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ABSTRACT 

Four Egyptian maize cullivars; Sweet grain sorghum .. three way cross 321. 
Giza 2 and Single cross 1o-planted in two different dates were tested lor their 
susceptibility to post harvest insect infestation. Two Insecl genera were only detected, 
Sitotroga cere8fella Olivo (Lepidoptera: Gelechlidae) and Sitophilus zeamsis Molsch. 
(Coleoptera ; Curculionidae) 

The variety Giza 2 was the least cullivar attacked by inseC1s considering Ihe 
lolal number of emerged adults of both insect species. Both. difference In weight loss 
of infested grains and percentage of grain viability. in the four cullivars considered. 
were found significant. Based on Ihe susceptibility indices (51). the four cullivars were 
ascendingly arranged as Giza 2. Single cross 10, Sweet grain sorghum and Ihe more 
susceptible one Three way cross 321 . 5DS-protein electrophoresis analysis proved 
that each cullivar had an unique band (US) which could be used as a biochemic<:1f 
marter to discriminate among them. 
Keywords: S. cereafefla, S. zeamais, susceptibility indices. maize cuttivars . 

INTRODUCTION 

Maize (Zea mays L.) is one of the most important cereal crops in 
Egypt. Host plant resistance to insects is environmentally safe. economically 
feasible and socially acceptable as a tactic of integrated pest management 
(IPM). Susceptibte varieties of maize have been reported to soffer 3 0-40% 
loss due to attack by field pests (Kumar and Miham, 1995. 1996). The 
incorporation of genes for resistance in such susceptib le germplasm has 
been reported to reduce the losses to less than 5%. The posl harvest losses 
in maize caused by storage pests ere enormous although authentic 
assessments are rare. 

Maize, in storage was found to be attacked by several important 
cosmopolitan pests causing losses varied from 9 to 45% depending upon the 
period of storage (Pantenius. , 988; Markham 8/ 8{ 1991 and Kumar, 2002) . 
The main objective of this work is to test a number of Egyptian maize lines for 
their reSistance, evaluate theif susceptibility indices to post harvest insect 
Infeslalion and compare the protein pattems of the tesled grain varieties . 

MATERIALS AND METHODS 

Estimation of damage caused by insect infestation: 
Four Egyptian cullivars of maize gr210s were harvested from the 

experimental fields, Faculty of Agriculture, Ain Shams University at Shalakan, 
Qualybia Governorate Tna maize cuttivars were· Sweel grain sorghum. three 
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wa~ cross 321, Giza 2 and Single cross 10, collected in two planting dates 
(24 April and 28

th 
May) and then were stored under laboratory conditions 

(28±2°C and 70±5% RH) till adult emergence of the natural field infestation of 
the grains before storage. 

From each variety, several replicates of 250 grams maize grains 
were weighted and placed in 500 cc clean glass jars. After one month and 
four months of storage, three replicates from each variety were externally 
examined for exit holes counting the emerging adult species, and the grains 
were sieved to remove dust and frass and then weighted. The percentage 
loss in grain weight was determined as the difference between initial and final 
weight using the following equation: 
% weight loss = (IW - FW) x 100 IIW 

where IW is the initial weight and FW is the final weight of tested 
grains. 

Germination tests were carried out according to International 
Standard Methods (ISM), (Anonymus, 1966). For this purpose, one hundered 
maize grains from each cullivar were placed in plastic trays divided into 100 
sections (5 x 5 cm) containing continually moistened sandy soil for about two 
weeks then the number of germinated grains were recorded. The 
experiments were replicated three limes. 

Susceptibility of maize cultivars to Insect Infestation: 
Ten grams from each of the four tested cultivars were weighed and 

placed seperatety into 100 ml glass jars. Three pairs of newly emerged 
adults of either S. cerea/ella or S. zeamais were placed in each jar for four 
days for mating and oviposition. Afterwards all adult insects were removed 
leaving the grains and deposited eggs in the jars till adult emergence of Fl 
progeny which were counted. The developmental period (in days) of each 
insect on each cullivar was also recorded. Susceptibility indices (SI) were 
calculated according to Dobie (1974): 

Log F1 
SI= x 100 

D 
Where: Fl , is the total number of emerging adults 0, median developmental 
period (estimated as the time from the middle period of oviposition to the 
adult emergence of 50% of the number of emerging adults. The experiment 
was replicated three times. 

Determination of protein fractions 
Protein fractions according to their molecular weight was performed 

using polyacrylamide gel electrophoresis (PAGE) in the presence of sodium 
dodecyl sulphate (SDS) as described by Laemmli (1970) and modified by 
Studier (1973) using un acrylamide gradient (7% to 16%) gel. Gel was 
photographed and scanned with Bio-Rad video Densitometer model 620 and 
IBM compatible personal computer 165-2072 at a wavelength of 577. 
Electrophoresis in polyacrylamide gel has proven to be more successful tool 
for the separation of protein subunits and determination of their molecular 
weight. 
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Statistical analysis 
All dala collected were subjected to statistical analysis wilhout 

transformation using two way analysis of variance (AN OVA). The means 
were separated using the least significant Difference lest (LSO). 

RESULTS AND DISCUSSION 

Effect of maize cultivars on insect infestation: 
Insect infestation in maize grains in the two ptanting dales and stored 

from one and four months are shown in Table (1). Two insect genera were 
only detected; Site/roga cerea/ella Oliv. and Sitophi/us zeamais Motschulsky . 
Grains planted in April and stored for one month, the variety Giza 2was Ihe 
least infested as the total number of emerged adults of bolh S. ceres/ella and 
S. zeamais Vias 0.8, while it was 40.8, 10.4 and 4.0 for Three way ClOSS 321, 
Sweet grain sorghum and Single cross 10. respectively. It is worthwhile to 
mention that three way cross 321 was the most favourable variety 10 
Lepidepterans than Coleopterans while it is vise versa with the other 
vajieties. At the end of May, i I was a Iso found that variaty Giza 2 was the 
least to be attacked (Nil) by both insects while Sweet grain sorghum was the 
most favourable one. Moreover, Coleopterans were more than Lepidopterans 
in all cases Table (1). 

Aher storage for four monlhs. Giza 2 was also the least cultivar 
attacked by insects as the mean number at infestation by l epidopteran and 
Coleopteran insects were 0.4 and 10.4, respectively (total 1 0.8). T he other 
grain cultivars could be arranged in the fonowing ascending order in regard 
to lotal insect infestation, Sweet grain sorghum (39.3), Single crossl0 (58.3) 
and Three way cross 321 (99.6), (Table 1). 

As a result of insect infestation, the weight 0 f grains was a Hected. 
The percentage of weight loss of Giza 2 grains, less infested, was only 
reduced to 3.25 and 7,13 in April and May plantation, respectively. This result 
indicated thai Giza 2 cultivar was the most resistant one for insect infestation. 
There was a good correlation belween grain weight loss and number of 
emerged insects. Meanwhile. Ihe losses ranged from 11 .77% to 20.44% and 
10,04% to 23.45% in both April and May plantation, respectively, for the other 
cultivars. These results demonstrated extensive feeding and reproduction of 
the insects on the susceptible cultivars . Kossou et 81 (1993) and Vowotor et 
al (1995) suggested that maize variety had a Significant effect on egg 
incubation, mean duration. mean weights of most developmental stages of S. 
zeamais and the sile of weevil emergence (rom the kernel. Barney et al 
(1991) and De and Sarup (1991) reported that resistance of stored maize 
varieties to S. zeamais was believed to be related to the chemical 
composition of the grains. 

The difference in weight loss of grains due to insect infestation was 
significant in the four cu!tivars considered. The percentage of grain viability 
(detected as percent germination) was also significant . In both dates of 
cultivation, Giza 2 gave the highest viability, because, those grains did n 01 
provide an optimum niche fOf insect to feed and produce as freely as on the 
other tested cullivars. 
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Table 1: Percentage germination, weight of 1000 grains, number of Sltotroga cereale!!a and Sitophilus zoamals 
insects obtained from four maize varieties, planted in two dates. 
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Susceptibility of some maize cultivar to insect Infestation: 
Data in Table (2) indicated that Giza 2, in the planting date late April , 

had a small number of emerged adults 01 both S. cereafella and S. zoamais 
(5.33 and 1 6.67). This was closely followed by Single cross 10 (12.67 and 
34.67), and Sweet grain sorghum (30.0 and 30.0). Meanwhile, Three way 
cross 321 had the highest number of emerged adults (58.0 and 81 .67). 
Based on the susceptibility indk:es (SI) the tour cultivars could be arranged 
as follow: (i) slightly susceptible. Giza 2 and Single cross 10, (ii) moderately 
susceptible, Sweet grain sorghum and (iii) susceptible, Three way cross 321. 

As for May planting date, susceptibility indices did not follow the 
same trend. The SI values of cultivars in this period indicated that they were 
generally less susceptible to insect infestation (in addition 10 their variable 
susceptibi1ily to insect species infestation ). JI Is noteworthly that the planting 
date 2411l May was less suitable for Insect emergence. For S. cerea/ella the SI 
indicated Ihat Ihe cullivars were ascendingly arranged as, Giza 2, Single 
cross 10, Sweet grain sorghum and the more susceptible one Three way 
cross 321, bul for S. z8amais Ihey were Giza 2,Sing's cross 10, • Sweet 
sorghum and the highest Three way cross 32 1. From the above mentioned 
dala. it is observed that lower values of 51 Indicate more resistance of grains 
to insect infestation. The results of the present studies, could provide useful 
infQ(mation for the development of a pest managemenl programe for these 
insects . 

Table 2: Relative to Sitotroga 

Cultlvar 

6.08 ~:~ 
2.42 4.21 

12.61 31 . 3.52 4.36 
29.21 34.00 4.31 5.24 
41 .60 43.17 26.31 3.15 6.91 

~~~~ ________ J6~.1~2~-1~~-2~~.~"~-228~.M~ __ j2U·~~ __ ~:~~ 
50S·protein electrophoresis 

The buffer soluble proteins extracted from grains of the four tested 
cuttivars were analyzed by sodium dodecyl sulphate·poryacryfamide gel1 
electrophoresis (SOS·PAGE). As shown in Fig. (1) a tolal of 36 bands were 
characterized in Ihe four maize cullivars. These bands had different relative 
mobilities (Rm), ranging from 0.055 to 0.643, also molecular weights (MW) 
ranging from 270.0 to 25.25 KOa. Each cullivar had an unique band (5) (US) 
which could be used as a speCific biochemical marker. The tolerant cultivar 
Giza 2 showed lower number of bands (around 12 bands) while it had a US 
with Rm of 0.251 and a MW of 142.20 KOa which was not found in any of the 
other cultivars . The sensitive cultivar Sweet grain sorghum showed an 
absence of two bands with MW of 270.46 and 265.67 KOa and presence of 
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two bands with MW of 39.44 and 27.54 KDa. These results are in agreement 
with (Abdel·Tawab et a12001 and 2002) . 

ZOS k4 

., 
66 

Fig. (1.). 50S·PAGE profiles of total proteins of the four tested maize 
cultivars planted in two different dates arranged from left to right: 
1, Standard Marker 
2,3 Sweet grain sorghum 
4,5 Three way cross 321 
6,7 Giza 2 
8,9 single cross 10 

111 and 2"" planting date 
1'1 and 200 planting date 
111 and 2nd planting date 
111 and 2r>d pl;:mtlng date 

Generally, lhese observations would indicate that some bands in the 
sensitive c ultivars but did not indicate loleran! one. On the other hand, the 
most tolerant cullivar Giza 2 showed a new band which was not found in any 
of lhe sensitive cullivars . These protein profile differences can be used as an 
indicator for susceptibility in maize cullivars against insect infestation. With 
regard to the date of cultivation, the four cullivars showed slight differences 
between the lsi and the 2nd plantation dates. 
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