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Abstract

Two field experiments were carried out at the Agricultural Experimental Farm, Faculty of Agriculture, Suez
Canal University Ismailia Governorate, during the early summer season of 2013 and 2014, to investigate the
effect of some planting methods on vegetative growth, yield and ear quality of two sweet corn cultivars. A
randomized complete block design in a split plot arrangement with four replications was used. The sweet corn
hybrid cultivars (‘Challenger’ and ‘Dynasty’) represented main plots, while planting method treatments (direct
seeds under low tunnels, transplants in open field and direct seeds in open field) represented subplots. Growing
sweet corn from direct seeds under low tunnels developed plants with greatest values of plant height, plant fresh
weight and plant dry weight. The direct seeded planting method had more favorable influence on unhusked ear
weight as well as husked weight, length and diameter than seedling rising. The application of low tunnels cover
to direct seeded sweet corn plants had clearly positive effect on yield of both husked and nonhusked ears as
compared with noncovered direct seeded plants. The planting treatments did not have any significant effect on
ear chemical parameters, i.e the percentage of dry matter, TSS%, reducing sugars, nonreducing sugars, total
sugars and starch. Conversely, the transplant treatment produced significantly the lowest weights of unhusked
and husked ear with lowest diameter and length and had significantly adverse effect on ears yield as compared
to the other treatments. Dynsty “hybrid showed significantly higher values of plant fresh and dry weight and
higher percentages of total and non-reducing sugars in sweet corn kernels than ‘Chalenger’, while kernels of
‘Dynsty’ contained higher percentage of starch than those of ‘Chalenger’. Meanwhile, no significant differences
were detected between the two sweet corn hybrids in the other characters, i.e., morphological characters of the
plants (plant height, number of leaves and stem diameter), all ears morphological characters (husked and
unhusked ear weight, length and diameter of ears), yield of both husked ears, and chemical characters of kernels

(percentage of dry matter, TSS, reducing sugars, hon-reducing sugars).
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Introduction

Sweet corn (Zea mays ssp. saccharata) is one of
the most popular vegetable in the USA and its
popularity is increasing in Asia and Europe. In the
USA, the farm value of sweet corn for processing
ranks second only to tomato. Among vegetables of
fresh consumption, sweet corn ranks sixth in the
value in the USA. In 2010, the world's top five leading
producers were the US (4.120 million MT), Mexico
(0.630 million MT), Nigeria (0.579 million MT) France
(0.522 million MT) and Hungary (0.519 million MT)
(USDA, 2010). For comparison, in the United States
and in Western Europe the level of annual
consumption is in the range of 10-15 kg per person
(Szymanek, et al., 2006).

Sweet corn is distinguished from the other corns
by its high sugar content in the milky stage and by its
wrinkled translucent kernels when dry. Although
consumers enjoy sweet corn for its tender kernels,
high sugar concentration and flavor, it can be an
excellent source of both Vitamins C and E and some
minerals (Makhlouf et al., 1995; Warman and
Havard, 1998). Although sweet corn production and
consumption has increased sharply in many
countries, especially in Europe, it is not known in

Egypt. Sweet corn is newly introduced but the
information on its production under Egyptian
conditions is scarce. Moreover, Egypt has a great
chance to export its early sweet corn production to
the European countries; therefore, great efforts
should be done to have early market chance and good
quality.

The soil and climate requirements of sweet corn
are similar to those of fodder corn. Optimum
temperature from emergence till blooming is 21—
27°C. In the course of blooming, temperatures over
30°C, especially when combined with low humidity,
are harmful for the plants. Such conditions cause a
lowering of pollen vitality, which leads to a situation
where not all the flowers in a cob are pollinated and
then the cob is not completely filled with kernels
(Rubatzky and Yamaguchi, 1997).  Generally,
harvest as well as planting schedules is frequently
planned using the accumulated heat unit procedure,
where the base and upper temperature thresholds for
sweet corn are 10°C and 30°C, respectively.
However, the best temperature for harvesting sweet
corn is 10-16°C. Then the monosaccharides in the
kernels transform into starch very slowly (Hewett,
2006). With delayed sowing one should expect a
drop in the yield and the quality of the crop. In the
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case of sweet corn cultivation for direct consumption
an important factor is the obtaining of possibly early
crop of cobs, which usually guarantees a higher
selling price. Sweet corn that matures before the
general corn crop typically sells in USA for 50 cents
to $1 more per dozen at farmers markets and on-farm
and roadside stands. An advantage for early sweet
corn is that there is less market competition, making
it easier to entice new buyers to purchase the product
and possibly become long-term customers (Barnhill,
2006).

As early as in the beginning of the 20™ century
some researchers (Harris, 1965; Dinkel, 1966)
highlighted the importance of the sowing date.
Ripening can occur earlier when sowing earlier and
using high quality seeds as compared to normal or
late sowing

To improve the thermal conditions during seed

germination and the initial phase of plant growth for
the purpose of early fresh market shipments several
techniques were employed such as plantation
covering with light polypropylene unwoven cloth,
polyethylene foil, or with bedding or mulch that
decomposes under the effect of sunlight or microbial
activity. This results in soil temperature increase by
2-6°C as compared to noncovered soil, thanks to
which the time of corncob harvest may be
accelerated by 7— 10 days (Aguyoh et al., 1999)
Plastic mulches are used at planting as a simple, cost
effective and effective soil warming and season
extending technique that ultimately improves stand
establishment and hastens maturity. Plants growing
under the plastic mulch are more uniform since they
are protected against cold temperature and damage
caused by insects, birds and rodents. Different plastic
mulch techniques have been used to enhance
emergence, growth and maturity of many vegetable
crops including tomato and cucumber (Wolfe et al.,
1989) and beet (Beta vulgaris L.) (Gimenez et al.,
2002). Barnhill (2006) found that corn covered with
0.5-ounce floating row cover matured 5 days earlier
than uncovered corn. Direct seeded sweet corn under
vlies cover showed earlier ripening and gave better
yields in the experiments of (Kassel, 1990). The plots
under vlies cover reached harvest maturity 12 days
earlier as compared to the plots with no cover. In
case of direct seeding, as propagation method,
another earliness increasing solution is the temporary
covering with plastic or vlies, used in different
combinations.
This method reaches about 7-10 days earliness
.Direct seeded plants with floating cover had
favorable influence on ear weight, and ear length as
compared with direct seeded plants without cover
(Oroszi and Slezak, 2010 and 2011), number of seeds
and length of seeds (Oroszi, 2013) as compared with
uncovered direct seeds.

Transplanting from the greenhouse to the field
when the soil temperature is adequate for proper
growth remains a questionable practice for sweet

corn production because it imposes physiological
stress on the plant and often stunts development. It is
also time consuming and increases production costs
(Miller, 1972; Wyatt and Mullins, 1989; Waters et
al., 1990). When making the decision to cultivate
sweet corn from seedlings one should keep in mind
that corn is not one of those plant species that easily
regenerate damaged root systems. Therefore, the
seedlings should be grown in pots with soil mixture
with peat, and planted with sufficient care. This
method of cultivation — due to the high costs
involved — is recommended for small plantations and
in years with cold and delayed spring [Wyatt and
Mullins, 1989]. Marketable vyield from the
transplants was inconsistent by location and year.
Compared to direct-seeding, transplanting increased
earliness but not total yields (Hochmut et al., 1990)
Four-week old transplants did not withstand field
stress and performed poorly regardless of type of
container. Ear quality as indicated by row number,
ear diameter, ear length, and tip fill was lowest with
transplants (Aguyoh et al., 1999). Three-week-old
sweet corn transplants matured 12 days earlier than
seeded corn. Results showed no advantage in
planting out transplants early. Transplanted corn is
consistently shorter than seeded corn, although the
ear size does not seem to be affected. Transplants do
suffer more from cold weather and drought stress
than seeded plants (Barnhill, 2006). In another study
it was found that the transplant growing period
reduced the growing period by 16 days, compared to
the technology used in the existing practice of
production. Earliness had a negative influence on ear
size (Oroszi and Slezak, 2008).

The choice of a variety with a shorter vegetation

period reduces the risk involved in cob ripening and
permits the obtaining of cobs of higher quality. Also
early cob harvest time gives the possibility of taking
advantage of better weather conditions and of getting
a better price for the produce (Szymanek, et al.,
2006).
The objective of this work was to examine the
influence of plastic low tunnels and transplanting on
plant growth, yield and quality-related traits of two
sweet corn hybrids under early summer planting time
of the Egyptian conditions

Materials and Methods

The field experiment was carried out at the
Agricultural  Experimental Farm, Faculty of
Agriculture, Suez Canal University Ismailia
Governorate, during the early summer season of
2013 and 2014, to investigate the effect of some
planting methods on vegetative growth, yield and ear
quality of two sweet corn hybrids.

Physical and chemical properties of the experimental
soil were analyzed according to FAO (1980) and the
results are tabulated in Table 1.
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Table 1. Physical and chemical analyses of the experimental soil.

Sand Clay Silt EC

Cations meg/I

Anions meq/I

% % % Texture pH ds/im ca”

Mg™ K' Na*  Co;~

HCO; CI SO,

95.7 1.3 3.0 Sandy 811 203 7.60

130 049 25 114 1.60

257 6.92

Experimental treatments and design:

The two Sweet yellow F; hybrids, Challenger
(Simnes, USA) and Dynasty (Syngenta, Holland)
were used. In each hybrid 3 planting treatments,
namely, direct seeds under low tunnels, transplants in
open field (no tunnels) and direct seeds in open field
(control) were used. The area of the experimental
plot was 17.5 m? and consisted of 5 rows, each row
was 5 m length and 0.7 m width. The plant distance
was 25 cm apart on one side of the row. Seeds were
sown in the three planting methods on 2" and 4"
February in 2013 and 2014, respectively. For the
purpose of seedling raising, the seeds were sown in
speedling trays having 12x8 holes 4 weeks before the
transplanting date of two years of the experiment, i.e.
on 2" and 4™ March in 2013 and 2014. For seedling
growing medium and for cover material a
commercial seedling medium consisting of peat moss
and ver3micu|ite (1v:1v) + micro nutrients, Maxim at

75 g/m ) was used. After the seeds had been sown,
the trays were placed in a plastic greenhouse. In the
course of seedling rising, with the daily irrigation no
fertilization or plant protection interventions were
carried out.

The plastic cover of the low tunnel was removed on
March 26" in 2013 and on March 25" in 2014. The
experiment was laid out in split plot design. Sweet
corn hybrids were assigned in the main plots, while
planting method treatments were distributed in the
subplots.

The NPK was applied at a level of 100 kg/fed N,
22.5 kg/fed P,O5 and 72 kg/fed K,O in the form of
ammonium nitrate (33.5%), superphosphate (15%)
and potassium sulfate (48%), respectively. Furrow
irrigation system was used. Half of the N rate and
the total of the P and K rates were applied as starter
fertilization (about one week before planting), while
the rest of the N dose was applied on two occasions,
at the 6-7 leaf stage and at tasseling, in the form of
top dressing. The other recommended cultural
practices of the production were followed. Harvest
was done at premature stage (milky stage) on June
2" in both seasons, and then the following data were
recorded.

Data recoded
A. Vegetative growth measurements:

Fifteen plants were randomly chosen at harvest
from each plot, to record the vegetative growth
parameters as follows:

1. Number of leave/plant.
2. Plant height: From stalk base to tassel top.
3. Stem diameter at the fourth node.

4. Plant fresh weight.
5. Plant dry weight: Plants were dried at 70 C° until a
constant weight.

B. Morphological characters of ears:

Fifteen ears from each plot were randomly taken
to record the following data:

1. Ear length: From ear base to top.

2. Ear diameter: central ear diameter.

3. Number of row/ear.

4. Number of kernels/row.

5. Husked and unhusked ear weight.

C. Total yield:
It was recorded for the plants in each plot to
estimate ear yield per plot then per feddan

D. Chemical measurements of kernels

Total sugars, reducing sugars, sucrose and starch
were determined coloimetrically at 520 mu wave
length using the phenol sulfuric method described by
Dubois et al. (1956). Dry matter percentage was also
determined according to the methods described in
A.0.A.C. (1995).

Results and Discussion

A. Vegetative growth characters:

Most of vegetative growth characters were
significantly affected by the tested hybrids and
production methods (Table 1 and 2). ‘Dynsty’
cultivar showed significantly higher values of plant
fresh and dry weight than ‘Chalenger’. Meanwhile,
no significant differences were detected in the plant
height, number of leaves and stem diameter between
the two sweet corn cultivars in the two tested
seasons.

The comparison among the three planting
methods, i.e. direct seeds in open field, transplanting
in open field and direct seeds under low tunnels on
vegetative growth revealed that, independently from
cultivars, growing sweet corn from direct seeds
under low tunnels developed plants with greatest
values of plant height, plant fresh weight and plant
dry weight. Such differences were significant as
compared with producing sweet corn via transplants.
It was reported that sweet corn has very slow root
re-development, but can be transplanted
successfully if root disturbance is kept to a
minimum (Schrader, 2000). Relative to stem
diameter, an important characteristic of plant
resistance to wind damage, according to my
observations, the direct seeded uncovered treatments
had the most favorable stems.
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Table 2. Effect of cultivars and planting methods on plant vegetative growth characters of sweet corn.

Treatments 2013 2014
. . Stem Plant fresh  Plant dr Plant No of Stem Plant Plant dr
Hybrids z]lgmgzg* (P(!?nr;t height gllgn?[f leaves diameter weight Weight g height leaves diameter \f/\r/Z?gh i Weight y
(cm) (gm) (gm) (em)  plant  (cm) L)
Challenger 143.32 9.63 3.2 335.64 49.57 155.15 9.94 2.31 364.63 54.21
Dynasty 150.94 10.17 2.02 447.72 64.93 163.48 10.33 2.15 483.46 70.65
LSD NS NS NS 50.41 10.09 NS NS NS 63.21 9.37
Direct seeds 149.08 9.84 2.13 431.67 62.89 159.03 10.3 2.22 455.09 66.2
Tunnel direct  162.16 10.51 2.46 436.70 65.67 171.23 11.13 2.49 465.49 69.95
Transplant 130.16 9.35 1.90 306.67 43.20 147.61 8.99 1.99 351.56 51.15
LSD 16.34 NS 0.42 64.21 11.45 11.03 NS 0.46 72.89 8.32
Direct seeds 146.8 9.67 2.66 390.67 57.71 153.93 9.87 2.57 411.54 60.10
Challenger Tunnel direct  155.92 10.22 2.25 393.25 59.77 168.40 11.03 2.36 427.62 64.37
Transplant 127.25 9.00 1.99 223.00 31.22 143.13 8.93 2.00 254.73 38.17
Direct seeds 151.36 10.00 2.25 472.67 68.07 164.13 10.73 2.41 498.64 72.3
Dynasty Tunnel direct  168.4 10.80 2.00 480.15 71.56 174.05 11.23 2.07 503.35 75.53
Transplant 133.07 9.70 1.8 390.33 55.17 152.25 9.04 1.98 448.38 64.12
LSD (5%) 29.25 NS 0.58 84.62 16.82 20.79 NS 0.56 93.81 14.63

*Direct seeds=Direct sowing in open field; Tunnel direct seeds=Direct sowing in open field under low plastic tunnels; Transplant=Transplanting in open field

- 0§¢€-
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Compared to the covered direct seeded treatment
the difference measured in stem diameter was not
significant, but in the case of the transplanted
treatment the level of the abovementioned difference
was also statistically demonstrably, significantly
higher. Generally, sweet corn production under low
tunnels was relatively more effective than producing
corn plants in open field, but with no significant
differences between the two methods. Orosz (2009)
came to the same conclusion.

The interaction between the hybrid cultivars and
production methods on plant height, stem diameter,
plant fresh weight and plant dry weight was
significant (Table 3). Dynasty hybrid produced under
low tunnels gave the highest values of plant height;
plant fresh weight and plant dry weight, whereas
‘Challenger’ grown by transplants produced the
shortest plants that had the lowest fresh and dry
weights.

B. Morphological characters of ears:

No significant differences were observed
between the two tested hybrids in all ears
morphological characters, i.e. husked and unhusked
ear weight, length and diameter of ears, number of
row/ear and number of kernels/row (Table 3). On the
other hand, the direct seeded planting method had
more favorable influence on unhusked ear weight as
well as husked weight, length and diameter than
seedling rising. The highest means in the two
experimental years were measured for the samples of
the covered treatment direct seeded at which
according to the statistical calculations was
significantly favorable at p<0.05 confidence level.
Conversely, the transplanting treatment produced
significantly the lowest weights of unhusked and
husked ear with lowest diameter and length as
compared to the other treatments. Number of grains
per row was not statically influenced by planting
method (Table 3).

From customer viewpoint number and average
weight of seeds in the ear is an important parameter.
The direct seeding under low tunnels produced
higher ear quality shown in its weight, diameter and
length and in the number of grains per row as
compared with the other two planting methods. In the
evaluation of the results, it is advisable to pay
attention to the fact that these two treatments (direct
seeded in open field and transplanting in open field)
are highly exposed to the inclemency of weather. The
favorable effect of cover on husked ear characters
was attributed to increasing soil and air temperatures.
According to Kwabiah  (2004), maximum
temperatures were increased by up to 7° C for soil
and up to 10° C for air due to plastic mulch.

Sweet corn is a warm season crop requiring an
optimum between 21°C and 27°C for seed
germination and seed germination is very slow or
fails at soil temperatures below 10° C. Seed should

not be planted earlier than 10 days to 2 weeks after
the average date of the last killing frost. If planted
too early, poor stands, retarded growth, or frost-
killed seedlings may result. However, it may be
worthwhile to risk the chance of frost in order to get
an early crop (Rubatzky and Yamaguchi, 1997).

Barnhill (2006) indicated that sweet corn
transplants do suffer more from cold weather and
drought stress than seeded plants. On the other hand,
cucurbits, legumes, and sweet corn have very
slow root re-development, but can be
transplanted successfully if root disturbance is
kept to a minimum. The previous studies indicated
that ear quality as indicated by row number, ear
diameter, ear length, and tip fill was lowest with
transplants (Aguyoh et al., 1999) and earliness,
resulted from using transplanting for wet corn
production, had a negative influence on ear size
(Oroszi and Slezak, 2008).

Data presented in Table 3 showed that the
interaction between cultivars and planting methods
had a significant effect on husked and unhusked ear
weight in both seasons as well as on ear length and
diameter in the first season. In this respect producing
‘Challenger’ via sowing direct seeds under low
tunnels gave the highest values of husked and
unhusked ear weight in both seasons as well as on
ear length and diameter.

C. Total ears yield:

Data presented in Table 4 revealed significant
effect for cultivars on yield of unhusked ears and
non significant effect on yield of husked ears, while
such yields were significantly influenced by planting
methods and the interaction between cultivars and
planting methods. The effect of these results are
confirmed by EI-Saidi (2001) using these two
cultivars under El-Ayat conditions who recorded non
significant differences between  ears yield of
‘Challenger’ and ‘Dynasty’. Waters et al. (1990) in
USA and Bakht et al. (2011) in Pakestan came to
another conclusion but with other sweet corn
cultivars.

The application of low tunnels cover to direct
seeded sweet corn plants had clearly positive effect
on yield of both husked and nonhusked ears as
compared with noncovered direct seeded plants. On
the contrary, transplanting had significantly adverse
effect on ears yield as compared with direct seeds.
Similar results were reported by Orosz (2009) who
found that the theoretically planned yield of 16 t/ha
in sweet corn under Budapest conditions was reached
or surpassed in the case of the covered treatment
sown at the earlier date (6 April) and the uncovered
control sown at the later date (22 April). On the other
hand, transplanted plants showed the lowest ears
yield in both planting dates. Similarly, Hochmut et
al. (1990) reported that compared to direct-seeding,
transplanting increased earliness but not total yields.

Annals of Agric. Sci., Moshtohor, Vol. 52 (3) 2014.



"¥102 (€) 2G "IOA ‘1040WSON “'19S "d1IBY J0 S|euuy

Table 3. Effect of cultivars and planting methods on ear characters of sweet corn.

Treatments 2013 2014
Planting Unhusked Husked Ear Ear Row Unhusked Husked Ear Ear Row
. . ear . Number of . ear . Number of
Hybrids methods  ear weight . diameter  length  Number . ear weight . diameter  length  Number .
- weight grains/row weight grains/row
(9) @ (cm) (cm) [ear (9) @ (cm) (cm) [ear
Challenger 335.6 223.7 5.02 19.11  16.05 26.52 331.6 227.2 5.13 19.26  16.03 27.59
Dynasty 329.74 219.49 4,78 18.79  15.37 31.27 328.46 226.3 4.87 19.01  15.48 31.84
LSD NS NS NS NS NS NS NS NS NS NS NS NS
Eegggt 343.09 23295  4.87 1826 1573  29.22 346.24 236.89  4.99 19.07 1577  29.86
Tunnel
direct 354.33 234.25 5.14 20.19 15.89 29.5 364.45 244.69 5.2 20.35 1593 30.91
seeds
Transpla
nt 299.95 197.58 4.7 18.41 15.52 27.98 279.41 198.72 4.82 17.99 15.58 28.39
LSD 32.51 26.42 0.40 0.88 NS NS 39.65 27.16 0.30 0.34 NS NS
Ee'gggt 341.32 23176 5.01 18.86 16.03  26.83 345.33 23461  5.10 19.00 1601  27.84
Tunnel
Challenger direct 365.34 242.49 5.24 20.61 16.18 27.78 370.65 251.33 5.30 20.70 16.08 29.61
seeds
Transpla
nt 298.83 196.84 4.81 17.85 15.93 24.95 278.81 195.73 5.00 18.07  16.00 25.33
?e'gggt 344.83 234.14 4.93 18.65 15.42 31.60 347.14 239.16 4.87 19.13 15.53 31.87
Tunnel
Dynasty direct 343.32 226.01 5.03 19.76  15.60 31.22 358.25 238.05 5.10 20.00 15.77 32.20
seeds
Transpla
nt 301.07 198.32 4.59 17.96  15.10 31.00 280.00 201.70 4.63 1790 15.15 31.45
LSD (5%) 39.11 27.03 0.57 0.33 NS NS 43.26 36.87 NS NS NS NS

*Direct seeds=Direct sowing in open field; Tunnel direct seeds=Direct sowing in open field under low plastic tunnels; Transplant=Transplanting in open field

- ¢S¢€-

pakes-|13 *4°S UaaIays pue AINojeys|3 V'S eemoy



102 (€) 2G "IOA ‘104OWSOIN 195 "dLBY Jo s|euuy

Table 4. Effect of cultivars and planting methods on total yield of sweet corn.

Treatments 2013 2014
Hybrids Planting methods* Unhusked Husked Unhusked Husked
total yield total yield total yield total yield
(ton/fed) (ton/fed) (ton/fed) (ton/fed)
Challenger 5.20 4.29 5.32 4.44
Dynasty 4.87 4.43 5.10 4.62
LSD 0.26 NS 0.16 NS
Direct seeds 5.54 4.70 5.88 5.02
Tunnel direct seeds 6.09 5.30 6.44 5.62
Transplant 3.49 3.09 3.32 2.96
LSD 0.46 0.42 0.66 0.62
Challenger Direct seeds 5.78 4.62 5.90 4.79
Tunnel direct seeds 6.33 5.26 6.62 5.58
Transplant 3.50 2.98 3.44 2.96
Dynasty Direct seeds 5.30 4.77 5.86 5.25
Tunnel direct seeds 5.85 5.33 6.25 5.65
Transplant 3.47 3.19 3.20 2.95
LSD (5%) 0.56 0.47 0.71 0.69

*Direct seeds=Direct sowing in open field; Tunnel direct seeds=Direct sowing in open field under low plastic tunnels; Transplant=Transplanting in open field
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Table 5. Effect of cultivars and planting methods on ear chemical analysis of sweet corn.

Treatments 2013 2014
Hybrids Planting DM%  TSS Red. Non Red. Total Starch DM%  TSS Red. Non Red. Total Starch
methods* % sugars sugars sugars % % sugars sugars sugars %
% % % % % %
Challenger 22.23 11.95 0.52 11.10 11.62  10.00 22.60 12.08 0.53 11.04 11.57 9.94
Dynasty 23.10 12.28 0.58 14.32 1490 6.85 22.79 12.53 0.51 13.57 14.08 7.52
LSD NS NS NS 2.81 2.69 2.35 NS NS NS 2.18 2.24 2.68
Direct seeds 22.9 12.10 0.59 12.14 12.73  8.76 22.76 12.60 0.49 11.82 12.31 9.13
Tunnel direct 22.45 12.31 0.49 12.57 13.06  7.98 22.83 11.92 0.52 12.61 13.13 8.64
seeds
Transplant 22.58 11.94 0.57 13.43 1400 853 23.01 12.40 0.55 12.48 13.03 8.42
LSD NS NS NS NS NS NS NS NS NS NS NS NS
Challenger Direct seeds 22.18 12.05 0.54 10.36 1090 10.14 22.65 12.43 0.52 10.21 10.73 10.32
Tunnel direct 22.27 12.21 0.47 10.91 11.38  9.85 22.30 11.86 0.49 11.03 11.52 9.86
seeds
Transplant 22.24 11.59 0.55 12.03 12.58 10.01 22.85 11.95 0.58 11.87 12.45 9.64
Dynasty Direct seeds 23.62 12.15 0.64 13.92 1456  7.38 22.87 12.77 0.46 13.43 13.89 7.94
Tunnel direct 22.63 12.41 0.51 14.23 14.74 6.11 23.36 11.98 0.55 14.19 14.74 7.42
seeds
Transplant 23.05 12.29 0.59 14.82 1541  7.05 23.17 12.85 0.52 13.09 13.61 7.21
LSD (5%) NS NS NS 2.13 3.04 2.38 NS NS NS 2.09 2.27 1.63

*Direct seeds=Direct sowing in open field; Tunnel direct seeds=Direct sowing in open field under low plastic tunnels; Transplant=Transplanting in open field
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The interaction between cultivars and planting
methods revealed that the highest ears yield was
obtained by sowing seeds of ‘Challenger’ cultivar
under low tunnels, whereas the lowest one was
recorded for ‘Dynasty’ plants grown by transplants
(Table 4).

D. Chemical compositions of grains :

Based on the experiences from the two

experimental years percentages of non reducing and
total sugars were higher in ‘Dynasty’ than in
‘Challenger’ hybrid, while ‘Challenger’” had
significantly higher starch than ‘Dynasty’ (Table 5).
Such results were true in each planting method
(Table 5). The planting treatments did not have any
significant effect on ear chemical parameters, i.e the
percentage of dry matter, TSS, reducing sugars,
nonreducing sugars, total sugars and starch (Table 5).
The results of Orosz (2009) revealed that the use of
transplants had favorable effect on the level of
simple sugars (glucose, fructose etc.), while the
application of cover had more favorable influence at
the earlier date of propagation. On the other hand,
when the year was unfavorable, the grains of the
control treatment (direct seeds in late planting date
with no cover) had the highest reducing sugar
content.
The interaction effect between cultivars and planting
methods was significant on the percentages of non-
reducing and reducing sugars as well as on
percentage of starch in kerns. In this concern,
producing ‘Denasty’ hybrid by transplanting or direct
seeds under low tunnels gave the highest percentages
of non-reducing and total sugars, while the highest
percentage of starch was recorded for ‘Challenger’
hybrid produced by direct seeds.
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