J. Agric. Sci. Mansoura Univ., 29 (4): 2117 - 2128, 2004

RELATIVE RESISTANCE QF SOME MAIZE CULTIVARS TO

Sitophilus  zeamais (MOTSCH.) AND - Sitotroga
cerealella(OLIV.) IN STORAGE.
Youssef, L. A.

Faculty of Agriculture, Ain Shams University

ABSTRACT

The degres of {eeding resistance by Sitofroga cereaielfs, oliv.{lepidoptera)
and Silophilus zeamais Motsch.(coleoplers),lo four Egyptian maize cullivars, Sweet
grain sorghum, Triple hybrids 321, Glza 2 and Single hybrids 10 planted in two
different dates was studied. The total number of emerged aduits of both insec
species, difference in welght loss of infested grains and percentage of grain viability,
in the four cultivars,are found significant. Mcreover mean welght of both emerged
insects and their faesces are seperately recordad. Also,weight ag well a8 amoun! of
consumed and digesied food by emaerged [nsecis are calculaled. The rasult indicte
that the varitey Giza 2 Is the most resistant one (or insect Infasiation.

There Is 8 good comrelation belwsen rate of Insect growth, rale of digestability,
afficlency of conversion of ingested food to body matter(ECI) and also sfficiency of
conversion of digested food o body matter (ECD).

SDS- protein slectrophoresis analysls proves thal each cultivar has an Unique Band
(UB) which can be used as biochemical marker to discriminate among them. .

INTROBUCTION

Egypt Is suffering from substantial losses in agricultural production of
cereal ¢ rops which m ainly ailributed to p est infestation .From an economic
view point, maize is one of the most important crops and is considered staple
food for majonity of the Egyption farmers.

In storage maize is found 0 be altacked by several important
cosmopalitan pests causing variable losses depending upon the period of
sforage ( Pantenius, 1988; Markham &t &/ 1991;Kumar.2002 and recently
Selama and Youssef (2004). The S. zeamais is found o cause heavy
damage. loss in seed weight and reduce the seed viability of ihese hybrids
under storage condilians,(Kurdikeri et al, 1993),

The laboralory assessment of the inhereni susceplibility of some maize
varleties to post —harvest insect infestation was investigaled Salama and
Yousset (2004).Howsver il is found,rather fruitful to i nveslinate s ome more
Imporiant points in relation to susceptibllity/ resisiance to the same maize
cultivars to post harvest insect infestation in new season.

MATERIALS AND METHODS

Estimatlon of damage caused by Insect infastation:

Four maize cullivars: Sweel grain sorghum, Triple hybrids 321, Giza
2 and Single hybrids 10, coliected in two planting dates (24" April and 28"
May  (2002)from  experimental fields at  Shalakan,Qualyubyia
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Govemorate.They were then stored under laboratory conditions (28+2°C and
70+5% RH) till adult emergence of the natural field infestation of the grains
before slorage.

From each variety, several replicates of maize grains were weight
and placed in 500 cc clean glass jars . After one month | three replicates from
each variety were exlernally examined for exit for holes counting the
emerging adult species, and the grains were sieved to remove dust and frass
then weighed. The percentage loss in grain weight was determined fallowing
equation:

% weight loss = (IW - FW) x 100/ IW

where IW is the initial weight and FW Is the final weight of tested
grains.Mean number and weight of immerged insects as well as their faeces
weight were recorded.

Germination tests were carried out according to International”
Standard Methods (ISM), (Anonymus, 1986). One hundered maize grains
from each cultivar were placed in plastic trays divided into 100 sections (5 x §
cm) containing continually moistened sandy soil. After about two weeks the
number of germinated grains were recorded. The experiments were
replicated ihree times.Furthermore, weight as well as amounts of consumed
and digested food by emerged insects were calculated following the methods
applied by (Mcfarlane,1985).

Statistical analysis

All data collected were subjected lo statistical analysis without
ransformation using two way analysis of variance (ANOVA). The means
were separated using the least significant Difference test (LSD).

Determination of proteln 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).

RESULTS AND DISCUSSION -

Effect of maize cuitivars on insect Infestatlon:

Insect infestation in maize grains in the two planting dates and stored
from one and four months are shown in Table (1). Two insect genera are
only detecled; Silotroga cerealella Oliv. (Lepldoptera). and Sitophilus
2eamais Mots. (Coleoptera). Considering the total numbers of both insects, it
is found that Giza 2 is the least infested followed by single hybrids 10, triple
hybrids321 and the most sensitive sweet grain sorghum in both April &May,
stored for one month. Moreover, in Aprli triple hybrids321 is found to be most
favourable variety to lepidopterans than coleoplerans while it is vise versa
with the other varieties.In May however,coleoplerans are more than
lepidopterans in all cases see(Table 1).
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Table 1. Percentage germination, welght of 300 grains, number of
Lepidopteran and Coleopteran insects obtained from four
maize varieties, planted in two dates.

Insact Infestation
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Number of insects emerged after four months:

1% planting date 24 April:

“F” between Lepidopteran insect =5.4641 (SIgnificant) LSD = 28.1931
“F" between Coleopteran Insect a3 12.4511 (significant) LSD =11.7641
2" planting date 28 May:

“F" between Lepldopteron Insects = 7.5100 { significant) LSD =11.8750
“F* betwent Coleaptera insect = 13.5670(slgnificant) LSD = 29.6971

After slorage for four months,it is also found that Giza 2 is most
resistant to infestation by both Lepidopterans and Coleopterans and variety
sweet grain sorghum is the most sensitive one .The total numbers of
infestation are 13.1,16.1,125.6 and 151.0 in Giza 2,single hybridst0, triple
hybrids321 and sweet grain sorghum, respeclively (Table 1). The weight of
grains is also affected and the weight loss of Giza 2grains , is only reduced to
3.40 % and 5.69% for April and May plantation,respectively. While in sweet
grain sorghum the percentage of weight losses are 17. 48 and 21.43 in both
dates respectively. (Table 1).There is a good correlation between grain
weight loss and number of emerged insects.

The above results confirm the findings of Salama and Youssef
2004 however the present study shows that sweet grain sorghum is the most
sensitiva variety while salama &youssef 2004 proved that triple hybrids 321
was mos! susciptable one .

In the present work,also ,evidences indicate extensive feeding and
reproduction of the insects on the susceptible cultivars. Kossou et al, (1993)
and Vowotor ef al. (1995) suggested that maize variety had a significant
effect on egg incubation, mean duration,and weights of the developmental
stages of S. zeamals and the site of weevil emergence from the kemel.
Bamey of al. (1991) and De and Sarup (1991) reported that resistance in
stored maize varieties to the same weevil was believed to be related to the
chemical composition of the grains.

2119



Youssef, L. A.

The difference in weight loss of grains due to Insecl infestalion Is
significant in the four cultivars considered. The percentage of grain viability
{delected as percent germination) is also significant. In both dates of
cullivation, Giza 2 give the highest viability, because, thase grains do not
provide an optimum niche for insect to feed and produce as freely as on the
other tesled cultivars.This is in agreement with the resulls obtained by
salama &youssef (2004).

Utitization of maize cultivars as food by Insect Infestation :

Table 2 shows some physiological parameters:

(a)Rate of insects growth:Data indlcate thal the rale of growth loss of Giza
2 gralns,is only reduced to 25.30% and25.00%for April and May piantation,
resp.The losses range from 43.3%to 84.78% and 40.10%to 8621% for
both april and may plantationrespeclively .for the other three
cultivars.(Table 2)

Table2:Rate of insects growth,Rate of digestabllity and Efficiency of
conversion of ingested and digested food to body matter
(ECI),(ECD)to insects obtained from four maize varities, planted

in two dates
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(%)

{b)Food Digestion and Digestability: .

The rate of Digestability loss of Giza2 grains,is only reduced to
54.39% and 53.69% for April and May plantation,respectively. while the
losses ranged from 76.23% to 87.15%and 75.20%t086.59%for both april
and may plantation,resp.,for the other three cuitivars(Table2).
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(c)Efficiency of conversion of ingested food to body matter(ECI):

The Efficiency of conversion of ingested foad to body matter ofGiza 2
grains.is only reduced to 2.09% and 2.18% in Aprl and May
plantation,respectively. however the | osses range from 3.74% to 6.33% and
3.29% to 7.88% for both Aprit and May plantation, respectively. for the other
three cultivars(Table2).

(d) Efficiency of conversion of digested food to body matter{ECD):

The percemage of (ECD)oF Glza2 grains.is only reduced to 2.47 to
2.92 for April and May plantation, resp.,while the Josses in both April and May
plantation ranged from 4.99% to 8.30% and 4.03% to 10.47%,respectively,for
the other three cultivars.

The above evidences confirm that Giza2 cultivar is the most resistant
cultivar for insect infestation . Based on these psrameters, Kurdikasi et al.
1993 maintained that hybrid Ganga safed 2 was found fo be the mosl tolerant
to S. zeamais while other hybrids were highly susceptibie. There is a goad
correlation between rate of insecl growth, rale of digestability,efficiency of
conversion of ingested & digested food,ECI&EDC to body matter.Basant &f
al, 1998,observed the effect of different maize varielies on the growih and
developmen! of S. zeamais under laboratory condilions. The lowest number
of eggs was laid on maize vadeties Ganga 5 and Sactaj,which posses hard
covers, and gemergence of adull weevils was found maximum in Harsa and
minimum in prabhat(Table2).

SDS-protein electrophoresis:

in 1996, Sanlos af al. maintained thal quality prolein maize(QPM)is
a new type of maize with allered protein composition,offering new prospects
in human nulcition,but it is necessary lo improve the genetic resistance of this
maize to the stored producls insect S. zeamais.

The buffer soluble proteins extracted from grains of the four tested
cultivars were analyzed by sodium dodecyt sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE). As It was found by (Salama&Yousse! 2004)
evidences in the present study, though in diffarent season, prove that g lotal
of 36 bands are also characterized in the four malze cultivars and have
different relative mobilities (Rm),and different molecular weights (MW) .Also
£ach’cullivar has an unique band(s) (UB) which could be used as a specific
biochemical marker. Giza 2, the mosl resistant,shows lower number of bands
while il has a UB with Rm of 0.2561and a MW of 142.20 KDa which is not
found in any of the other cultivars.. The sensitive cullivar Sweet grain
sorghurmn in this study also shows an absence of two bands wilh MW of
270.46 and 265.67 KDa and presence of fwo bands with MW of 39.44 and
27.54 KDa,(Fig.1) These results are also, in agreement with {Abdel-Tawab e!
al, 2001 ang 2002). :

Generally, these observations would indicate that some bands in the
sensilive cultivars are not indicated in tolerant one. On the other hand, the
most {olerant cultivar Giza 2 shows a new band which is not found in any of
the sensiltive cultivars. These protein profile differences can be used as an
indicator for susceptibility in maize cultivars against insect infestation,
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With regard lo the dale of cullivation, the four cultivars showed slight
differences among the 1% and the 2™ plantalion dates.

209 kd

9?

Fig. (1): SDS-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 1*'and 2™ planting date
4,5 Triple hybrids 321 1** and 2™ planting date
6,7 Giza 2 1* and 2™ planting date
8, 9 single hybrids 10 1** and 2™ planting date
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Table 3): Gel docuimentation analysis dnta of SDS-PAGE (or (otal prateins of of Lhefouy test ed
Maire coltivars planted In (wo different dates aranged from el 10 right.

1, Staadard Marker

2.3 Sweet araia sorrhum 1" and 2™ plaadiag dace
4.5 Triple hybrids 30 1™ and 2™ plaating dnie
6.7 Civa 2 1% and ¥~ planting dine
8. 9 sin:de hybride 10 ¥ and 1“ ptaailng date
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