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Table 1. Lentil genotypes tested.

A ol AL
B Adlall (139 uaall
Hundred seeds' ) Lentil Genotypes

weight Origin _ Lddl) (ILL)
3.81 Turkey WSS 5604
4.89 ICARDA 1)\ 5713
3.31 ICARDA 12\ 6002
2.43 ICARDA 1)\ 6024
4.43 ICARDA 1)\ 6209
5.41 ICARDA 12\ 6250
4.14 ICARDA 12, 6264
8.16 ICARDA 1)\ 6456
6.89 ICARDA 12,8 6778
2.79 ICARDA 12,8 6789
3.22 ICARDA 1)\ 6810
3.97 ICARDA 1)\ 6811
3.25 ICARDA 12\ 6818
2.01 ICARDA 1)\ 6976
2.18 ICARDA 1)\ 6991
1.6 ICARDA 12\ 6994
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Table 2. Duration of different stages (egg, larva, nymph, life cycle and life span) of C. chinensis emerging from seeds of some
lentil genotypes, under constant temperature (30+1°C) and relative humidity (65+5 %).

AL 5 pdaldl f ghai < 38 Jauu gia

A el A

Mean insect stage duration (days) Cutall
Adult's life 4L s Different stages 4&lidal) ) ghy) Lentil
U:".N‘ JSM‘ SL)AJ‘ SJJJ 33),,\5) w‘ genotypes
Female Male Total life cycle Nymph Larva Egg ILL
8.0+0.65 7.0£0.29 22.0+0.41 6.0+0.41 12.0+0.00 4.0+0.00 5604
* * * 23.0+0.41 4.0+0.35 5713
7.0+0.29 6.0+0.58 22.0+0.20 6.5+0.20 12.0+£0.41 3.5+0.29 6002
6.5+0.29 5.5+0.41 22.0£0.20 5.540.29 13.0+£0.54 3.5+0.20 6024
6.0+0.41 5.5+0.41 22.0+0.00 6.0+£0.00 12.0+£0.58 4.5+0.29 6209
5.5+0.41 6.5+0.29 22.0+0.46 5.0+0.29 13.0+0.54 4.0+0.35 6250
6.5+£0.00 6.0+0.41 22.540.87 4.5+0.50 14.0+0.71 4.0+0.58 6264
7.5+0.29 5.0+0.58 23.0+0.20 6.0+0.41 13.5+0.65 3.5+0.20 6456
7.0£0.29 6.5+0.65 23.0+0.41 7.0£0.58 12.0+£0.41 4.0+0.00 6778
6.5+0.65 5.5+0.41 22.0+0.41 6.0+0.41 12.0+0.58 4.0+0.58 6789
6.5+0.29 5.0+0.41 21.5+0.54 5.0+£0.41 13.0+£0.91 3.5+0.20 6810
7.5+0.65 7.0+0.58 23.0+0.89 6.5+0.20 12.0+0.71 4.5+0.29 6811
7.5+0.54 6.5+0.00 22.0+0.58 6.0+£0.41 12.0+£0.91 4.0+0.58 6818
7.5+0.41 7.0£0.29 23.0+0.58 7.0+0.58 12.0+0.00 4.0+0.00 6976
6.0+£0.00 6.0+0.41 22.540.41 5.540.46 13.54+0.65 3.5+0.20 6991
6.5+0.65 5.5+0.54 21.540.41 5+0.29 12.540.50 4.0+0.58 6994
<0.001 <0.001 <0.001 <0.001 <0.001 0.612 P
13.3 15.2 4.6 8.9 18.1 Ccv
1.205 1.223 1.361 1.0761 1.667 1.0053 LSD

* Results were not recorded because no adults emerged from seeds.
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Table 3. Biological behavior of pulse beetle C. chinensis, feeding on seeds of some lentil genotypes under constant

temperature (30+1° C) and relative humidity (65+5%).

Average number/female A3/ 342) i gia

Emerged adults 43 &) cilall) Eggs ual)
o B ) gd (Bl A6l edA)
43 paal) cild ) gd Bl 48 i) il
<l 2983 Hatched with Hatched with non- 8!l yasd) Lentil genotypes
Totalf sa34all  Females Males penetrating larvae penetrating larvae Total eggs ILL
65.0£1.04  28.5+0.00 36.5+1.04 66.0+£1.08 0.0£0.00 66.5+0.87 5604
* * * 16.0+0.82 27+0.82 47.0+£0.41 5713
43.0+£1.73  21.0£1.29  22.0+0.82 46.5+1.04 3.5+0.65 50.0+0.91 6002
47.0£091  20.5£0.24  26.5+1.04 47.5+0.87 4.5+0.65 62.0+0.50 6024
50.5£1.26  26.5+0.50  24.0+0.82 54.0+1.47 4.0+£1.08 67.0+1.63 6209
57.0£1.83  28.0+1.63  29.0+0.82 61.0+1.47 2.0+0.00 64.0+1.47 6250
69.0£0.82  33.0+0.82  36.0+0.82 71.0£1.22 4.0+0.00 74.0+1.68 6264
27.0¢1.35  13.0£0.82  14.0+0.91 37.0£3.56 5.0+0.91 42.5+4.19 6789
46.0£0.00  22.0£1.15  24.0£1.15 52.0+1.91 0.0£0.00 52.0+1.41 6778
75.0£0.82  38.0+0.82  37.0+1.15 75.5+0.96 1.0+0.00 76.0+0.71 6456
34.0£0.82  15.0+1.15  19.0+0.82 38.0+0.91 7.0£0.41 47.0+1.47 6810
55.0£2.38  25.0£091  30.0+1.47 60.0+0.82 0.0£0.00 62.5+0.87 6994
39.0£1.15  19.0+0.91  20.0+£0.41 43.0+£0.41 2.0+0.41 46.5+0.65 6818
19.0£0.58  10.0+0.41  9.0+0.91 23.0+1.29 12.0£1.29 38.0+0.82 6811
35.0+0.82  14.0+0.82  21.0+0.82 40.0+1.83 0.0+0.00 40.0+2.20 6991
45.0+£0.58  20.0£0.41  25.0+0.41 42.0+1.83 2.0+0.91 48.0+2.58 6976
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 P
54 8.4 7.9 6.3 28.0 6.1 Ccv
3.334 2.460 2.563 4.309 2.000 4.782 LSD

* Results were not recorded because no adults emerged from seeds.
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Table 4. Biological characteristics of pulse beetle C. chinensis, and percent loss in seeds weight of infested lentil genotypes.

Percentage of - 43 gial) dauil)

ST A 6l edA)
Andl) dpbial) sl il z g A &lAY) uaall
Relative percent loss in BTy Emerging penetration of (adl) Lentil genotypes
susceptibility seeds Males adults seeds Hatching ILL
1.186+0.049 19.5+0.87 56.2+0.73 98.5+0.29 99.0+0.58 99.3+0.43 5604
* * * * 34.0+1.63 91.5+0.78 5713
1.195+0.077 19.5+1.32 51.5+1.55 92.5+4.79 87.5+1.66 100.0+0.00 6002
1.186+0.049 19.5+0.82 56.3£1.25 99.0+1.00 85.0+2.12 92.5+1.55 6024
1.153+0.033 20.0+0.82 51.5+0.50 86.5+3.80 89.0+1.87 95.0+0.82 6209
1.047+0.019 22.0£1.41 51.0+1.83 93.5+3.66 95.0+0.00 98.5+£0.29 6250
1.150+0.000 20.0+£0.91 52.0+£1.08 97.0+1.47 94.0£1.08 96.5+3.50 6264
1.313+0.127 18.0+1.41 52.0+2.16 75.0+£7.43 87.0+1.87 99.0+0.58 6789
1.060+0.075 22.0+1.41 52.5+2.60 89.0+3.32 90.0+£2.08 93.0+1.22 6778
1.003+0.032 23.0+0.71 49.5+1.19 99.5+0.50 100.0=0.00 100.0=0.00 6456
1.156+0.048 20.0+0.82 56.0+2.74 89.5+4.17 82.0+1.68 96.0+0.82 6810
1.283+0.048 18.0+0.71 54.5+0.29 92.0+4.78 97.5+1.04 96.0+0.58 6994
1.195+0.077 19.5+1.32 51.5+1.04 90.5+2.10 92.5+1.44 97.0+£1.29 6818
1.096+0.021 21.0+0.41 47.0+3.49 83.5+4.05 60.5+2.63 92.0+2.27 6811
1.251+0.057 18.5+0.84 60.0+£2.12 88.0+5.45 87.0+2.08 98.0+0.00 6991
1.28340.048 18.0+0.71 50.0+0.58 86.5+5.04 87.5+3.23 92.0+1.68 6976
0.013* <0.001 <0.001 <0.001 <0.001 <0.001 P
9.9 10.5 7.0 9.0 4.2 3.0 Ccv
0.1662 2.787 4.913 10.934 5.047 4.096 LSD
* Results were not recorded because no adults emerged from seeds. 3l G ARl Dl jda g A adal A sl *
s @l TLL6250 (1.047) (ILL6778 (1.06) «(1.096) dgina By Caag (4 Jsan) Al Luuluall Ly s
qLL6994 (ILL6991 kil culs ) Al Skl 136 alaia¥) s ILL6456 Al baill (I8 Eua <0.05 Jlial (s5iua e
shs oysh (e lally zad W Al Gkl ) dsLaYL ILL6976 Lyl ade ¢ 3 (1.003) As Lpulus JSY1 3L
Gl Ao Gl Lali&ad dubally caadl daliag ILL5713 fuluall caly Al TLL6991 (ILL6976 (ILL6994 <(ILL6789

vo sl o Lty LDl Ayantl) Lt slia ) cal 30 (sl e «1.251 ¢1.283 ¢1.283 ¢1.313 leie J<U Al
ILL6811 Ll o JS e TLL6789 sl Laadll (3si5 LS

Abstract

Hallak, F.H.S. 2013. Relative susceptibility of some lentil genotypes seeds to infection with pulse beetle Callosobruchus
chinensis L. and its relationship to seed size and weight. Arab Journal of Plant Protection, 31(3): 236-242.

The relative susceptibility of some lentil genotypes (ILL) to pulse beetle Callosobruchus chinensis L., and its correlation with different
seed parameters, was investigated under laboratory conditions (temperature 30+£1°C and relative humidity of 65+£5%). The results showed
that most lentil genotypes have high susceptibility to infestation with pulse beetle C.chinensis, such as ILL6250, ILL5604, ILL6264,
ILL6756, the number of larvae that penetrated into their seeds were 61, 66, 71, 75.5, respectively. The lentil genotype ILL 5713 manifested
the highest resistance to infestation with pulse beetle, with no adults were able to emerge from its seeds. Moreover, percentage of affected
seeds, number of eggs laid, number of adults emerged and percentage of weight loss were found to have significant and positive correlation
with seed’s size and weight.

Keywords: Relative susceptibility, pulse beetle, lentil genotypes, Syria.
Corresponding author: Fatima Houda Mohammed Soubhi, Plant Protection Department, Faculty of Agriculture, University of Aleppo,
Syria, Email:Dr.houdahallak3@hotmail.com

241 Arab J. PL Prot. Vol. 31, No. 3 (2013)



References

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Kim, S.J., Y.T. Kim, C.Y. Ki, J.K. Kim, J.K. Jung,
J.K. Moon, J.B. Kim, D.K. Kim and K.J. Cho.
2007. Characteristics of solvent- fractions extracted
and separated from near isogenic lines in Mungbean
(Vigna  radaita L.) by LC-ESI-MS/MS.
http://agris.fao.org/aos/records/KR2008001762
Mayura, S. 1992. Effect of botanical insecticides on
egg laying of southern cowpea  weevil
(Callosobruchus chinensis L.). King Mongkut's
Agricultural Journal (Thailand). Warasan Kasat
Phrachomklao, 10: 29-33.

Murdock, L.L., G. Brookhart, P.E. Dunn, D.E.
Foard, S. Kelley, L. Kitch, R.E. Shade, R.H.
Shukle and J.L. Wolfson. 1988. Effects of E. 64 a
cysteine proteinase inhibitor on cowpea weevil
growth development and fecundity. Environmental
Entomology, 17: 467- 469.

Rachie, K.O. 1985. Introduction. In: Cowpea
research production and utilization. S. R. Singh and
K.O. Rachie (eds.). London U.K. John Wiley and
Sons Ltd. Publishers.

Roy, D.N. and R.V. Bhat. 1975. Variation in
neurotoxin, trypsin inhibitors and susceptibility to
insect attack in varieties of Lathyrus sativus seeds.
Environmental Physiology & Biochemistry, 5: 77-
172.

Staneva, E. 1983. Bioecological
Callosobruchus maculatus (F.).
"dniNauki", 20: 110-121.

Stevenson, P.C., M. K. Dhillon, H.C. Sharma and
M. El Boubhssini. 2007: Insect pets of lentil and their
management. Chapter 20. Pages 331-348. In: Lentil:
an Ancient Crop for Modern Times. Springer
Publisher.

Strong, R.G., G.J. Partida and D.N. Warner. 1968.
Rearing stored product insects for laboratory studies:
bean and cowpea weevils. Journal of Economic
Entomology, 61:747-751.

Sulehrie, M.A., P. Golob, M.D. Tran and G.
Farrell. 2003. The effect of Vigna spp. on the
bionomics of Callosobruchus maculatus (F.).
Entomol. Experimentalis et Applicata, 3: 159-169.
Umrao, R.S. and R. Verma. 2003. Studies on
protein composition of different pea varieties for
preference of Callosobruchus chinensis. Indian
Journal of Entomology (India), 65: 311-314.

Yadava, C.P. and R. Ahmad. 2000. Insect pests of
lentil and their management. Applied Entomology, 2:
82-95.

Yanagi, S.I. and T. Miyatake. 2002: Effects of
maternal age on reproductive traits and fitness
components of the offspring in the bruchid beetle,
Callosobruchus chinensis. Physiological Entomology,
27:261-266.

speciality of
Rastemier

Received: May 3, 2011; Accepted: July 22, 2012

&bl

ol lél 2003 @ g Aabld ¢ puga Bjlewd) L]
u,ﬂ; daala c:L)Ml.;J\ C_ﬂ:—}.}u\} &._;353\ :\_v‘);:.AA }.@.’\Q\SAJ

Ansia 169 Ay sadl A pall 4 ) geanl)

aralall KU A pae olaad T 1991 Biea (b 2
2161 Cladall @y sall Al 4y ) seand) By drala

162

Oe A Al Al ) il 385 1998 Aakild g3 (a3
Callosobruchus chinensis dsisall ¢lu ) slugia | jual
Axdi ja 4y ) s Aadail aladiuly (Coleoptera : Bruchidae)

4.

10.

11.

12.

13.

.186
Abrol, D.P., V.V. Ramamurthy and K. Srivastava.
2006. Bean gall weevil and blister beetle as new pests
on red kidney bean (Phaseolus vulgaris L.) in India.
Journal of Asia-Pacific Entomology, 9: 317-320.
Alfonso Aldana, H.M. 1983. Effect of temperature
on the development and mortality of the immature
stages of Callosobruchus maculatus (F.) in chickpeas.
Ravista Colombiana de Entemologia, 9: 27-30.
Aslam, M. 2004.Pest statues of stored chickpea
beetle, Callosobruchus chinensis Linnaeus on
chickpea. Journal of entomology (Pakistan), 1: 28-33.
Bhattacharya, B., A. Barik and T.C. Banejee.
2001. Bioenergetics and water Dbalance in
Callosobruchus ~ maculatus  (F.)  (Coleoptera:
Bruchidae) larval populations. Oriental Insects, 37:
423-437.
Bota, S.M. and F.F. Sanchez. 1972: The biology and
chemical control of Callosobruchus chinensis (Linn)
(Coleoptera: Bruchidae). Philipine Entomologist, 2:
167-182.
Chakraborthy, S., N. Chaudhuri and S.K.
Senapati. 2004. Correlation between seed parameters
and relative susceptibility of mung bean genotypes
(Vigna radiate L.) to Callosobruchus chinensis L.
during storage. Annals of Plant Protection Sciences
(India). 12: 48-50.
David, G. and J. Casas. 2003. Mothers reduce egg
provisioning with age. Institut de Recherche,
Universite de, France. Ecology Letters, 6: 273-277.
Dichter, D. 1976: The stealthy thief ceres (FAO.
Review), 9: 51-55.
Giga, D.P. and R.H. Simth. 1986. Egg Production
and Development of Callosobruchus maculatus and
Callosobruchus rhodesianus (Pic). Journal of Stored
Products Research, 23: 9-15.
Jung, W., O. Yu, S.M.C. Lau, D.P. O'Keefe, J.
Odell, G. Faderand B. McGonigle. 2000:
identification and expression of isoflavone synthase,
the key enzyme for biosynthesis of isoflavones in
legumes. Nature Biotechnology, 18: 208-212.

2012/7/22 1 5&3 Ao 488) gall foy 5 £2011/5/3 230 F s

(2013) 3 23 (31 dlaa oyl il 4ty Alaa 242



