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' ABSTRACT

This work was conducted at a private Farrn at Ayatt, Giza
Governorate in 1997 and 1998. Plots naturally infested with seed and soil
pests, were solarized during 6 weeks of July and August before sowing
sweet corn, F; hybrids, Challenger and Dynasty.

Soil solarization raised the average maximum soil temperature at 0
and 5 cm depths to 52.5 and 46.3°C, respectively.These represent an
increase of 10.7 and 8.3°C over the non-solarized treatment respectively_as
average of both seasons. Solarization increased soil content of N, P, K, Zn,
Fe, Cu, Mg™ and SO™ and decreased that of K*, Na', CI' and EC.
Solarization significantly reduced Fusarium spp., total bacteria and fungi
infestations and phytoparasitic nematodes. Solarized plots gave the iowest
number and weight of annual weeds/m?, compared to the untreated plots.
Solarization gave 98.6% and 92.6% weed reduction in sweet corn for
annual broad-leaved weeds and annual grasses 4 weeks after solarization, as
averages of both seasons. Solarization improved sweet corn plant growth.
Solarized treatment recorded the maximum values for plant height, stem
diameter, number of leaves per plant and plant fresh weight. However,
Dynasty hybrid was susceptible to late wilt disease compared to Challenger.

Yield of sweet com ears, average ear weight, diameter, length and
number of kernels per ear row were increased by solarization over control
treatment.

Challenger hybrid recorded the highest yield and ear characters, and
the lowest total sugars, reducing sugar'and sucrose percentage on kemels as
compared with Dynasty hybrid.

Key Words: Sweet com, soil solarization, Challenger hybrid, Dynasty hybrid
INTRODUCTION

Sweet corn (Zea mays L.) is one of the important newly introduced
vegetable crops in Egypt. Many soil borne diseases have the potential to
causc serious economic losses In sweet corn. Soil solarization, a
nonpesticide technique, is used to contro! soil pests and reduce weed
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emergence (Katan, 1997; Elmore et al., 1997). Solarization is the term
coined for heating soil using clear polyethylene traps to trap solar energy
during the hot summer months. It increases the temperature at all depths
compared to non-solarized soils (Horowitz ef al., 1983;Abdallah, 1991).
Such increase in soil temperature decreases in the deeper soil depths
compared to-the top layer (Mohamed, 1990; Abdallah, 1991; Ahmed et al.,
1998; Abdallah, 2000). The maximum peak of soil temperature ranges
between 2 to 4 pm (Horowitz et al., 1983; Abdallah, 1991; Zahran, 2001).
Moreover, solarization increases soil nitrogen, potassium and calcium
contents (Stapleton and DeVay, 1994; Ahmed et al., 1998). It also increases
the available micronutrients, such as, Fe, Cu and Mn (Stapleton et al., 1985;
Ahmed et al., 1998). Reduction in EC value and concentrations of Na' and
CI in the soil are also reported {Abdel-Rahim et al., 1988; Satour et al., 1991).

Soil solarization is shown to be the best method for controlling
target pest organisms. It affects many fungal pathogens (Stapleton and
DeVay, 1995; Katan, 1997; Abdallah ez al., 1998; Stopleton, 1998; Zahran,
2001), especially Fusarium spp. (" hmed et al., 1996; Mahmoud, 1996;
Abdatlah, 1953; Zahran, 2001), some bacterial paihogens (Stapleton and
DeVay, 1995; Antoniou et al., 1997; Zahran, 2001) and phytoparasitic
nematodes (Satour ef -al, 1991; El-Haddad, 1994; Elmore ef al, 1997,
Bisheya et al., 1998).

Soil solarization up to 6 weeks is found to be successful for
-controlling various weeds (Abdallah, 1991 and 1998; Horowitz et al., 1983;
Elmor et al., 1997). However, annual weeds are usually more sensitive than
perennials (Elmore ef al., 1997; Abdallah, 1998 and 1999).

Solarization also increases growth, yield and yield quality of sweet
comn and other vegetable (Mohamed, 1992; Vizantinopculos and Katrins,
1993; Griienzwrg et al., 1993; Ahmed et al., 1996; Abdallah, 1998, 2000a
and 2000Db).

This work was designed to test the impact of soil solarization on
weeds, soil pests and sweet corn yield and quality.The potential application
of soil solarization for reducing or eliminating the use of chemicals in the
production of sweet corn will also be assessed.

MATERIALS AND METHODS

Two field experiments were conducted in 1997 and 1998 in an open
field naturally infested with weeds and pests, at a private farm, El-Ayatt,
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Giza Governorate, The soil of the farm field was clay in texture with a pH
of 7.8. In early July of both seasons, the field was cleaned, fertlllzed with

~ organic manure, plaughed, levelled, and divided into plots 21 m? each. All
plots were then pre-irrigated to field capacity. On July 15" in both seasons,
4 strips of 60 pm thick clear polyethylene plastic were randomly placed on
4 plots for solarization for each sweet com cultivar. Another 4 plots for
each cultivar were untreated and hand weeded during growing season as
controls. A split plot system with 4 éreplications was also conducted. The
cultivars were assigned in main plots :\and soil solarization were devoted for
as sub plots. Every 2 weeks the soil temperature was measured every during
day time at 0 and 5 cm depths, and the maximum day temperature was then
calculated. After 6 weeks of solarization, soil samples were collected from
all plots from 10 cm top, and the total counts of each of fungi (Fusarium
spp.), bacteria, and phytoparasitic nematodes were recorded. Samples were
also taken for soil chemical analysis of N, P, K, Fe, Cu, Zn and Mn.

September 18" and 9% in 1997 and 1998 seasons, sweet com (Zea
mays, 1.} seeds of the 2 super swcct yellow F; hybrids, Challenger and
Dymast (Shrunken;-type), were dlrectly sown, with minimum soil
disturbance, in the plots after plastic removal. The same procedure was also
conducted in non-solarized plots. Each plot comprised 10 rows, each was 3
m long and 70 cm apart. Seedlings were thinned to a distance of 25 cm.

Weed species and their fresh weight were recorded after 4 and 8
weeks from sowing using a quadrate of 50 cm x 50 cm randomly thrown 4
times in each plot. At harvest, samples of 15 sweet corn plants were
randomly taken from each plot to study the plant character. The yield and
its components were recorded at harvest from the inside of 5 undisturbed
rows. Data were statistically analyzed as a split plot design (Snedecor and
Cochran, 1980).

RESULTS AND DISCUSSION

- Solarization Effects on Soil :

"~ (a) Soil Temperature :

' The biweekly absolute maximum soil temperature at 0 and 5 cm
depths for the solarized and non-solarized treatment, over the 6 weeks
solarization period in both seasons are presented in Table (1). The data
showed that soil temperature under plastic or uncovered area peacked at 3
pm (1500 hr). Many solarization experiments showed similar results
(Horowitz et al., 1983; Abdaliah, 1991; Zahran, 2001).
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Table (1): Maximum soil temperature (C°) at 0 and 5 cm depth for
' solarized and control plots during 2 seasons.

Day Time

Soil depth (cm)

1997

1998

Control

Solarized

Control

Solarized

EE

0 | 5

0 | s

0 | 5

2 Weeks after Solarization

7 a.m.,
9 a.m.
11 a.m.
1 p.m.
3 pm
Spm
7 pm

26.30
28.50
34.00 -
37.00
40.50
36.00
34.00

24.75
26.50
30.00
32.00
37.50
33.00
30.00

29.00
33.50
39.50
45.50
50.%0
48.00
42.50

28.00
31.50
36.00

45.00
42.00
37.50

41.00 |

26.50
29.00
33.00
35.00
38.00
36.00
33.00

25.00
27.00
29.00
30.00
- 35.00
31.00
29.00

29.00
35.00
38.00
42.00
49.00
47.00
40.00

27.50
33.00
35.00
37.00
44.00
40.00
35.00

. 4 Weeks after Solarization

7 a.m.
9am,
11 a.m.
1 p.m.
3 p.m.
5 p.m.
7 p.m.

26.00
28.00
33.00
35.00
40.00
38.00
35.00

24.00
26.00
29.00
30.00
34.00
32.00
30.00

28.00
34.00
40.00
42.50
47.00
39.00
36.00

26.50
32.00
35.00
40.0
4300
35.00
32.00

138.00 |

26.50
28.50
34.50
37.00
40.00

23.75
26.6C
31.00
35.00
33.75
33.50

35.00 [30.50

.29.00

27.50
32.00
35.50
43.50
45.50
40.00
36.50

34.00
40.50
46.30
49.50
44.00
40.50

- 6 Weeks after Solarization

7 a.m.
9 a.n.
11 a.m.
1 p.m.
3 p.m.
5 p.m.
7 p.m.

24.00
27.00
31.00
35.00
39.00
36.00
33.00

22.00
24.00
28.00
30.00
33.00
31.00
29.00

26.00
30.00
34.00
40.00
42.00
39.00
35.00

28.50
32.00
37.00
45.00
47.00
43.00
39.00

25.50
28.50 1
35.00
38.50
43.00
40.50
38.00

23.00
26.00
31.50
33.50
38.50
35.50
34.00

28.75
33.50
41.00
49.50
55.00
47.00
42.00

27.00
31.50
36.50
44.00
47.50
43.00
38.00

The maximum difference in soil temperatures at 0 and 5 cm depth
between frapped and undraped plots was 9.5°C and 9.0°C in 1997 season
and 12°C and 11.7°C in 1998 season, respectively. Data demonstrated that
the heating effect of the plastic on soil decreased with soil depth. In fact, in
1997 and 1998, the maximum temperature at 5 cm depth was 5°C and
7.5°C, respectively, lower than that measured at soil surface of O cm depth.




2" Inter. Conf. Hori. Sci., 10-12 Sept. 2002, Kafr EL-Sheikh, Tanta Univ., Egypt. -71

The increase in soil temperature is found to be directly correlated with
solarization and inversely correlated with soil depth (Mohamed, 1990;
Abdallah, 1991; Ahmed ef al., 1998; Abdellah, 2000}).

(b) Seil Chemical Changes:

The most important chemical changes accompanying soil
solarization were included an increase in nitrogen, phosphorus and
potassium contents, as well as an increase in the avilable micronutrients,
such as Fe, Zn and Cu. (Table 2). These findings agree wuth those of
others (Stapleton et al.,1985; Stapleton and Devay, 1995; Ahmed et al.,
1998). Concerning soil salinity, data showed reductions in EC value and
concentration of Na© and CI" in solarized compared to non-solarized soil
(Table 2). These results are in accordance with those reported by Abdel-
Rahim et al. (1988) and Satour ef al. (1991).

Solarization Effects on Microorganisms and Nematodes:

Data presented in Table (3) showed that total fungi and bacteria
population were drastically reduced in solalrized treatments in both 1997
and 1998 seasons. The highest total fungi values (20.7 X 10* cfu/g. dw.
Soil) was encountered in the unsolarized (control) treatment in 1998 season.
In contrast, the lowest mean density was detected in solarized treatment
(0.5 X 10* cfivg.dw. soil) in 1997 season. Moreover, a 92.5% reduction as
average of propagules of Fusarium spp. by solarization was noticed in both
seasons compared to control treatment (Table 3).

On the other hand, soil solarization with transparent polycthylene
sheets decreased number of total bacteria by about 91.3% as average of
both seasons. Although, the methods used counted the mesophylic bacteria,
it did not count the thermophylic ones. Therefore, the efficiency of
solarization in controlling soil borne pathogens may be attributed to the fact
that the majority of these pathogens are mesopphylic bacieria which are
mostly affected by the high temperature recorded in solarized soil (Table
1). Similar results were also reported (Stapleton and DeVay, 1995;
Mahmoud, 1996; Antonio ef al., 1997, Abdallah et af, 1998; Zahran,
2001).

Data also revealed that soil solarization have reduced the counts of
nematodes (Table 4). Similar results were reported on the effects of
solarization on phytoparasitic nematodes by Satour et a/. (1991), El-Haddad
(1994), Elmore ef al. (1997) and Bisheya et al. (1998).
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Table (2): Effect of soil solarization on soil chemical analysis in 1997 and 1928 seasons.

{ Macro and Micro Elements Cation

‘E E Season (mg/ Kg seil) {megq /liter)
= E N | P | K | Zn|Mo| Fe ] Cu] K | Na* |Mg™|Ca™ |50, | Cr | HCOy {CO,| SP | EC
] 1997 166.20] 153 |26520) 1.20 | 210 | 753 | 343 | 024 | 783 | 810 | 980 | 1260] 810} 530 | - | 5130 | 240
Solaezed | o0g | 89.20 | 2.83 |327.600 150 | 487 | 1220) 3.60 | 028 | 762 | 340 | 490 | 689 [ 610 | 330 | - | ss00 | Leo
Average (7770 2.18 (296201 134 [ 351 | 95 { 340 [ 026 | 773 | 580 [ 740 | 980 [ 710 [ 430 § - [ 5320 [ 20
B 1997 {70.00 | 1.07 {26520 1.10 | 440 | 960 | 320 [ 036 | 930 | 450 ( 860 { 1.70 | B0 | 394 { - | 5200 | 220
e | 199815600 2,63 151200 160 } 320 [ 520 1 310 | 0.48 | 1110 | 650 | 740 [1450( 810 | 330 § - | 5070 2.40
e Average [63.00| 1.90 28860 | 123 | 3.80 | 500 | 313 | 042 | 1049 | 571 | 800 [ 812 [ 810 | 360 | - | s140 | 230
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Table (3): Population densities of Fusarium spp., totai fungi and total bacteria
determined at the end of solarization period for 1997 and 1998

experiments.
Fusarium sp. Total Fungi Total Bacteria
Treatment| Season | x 10° CFU/gdw | x 10° CFU/gdw | x 10° CFU/g dw
soil - seil soil
1997 0.90 0.50 1.70
Solarized |1998 0.70 5.30 0.16
Average 0.80 2.90 0.93
1997 6.11 4,20 20.40
Check 1998 15.00 20.70 1.03
Average 10.60 12.45 10.70

Table (4): Population density of total nematodes spp. determined at the end
of solarization period for 1997 and 1998 experiments.

Solarizatien Effects on Weed Control:

T Genus of Tctas count of nematodes at 5O ml
reatment Nematodes 1997 1998 Average
Solarized |Free living 100.00 42.50 142.50
Tylenchorlynchus 0.27 0.14
Check Free living 1366.50 683.30
Pratylenchus 70.00 290.60 180.30
Tylenchorhynchus 370.00 85.10 227.00
Tylenchus - 31.00 15.50
Heterodora - 43.30 21.70
Ditylenchus - 157.50 78.80
Merilinus - 235.90 119.95

Data showed that soil solarization for a period of 6 weeks was
strongly effective in controlling annual broad-leaved weeds emerging from
the soil surface (Table 5). After 4 and 8 weeks from seed sowing,
solarization resulted in 97% reduction in 1997 season and a 99-100%
reduction in 1998 season. These findings are in accordance with those of
others who attributed the specific sensitivity of this group of weeds to the

high temperature gained by solari
1991 and 2000).

zation (Horowitz et al., 198; Abdallah,
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Table (5): Effect of seed-bed solarization on number and fresh weight of weeds (g/m?) after 4, 8 weeks from sowing.

-

4 wk from Sowing

8 wk fromn Sowing

Character
Number of weeds/m? Fresh weight of weeds Number of weeds/m? Fresh weight of weeds
Annual Annual Annual Arnual
Season Treatment broad Annual | perannigr( broad | Annual {perennoo broad | Anpual | Perennial | broad | Annual Perennial
leaved | grasses weeds leaved | grasses | eeds leaved | grasses | weeds leaved | grasses weeds
weeds weeds weeds weeds
Solarized 1.00 4,00 360.00 4.00 11.00 82.00 2.00 9.00 122.00 2.50 28.00 94,00
1997 Check 36.00 34.00 11.00 380.50 | 156.00 15.00 60.00 40.00 26.00 | 454.00 | 230.00 34.00
LS. at 005 level | 3127 13.36 42 60 127.04 28.50 52.50 24.55 1531 3116 84.90 193.60 19.56
1698 Solarized 3.00 2.00 63.00 17.00 5.00 110.00 0.00 0.00 84.00 5.00 0.00 93.00
Check 249 .00 47.50 42.00 | 1827.00 | 133.00 80.00 104.30 12.00 40.00 134,50 |} 71.00 68.50
LS Dat0.051evel | 20833 30.22 NS [ 47920 57.75 NS 74,60 334 NS 91.50 44 90 NS
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Data also revealed that the total number of annual grasses that
emerged, in 1997 growing season, at 4 and 8 weeks after sweet corn sowing
in solarized plots were 12% and 23%, respectively, of the control count
(Table 5). The growth (fresh weight) of the emerged grass weed in
solarized plots at 4 and 8 weeks was 40% and 46% lower than that of
control plots, respectively. The growth reduction of grass weeds in
solarized plots may be due to its deeper emergence (Abdallah, 1991 and
2000).

Concerning perennial weeds, data in Table (5) showed that number
and fresh weight of perennial weeds was not significantly affected by soil
solarization in 1998 growing season. However, in 1997 growing season,
solarization increased emergence of perennial weeds after 4 and 8 weeks
from sowing 409% and 369%, respectively, compared to that of control.
These perennial weeds emerging from deep may partly has escaped the
solarization effect probably due io the limited soil depth where solarization
temperatuic reaches lethal levels (Horowitz ef al.. 1983; Abdallah. 2000).

Solarization Effects on Sweet Corn :
(a) Vegetative Growth :

This study showed that solarization improved sweet corn plant
growth (Table 6). Soil solarization for 6 weeks gave the higher rate of
growth parameters of sweet corn, i.e., at haivest days after planting
compared to the non-solarized (control) plant height, stem diameter,
number of leaves per plant and fresh weight treatment.

Increased plant growth after solarization was noticed (Griienzweig
et al, 1993; Vizantinopculos and katrins, 1993; Ahmed et al., 1996;
Abdallah, 1998, 2000a and 2000b). The phenomena may be due indirecty
to the control of weeds and sotl pests and to changes in soil properties by
soil solarization and its effects on increased plant growth and development
(Elmore, 1997; Katan, 1997; Stapleten, 1998), or directly as solarization
effects on endogenous hormone biosynthesis and action (Gritnzweig ef al .
1993 and Abdaliah, 2000) may also play a role in this respector due to
combination of different factors.

Dynasty hybrid had thicker stem diameter, higher number of leaves
per plant and heavier plant fresh weight than Challenger in one growing
season (Table 6). Genitial differences between cultivars under the study
conditions may be responsible. '
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Table (6) : Effect of soil solarization, hybrids and their interactions on plant growth parameters.

Character | Stem diameter (o) Plant height Leaf number Plant fresh weight % of plan affected
Hybrids (cm) {gm) by late wilt
Treatment 1997 1998 1997 1998 1597 1998 1997 1998 1997 1998
Solarized 1.48 1.48 151.42 153.50 8.76 9.82 162.90 157.90 0.99 0.45
Challenger Check .29 1.33 148.15 143.98 8.67 -9.15 158.53 119.10 12.15 6.22
Mean 1.39 1.41 149.79 148.74 8.72 9.49 160.72 138.50 6.57 3.34
Solarized 1.50 1.66 151.50 149.60 9.11 10.83 248.90 157.70 8.31 8.56
Dynasty Check 1.40 1.54 136.33 149.50 8.23 10,10 190.26 132.30 21.52 3596
Muiin 1.43 1.60 145.42 149.55 8,70 10.47 219.60 145.00 14.99 22.26
Mean Solunzed 1.49 1.57 152.96 151.55 8.94 10.33 205.90 157.80 4.65 4.51
treatment Check 135 144 | 14224 | 14674 | 845 9.63 | 17440 | 12570 | 1684 | 21.09
L.5.D at 0.05 Hybrids N.S 0.08 N.§ N.S N.S 0.29 319.70 N.§ 6.034 7.14
level Treatments | N.S 0.08 7.7 NS N.S 0.29 NS 1730 | 6.034 7.14
Interaction N.S N.S N.S N.S N.S N.§ N.S N.S NS 101
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Data also demonstrated that the interaction between hybrids and
solarization treatments did not significantly affect growth characters of
sweet corn in both growing seasons (Table 6).

Concerning the percentage of sweet corn plants affected by late wilt
disease, data in Table (6) indicated that, in 1997 and 1998 growing seasons,
soil solarization decreased the percentage of affected plants by 72.4% and
78.6%, respectively, compared to control. However, Challenger hybrid
showed less susceptibility (more tolerant) to such disease than Dynasty.
Moreover, the highest late wilt percentage was shown in Dynasty hybrid in
control treatment (unsolarized). These results may be due to the negative
impact of solarization on soil borne disease, especially Fusarium wilt as
presented in Table (2).

(b) Yield :

The data of 1997 and 1998 seasons showed that soil solarization
increased total husked and unhusked ears yield per plot as compared with
~ontrol treatment (Table 7). The husked ears yield per unit area increased
by 21.1% and 41.7% in 1997 and 1998 seasons, respectively, by
solarization than hand weeding control. The unhusked ears yield increased
by 24.8% and 45.2% in both seasons, respectively.

Yield increase following solarization is repeatedly recorded in corn
(Mohamed, 1992; Vizantinopuculas and Katranis, 1993; Ahmed et al.,
1996: Abdallah, 1999).

Concerning hybrids, data in Table (7) indicated that, in the 1998
season, unhusked and husked yield of Challenger hybrid was higher by
42.9% and 46.3%, respectively, than that of the Dynasty hybrid.

The interaction between hybrids and solarization showed no
statistically significant difference either for husked or unhusked yield per
plot (Table 7). The increases in Challenger hybrid yield vs. Danasty may be
attributed to its partial tolurant end to late wilt disease and other soil-borne
diseases.

(c) Ear characteristics : ".

Data indicated that ear diameter and length, number of kemels row
and unhusked ear weight were significantly higher in planis grown in
solarized soil than those grown in control (Table 8). The husked ear weight
was significantly higher in both seasons, but on the other hand solarization
has no effect on the fresh and dry weight of 10600 kernels. Similar results
were also reported (Mohamed, 1992; Ahmed et al., 1996).
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Table (7):  Effect of soil solarization hybrids and their interactions on total
yield/plot.
Unhusked Total Husked Ears Yield/Plot
Hybrids Treatment | _Yield/plot (kg/2/m®) (kg/2/m?)
1997 1998 1997 1998
Solarized 21.80 30.50 18.17 26.67
Challenger | ook 19.50 | 20.57 16.43 18.05
Mean 20.65 25.50 17.30 22.36
Dynasty Solarized 21.15 20.87 18.18 17.47
Check 14.95 14.84 13.58 13.10
Mean i8.05 17.85 15.88 15.28
Mean Solarized 21.49 25.70 18.17 22.07
treatment Check 17.22 17.70 15.01 15.57
L.S.D. Hybrids NS 3.69 NS 2.36
at 0.05 level |Treatments 3.2 3.69 2.04 2.36
Interaction NS __ NS - NS NS

Challenger had significantly higher values than Dynasty hybrid in
ear diameter and Iength, number of kernels/row, unhusked ear weight and
fresh weight of 1000 kernels in one growing season (Table 8). Data showed
a significant increase in husked ear weight and dry weight of 1000 kernels
in both growing seasons.

The interactions between hybrids and solarizations revealed no
statistically significant difference in all ear characters (Table 8). These
findings suggest that both factors may have independed effects.

{d) Kernels Chemical Contents :

_ No significant difference in total sugars, sucrose %, starch and dry
. matter content in kernels was noticed between' those produced from
solarized compared to unsolarized treatments (Table 9). In 1998 growing
_season, kernels obtained from the solarized treatment had a lower percent
of reducing sugars compared to those of control treatment. Similar results

were reported by Abdallah er al. (1998b) ‘who found that carbohydrate
decreased with solarization.

Concerning hybrid, Dynasty kernels _had Signiﬁcantly higher total
sugars, reducing sugars and sucrose % than those of Challenger. There was
no significant difference between hybrids on kernel starch and dry matter
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Table (8): Effect of soil solarization, hybrids and their interactions on ear parameters.

Character Ear Diameter Ear Length Number of Unh.uskcd Ear Hus:kcd Ear Weizll-lejllOOO Weig?g] 000

Hybrids (cm) (cm) kemnels/Row | Weight (grn) Weight (gm) grains (gm) grains (gm)
Treatment | 1997 | 1998 | 1997 | 1998 | 1997 | 1998 | 1997 | 1998 [ 1997 | 1998 [ 1997 | 1998 | 1997 | 1998

Solarized | 3.88 | 4.35 | 18.27 | 17.85 | 29.31 | 32.58 1222.50 | 181.66{173.69 | 165.22|299.23 | 301.73 | 73.00 | 70.45

Challenger Check 3.86 | 3.94 | 18.02 | 17.73 | 2919 | 29.77 [215.90] 173.66 | 165.00} 151.90 | 283.70{270.18 | 67.00 | 66.08
Mean 387 ) 414 1815 17.79 | 26.35 | 31,18 [219.20/177.66 169.35] 158.57 | 201.47 | 285.90] 70.00 | 68.27

Solarized | 3.88 | 4.13 | 18.02 | 17.53 | 27.74 | 31.62 |177.35|170.78 | 146.41 | 145.76269.33 | 263.13 | 62.90 | 62.65

Dynasty Check 365 | 3.79 L 17.06 | 17.19 | 25.25 | 26.57 [155.95] 157.5 [ 132.69|132.01 | 227.95]266.501 60.43 | 57.8
Mean 3.77 1 3.96 11754 | 17.36 | 26.49 { 29.09 | 166.65|164.14 | 139.55| 138.89 | 248.60 | 264.82{ 61.67 | 60.23

Mean Solarized | 3.88 | 4.24 | 18.15 | 17.69 | 28.53 | 32.10 | 199.93 | 176,22 | 160.05 | 155.49{284.30|282.40| 67.95 | 66.55
treatment Check 376 | 3.87 | 17.54 | 1746 | 27.22 | 28.17 [185.93]165.58 | 148.85|141.96|255.80 | 268.34{ 63.62 | 61.94
L.S.Dat(.05| Hybrids N.S | 0.1 | 045 | NS 15381 1.85| 1025 NS 8.65| 1079} 3440 N.5 | 798 | 6.82
level Treatments | N.S | 0.11 | 045 } NS | NS 1.85 | 10.25| N.§ 865 1079 NS | NS | NS | NS
Interaction | N.S- | N8 | NS | NS | N§ | NS | NS | N§ NS | NS | NS | NS | NS | N8




Table (9): Effect of soil solarization hybrids and their interactions on kernels chemical content of kernels.

Total sugars % | Reducing sugars|  Sucrose % Starch % Dry matter %
Hybrids Character gm/100 g % gm/100 gm gm/100 gm gm/100 gm gm/100 gm
fresh weight fresh weight fresh weight fresh weight fresh weight
Treatment | 1997 [ 1998 | 1997 | 1998 | 1997 | 1998 | 1997 | 1998 | 1997 | 1998
Challenger Solarized | 9.16 | 9.79 | 0.31 0.33 885 | 947 | 11.85 ) 11.5 | 21.12 | 21.04
Check 944 | 1004 | 052 | 0.62 892 | 942 | 1264 | 11.9 | 1979 | 20.96
Mean 9.3 9.92 0.42 0.48 8.89 9.45 12.25 11.7 20.46 21
Dynasty Solarized | 11.7 | 1321 | 0.79 | 0.54 | 1092 | 12.7 | 11.44 | 985 | 2096 | 202
Check 1149 | 11.72 | 0.56 0.64 10.9 95 12.37 | 995 | 19.65 | 1991
Mean 11.59 | 12.47 0.68 0.59 10.91 11,1 11.77 9.77 20.31 { 20.06
Mean treatiment | Solarized | 10.43 1.5 0.55 0.44 9.89 1200 | 11.65 | 10.15 | 21.04 | 20.62
Chéck 10.47 | 10.88 0.54 0.63 9.91 9.46 12.37 | 10.93 | 19.72 | 20.44
L.S.D.at0.05 | Hybrids | 1.18 | 1.66 | 019 | NS | 108 | 162 | NS | N§ | NS | NS
level Treatments| N.S N.S N.S 0.16 N.S N.S N.S N.S N.S N.S
Interaction | N.S N.S 0.27 N.S N.S N.S N.S N.S N.S N.§
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%. Moreover, the interaction between hybrids and solarization was not
significant indicating that the studied factors are independent in their effect.

Generally, the increase in sweet comn yield and improve of physical
ear quality with soil solarization may be due to the negative impact of
solarization on weeds (Elmore, 1997; Abdallah, 1998) as presented in Table
(5) and/or on soil borne disease (Stapleton and DeVay, 1995; Katan, 1997)
especially Fusarium wilt as presented in Table (3). It may also be explained
by the positive impact of soil solarization on mineral nutrient availability
for the growing plants (Table 2) particularly during early stages of plant
growth and development. Moreover, soil solarization may replace
pesticides for non-chemical sweet corn production because this new method
has advantages over pesticides in that, it is a non-chemical method. In
addition, there is no harmful residual effect especially for export crops such
as sweet corn, and the soil pests and weed-killing effect of solarization may
extend to the deeper soil layers.
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