


IV, RESULTS AND DISCUSSION

Part I:

1. Botanical characters:
1.1. Plant height and stem diameter :

Data in Tables (1 and 2) show plant height for six
varieties in both seasons (1997 and 1998) at different stages (18,
25. 32, 39 and 75 days from sowing in early and late planting
dates, respectively. Results in data revealed that the differences
between varieties were significant for this trait at all samples.
Local variety gave the highest values in both seasons as well as
the combined data followed by SC,o. However, SCy gave the
lowest one. Also, the highest values were detected in early
sowing when compared with late planting. Results were in
agreement with the previous results obtained of Bisher (1967),
Nawar et al. (1992) and Cardoso ef al. (2000)

Data in Table (3 and 4) show stem diameter at different
stages (18, 25, 32, 39 and 75 days from sowing in early and late
planting dates, respectively. Results over both sowing dates and
different stages revealed that the differences between varieties
were significant at all samples. The highest mean values were
obtained by local variety followed by SC,o. However the lowest
mean value was detected by SCy in both sowing dates and over
both seasons. The latest sowing dates at July produced stalks
signifisantly thinner than the early planting date, these resualts
are harmony with these obtained by Mahmoud (1967), Yousef
(1968), Ba-Momen, (1981) and Aly (1983).
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1.2. Third leaf angle:

Results in Table (5) showed significant differences in leaf

angle at both samples (18 and 35 days from sowing and the
combined over them. It 1s clear that TWC;, local variety and
Giza 2 gave the lowest values of leaf angle. However, the other
three hybrids TWCs,, followeg SCy and then SC,, gave the
highest values for leaf angle .

1.3. Leaf chlorophyll content:

Data in Table (6) show chlorophyll content of different

varieties in both seasons in early and late planting dates at from
sowing. Results in Table (6) revealed that the differences
between varieties were significant, SC;y had the highest mean
values followed by SCy and Giza 2 over both seasons in early
and late sowing dates. However local variety gave the lowest
one.

1.4. Husk length :

Results in Table (7) showed significant differences among
varieties in husk length in early and late sowing dates over the
three seasons. It is clear that SC, hybrid had the highest values
in the three seasons as well as the combined analysis in both
planting dates followed by TWC;,0 However, TWCs;, gave the
lowest one.

Many investigators reported variability in husk length in
maize genotypes.

1.5. Not covered ears % :

Results in Table (8) showed significant differences in
percentage of not covered ears by husk among genotypes in the

RESULTS & DISCUSSION
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Table (5): Mean value for third leaf angles of genotypes at 18 and 35 days from

sowing, 1998 seasons.

After 18 days

() B

19.17 ¢

After 35 days
©9 | ©O

35.90 b

Mean

2753 ¢

26.27 a

- 2283b

41.27 ab
4210 a

33.77 ab
3247 b

16.60 d

34.00 b

+
i

N
!
i

2530 ¢

27.53 4

44.60 a

36.05 a

19.43 ¢

35.17b

27.25/¢

L.S.D. at 0.05=2.502

L.S.D. at 0.01=3.401

Table (6): Leaf chlorophyll content of different varieties (SPAD value).

Late

Season

Viaid 11997 | 2™1998 Mean 141997 | 2"1998 Mean
G2 36.89 40.23 38.56 be 30.87 34.54 32.71 be
SCs 37.13 41.23 39.28 b 31.94 34.91 33.43b
SCy 40.52 43.39 41.955 a 33.35 36.28 34.81 a

TWCsy0 36.68 39.11 37.89 be 30.66 32.39 31.53 ed
TWCsy 35.82 38.41 37.11¢c 29.97 31.04 30.50 d

LV

35.09

36.34

35.72d

28.04

29.64

2884 ¢

at 0.01

L.S.D. at 0.05

1.322
1.797
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three seasons as well as the combined analysis at early and late

sowing dates.

In the early sowing date, the local variety, Giza 2, TWC;y
and SC,y gave the lowest values of percentage for not covered
ears. However, the hybrid. TWC;,, followed by SCo gave the
highest percentages of not covered ears. High not covered ears %
increased infection of store insects.

In the late sowing date, the hybrid SC,, followed by local
variety, Giza 2 and then by TWCs,, gave the lowest percentage
of not covered ears in the three seasons and the combined over
them. However, TWCs), followed by SC; gave the highest
percentage of not covered ears. Several investigators reported
that maize genotypes varied greatly in not covered ears percentage.
1.6. Moisture percentage :

Significant differences in grains moisture percentage at
harvest were detected among evaluated maize genotypes in the
three seasons in separate sowing dates (Table, 9). In both sowing
dates (early and late), the hybrid SC,, had the lowest moisture
percentage, revealing that early maturity date. However, TWC;,
gave the highest one in the three seasons as well as the combined
over them in separate planting dates.

2. Yield and yield components:
2.1. Effect of season:

The effect of season is presented in Table (10). Results
show that the seasonal effects were existent for yield (ear weight)
and some of its components. Significant high mean values for all

RESULTS & DISCUSSION
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characters were shown in the first season followed by the second
season. It could be concluded that the yield increase in the first
season may be due to the significance increase in most yield
components. Also, the increase yield and its components in the
first season may be due to effect of previous crop (Vicia faba ).

2.2. Effect of planting dates:

Results in Table (11) present the effect of planting dates
on the studied traits. It is clear that all mean values for early
planting were higher than the corresponding ones at late
planting. Frey and Maloado (1967) defiened the stress
environment as the one in which mean performance for certain
attribute is low. Therefore, early planting seemed to be the non
stress environment while late planting could be considered as
the stress environment. Similar trend was obtained before by
Jonhson and Frey (1967), Ba-Momen (1981) and Aly (1983).

2.3. Varietal performance :

The differences among varieties regarding the ear length,
ear diameter, no. of rows/ear, no. of grains per row, weight of
100-kernel and ear weight reached the significant levels (Table
12). The hybrid variety SC;o gave the highest mean values for all
characters followed by SCo except no. of rows/ear. However,
land variety gave the lowest one. The high grain yield in single
crosses (SCio and SCo) are expected which gave high heteratic
effects in SC. This finding agrees with previous obtained by
Salem ef al. (1983), Nawar ef al. (1992) and Parag-Agarwal et
al. (2000), they found hybrid varieties gave high yield and its
components.

RESULTS & DISCUSSION
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2.4. Interaction between planting dates and season.

Table (11) show that the effect of interaction between
planting dates and seasons was significant for ear length, no.
rows/ear, 100-kernel weight and ear weight. However,
insignificant effect of interaction between planting dates and
seasons was detected for other characters.

3. Store insects :

Data in Table (13) show percentage of ears infestation by
store insects in early and late sowing dates in the three seasons
and over them. Results in Table (13) indicate that significant
differences between varieties were found. The best variety was
SCio and followed by TWCj,. This result may be due to low
percentages of ears not covered of both varieties (SC,, followed
by TWC;iy). However the TWCs)o gave the highest infestation
percentage of ears followed by SCq by store insects over planting
dates or over planting dates and seasons. This result may be due
to high percentage of ears not covered and height moisture
content of the grains.

RESULTS & DISCUSSION
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Part I1:

Evaluation of certain corn genotypes for infestation
by stem borers.

1. The effect of planting date on the degree of
infestation with Sesamia cretica:

Corn 1s sown in Egypt during a relatively long period
from mid April till early July, it is recommended by the ministry
of Agriculture that corn should be sown between mid-May and
mid-June, it is considered optimal. It had been found necessary.
Therefore, the relationship between corn planting date and the
degree of infestation by stem borers was studied.

1.1 Dead heart symptoms:

The data obtained are presented in Table (14) it has shown
that in the early planting date mean percentage of dead heart
ranged between 17.6% (for SCy) and 30.9% (for TWCsy), it can
be categorized the corn hybrids as a moderate infestation in case
of SCy, Giza 2 and SC), which ranged between 17.6 to 20.0%
and highly susceptible hybrids ranged between 24.7% (TWCsy)
to 30.9% (TWGCsy0). The results reveal that, dead heart
percentage in late season generally less than in the early season
which ranged between 10.0 to 20.0% dead heart as a moderately
susceptible of hybrids infestation. The results indicate that the
infestations of G2, SCy and SC;, were less than in TWCsy,
TWCs) and local variety, respectively.

Statistical analysis of the planting date has shown that
there were significant differences between (G2, SCy and SC,)

RESULTS & DISCUSSION
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and (TWC;y,9, TWCsy and local variety) in two planting dates,
but they were significant differences between two groups.

1.2, Mean percentage of pink borers infestation
1.2.1. Early plantation:

The data obtained are presented in Table (15), indicate
that the tendency of infestation to increase till 32 days of plant
old for all genotypes. The infestation rates averaged from 23.8%
to 44.9% (for G2), from 22.4% to 36.7% (for SCy), from 25.1 to
43.6% (for SC,), from 31.3 to 52.9% (for TWCj30), from 18.9 to
35.8% (for TWCsy) and from 25.6 to 49.1% (for local variety).

Statistical analysis of the data revealed that there were
significant differences between genotype (TWCs) and each of
two group of genotypes (G2, SC;, and L.V) and (SCo and
TWCsy), respectively. The difference between G2, SC,, and
L.V. was not significant. On the other hand, the same trend was
observed for SCo and TWCsag.

1.2.2. Late plantation

The estimates of the percentage of infested genotypes under
natural infestation in case of late sowing planting during the
three successive seasons are presented in Table (15). The results
indicated that the tendency of the infestation to increase with a
rise of plant age (39 days old), which were ranged from 20 to
30% (for G2), from 14.4 to 25.5% (for SCy), from 23.3 to 33.3
(for SCyp), from 23.4 to 35.6% (for TWCs;y), from 13.3 to 24.4%
(for TWCsy) and from 21.1 to 38.9% for local variety.
According the statistical analysis of the data, the tested

genotypes of maize could be divided to three categories:

RESULTS & DISCUSSION
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- L.V., TWC;3,9 and SC,, are highly susceptible.
- G2 was a moderately susceptible.
- SCo and TWC;5 are Less susceptible.

Also, the obtained results indicated clearly that the
highest rate of infestation with S. crefica and dead heart were
recorded in the early plantation. These results are in agreement
with the findings obtained by Willcocks (1925) Shahoudah
(1964), Kira et al. (1974), Mohamed (1997), Mannaa (1999),
and Ahmed (2000).

1.3. Relationship between different plant height and degree
of 8. cretica infestation:

1.3.1. Early plantation:

Samples were taken at 18, 25, 32 and 39 plant ages
(Table, 16). The results indicate that, moderately correlation
between plant height (32 days old) and mean percentage of
infestation by S. cretica; r = 0.62 was observed. On the other
hand, no significant correlation between plant height and mean
percentages of infestation at 25 days of plant age r = 0.21 and
less than moderately effect in case of 18 and 25 days of plant
age, r = 0.4 and 0.42, respectively, was observed.

1.3.2. Late plantation:

The obtained results are presented in Table (17), statistical
analysis of the data showed that the effect of plant height on the
percentage of infestation was positive and significant in the
different plant ages which r =0.71, 0.76, 0.71 and 0.85 in 18, 25,
32 and 39 days old, respectively. It could be concluded that the
infestation of S. cretica was correlated with plant height in late

RESULTS & DISCUSSION
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plantation than in early one. Also, the plant height exhibited
positive correlation and significant effect at 32 days old. n the
early plantation date (r = 0.62) and at 39 days plant age in the
late one (r = 0.85) Table (16 & 17). This trend 1s in agreement
with that obtained by Ahmed and Kira (1960), Ismail (1968),
and Atiyeh (1996).

1.4. Relationship between plant stem diameter and mean
percentages of infestation

1.4.1. Early plantation:

The obtained data are presented in Table (18). Results
show low correlation values between stem diameter and
percentage of S. cretica infestation at different plant ages and it
(r) ranged between (-0.08 to 0.25) for early planting date.

1.4.2. Late plantation:

The results presented in Table (19) indicated moderately
correlation between the rate of infestation by S. cretica and stalk
diameter at late plantation at 18 days after planting (r = 0.43).
Positive and significant correlation was observed at 32 days old
of plant (r = 0.68). It can be noticed that stem diameter of plants
decreased significantly with delaying planting date than the early
sowing date. These results might be attributed to the reduction in
the vegetative phase of growth at late planting dates. Similar
results were obtained by Mahmoud (1967), Ba-Momen (1981)
and Aly (1983).
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1.5. Effect of S§. cretica infestation on different maize
genotypes at 50% flowering date,

1.5.1. Correlation between mean percentage of S. cretice
infestation and number of days to 50% tasseling:

1.5.1.1. Early plantation:

Correlation between mean percentage of S. cretica
infestation and no. of days to 50% tasseling are presented in
Table (20), which indicate that different maize genotypes had
reached tasseling earlier as planting date was delayed. As regard
to the percentage of S. cretica infestation, the least susceptible
genotypes were TWCsy (26.4%) and SCo (28.3%), while the
most susceptible was hybrid TWCs, (38.8%).

Statical analysis of data revealed that the effect of S.
cretica infestation rates on number of days to 50% tasseling was
negative and signiﬁcanti r=-0.59.
1.5.1.2- Late plantation:

In the same Table, the results revealed that the same trend

was shown, of correlation between percentage infestation and

number of days from sowing to 50% tasseling in different maize

genotypes in late plantion was negative and significant; r = -0.56.

1.5.2. Correlation between mean percentage of S. crefice
infestation and no. of days to 50% silking:

The relationship between days to 50% silking and
infestation by S. cretica showed a negative correlation and it
was highly significant, r = 0.60 and - 0.66 in both early and
late plantation. This result is in agreement with that obtained by

RESULTS & DISCUSSION
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Table (20): Correlation between mean percentage of S. cretica infestation and
average no. of days to 50% tasseling

% infestation | 50% daysto | % infestation 50% days to

at early tasseling Catlate  tasseling
31.667 65.2 23.611 51.1

28.333 71.8 19.167 57.2

33.944 26.944

38.778 26,944

26.389 18.333

34.722 28.056

Table (21) : Correlation between mean percentage of S. crefica infestation and
average no. of days to 50% silking.

% infestation | 50% days to | %o infestation 50% days to
at early silking at late silkin
31.667 71.7 23.611

28.333 71.3 19.167

33.944 75.7 26.944
38.778 72.1 26.944

26.389 75.4 18.333

34.722 69.7 28.056
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Bisher (1973), Ba-Momen (1981), Aly (1983), El-hattab et al
(1986) Nawar et al, (1992) and Parag-Agarwal et al. (2000).

1.6. Effect of the third leaf angle of genotypes on percentage
of S. cretica infestation rates:

1.6.1, Early plantation:

The results given in Table (22) revealed that, leaf angle at
18 days old of plants for the six genotypes were differed, the
hybrid TWCs,o showed the narrowest leaf angle (16.6°), at 18
days old while the TWCsy had the widest leaf angle (27.5°)

followed by hybrid SCy.(26.3°).

The correlation coefficient between third leaf angle at 18
or 32 days from sowing and percentage of S. crefica infestation
was negative and highly significant, indicating that low value of
leaf angle increased infestation percentage of S. cretica.

1.6.2. Late plantation:

The results shown in Table (23) indicate that mean
infestation percentages of S. crefica at 18 days old were ranged
from 13.3% (TWCsy hybrid) to 23.4% (TWCs) hybrid) and leaf
angles were ranged between 16.6° (TWGC;y hybrid) to 27.5°
(TWCsy hybrid).

Statistical analysis of the data revealed that the effect of
the third leaf angle at 18 day from sowing and/or 39 days on the
percentages of infestation were negative and highly significant; r
= -0.81. This result revealed that the increasing angle leaf
decreased the percentage of S. cretica infestation. This result 1s
agreement with that obtained by Metawlly (1996) and

Mohamed (1997).

RESULTS & DISCUSSION
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1.7. Relationship between leaf characters and S. cretica

infestation at 32 days old :
1.7.1. Early plantation:

1.7.1.1. Corretation between leaf thickness and S. cretica

infestation at 32 days plant old:

Leaf thickness of the utilized maize genotypes was

measured, the thickness was determined at 32 days after sowing.
Data in Table (24) shows the thickness of the leaf of maize
genotypes could be arranged in ascending order as follows: SCo,
TWCa, TWCs0, G2, SCio and L.V. Results show that
genotypes differed in the rate of infestation by S. cretica,
TWCs,o hybrid was the most susceptible followed by L.V., G2
and SC,, hybrid. The low hybrids, namely TWCsy and SCy were
less susceptible than the previous ones.

Statistical analysis of the data has shown the effect of leaf
thickness on the percentage of infested plants was positive and
significant, r =0.71. '
1.7.1.2. Correlation between epidermis thickness and S.

cretica infestation at 32 days plant old: \

The data obtained are presented in Table (24), indicated
that thickness of the epidermis of genotypes ranged between

10.67 u (L.V.) to 14.67 p (SCyo). Statistical; analysis of data has
shown that the effect of epidermis thickness on S. cretica
infestation was negative and highly significant, r=0.83.

RESULTS & DISCUSSION
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1.7.1.3. Correlation between the distance from lower, upper
surface and  vascular bundle and 8. crefica
infestation at 32 days plant old:

The results presented in the previous table reveal that the
distance of layer affected on percentage of infestation caused by
S crefica, statistical analysis revealed that the effect of lower

surface and vascular bundle distance on S. cretica infestation
was positive and highly significant, r = 0.93, on the other hand,
the effect of distance in case upper surface was negative and
highly significant effect r = -0.63.

1.7.2. Late infestation:
17.2.1. Correlation between leaf thickness and S. cretica
infestation at 32 days old:

Leaf thickness of maize genotypes planted in early date
was observed in Table (25). The results indicated that leaf
thickness of different maize genotypes was in ranged from 65.67
M for SCo hybrid and 77.3 3M for local variety. The correlation
coefficient between leaf thickness and S. cretica infestation was
positive and highly significant, r = 0.93.
1.7.2.2. Correlation between thickness of epidermis and S.

cretica infestation at 32 days old:
The results presented in Table (25) revealed that, the thickness

of leaf epidermis in delayed plantation affected weakly on the
infestation by S. cretica and correlation coefficient was negative

and non significant.

RESULTS & DISCUSSION
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1.7.2.3. Correlation between the distance from lower, upper
surface and vascular bundle and S. crefica

infestation:
In the same Table it was observed that the distance layer
ranged between 160.5 for SCy hybrid and 284.2 U for local

variety and correlation coefficient was positive and significant, r
= 0.5, whill the distance between upper surface and vascular
bundle were 357.5 from SCo and 449.2 SCj, and correlation

coefficient was negative and significant r = -0.42.

1.72.4. Correlation between stem epidermis thickness and
dead heart symptom caused by S. cretica infestation:

The results in Table (26) indicated that the effect of stem

epidermis thickness of different maize genotypes on dead heart,
the correlation between stem epidermis thickness and dead heart
were negative and highly significant; r = 0.77 and - 0.75 in case
of early and late sowing, respectively.

1.8. Effect of leaf chlorophyll content on the percentages of
dead heart caused by S. cretica :

The results presented in Table (27) reveal that the mean
values of chlorophyll content ranged between 35.72 in local
variety and 41.96 in SC, hybrid followed by 39.28 for SCo
hybrid, in case of plants which sowing in early time. In the same
table, the differences between chlorophyll contents of different
maize genotypes ranged from 28.84 (local variety) to 34.81 for
hybrid SCyo, in case of plants which sowing in late one.

The correlation coefficient between chlorophyll contents
and infested S. cretica was negative and high significant in both

RESULTS & DISCUSSION
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Table (26): Relationship between stem epidermis thikness and dead heart caused

by S. cretica infestation

[ T Early | Late
Variety
. cpisdt::nis ]DD'H' e|)iS(lt§:~]:11is D(,'H'
3 thickness (n) 74} thickness () ( (0)
G2 10.64 a 18.9¢ 13.30 ab 10.0b
SC, 10.20 a 17.6¢ 14.19 a 10.0b
SCyo 11.08 a 20.0¢ 14.63 a 11.1b
|| TWCsio 842b 30.9a 8.87d 20.0a
|| TWCan 10.64 a 24.7b 12.41 be 16.67a
LV 9.75ab 28.4ab 11.53 ¢ 20.0a

D.H.: dead heart

Table (27): Relationship between chlorophyll content on the percentages of dead

heart caused by S. cretica infestation

—88-

e e
mf.?i‘.’ﬂ‘éll'»’fn ]()j;‘ mf.'t'e'ﬁi‘l'é'?ﬁ'n 1()/};.
values) values)
38.56 18.9 32 10.0
39.28 17.6 33.43 10.0
41.96 20.0 34.81 111
37.89 30.9 31.53 20.0 lI
3711 24.7 30.50 16.7 ||
35.72 28.4 28.84 20.0
-0.65 -0.82
R



early and late plantations which (r) equal - 0.65 and - 0.82,
respectively.

2. The effect of corn planting date on the degree of
infestation with O. nubilalis and Chilo agamemnon.

2.1. Relative susceptibility of certain genotypes of maize to
natural infestation with O. nubilalis and  Chilo
agamemnon

2.1.1 - Early plantation:

On the basis of plant damage symptoms, the mean percentage
throw three successive early seasons of Ostrinia nubilalis and
Chilo agamemnon infestation was considerably different from
one genotype to another. At 75 days after sowing (TWGCsio
hybrid) was the highest infested genotype showing percentage
23.67%, the genotypes (SCo) and (TWCsy) had the lowest
damage showed the least mean percentage of infestation
recording 14.4 and 13.3%, respectively. The remaining
genotypes; variety G2, hybrid (SCio) and local variety were
moderately infested recording values ranging between 17.56 to
18.3%, Table (28).

2.1.2. Late plantation:

The data obtained are presented in Table (28). It has
shown that, in the late plantation throw three successive seasons
of O. nubilalis and C. agamemnon infestation, the highest mean
percentage of infestation was observed in local variety, 27.78%
and the lowest one was 14.44% for (SCo) and 15.56% for
(TWCsg hybrid). On the other hand, the same trend was observed

RESULTS & DISCUSSION
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as a lowest infestation in case of hybrids SCy (14.4, 14.44) and
TWCsa, (13.3-, 15.56) and SCyo (18.32, 19.44%) which were the
lowest and the moderately one with early and late plantation,
respectively. The resulfs indicated that the late plantation were
subjected to higher rate of infestation than the early plantation
date. These results agreement with El-Sherif (1965), Farghaly
(1969), Metwally (1976), Emara (1997) and Ahmed (2000)

2.2. Relationship between mean percentage of infestation,
plant height and stem diameters at 75 days from
sowing:

2.2.1 - Early plantation:

Planting dates showed a significant effect on height of
maize plants. Plant height decreased remarkably when the time
of planting was delayed, Table (29) shows the infestation
percentage of the O. nubilalis and C. agamemnon ranged
between 13.36% (for TWCsz) and 24.9% (for TWC;y0) in plants
which sowing at early planting date. Statistical analysis of the
data has shown that in the early sowing date, both height and
diameter plants had non-significant effect on the percentage of
infestation; r = 0.24 and 0.10, respectively.

2.2.2. Late plantation:

Results presented in Table (29) show that, the genotypes
differed in the rate of infestation by two borers. Local variety
was the most susceptible of all the tested genotypes. G2 variety
and (TWGC;yo hybrid), (27.78%, both), (SCo and TWCipo hybrids)
were less susceptible; (16.67 both). Correlation between the
cate of infestation and plant height and stem diameter were
highly significant and positive; r equal 0.89 arid 0.65, respectively.

RESULTS & DISCUSSION
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These results agreement with obtained with El-Sherif( 1965 )
and disagreement with Viereck (1983) and Shalaby (1996).

3. Effect of three borers infestation on different
genotypes at harvest Time.

3.1. Relationship between plant height and phenomenons of
infestation at harvest time

3.1.1. Early plantation:

3.1.1.1. Correlation between plant height and the percentage
of plant infestation:

The results of infestation of maize by S. cretica, C.
agamemnon and O. nupilalis are presented in Table (30). The
results indicate that, the percentage of infestation ranged
between 41.9% to 65.2%, in (SCs) hybrid and TWC s,
respectively. The least susceptible genotypes (SCo & TWCs20)
hybrids had averages 41.9% and 43.3% infested plants. The
highest one (TWCsy) hybrid had 65.2% infested plants.
Statistical analysis of the data has shown that the effect of plant
height on the percentage of plant infestation was positive and
significant; r = 0.55.
3.1.1.2. Correlation between plant height and infested joints

per 100 infested plants:

The results presented in Table (30) reveal that, the
percentage of infested internodes per infested plants ranged
between 186 to 329 in case of (TWCsy) hybrid and (TWCs10)

hybrid, respectively.

RESULTS & DISCUSSION
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Statistical analysis of the data has shown that the effect of
plant height on the percentage of infested internodes/infested

plants was positive and significant; r = 0.62.
3.1.1.3. Correlation between plant height and number of
holes per 100 infested plants at harvest time:
The results in the same Table (30), they indicate that the

percentage of number holes per infested plants was highest n
case of Local variety and TWCsio hybrid, which had 446 and
429 holes, respectively. On the other hand, the lowest one was
TWCsy0 (262 holes). _

Statistical analysis of the data has shown that the effect of
plant height on the percentage of holes per infested plants was
positive and-highly significant, r = 0.73.
3.1.1.4. Correlation between plant height and percentage of

infested joints at harvest time:

The results are presented in Table (30) reveal that, less
mean percentage of infested internodes were mostly decreased in
TWCsz0, SCo and SCyp hybrids, which equal 6.0, 6.2 and 6.9%,
respectively. And those of infested joints were increased to
15.3% with TWCjy hybrid.

The correlation coefficients between plant height and the

percentage of infested internodes was positive and significant,
_ 0.57, indicating that increasing plant height increased
percentage of infested internodes. *

RESULTS & DISCUSSION
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3.1.1.5.  Correlation between plant height and number of
holes per 100 joints:
The results obtained are presented in Table (30) has
shown that the effect of plant height on the percentage of holes
number per 100 joints was positive and significant, r =0.65,

3.1.2. Late plantation:

3.1.2.1.  Correlation between plant height and the
percentage of plant infestation:

The results of plant infestation of maize caused by borers
are present in Table (31). The results indicate that, the percent of
infestation ranged between 72.8 (SC, hybrid) and 86.1% (L.V.).
The least susceptible genotypes were (SCy, TWC;y) and SCy,
hybrid, which are (72.8, 73.9) and 76.7%, respectively. The
percent of stalk infestation was raised to 85.6 and 86.1% in case
of TWC;5, and local variety, respectively.

The correlation coefficient between of plant height and
percentage of plant -infestation was positive and highly
significant, r = 0.72. |
3.1.2.2.  Correlation between plant height and infested joints

per 100 infested plants:

The results obtained are presented in Table (31). The
results indicate the tendency of infested joints increased from
231 (8Co) to 429 (TWCsy). Statistical analysis has shown that

the effect of plant height on number of infested joints per
infested plants was positive and significant, r = 0.6.

RESULTS & DISCUSSION
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3.1.2.3. Correlation between plant height and number of
holes per 100 infested plants at harvest time:

The results presented in the previous Table (31), reveal
that the minimum number of holes was detected in (SCy) hybrid;
361 holes and the maximum one was detected in TWCjs, hybrid,
819 holes. Stafistical analysis shown the effect of plant height on
the percentage of holes per infested plants was positive and highly
significant correlation value (r = 0.7).

3.1.24. Correlation between plant height and the
percentage of infested joints:

Infestation of maize plants with three borers as expressed
as percentage of infested joints, Table (31) reveal that in general,
the percentage of infested joint on (TWCsyp) hybrid, (26.1) was
higher than that on other genotypes and the least percentage of
infested joint was observed on SCy (12.7%). Statistical analysis
showed that the effect of plant height on percentage infested
joints was positive and highly significant (r = 0.67).
3.1.2.5. Correlation between plant height and number of

holes per 100 joints:

Number of holes per 100 joints were ranged from 19.6
for (SCy) to 50.9 holes on Local variety Table (31). Statistical
analysis showed that the effect of plant height on number of
holes per 100 joints was positive and highly significant (r =
0.73).

RESULTS & DISCUSSION
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3.2. Relationship between stalk diameter and some

phenomenons of infestations at harvest time
3.2.1. Early plantation:

3.2.1.1. Correlation between stalk diameter and percentage
of infested plants:

The results obtained are presented in Table (32). They
indicate that the hybrid (SCo) was the least susceptible genotype
(mean infestation 41.9%), followed by (TWCsp) and (SCio)s
(mean infestations 43.3 and 47.0%, respectively) (TWCsjo) was
the most susceptible genotype (65.2%) followed by L.V. variety
(56.7%). Statistical analysis showed that the effect of stalk
diameter on the percentage of plant infestation was positive and
non significant (r = 0.16).

32.1.2. Correlation between stalk diameter and percentage
of infested joints:

The results obtained are presented in Table (32). The
results revealed that the hybrids (TWCsz, SCy and SCyg) were
least susceptible genotypes (mean infested joints were 6.0, 6.2
and 6.9%, respectively). Statistical analysis of showed that the
effect of stalk diameter on the percentage of infested joints was
positive and non significant (r = 0.27).
3.2.1.3. Correlation between stalk diameter and number of

infested joints per 100 infested plants:

The results obtained are presented in Table (32). The
results indicated that the (TWCsy) was the least susceptible
genotype (mean infested joints 186 ), followed by hybrid SCo
(infested joints = 193), TWCs)o was the most susceptible (infested

RESULTS & DISCUSSION
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joints = 329) followed by local variety (infested joints =322).

Statistical analysis showed that the effect of stalk diameter on

the percentage of infested joints was positive and weak

significant (r = 0.34).

32.1.4. Correlation between stalk diameter and number of
holes per 100 infested plants:

The obtained results in Table (32) reveal that the number
of holes per 100 infested plants ranged from 262 to 446 holes.
The highly susceptible genotypes Were Local variety (446 holes)
and hybrid TWCs)o (429 holes) followed by the least susceptible
ones; TWCsy and SCo, (262 and 277 holes/100 infested plant),
respectively. Statistical analysis showed that the effect of stalk
diameter on the percentage of holes was positive and non-
significant (r = 0.46).

32.15. Correlation between stalk diameter and number of
holes per 100 joints:

Results presented in Table (32) indicate the performance
of maize genotypes ranged from 8.6 to 18.1 holes per 100 joints.
The susceptible hybrid was L.V, 18.1 holes. ‘.

Statistical analysis showed that the effect of stalk
diameter on the percentage of infested joints was positive and
non significant (r = 0.31).

3.2.2. Late plantation:
32.2.1. Correlation between stalk diameter and percentage
of infested plants:

The results obtained are presented in Table (33). They
indicate that the (SCo), (TWCsx) and (SC)o) are the least susceptible

RESULTS & DISCUSSION
-101-



L69LT

6°0s

=201 -

08L

(Al yé

L 4

91

ISy

PR vTT

gop

1’92

618

68097

uoneisajul jo suouswoudyd swos pue uonvyueld o3e[ ¥ JJPWEIP UI)s HIBIS UMY

£67

8SI

SSS

967

L9L

085°T

9°61

LT

19¢

1€

8L

LLTT

09€

rel

9LS

60¢

I'is

ISF'T

syurof
001/510Y *oN

(%) syurof
pajsajul jo
adejuadtag

symepd
pIjsojul
001/5104
Jo "oN

syueyd
pajsajuy
001/5urof
pajsajul
JoroN

(%) syuerd
pajsajul Jo
advjuadaag

(wd)
Plo s&ep g/
Je JajoweIp

w)g

"IUIT) JSIAIBY JB

2q dysuonepy : (¢¢) 2qey,

INEIR LYY




genotypes (mean infestation; 72.8, 73.9 and 76.7%, respectively).
TWCso hybrid and L.V. were most susceptible (Mean

infestation; 85.6 and 86.1%), respectively. The correlation
between stalk diameter and percentage of infested plants was
positive and significant (r = 0.54), revealing that increasing stalk

diameter increased percentage of infested plants.

3.2.2.2. Correlation between stalk diameter and percentage
of infested joints:

The results obtained are presented in Table (33). The
results indicate that the SC and SCyo were the least susceptible
genotypes (mean percentage of infested joints are 12.7 and
15.8%, respectively), the highly susceptible genotypes were
Local variety (25.7) and TWGCsio (26.1%). The correlation
between stalk diameter, and percentage of infested joints was
positive and significant (r = 0.57).

3223. Correlation between stalk diameter and number of
infested joints per 100 infested plants:

The results are presented in the previous Table (33). The
result indicate that the SCo was the least susceptible (mean
infested joints was 231/100 infested plants), TWCszjo was the
most susceptible one (429 infested joints per 100 infested
plants). The correlation coefficient between stalk diameter and
the percentage of infested joints was positive and significant (r =
0.59).

RESULTS & DISCUSSION
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3.2.2.4. Correlation between stalk diameter and number of
holes per 100 infested plants:

The results are presented in Table (33), indicate that the

number of holes per 100 infested plants ranged from 361 to 819

holes. The highly susceptible genotypes were TWCs;y (819
holes) and local variety (780 holes/100 infested plants). The least
susceptible was SCy (361 holes).

Statistical analysis showed that the effect of stalk
diameter on percentage of holes per 100 infested plants was
positive and highly significant (r = 0.61).
3.2.2.5. Correlation between stalk diameter and number of

holes per 100 joints:

Results presented in Table (33) indicate that number of
holes ranged from 19.6 (SCy) to 50.9 holes in case of Local variety.

Statistical analysis indicated that the effect of stalk
diameter on the percentage of holes per 100 joints was positive
and highly significant (r = 0.59).

3.3. Relationship between borers infested levels and weight of
ears at harvest time:

3.3.1. Effect of infested plants (%) on weight of ears:

3.3.1.1. Early plantation:

The obtained results are presented in Table (32), which
indicate that the varieti¢s (SCq and TWCj3y) and (SC,o) were the
least susceptible hybrids (mean infestation, 41.9, 43.3 and
47.0%) on the other hand TWCs)y followed by L.V. (65.2-
56.7%) were the most susceptible varieties. Statistical analysis of
the data has shown that the differences between genotypes is

RESULTS & DISCUSSION
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highly significant and no significant differences between (L.V.)
and (G2) and between (SCo, SC,o and TWCs20)-

The results in the same table reveal significant differences
between the different varieties. Detected ear weight which were
ranged between 215.6 g (L.V.) and 266.9 g (SCyo). Correlation
between percentage of infestation and weight of ear was

between; (r = -0.56).
3.3.1.2. Late plantation:

Borers attacks maize plants in late season causing serious
damage to both stems and ears. The obtained results are shown
in Table (34) which indicate that, there were any significants
difference between early and late plantation for ear weights but
the infestation was increased significantly in late planting date*
than early one. Infestation rate were divided to three categories:

1- (SCo, SCyo) and (TWCsg) were less susceptible hybrids
(mean infestation ranged between 72.8-76.7%).

2- (G2) variety is moderately susceptible, 81.1%.

3- (TWC;jo hybrid and local variety were the most
susceptible genotypes (mean infestation were 85.6 and
86.1%, respectively. Also, there were strong correlation
between mean percentages of infestation and ear weights,
(r = -0.66). Finaly , the obtained data indicate that there
was a negative relationship between the infestation with
borers and ear weight at harvest time this result is in
agreement with the findings of El-Saadany (1969),
Ismail ef al. (1974), Calvin et al. (1988), Bigler (1990),
Cagan and Grencik (1990), Sherif and Lutfallah
(1991) and Metwally (1995).

RESULTS & DISCUSSION —
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3.3.2. Correlation between number of infested joints per 100
infested plants and weight of ears:

The results presented in Table (32 & 33), indicate that the
effect of number of infested joints on the mean of ear weight was
negative and significant, (r = -0.7 and -0.5 in early and late
plantation, respectively).

3.3.3. Correlation between number of holes per 100 infested
plants and mean weight of ears:

Results of Tables (32 & 33), indicate that the same trend
was noticed in both early and late plantation. The least number
of holes was 277 and 361 holes for SCs and the highest one was
429 and 819 holes for TWCs;, in early and late plantations,
respectively. The correlation values between number of holes per
100 infested plants and weight of ear was a negative and
significant for both early and late plantation which equal -0.6
and -0.5, respectively. '
3.3.4-Correlation between infested joints and mean of weight
ears:

The results presented in Table (32 & 33), reveale that the
percentages of infested plants in early plantation ranged between
6.0 to 14% and 12.7 to 26.1% in early and late plantation,
respectively. The correlation coefficient between infested joints
and mean weight of ears was negative and highly significant, r =
-0.7 and -0.6 in early and late of planting, respectively.

RESULTS & DISCUSSION
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3.3.5. Correlation between number of holes per 100 joints
and mean weight of ears:

Results in the same Tables, indicated that the number of
holes per 100 joints ranged between 8.6 to 18.1 holes in early
plantation and between 19.6 to 50.9 holes in late one.

Statistical analysis revealed that the effect of number of
holes per 100 joints was a negative and highly significant (r = -0.
67**) in early plantation and it was also negative and significant
(r =-0.62%) in late one.

3.4. Field evaluation of maize genotypes at harvest time for
susceptibility to S. cretica, O. nubilalis and C. agamemnon
under natural infestation

3.4.1. Number of 8. cretica larvae per 100 infested plants at
harvest time: |

Results presented in Table (34) showed that number of S.
cretica larval population varied with different maize genotypes.
The maximum larval population averaged 34.8 larvae/100
infested plants for the Local variety, while larval population
decreased to 16.2 larvae/100 infested plants for TWCszo hybrid,

at harvest time with maize was planting in early plantation.
Statistical analysis of the data showed that there were highly
significant differences between genotypes of maize. In case of
late plantation no-significant differences between tested maize
genotypes was recorded.

RESULTS & DISCUSSION
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3.4.2. Number of O. nubilalis larvae per 100 infested plants at

a harvest time:

Results presented in Table (34) demonstrate that mean
number of O. nubilalis larvae per 100 infested plants in early
cultivar averaged 93.3 Larvae compared with 52.0 larvae per 100
infested plants (TWCsy) in early planting date, while in late
planting date were 267.6 and 97.5 larvae per 100 infested plants
of Local variety and TWCsp hybrid, respectively. Statistical
analysis of the data exhibited that there are highly significant
differences between maize genotypes in both early and late
plantations.

3.4.3. Number of C. agamemnon larvae per 100 infested plants:

Results in the same Table reveal that the mean population

density of larvae increased from 12 to 20.9% in hybrds (SCo)
and (TWCsy), respectively, with early cultivar plants. Statistical
analysis of the data exhibited that there are significant
differences between maize genotypes. While no-significant
difference was noticed in late plantation.

3.4.4. Number of three borers larvae per 100 plants:

results presented in Table (34) show the mean percentage
for number of S. cretica larvae per 100 plants in different maize
genotypes found at harvest, it ranged from 6.7% (hybrid
TWCsz) to 19.3% (local variety), in early planting date.
Analysis of the data showed that there were highly significant
differences between genotypes of tested maize. On the other
hand, no significant differences between maize genotypes were
observed in late plantation. The same result was observed in case
of C. agamemnon. In the same Table was noticed highly

RESULTS & DISCUSSION
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significant differences between mean number of O. nubilalis
larvae in different maize genotypes with both early and late
plantation, number of larvae per 100 plants ranged between 25.2
(SCo hybnid) to 57.4 (L.V.) in early plantation and ranged
between 79.4 (SCy) to 231.1 (L.V.) larvae per 100 plants in late
plantation.

3.4.5. Number of larvae per 100 joints:

The number of internodes are' different among the studied

maize genotypes, it was appropriate to compare between those
genotypes according to number of larvae per 100 joints. The
mean number of S. cretica larvae present at harvest date reveal
that, it ranged from 0.47 to 1.4% in early sowing (Table 34). In
the same Table it was show that, the mean number of O.
nubilalis and C. agamemnon ranged from 1.80 to 4.21% and
from 0.34 to 0.91% larvae, respectively in early sowing date.

Statistical analysis of the data show that there were
significant differences between genotypes with both insects. In
case of late planting significant differences between mean
number of O. nubilalis larvae and insignificant differences was
noticed between number of C. agamemnon larvae in different
genotypes.

3.5. Relationship between number of borers larvae and ear
weight at harvest time:

3.5.1. Early plantation;

The relationship between each number of S. cretica and
O. nubilalis larvae per 100 jointed and ear weight, showed a
negative and highly significant (r = -0.66 & -0.75) are shown in
Table (34). Meanwhile, a significant negative correlation

RESULTS & DISCUSSION

-110-



between number of C. agamemnon larvae and ear weight was
obtained for the studied maize genotypes, r =-0.45.

On the other hand, correlation coefficient between the
number of borers larvae per 100 infested plants and ear weight of
different maize genotypes at harvest were a negative and highly
significant (r = -0.7 and -0.78; for: Sesamia and Ostrinia
larvae, respectively). Meanwhile a negative and significant for
Chilo larvae (r = - 0.41)-was detected (Table, 35).

3.5.2. Late plantation:
The data obtained are presented in Table (34). They

indicate that the effect of Ostrinia and Chilo larvae per 100

infested plants on ear weight were negative and highly
significant, = - 0.85 &-0.71, respectively. On the other hand the
effect of Sesamia larvae on ear weight was non significant, r =
0.15.

4. Susceptibility of maize grains to infestation with some
storgae insects:

The susceptibility of maize grains of the various tested
genotypes to infestation with the Angoumois grain moth,
Sitotroga cerealella (Oliv.), the rice weevil Sitophilus oryzae
(L.) and the lesser grain borer Rhizopertha dominica (Fab.) were

studied in the laboratory at 27+1°C and 65+5% R.H.

The obtained results are given in Table (35). The results
indicate the following:

RESULTS & DISCUSSION
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Table (35):

Susceptibility of the maize grains of various genotypes to

infestation with Siotroga cerealellae (Oliv.), (Sitophilus oryzae
L.) and (Rhizopertha dominica Fl.).

Test Maize No. of No. Survival | Develop- | Suscept-
insect | genotype | deposited | of D.P. emerged | rate % n‘lental i i_biiit}f
egg (days) adults index | index
(T) _®) _[
G2 100 42 38.75 ’ 3875 | @_L 3.78
S SCs 100 43 215 | 42.75 099 |
'§ SCie 100 445 | 3500 | 35.00 0.79 !
S | TWCyy, 100 39.5 68.5 68.50 173 |
“ | twem | 100 390 | 8175 | 8775 | 225 |
LV. 100 400 | 71875 | 1875 1.97
G2 300 370 | 20950 | 69.83 1.89
SCs 300 365 | 1850 | 6167 1.69
35 SCo 300 3715 | 1485 | 4950 1.32
o | TWCse 300 350 | 21925 | 73.08 2.09
| TWCi 300 35 | 23625 | 71875 | 235
LV. 300 335 | 259.00 | 8633 2.58
( G2 180 365 | 11550 | 64.17 1.76
’ g SCy 180 365 | 11675 | 64.86 1.78
g SCy 180 385 | 9225 | 5125 1.33
| j TWCyo | 180 | 355 | 123.00 | 6833 | 192
f 180 380 | 9450 | 5250 1.38
| | _| 180 | 360 | 13650 | 7583 2.11
D,P.: Developmental periods
Index of susceptibility = Lo_Tg§x100

Where:

S = the percentage of insects reaching the adult stage.
T=The average duration of development.
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4.1, Sitotroga crealella:

The mean number of S. cerealella moths emerged from
100 egg was range from 35.0 to 87.75 moths for the various
maize genotypes, while it was 78.75 moths for the local maize
variety.

The lowest developmental index (D.I) value was
recorded for SCyo (0.79) while it was 1.97 for the local variety.

The susceptibility index was ranged from 3.47 to 4.98 for
the various varieties. The lowest value was recorded with SCo.

Also, the susceptibility index was slightly lower m case
ofG2, SCy and SC,o compared with the other tested varieties.
This result indicate that G2, SCy and SC,o were less susceptible
to infestation with S. cerealella than the other tested maize
genotypes including the local variety.

4.2. Sitotroga oryzae.

The mean number of S.oryzaea adults emerged from 300
eggs was range from 148.5 to 259 adults for the various tested
varieties. The lowest value was recorded for the SCyo, while it was
259 adults for the local variety.

The D.I was from 1.32 to 2.35 for the tested genotypes,
while it was 2.58 for the local variety.

The susceptibilit;/ index was slightly lower for SCyo, SCo
and G2 and was ranged from 4.52 to 4.98 while it was 5.76 for
the local variety. This result indicate clearly that TWCso,
TWCsy and the local variety were more susceptible to
infestation with S. oryzae than the other tested maize genotypes.

RESULTS & DISCUSSION
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4.3. Rhizopertha dominica

The mean number of R. dominica adults emerged from
180 eggs was ranged from 92.25 to 123 adults for the tested
maize genotypes, while' it reached to 136.5 adults for the Local
variety.

The D.I. was from 1.33 to 1.92 for the tested genotypes,
while it was 2.11 for the local variety.

Concerning the susceptibility index, the result indicates
that TWC;jo and the local variety had shown higher values
compared with the other genotypes, indicating that TWC;;, and
the local variety were more susceptible to infestation with R.
dominica than the other tested genotypes.

In general TWC;s,, TWC;y and the local variety were
more susceptible to infestation with S. cerealella, S. oryzae and
R. dominica than the other tested genotypes with the exception
of TWCsz which was least susceptible to infestation with R.
dominica. This could be due to the moisture content of the
kernels . The obtained results were agreement with the findings
of by Dobie (1974), Tigar( 1994) and Rahmen e al, (2000).
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