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Effect of different wheat cultivars on biology and population growth parameters of Trogoderma granarium

B. NASERI¥, S. NORUZINIA, S.A. ASGHAR FATHI, H. RAFIEE-DASTJERDI

Professor, MSc, Professor, Professor, Department of Plant Protection, Faculty of Agriculture and Natural Resources, University of
Mohaghegh Ardabili, Ardabil, Iran

Abstract

The khapra beetle, Trogoderma granarium (Everts) is one of the most important insect pests of stored products, especially wheat grains,
in Iran and some other countries of the world. In this research, effect of various wheat genotypes including Heidari, Aftab, Gaskojen,
Kouhdasht, Tirgan, N-91-9, and N-92-19 was studied on biology and two-sex life table parameters of T. granarium under 33 £ 1°C, relative
humidity of 65 + 5%, and a photoperiod of 14:10 (L:D) h. Our results showed that the immature period of T. granarium was the longest on N-
91-9, Heidari, and Aftab. The net reproductive rate (Ro) ranged from 9.03 offspring on N-92-19 to 34.13 offspring on Gaskojen. The lowest
intrinsic rate of increase (r) was for T. granarium reared on Heidari, Aftab, N-91-9 and N-92-19. The results of this study indicated that Heidari,
Aftab, N-92-19 and N-91-9 were unfavorable genotypes for T. granarium development and population increase. These genotypes could be
used as one of the sources of resistance in management programs of T. granarium.
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Table 1. Mean (+SE) duration of Trogoderma granarium immature stages (day) on different wheat genotypes

Wheat genotypes  Egg incubation 1%t instar 2" instar 3 instar 4™ instar 5™ instar 6™ instar Total instar Pupa Immature stages
Aftab 5.83+0.10° 5.33+0.09° 6.47+0.07 2 7.29+0.072 6.53+0.072 7.96 +0.09° 7.92+0.102 41.50+0.49% 6.44+0.11° 53.92+0.26%
Heidari 5.95+0.09 ® 5.46+0.082 6.51+0.072 7.38+£0.072 6.60+£0.07 2 8.04 +0.09° 8.12+0.09? 42.11+047% 6.42 +0.09 2 54.69 £0.27 2
Gaskojen 459+0.11¢ 4.27+0.10¢ 5.14+0.09 ¢ 5.10+£0.08° 4.46+0.08 ¢ 576+0.10° 590+0.10° 30.63+£0.55° 4.29+0.09° 39.50+0.31°
Kouhdasht 5.15+0.09° 462+0.11° 547+0.08° 5.32+0.08° 492+0.09° 5.85+0.10°¢ 6.20+0.11° 32.38+057° 494+0.11° 42.42+0.29°
N-91-9 6.02+0.092 5.49+0.092 6.54+0.072 7.41+£0.072 6.64+£0.07 2 8.80+£0.09? 8.16 £0.092 43.04+£0.48% 6.50+0.10? 55.10+£0.26 ¢
N-92-19 5.26 £0.09 ¢ 470+0.12° 557 +0.09° 5.40+0.09° 5.00+0.10° 592+0.10° 6.28+0.11° 32.87+061° 502+0.11° 43.15+0.34"
Tirgan 4.69+0.12¢ 439+0.11¢ 5.24+0.09° 5.22+0.08 % 4,66 +£0.10°¢ 5.86 £0.09 ¢ 6.00+£0.10°¢ 31.37+£0.57°¢ 4.44 +0.09 40.52 +0.31 %

( P<0.05 us x.»ﬂ} *-f;:'w\ S Q}A)D MLA;;‘ Lhmill.:ﬁ O )\JLSLU | S sy OLis Q}:..»]A)a ML\M).:.F \_'9‘5).>
The means followed by different letters in each column are significantly different (Paired-bootstrap test, P < 0.05).
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Table 2. Survival rate of Trogoderma granarium immature stages on different wheat genotypes

Wheat genotypes Egg 1% instar 2" instar 3" instar 4" instar 5% instar 6% instar Pupa
Aftab 1.00 1.00 1.00 0.98 0.96 0.91 0.89 0.84
Heidari 1.00 1.00 1.00 0.96 0.94 0.89 0.88 0.83
Gaskojen 1.00 1.00 1.00 1.00 1.00 0.91 0.89 0.84
Kouhdasht 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.94
N-91-9 1.00 1.00 1.00 0.96 0.94 0.89 0.88 0.83
N-92-19 1.00 1.00 1.00 1.00 0.98 0.98 0.94 0.90
Tirgan 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.96

r.x;f il gla 85 (g5, Trogodemra granarium  Jzedd 55 sls byl 5 JolS o o ae Jsb (lire latt) Jﬁu =¥ Jgd>
Table 3. Mean (+SE) adult longevity and reproductive parameters of Trogoderma granarium (day) on different wheat genotypes

Male longevity ~ Female longevity ~ Oviposition period Fecundity
Wheat genotypes APOP (day) TPOP (day)

(day) (day) (day) (eggs/female)
Aftab 6.70£0.14¢ 6.08+0.19° 354+0.25°¢ 1.83+£0.07° 55.54+0.412 33.83+2.58¢
Heidari 6.33+0.12°¢ 6.04+0.13°¢ 341+0.18°¢ 1.70 +£0.09 « 56.16 £ 0.40 2 30.50+1.89¢
Gaskojen 10.25+0.272 10.08+0.27? 7.29+0.28% 220+0.10° 41.70+£052° 7252+332%
Kouhdasht 9.97+0.24° 895+0.19°¢ 6.29+0.24" 2.08+0.08"° 44.45+0.41° 60.33+2.66°
N-91-9 6.20+£0.11° 591+0.14F 3.33+0.17°¢ 1.66+0.09¢ 56.41+0.412 290.50+£1.77°
N-92-19 9.58+0.27°¢ 8.66+0.20 ¢ 6.04 +£0.24" 2.04+0.07" 4516 +0.49" 58.38 +2.68°
Tirgan 10.08 +0.26 2 9.66 +0.26 ° 6.91+0.26° 216 +0.09° 42.75+£054°¢ 66.83 +3.01°

(P<005m.,\,wg_ﬁ£;-y);.»\ Qﬁ gyj).ubf\.amﬁlcﬂuy)\:w Qﬁt}\:y&a“:dw Q}JM)JA)JMLMA)?G u_'e)f

The means followed by different letters in each column are significantly different (Paired-bootstrap test, P < 0.05).
APOP: Adult pre-oviposition period; TPOP: Total pre-oviposition period.

¢S il slacs 55 65, Trogoderma granarium i 5> (S65 dsdr gl el Gl sllax ) Sl -8 J g

Table 4. Mean (£SE) two-sex life table parameters of Trogoderma granarium on different wheat genotypes

Wheat genotypes GRR (offspring) R, (offspring) r (day?) AMday™) T (day)
Aftab 27.55+6.64°¢ 13.99+242° 0.045 +0.003° 1.046 +0.003 © 57.65+0.45*
Heidari 23.12+586°¢ 12.40 +2.09° 0.042 +0.002° 1.043 +£0.003° 58.30+0.42°
Gaskojen 57.09+9.98* 3413+530* 0.077 £0.003 * 1.080 £0.003 * 4528 +0.58"
Kouhdasht 40.48 £ 7.58" 27.32+4.29* 0.069 + 0.003 * 1.071 £0.003 2 47.74£0.43"
N-91-9 21.23+4.79°¢ 11.99+2.01° 0.042 £0.002 ° 1.026 + 0.003 © 58.55+0.42*
N-92-19 14.45+7.09 ¢ 9.03+2.15" 0.045 +0.003° 1.046 +0.003 ® 46.35+0.50°
Tirgan 57.59+11.47°2 31.46+4.87°2 0.074 +£0.003 2 1.053 +0.003 46.27 £ 0.58"

(P<005ng..:tg:,\.d;-g_‘JjL&‘ ] Q}A)DJwbjuﬁpbﬁ)\ﬁwwvu}‘ﬁf}o.)whéqu ;J}IMJAJJMLMJ:P \_‘3}}9-

The means followed by different letters in each column are significantly different (Paired-bootstrap test, P < 0.05).
GRR: Gross reproductive rate; Ro: Net reproductive rate; r: Intrinsic rate of increase; A: Finite rate of increase; T: Mean generation time
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