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Abstract

The khapra beetle, Trogoderma granarium (Everts), 1898 is one of the damaging pests of different
stored cereal grains in Iran. In this work, effect of four cereal grain species including wheat (N-91-9
and Aftab varieties), barley (Dasht and Oxin varieties), maize (AR and 704 varieties), and rice (Hash-
emi and Fajr varities) was studied on nutritional indices and digestive proteolytic and amylolytic activ-
ities of fifth instar larvae of T. granariumat 33+1°C, relative humidity of 65+5% and a photoperiod of
14:10 (L: D) h. The results showed that the highest food consumption by larvae was observed on wheat
N-91-9 and the lowest value was seen on maize 704 and rice Fajr. The relative growth rate was the
highest on wheat N-91-9 and barley Dasht. The highest proteolytic activity was in larvae fed on wheat
Aftab, barley Dasht and rice Hashemi, and the lowest activity was in those fed on rice Fajr. The amy-
lolytic activity of larvae fed on varieties Dasht, N-91-9, Hashemi and AR was significantly higher than
those fed with other tested cereals. The results of this study indicated that barley Dasht and both wheat
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varieties tested were relatively more favorable than other examined cereals for feeding of T. granarium
larvae.
Key words: khapra beetle, nutritional indices, digestive enzymes, cereals.
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Table 1. Mean (+ SE) nutritional indices of 7rogoderma granariumfifth instars on seed of different cereals

. Larval weight
Host (ariet) mo%@ wwwﬂmaw%: gain @m%o e ECO) \mm__wg w g \ﬂmwn ) R (mofday)
Wheat (N-91-9) 163.33 £881 a 1433 £ 0.88 a 887 £0.99 a 0.83 £0.06 a 0.07 £0.007 a 204 £0.12 a
Wheat (Aftab) 126.66 +2333 abc  11.00 £1.52 ab 918 +1.71 a  0.61 £0.12 ab  0.05 £0.009 ab  1.57 +£0.21 ab
Rice (Hashemi) 83.33 £13.33 cd 5.66 +0.66 be 722 +157 a 049 £0.08 ab 0.03 £0.002 b 0.80 +0.09 be
Rice (Fajr) 46.67 £8.81 d 333 £033 ¢ 811 £2.62 a 031 £0.05 b 0.02 +0.003 b 047 £0.05 ¢
Barley (Oxin) 73.34 £ 6.66 cd 467 £033 ¢ 6.52 £097 a 047 +£0.05 ab 0.03 £0.001 b 0.66 +0.05 ¢
Barley (Dasht) 153.33 +12.01 ab 14.66 +£2.34 a 9.43 £0.89 a 0.75 £0.05 a 0.07 £0.010 a 2.09 £0.33 a
Maize (704) 5334 £333 d 434 £0.34 ¢ 8.22 £0.96 a 035 £001 b 0.03 £0.002 b 0.61 £0.04 ¢
Maize (AR) 96.66 + 17.63 bed 5.33 £1.20 be 544 £0.68 a 052 £0.11 ab 0.02 £0.007 b 0.76 £0.17 bc

(P<0.05 (S 55) kil e CDC‘“W.;.& O Ol e O] 3 g g sasOLIS Ot a3 alie 8 by >
The means with different letters in each column are significantly different (Tukey test, £<0.05). ECI = Efficiency of
conversion of ingested food, RCR = Relative consumption rate, RGR = Relative growth rate, GR = Growth rate.
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Table 2. Mean (+ SE) digestive proteolytic and amylolytic activities from midgut extracts of Tro-

goderma granarium fifth instar larvae on seed of different cereals.

Proteolytic activity (U/mg) Amylolytic activity (U/mg)

Host (variety)
Wheat (N-91-9)

0.62 £0.01 a
043 £0.03 b

0.113 +£0.010 b
0.179 +£0.004 a
0.172 +£0.003 a
0.036 +0.006 d
0.064 +0.004 cd
0.181 +0.006 a

Wheat (Aftab)
Rice (Hashemi)

0.61 +£0.01 a

034 £001 b

Rice (Fajr)
Barley (Oxin)
Barley (Dasht)

Maize (704)

Maize (AR)

034 £001 b

0.66 £0.01 a

043 £0.03 b
0.59 +£0.06 a

0.071 +£0.006 c
0.110 +0.006 b

(P<0.05 ( S5) Ll - s Sl O I ae BV s g s a0l Ot A s wlle o By >

The means with different letters in each column are significantly different (Tukey test, P<0.05)
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Table 3. Mean (+ SE) protein, starch, moisture contents, and hardness index of tested cereal grains

Host (variety) Protein content Starch content Hardness index Moisture content
(mg/g) (mg/g) (%)
Wheat (N-91-9) 2.85 +£0.03 ¢ 1.93+0.02 e 0.53 £0.01 b 1050 £0.28 b
Wheat (Aftab) 2.89 +0.03 bc 242 £0.04 d 056 £0.12 a 583 +044 d
Rice (Hashemi) 2.71 £0.08 ¢ 3.16 £0.03 b 0.22 £0.03 d 1550 +0.28 a
Rice (Fajr) 3.08 £0.03 ab 271 £0.03 ¢ 0.27 +0.01 cd 10.83 £044 b
Barley (Oxin) 3.16 £0.04 a 273 £0.04 ¢ 0.66 £0.02 a 5.00 +£0.28 d
Barley (Dasht) 3.27 £0.06 a 1.74 £0.01 f 052 +0.01 b 7.66 £0.16 ¢
Maize (704) 0.62 +0.03 e 2.87 £0.06 ¢ 0.37 £0.04 ¢ 550 +0.28 d
Maize (AR) 1.91 £0.02 d 333 £001 a 0.27 +0.03 cd 556 +0.28 d

(P<0.05 ( S 5) L3l L&uai.fk?ﬂ O ol gme UMl s g (ga Ol Dt a s alle o oy >
The means with different letters in each column are significantly different (Tukey test, P<0.05)
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Fig. 1. Dendrogram of different cereals based on nutritional indices and digestive amylolytic and pro-
teolytic activities of Trogoderma granarium fifth instar larvae fed with these hosts (Ward’s method)
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