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Table 1. The effect of seed type on the population density of khapra beetle and the weight loss three months after storage.
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Total loss in grain ~ Jsh¥) a3l < £ ganall  Alalsl) &l jdial) 230 il ) s il g s
weight (%) Total No. of all stages  No. of adult insects Larval No. Seed type
23.47 a 1012.52 a 139.10 a 87342 a Pea oY 5k
2574 a 1087.46 a 163.68 b 923.77 a Bean Ll gl
34.36b 1441.00 b 192.00 b 1249.00 b Control 2Ll

gl 2axiall (K LAl s 0,05 Juaial (5 siusa die U gine AT Y 3202 Y] Ganan dgliia i jali de siiall o8 ,Y)
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Values followed by the same letter in the same column are not significantly different at P=0.05 according to Duncan’s multiple range test.
No pupae were observed because counting period was in the beginning of November, when growth conditions were unsuitable for insect

development.
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Table 2. The effect of powder type on the population density of khapra beetle and the weight loss three months after storage.
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29.13 ¢ 1215.54 b 171.71 b 1043.83 b Starch L
27.87 ¢ 1168.54 b 155.17 ab 1013.38 b Rude AAES
2276 b 971.67a 145.67 ab 826.00 a Proteinrich ool e
18.67 a 844.21a 133.04 a 711.17 a Pure protein & Ot 5
34.36 ¢ 1441.00 b 192.00 b 1249.00 b Control 2a L3
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Values followed by the same letter in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.
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Table 3. The effect of pea and bean seed powders concentration used on the population density of khapra beetle.
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3436 ¢ 1441.00 ¢ 192.00 b 1249.00 c 0
23.33b 1009.00 b 13571 a 873.29b 1
21.18 ab 916.17 ab 13529 a 780.88 ab 3
19.56 a 833.79 a 142.58 a 691.21 a 5
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Values followed by the same letter in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.
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Table 4. The effect of interaction between seed type and seed powder type used on the population density of khapra beetle.
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30.79d 121730 ¢ 174.67 b 1042.60 ¢ Starch L Pea YL
26.02 cd 1116.42 be 129.42 a 987.00 be Crude FES
20.37 ab 924.70 ab 130.00 a 794.70 ab Protein rich (5 ) e
16.72 a 791.80 a 12233 a 669.40 a Pure protein & (s »
27.47 c¢d 1213.85¢ 168.75 ¢ 1045.10 ¢ Starch L Bean sl sald
29.72 c¢d 1220.72 ¢ 180.92 ¢ 1039.80 ¢ Crude AES
25.16 bc 1018.70 abc 161.33 ab 857.30 abc Protein rich sl e
20.62 ab 896.70 ab 143.75 ab 752.90 a Pure protein & (s 0
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Values followed by the same letter in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.

o1 A0 3558 5l 8 A oLt Asanl) RIS (8 p8anall 5 smanal) 3 55 5580 g 55 o SIS 5 Ugn
Table 5. The effect of interaction between seed type and seed powder concentration on the population density of khapra beetle
three months after storage.
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Loss in seed’s Total no. in all No. of adult <l ) aae concentration .

weight (%) stages insects No. of larvae (g/kg) Seeds type sl £ 5
3436 ¢ 1441.00 ¢ 192.00 b 1249.00 a 0 Pea Y h
21.73 ab 951.60 ab 116.50 a 835.10 ab 1
19.78 ab 863.70 ab 117.17 a 746.50 ab 3
18.02 a 793.85a 130.75a 663.10 a 5
3436a 1441.00 ¢ 192.00 b 1249.00 ¢ 0 Bean el puald
2492b 1066.42 b 154.92 ab 911.50b 1
22.58 ab 968.72 ab 153.42 ab 815.30 ab 3
21.10 ab 873.80 ab 154.42 ab 719.30 ab 5
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Values followed by the same letter in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.
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Table 6. The effect of interaction between powder type and concentration used on the population density of khapra beetle and

the weight loss caused by insect infestation.
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Total loss in seeds Total no. of insects of Number of B ) axe Concentration Boamuall £ 5
weight (%) different stages adult insects  Number of larvae (g/kg) Powder type

3436 ¢ 1441.00 g 192.00 g 1249.00 g 0 Starch IR
28.42 fg 1235.83 fg 172.33 fg 1063.50 fg 1
26.96 efg 1113.53 efg 163.33 efg 950.20 d-g 3
26.76 efg 1071.87 def 159.17 efg 912.70 d-g 5
3436 ¢ 1441.00 g 192.00 g 1249.00 g 0 Crude AEN
28.20 fg 1153.00 afg 144.67 d-g 1008.30 efg 1
24,71 ef 1073.83 def 138.83 d-g 935.00 d-g 3
2421 ef 1006.37 c-f 145.17 d-g 861.20 b-f 5
3436 ¢ 1441.00 g 192.00 g 1249.00 g 0 O gl e
21.54 def 904.20 b-f 127.17 def 777.00 b-f 1 Protein rich
19.76 cde 838.70 a-¢ 125.67 def 713.00 a-¢ 3
15.39 bed 702.83 abc 137.83 d-g 565.00 abc 5
3436 ¢ 1441.00 g 192.00 g 1249.00 g 0 s Ot g
15.15 bed 743.00 a-d 98.67 d 644.30 a-d 1 Pure protein
13.30 cd 638.70 ab 113.33 de 525.30 ab 3
11.86b 55420 a 128.17 cde 426.00 a 5

L) el K5 LA G 0,05 Juain) (5 s diel sine CAEAT Y 3 salall (adi 3 Agaliiia o al Jaas 3 8,1
Values followed by the same letters in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.
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Table 7. The effect of interaction between seed type and powder type and concentration used on the population density of
khapra beetle and the weight loss caused by insect infestation.

S g gaxal
@b A Al of ighY) Bl pdall @l ydal) e
sl ¢ datisal) dLalgl) (&S/§) S-S
Loss in seeds Total no. of insects  No. of adult il ) aae Concentration Boaal) £ o s &
weight (%) of different stages insects No. of larvae (g/kg) Powder type  Seed type
3436 1441.00 j 192.00j 1249.00 j 0 Lis ¢ b
30.34 1239.33 jj 177.33 4 1062.00 ij 1 Starch Pea
29.28 hij 1124.30 f-g 166.00 ij 958.30 f-j 3
29.16 hij 1064.33 e-j 163.33 hij 901.00 f-j 5
3436 1441.00 j 192.00j 1249.00j 0 AEN
27.00 f-j 1096.37 e-j 113.67 hij 982.70 g-j 1 Crude
22.56 b-j 1003.00 d-j 102.00 hi 901.00 f-j 3
20.16 a-i 925.30 d-j 110.00 hij 815.30 e 5
3436 1441.00 j 192.00 j 1249.00 j 0 Oyl Ae
17.98 a-h 830.00 d-i 97.00 hi 733.00 e-i 1 Protein rich
16.46 b-g 752.70 d-i 101.33 hi 651.30 e-i 3
12.67 a-d 675.00 d-g 129.67 hij 545.30 e-h 5
3436 1441.00 j 192.00j 1249.00 j 0 s s 0
11.60 abc 640.70 d-g 78.00 h 562.70 e-i 1 Pure protein
10.82 ab 574.70 de 99.33 hi 475.30 efg 3
10.08 a 510.70d 120.00 hij 390.70 e 5
3436 1441.00j 192.00 j 1249.00 j 0 Las el pald
26.50 f-j 1232.33 hjj 167.33 ij 1065.00 ij 1 Starch Bean
24.64 e 1102.70 e-j 160.67 hij 942.00 f-j 3
24.36 e 1079.30 e-j 155.00 hij 924.30 f-j 5
3436 1441.00 j 192.00 j 1249.00 j 0 AEN
29.40 hij 1209.70 hij 175.67 ij 1034.00 hij 1 Crude
26.86 f-j 1144.70 g-j 175.67 ij 969.00 f-j 3
28.26 g-j 1087.33 e-j 180.33 jj 907.00 f-j 5
3436 1441.00 j 192.00j 1249.00 j 0 sl e
25.10 e 978.33 d-j 157.33 hij 821.00 e-j 1 Protein rich
23.06 cj 924.70 d-j 150.00 hij 774.70 e-j 3
18.11 c-j 730.70 a-i 146.00 hij 584.70 e-i 5
3436 1441.00 j 192.00j 1249.00 j 0 s s 0
18.70 a-i 845.33 a-i 119.33 hij 726.00 e-i 1 Pure protein
15.77 a-f 702.70 d-h 127.33 hij 575.30 e-i 3
13.65 a-e 597.70 def 136.33 hij 461.30 ef 5

sl 2axiall S5y L) Gana 0,05 Jlaiad (5 siase die [ gine CABATY 3 salall L b Agaliiie Cajaly e siiall o6 5Y1
Values followed by the same letter in the same column were not significantly different at P=0.05 according to Duncan’s multiple range test.
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Abstract

Bashi, Z.1.D., R.A. Al-Iraqi and M.H. Janker. 2014. Effect of pea and bean seed powders on the population density and
damage caused by khapra beetle Trogoderma granarium Everts. Arab Journal of Plant Protection, 32(2): 152-160.

A study was conducted to evaluate the efficiency of several kinds of pea (Pisum sativum L.) and bean (Phaseolus vulgaris L.) powders
(starch, crude, high-protein, pure protein) on the population density of Khapra beetle Trogoderma granarium Everts and the loss in grains
weight due to infestation, when reared on wheat grains treated with these powders for 3 months under natural storageconditions. Results
indicated that the insect population density and the grain weight loss varied with the seed type and the kind and the concentration of the
powder used. Generally, the mixing of grains with powders caused a reduction of insect population density and grain weight loss. The pure
protein powder of pea or bean seeds was more effective than the other powders. The total number of all stages (larvae + Pupae + adult
insects) was 669.40 and 752.70 individuals and the weight loss of grains was 16.72 and 20.62%, three months after storage, respectively, as
compared to 1249.00 individuals and 34.36% for the control treatment. The effectiveness of the powders used was proportional to their
concentration.

Keywords: Khapra beetle, Trogoderma granarium, pea seed powder, bean seed powder.
Corresponding author: Z.1.D. Bashi, Department of Biology, College of
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Sciences, University of Mosul, Irag,
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