 f 0.00g | larvaun mixed &l “’T’J”m @’L UT ..d;mn 33,
with food e, s el s2a, =
— — Betw. Method of D
b sln 3l g2 a0 exposure & exposure 5
3259 a 60.56 b 51.67 ¢ 42.22d 30.56 e 10.56 f 0.00g | larva mixed &3l aa time =
with food L
6.94 c 19.17 ¢ 6.67 fg 5.83 fg 5.00 fg 5.00 fg 0.00 g 200 ALl (5 e o Jall =
34.86 b 82.50 b 58.33 ¢ 39.17d 15.83 ef 13.33 ef 0.00 g 500 inter. (=il 3 E
52.78 a 100.00 a 81.67b | 7417b | 4833cd | 1250ef | 0.00g 800 Bm&igg;‘ﬁ’g t'fr;]’g' &1 8
67.22 a 48.89 b 39.72 ¢ 23.06 d 10.28 e 0.00 f Exposure time \ sec. 4335 / (a2l 3

Means with different letters in the same sectors showed a significant different at p= 5%
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Table (3) Effect of variety wheat and method of exposure in response pupa Khabra beetle to microwave radiation .

General mean effect il alall Ja giall % Mean of mortality Jid) 4 Jau gie %

5 sione Wi\ .. Al Ciin (e Ja1 Exposure times \ sec. 4l / (s yill 32 B s giane e :{m\
- I\L;Iqth d — Inter. AL o s B =l Metﬁ of e>{ osure | Variet
Energy etho Variety Between Varieties 90 60 45 30 15 e Energy level / watt P y

of Control wheat
level Wheat & energy level
exposure
18.89 ¢ 30.00 20.00 26.67 26.67 nopg | 10.00 rst 0.00 t 200 e138 ()50 (g ) Amll iay yad idaia
mnop pars nopg upa un mixed with dada
33.80¢ 40.00j-n | 43.33i-m | 36.67k-0 | 50.00g-k | 3.331-p 0.00 t 500 pup fo0d 5 s
66.67 a 100.00 a 100.00a | 80.00bcd | 56.67 f-i 63.33 efg 0.00t 800 ( H;?;)
29.44 ef 30.00m-p | 40.00j-n | 36.67 k-0 | 43.33i-m 26.67n-q 0.00t 200 e Adaslaa (g )aall iy yas Fa—
3444 e 56.67 f-i 43.33i-m | 40.00 j-n 40.00 j-n 26.67 n-q 0.00t 500 pupa mixed with ¢l 2
60.56 b 100.00 a 100.00a | 63.33fgh | 60.00 fgh 40.00 j-n 0.00t 800 food
25.56 f 50.00 g-k | 43.33i-m | 40.00j-n 6.67 st 13.33¢g-t | 0.00t 200 S Oyl s |
31.67¢ 53.33 ghij | 46.67h-l | 36.67 k-0 | 30.00m-p | 23.330pgr | 0.00t 500 pupa un mixed with el
52.22 ¢ 93.33 ab 86.67 abc | 60.00 fgh | 46.67 h-I 26.67 n-q 0.00t 800 food (sins)
25.56 f 36.67 k-0 | 33.331-p | 36.67 k-0 | 23.33 opgr | 23.330pgr | 0.00t 200 e Adalaa (5 )aal) (i yai JSE)ft
40.56 d 70.00 def 46.67 h-l | 46.67 h-l 46.67 h-1 33.33I-p 0.00t 500 pupa mixed with ¢l Semito
57.78 b 100.00a | 76.67 cde | 63.33efg | 53.33ghij | 53.33ghij | 0.00t 800 food
40.65a 5944b | 57.78b | 4722c | 461lc | 3333d | 000e . i B
hard wheat Inter. (a2l 3aa 3
FOSTFIRN Between Variety
38.89a 67.22a 55.56 b 4722 ¢ 34.44d 28.89d 0.00e soft wheat wheat &exposure time. é
O cﬁJ\;“’d‘ s s T Lo
i } | : fall
38.15 b 6111ab | 56.67b | 46.67c | 3611d | 2883e | 0.00f | pupaun mixed sie “Tn)t’: ok " |
with food 0= ’ 3
- —— Betw. Method of st
4.2}&;.4 6)‘.\:.” Ul A [<3]
. d exposure & exposure i
41.39a 65.56 a 56.67 b 47.78 ¢ 4444 c 33.89d 0.00 f | pupa mixed &)l xe . ©
. time =
with food s
24.86 ¢ 36.67 fg 34.17 gh | 35.00 fgh 25.00i 18.33] 0.00 k 200 Tl (5 ghua o Al =
35.14 b 55.00 d 45.00 e 40.00 efg 41.67 ef 29.17ih 0.00 k 500 inter. (= =il saa s g
Betw. Energy level & c
59.31a 98.33a 90.83b 66.67 c 54.17d 45.83 ¢ 0.00 k 800 exzposure time 3
63.33 a 56.67 b 4722 ¢ 40.28 d 3l.11e Exposure time \ sec. 435 / (ay =il 3

Means with different letters in the same sectors showed a significant different at p= 5%
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Table (4) Regressions equation and effect rate of the relation mortality Khabra beetle and microwave energy level and exposure time.

Pupa s )= Larva <& Adult @3S ..
Jabae Jabas Qi | ROk 1y
JasiY) Alstas g Jasiy) Aslea b Jasiy) Asles L Method of Variety
Regressions equation Effect Regressions equation Effect Regressions equation Effect éXposure wheat
rate rate rate
3 ypdad) (ay yat
el
Y=1.22 +0.00796 X,—0.0306 X, | 47.6 Y=-0.51+0.0067 X;+ 0.0073 X, | 22.8 Y=2.78+0.00231 X; - 0.0054 X, 4.2 v e e
un mixed with | dass aia
food (2 D<)
3 ydall [y g Hard
¢132) aa dda gla Tamuz 2
Y=2.59 + 0.00519 X;-0.0258 X, 27.4 Y=-0.45+ 0.0081 X;—0.0043 X, 34.1 | Y=0.95+0.00731 X;—0.0083 X, | 24.3 mixga Wiijh;A Uz
food
3 ypdadl (yay yas
_ _ _ 13 (9
Y=1.72 +0.00444 X,—-0.0074 X, | 16.6 Y=-1.37+0.0075 X;+0.0135 X, | 26.5 | Y=1.01+0.00417 X,—0.0084 X, | 17.1 un mixed with el i
food (sizan)
5 phall (g jas Soft
213ad) e dda gl Semito
Y=2.47 + 0.00537 x; — 0.0256 X, 32.1 Y=-0.97 + 0.00824 X;—0.001 X, 30.3 | Y=0.787 + 0.00722 X;—0.016 X, | 32.8 mixga Wiilh;A
food
Y: Mortality Khabra beetle Jl 4 1Y
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Table (5) Temperature and moisture content of the grain before and after exposure to microwave

% sl sk )l 5 siaall NSNS Al Loy sl 30e L)y 28l (5 gie iaial) Caia
Moisture content of the grain Temperature / 'C Exposure times \ sec. Energy level / watt Variety wheat
Mean Lo sidll 114 Mean Lo sidll 26 before exposure (L) (=l Ja
9.7 274 15
10.1 293 30
9.6 30.9 45 200
9.9 10.1 30.5 32 60
9.8 33 90
Mean dau sial) 114 Mean dau sial) 26 before exposure (Jia) (a saill Ja
9.9 30.8 15
9.2 345 30 500 (2 Jse) Auia s
8 59.1 45 Hard Tamuz 2
8.1 7 37.6 61.6 60
6.6 63.2 90
Mean dows sill 11.4 Mean dau siall 26 before exposure (Lia) syl Jié
8.5 43 15
7.2 46.9 30
6.8 61.8 45 800
7.1 6.7 59.9 70 60
6.5 78 90
Mean doxs sill 9.9 Mean s siall 26 before exposure (Jisa) sau =il J8
9.9 42.5 15
9.9 44 30
9.9 67 45 200
9.86 9.9 58.6 67.3 60
9.7 72 90
Mean dau sicl) 9.9 Mean dau siall 26 before exposure (Lia) (a2l Jé
8.2 36 15
8 16.1 30 500 il
7.5 66.1 45 (sisan) dacl dlain
7.6 7.4 60.4 74 60 Soft Semito
6.9 80 90
Mean daw sicl) 9.9 Mean dau sl 26 before exposure (Lia) (=il Jd
9.1 43 15
7.3 46.9 30
7 61.8 45 800
7.4 7 62.7 78 60
6.7 84 90
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THE EFFECT OF WHEAT TYPE AND METHOD OF EXPOSURE IN
RESPONSE KHABRA BEETLE TO MICROWAVE RADIATION

Emad Q. AL-Ebady Mohammad A. AL-Barwary
Plant Prot.Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: Semad82@yahoo.com

ABSTRACT

The results of the recent study of the effect of the wheat variety (Hard Tamuz 2 and Soft
Semito) and method of insect exposure to microwave radiation (mixed and un mixed with
food) to energy level 200, 500, 800 watt to different exposure times zero, 15, 30, 45, 60, 90
Sec. revealed the killing percentage in adults, larvae, pupae were varied according to the
wheat variety and reached for hard and soft variety 40%, 32.59% for adults, 32.87%, 30.15%
for larvae and 38.15%, 41.39% for the pupae. The results also showed that the killing
percentages were higher when exposed the insects and food together in comparison with the
exposed insect only, and reached 40.19%, 32.41% for adults and 32.59%, 30.46% for larvae
and 41.39%, 38.15% for the pupae. The Killing percentage mean of the insects stages
proportionally increased with increasing the energy level 200, 500, 800 watt and reached
17.36%, 42.64% and 48.89% for adults and 6.94%, 34.86% and 52.78% for larvae and
24.86%, 35.14% and 59.31% for the pupae. The results also exhibited that the Kkilling
percentage of insect stages were increased with increasing the exposure time.

Keywords: Microwave radiation, Khabra Beetle, Trogoderma granarium, method of
exposure, Wheat varieties.
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