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ABSTRACT

This study was conducted in a sandy soil at Ali
Mubarak Village Resear:h Farm, South Tahrir
Horticulture Research S:ation, Behaira Gover-
norate, during the two successive seasons of
2002/2003 and 2003/200-} on sweet corn Jubilee
hybrid. The study aimec to determine the best
treatments of nitrogen fetigation level and che-
lated calcium foliar application on the productivity
and quality of sweet coin. The obtained results
indicated that increasing nitrogen fertigation level
(100, 120, 140 to 160) kg N/fed. and (or} chelated
calcium (12% Ca'") concentration (500 and 1000
ppm Ca EDTA) led to iicreasing the vegetative
growth (leaf area, plant height, fresh and dry
weight), chemical composition (total chlorophyl,
nitrogen, phosphorus, po:assium and calcium in
leaves) and yield characte 's (ear length, ear diame-
ter, weight of 1000 seed, 1inhusked ear, husked ear
and total yield) The pron ising treatment was 160
kg NfFed. combined wity 1000 ppm Ca EDTA
under similar prevailing « onditions of the present
studying in a sandy soil.

INTROD!JCTION

Sweet corn (Zea may., L. var, Saccharata) is
one of the most popular v :getables in many coun-
tries in the world. In Egy i, sweet corn is consid-
ered as an important crop for export in the future.
Many investigators reporied that sweet corn plant
is highly sensitive to nitragen fertilization during
growth stages (Mullins ¢r a/ 1999 and Nofal &
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Hinar, 2003), Darwish (2003) reported that in-
creasing nitrogen fertilization led to increases in
plant height, ear diameter, leaf area, N and protein
in plant. Sanchez et al (1989); Salardini er al
(1992) and Raja (2001) reported that increasing
nitrogen fertilization increased significanily the
green ear yield and kerne! weight. Abd El-Megeid
(2001) and Zebarth ef af (2002) showed that in-
creasing nitrogen fertilization caused significant
differences in chiorophyll A and B.

Calcium is essential for growth because it is
needed for both cell division and cell elongation,
Smith (1984) and Hunter ef al (1995) stated that
limes increased growth, yield, ear length, ear
weight as well as the concentration of N, P and Ca
in sweet corn plants.

This study was therefore conducted to investi-
gate the effect of nitrogen and chelated calcium on
yield and quality of sweet com.

MATERIALS AND METHODS

The present study was conducted in the Ex-
perimental Station of the Vegetable Research De-
partment, at Ali Mubarak Village Research Farm,
Behaira Governorate, during the period frem 2002
to 2004, using sugary sweet comn hybrid, namely
Jubilee. The soil analysis data indicate that the soil
was sandy in texture, having pH 7.91 and 7.99, Ec.
1.51 and 1.49 ds/m., organic matter 0,19 and 0.2]
%, contained 18 and 20 ppm Nitrogen, 7 and 9
ppm Phosphorous, 10.5 and 10 ppm Potassium
and calcium content 20 and 22 ppm, in the first
and second seasons, respectively. The field ex-
periment was performed to investigate the re-
sponse of sweet corn to nitrogen fertigation and
foliar application of chelated calcium on vegeta-
tive characteristics, yield and its components. The
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seeds were sown directly in the soil on September
L5 in both seasons. A split- plot system with three
replicates was adopted where the studied nitrogen
fertilization was situated in the main plots, and the
foliar spray treatments were randomly distributed
in the sub-plots. The plot area was 24 m? consisted
of 3 lines x 10 m length x 0.80 m width. Four ni-
trogen fertilization rates (100, 120,140 and 160 kg
nitrogen / fed.) were used in the form of ammo-
nium sulphate (20.5%) at four equal doses with
drip irrigation system starting after 21days from
sowing. Chelated calcium foliar applications were
applied after 30 days from sowing (at the five-leaf
stage) in eight sprays until maturity stage. Three
levels of chelated calcium (12% Ca™") (Chelated
calcium by EDTA produced by U.A.D. Co. Egypt}
were studied: check (distilied water), 500 and
1000 ppm chelated calcium. The other Agricul-
tural management "culitivation, manuring, fertiga-
tion, irrigation, pest and disease control were con-
ducted, according to the recommendation of the
Egyptian Ministry of Agriculture.

Data recorded

Vegetative growth measurements: Sixty plants
were randomly taken at harvest time from each
plot to record the leaf area (LA) per plant (cm?),
using the disk method, plant height (cm) from the
base to tassel top, plant fresh and dry weight (g).

Yield and ear parameters: Sixty ears from ran-
domly plants of each plot were taken at harvest
stage (milky stage) to determine ear length (cm)
(ear base to top) and diameter {cm), number of
rows/ear, number of kernels/row, un-husked and
husked ear weight (g), fresh and dry weight of
1000 kernels and total yield (g). Ali ears which
were harvested from each plot were weighed to
calculate the total yield.

Total chlorophyll was measured in fifth leaf by
using Minolta chlorophy!l meter model (SPAD-
502 instrument) from recently fully expended ma-
ture leaf. Total nitrogen, phosphorus, potassium
and calcium were determined in dry fifth leaf.
Total nitrogen was determined by Nesler method
described in A.O.A.C. (1992). Phosphorus was
colorimetricaily determined as described by Jack-
son (1973) while potassium and calcium were
measured by using flame photometer according to
Brown and Lilliand (1946). Total nitrogen con-
tent was determined in kernels by using the modi-
fied micro kjeldhal apparatus of Parnus and Wag-
ner and modified by Pregl (1945), then the ob-

tained values were mu tiblied by 6.25 to calculate
protein content,

Data obtained werc statistically analyzed, ac-
cording to Snedecor at d Cochran (1989),

RESULTS APMD DISCUSSTON
Vegetative growth

Data presented in 1'able (1) indicated that in
both seasons, increasirg of the nitrogen applied
fevels increased the hei;ht, leaf area and fresh and
dry weight of sweet o plants, The addition
of160 kg N/ fed gave t1e highest values of these
growth parameters com sared with the other stud-
ied levels. Similar results were obtained by Mul-
lins e al (1999), Nofil & Hinar (20603) and
Grazia et af (2003} on sweet corn and maize. This
favorable effect of N my be due its effective role
in many biochemical prcesses within plants as it
is necessary for cell pro oplasm formation, photo-
synthesis activity in all plants and necessary for
division and merestimic activity in plant organs,
(Russel, 1973).

The data in the sare Table showed that in-
creasing of chelated cilcium foliar application
increased all tested plart growth characters. The
applied calcium EDTA a 1000 ppm gave the most
vigorous plants compar:d with the other foliar
applications. These results were true in both sea-
sons. These results may be atiributed to the vital
role of calcium inside plant tissues, as regulates
plant activities, especial y through protein phos-
phorylation, and it has m ajor role in cell function
and signal transduction (¥ oovaiah, 1986).

The obtained result. agree with those of
Kamel er al (1986); f{alardini er al (1992);
Hunter er al (1995); Palmaja er al (1999) and
Hassan (2004).

As for the effect of ir teraction between nitro-
gen fertilization and chel: ted calcium foliar appli-
cation, the application of 160 kg N/fed. with 1000
ppm calcium EDTA gave the highest value, while
the lowest value was obt: ined from 100kg N/fed.
without chelated calcium {oliar application.

Chemical composition

A- Total Chlorophyll

Data presented in Tahle (2) indicated that ap-
plying nitrogen levels led - o significant increase in
the total chiorophyil content in both seasons. The
addition of 160 kg N/ fec gave the greatest total
chlorophyll compared with the other ievels,
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Table 1. Effect of nitrogen fertigation level and chelated calcium foliar application on vegetative growth
of sweet comn plan's in 2002/2003 and 2003/2004 seasons.

N level Ca-EDTA Plant height Leafarea  Fresh weight  Dry weight
( kg/fed.) (pom) (cm) {cm®) _( (@)
2002/2003 seasons
} 163.32 313.58k 261.20j 98.711
100 50 164851 318.58j 265.85i 103.71k
1(00 167.68 h 322.55 271.24g 107.18j
Mean 16528 D 318.24D 266.10D 103.20D
) 167.88 g 32292 h 267.33h 108.58i
120 530 168.58 f 32348 ¢ 284.42f 109.40h
1000 169.80 ¢ 328.49¢ 292.54¢ 113.29g
Mean 168.75C 32497 C 281.43C 11042C
} 17031d 325.24f 323.09cd 116.56f
140 530 16993 ¢ 331.58d 327.44b 118.72e
1600 170.24 d 331291¢ 256.78k 120.16d
Mean 170.16 B 32991 B 302.44B 118.48.B
0 17133 ¢ 332.59¢ 322.67d 121.38¢
160 500 173.93 b 33492b 323.88¢c 125.38b
1100 17558 a 33591 a 365.52a 128.38a
Mean 173.62 A 33448 A 334.35A 125.05A
0 168.21C 323.58C 293.57C 1H1.31C
Average Ca f00 169.32 B 327.14B 300.40A 114.30B
- 1500 170.82 A 329.97 A 296.52B 117.25A
2003/2004 seasons
0 16595k 314.99h 260.55j 104.34k
100 00 166.10 k 31939 ¢ 265.90k 108.24j
100 167.29 § 32391 ¢ 270.94i 110.23i
Mean 166.45 D 31824 D 265.80D 17.60D
0 167.88 h 323.25¢ 276.75h 110.24i
120 00 167.62 i 32551 e 283.35g 112.64h
1300 168.08 g 329.38d 250.04f 118.58f
Mean ' 167.86 C 32497 C 283.38C 113.82C
0 16928 e 32999d 321.75¢ 117.96g
140 100 168.98 f 33198¢ 325.76¢ 120.24¢
1300 169.75 d 33593b 353.00i 121.43d
Mean 169.34 B 32991 B 333.50B 119.888
0 172.71c 33234 ¢ 324.67d 122.41¢
160 00 173.62b 336.39b 329.22b 126.95b
1600 174.41a 33797 a 365.04a 128.93a
Mean 173.58 A 33448 A 339.64A 126.10A
o 168.96 C 323.58C 295.93C 113.41C
average Ca 00 169.08 B 327.14B 301.06B 117.02B
1000 169.88 A 32997 A 319.76A 119.70A

*Any values within the coluw in followed by the same latter are not statistically different; at the 0.05 level (Duncan’s
multiple range), small letters [interaction)
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Table 2. Effect of nitrogen fertigation level and chelated calcium foliar applic ation on chemical contents
of sweet corn ieaves in 2002/2003 and 2003/2004 seasons.

N level Ca-EDTA Total chloro- Nitrogen Phosphorus Potassium Calcium ]
{ kg/fed.) ( ppm) _phyll (SPAD) percentage  percentage  jercentage  percentage
2002/2003 seasons

0 4438 f 141 f 0.452i 1.02d 0350e
100 500 43.86 ¢ 141 f 0.458g 1.06¢d 0.6l a-¢
1000 4480 ¢ 206¢ 0.475d i.11b-c 0.65 a-d
Mean 44.35 D 1.62D 0.475D 1.06C 059 C
0 46.65d 1.80 e 0.455h 1.09cd 0.53 de
120 500 46.31d 1.924d 0.462f 1.12b-d 066 a-d
1000 4726¢c 211c 0.478c 1.16a-d 0.68 a-c
Mean 46.74 C 1.95C 0.465C LI12BC 0.62 BC
¢ 4949 a 1.91d 0.458g l.14a-d 0.56 ¢c-¢
140 500 4761 c 2.0%9¢ 0.463f .15a-d 0.69 a-c
1000 4738 ¢ 221b 0.484b .18a-c 0.71ab
Mean 48.49 B 2078 0.468B 1.16B 0.65 AB
0 49.22a 2.10c 0.469¢ 20a-c 0.58 b-e
160 500 48.69b 225b 0.474d .24ab 0.70a-c
1000 4925 a 231 a 0.492a 1.28a 0.73a
Mean ' 49.05 A 222 A 0.478A 24A 0.67 A
Average ¢ 4743 A 181 C 0.459C ATA 0s54C
Ca 500 46.62 B 1.92B 0.464B 14A 066 B
1000 4742 A 2.18A 0.482A 18A 0.69 A
2003/2004 seasons
0 42.78 h 1.70 0.450h 06e 05le
100 500 43708 POLh ) 4sg 1 09de 0.62b-d
1000 44,43 f 205fF 0471d 1.12¢-e (.66 a-c
Mean 43.64 D 1.88C 0.458D 109C 0.60 B
0 46.26 d 1.78 i 0.458f 1.39de 0.54 de
120 500 4585¢ 195 ¢ 0457f 1. 4b-e 0.67 a-c
1000 4648 d 2.15e 0.475¢ 1. 7a-d 0.69 a-c
Mean 46.20 C 196 A 9.463C 1.13BC 0.63B
0 47.90b 121k 0.458f [.15b-d 0.59 c-e
140 500 46.63 d 2.18d 0.46le 1.16a-d 0.70 a-c
1000 47.53 be 227¢ 0.481b 1.19a-c 0.72 ab
Mean 47358 1.89 8 0.4678 1. 7B 0.67 A
0 48.32a 1.19] O4d6le 1.1 2a-c 0.62 b-d
160 500 4738¢ 232b 0.47id 1.22ab 0.72 ab
1000 48.33 a 237a 0.486a 1..4a 0.74 a
Mean 4801 A 1.96 A 0.473A L12A 0.69 A
0 46.32B 1.47C 0.457C 1.12A 056C
average -
Ca 500 45.89C 209B 0.460B 1.13A 068 B
1000 46.70 A 221 A 0.478A 1.13A 0.70 A

*Any values within the column followed by the same latter are not statistically different, at th 2 0.05 level {Duncan's
multiple range), smail letters {interaction).
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Table 3. Effect of nitrogei fertigation level and chelated caicium foliar application on ear characters of
sweet corn in 2002/2003 and 2003/2004 seasons.

Nlevel Ca-EDTA Total chloro- Nitrogen Phosphorus  Potassium Calcium
(kg/ted) { ppm) phyll (SPAD) _percentage percentage percentage percentage
2002/2003 seasons

0 4438 f 141f 0.452i 1.02d 0.50e
100 500 43.86¢g 141 f 0.458g 1.06cd 0.61 a-¢
1000 44.80 ¢ 2.06¢ 0.475d 1.1ib-¢ 0.65 a-d
Mean 44.35D 1.62 D 0.475D 1.06C 0.59C
0 46.65d 1.80 e 0.455h 1.09cd 0.53 de
120 500 46.31d 1.92d 0.462f 1.12b-d 066 a-d
1000 47.26¢ 2.11¢ 0.478c 1.16a-d (.68 a-c
Mean 46.74 C 195C 0.465C 1.12BC 0.62 BC
0 4949 a 1.91d 0.458g 1.14a-d 0.56 c-e
140 500 4761 ¢ 209¢ 0.463f 1.15a-d 0.69 a-c
1000 4738 ¢ 221b 0.484b 1.18a-¢ 0.71ab
Mean 48.49 B 2.07B 0.468B 1.16B 0.65 AB
0 4922 a 2.10¢ 0.469¢ 1.20a-c 0.58 b-e
160 500 4869 b 225b 0.474d 1.24ab 0.70a-c
1000 49.25a 231a 0.492a 1.28a 073 a
Mean 49.05 A 222 A 0.478A 1.24A 0.67 A
Average 0 4743 A 1.81C 0.455C 1.11A 0.54C
Ca 500 46.62 B 1.92B 0.464B 1.14A 0.66 B
1000 4742 A 2.18A 0.482A 1.18A 069 A
2003/2004 seasons
0 42.78h 1.70 0.450h 1.06¢ 05le
100 500 4371 ¢ 191 h (0.452g 1.09de 0.62 b-d
1000 44.43 f 205fF 0.471d 1.12¢c-¢ 0.66 a-c
Mean 43.64 D 1.88C 0.458D 1.09C 0.60 B
0 46.26 d 1.78 i 0.458f 1.09de 0.54 de
120 500 4585e 195 ¢g 0.457f 1.14b-e 0.67 ac
1000 46.48 d 2.15¢ 0.475¢ 1.17a-d 0.69 a-c
Mean 46.20 C 1.96 A 0.463C 1.13BC 0.63B
0 47.90b 1.21k 0.458f 1.15b-d 0.59 c-e
140 500 46.63 d 2.18d 046le 1.16a-d 0.70 a-c
1000 47.53 be 227¢ 0.481b 1.19a-¢ 0.72 ab
Mean 47358 1.89B 0.467B 1.17B 0.67 A
0 48.32a 1.191 0.46le 1.19a-c 0.62 b-d
160 500 47.38¢ 232b 0.471d 1.22ab 0.72 ab
1000 4833 a 237a 0.486a 1.24a 0.74a
Mean 48.01 A 1.96 A 0.473A 1.22A 0.69 A
average 46.32B 1.47C 0.457C 1.12A 0.56 C
Ca 500 4589 C 2.09B 0.460B 1.15A 0688
1000 46.70 A 221 A 0.478A 1.18A 0.70 A

*Any values within the coliimn followed by the same latter are not statistically different; at the 0.05 level (Duncan's
multiple range), smail letter s (interaction).
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Table 4. Effect of nitrogen fertigation level and chelated calcium foliar applic: tion on yield characters of
sweet corn plants in 2002/2003 and 2003/2004 seasons.

N level Ca-EDTA Ear length Ear diameter Numt er of Number of
(kg/fed.) {ppm) {cm) {cm) rows ‘ear kerneis/row
2002/2003 seasons
0 18.19¢ 3.89i 3331 16.28f
160 500 1849d 3.99h 34..6i 16.32ef
1000 18.76¢ 4.19g 34.24j 16.44d
Mean 18.48D 402D 344 D 16.35D
0 18.25¢ 421f 34.33k 16.35¢
120 500 18.71 ¢ 4.24 ¢ 357 16.48¢cd
1000 19.10b 4.20 fg 35.60h 16.49cd
Mean 18.69C 4.22C 35.21C 16.44C
0 18.6% ¢ 423 ¢ 36.0'f 16.42d
140 500 19452 4.32d "~ 36.9ib 16.52bc
1000 19.45 a 434 ¢ 36.4z¢e 16.58b
Mean 19.20B 430 B 36.478 16.56B
0 19.11b 424e 36.671 16.44
160 - 500 19.19b 443 a 37.061 16.74a
1000 19.49a 4.37b 36.82: 16.68a
Mean 19.26 A 432 A 36.85: 16.62A
0 18.56 C 4.14C 35.25C 16.37B
Average Ca 500 18.96B 4228 36.11¢4, 16.51A
1000 1920 A 428 A 35.84L 16.55A
2003/2004 seasons
0 17.73 ) 391g 34.24k 16.05h
100 500 18211 4.05f 34.92} 16.67f
1000 1885¢ 4.17¢ 36.67h 16.72ef
Mean 18.26 D 4.04 D 35.28D 16.48D
\] 18.67h 4.19d 35.74i 16.51g
120 500 18.69 h 424 ¢ 36.89¢g 16.69f
1000 19.10 f 420d 37.31f 16.77de
Mean 18.82C 4.21C 36.64C 16.66C
0 1924 e 4.2id 38.08¢ 16.67f
140 500 19.52d 4.20d 38.24d 17.06c
1000 19.77b 435a 36.64h 17.21b
Mean 19.51 B 4258 '37.65B 16.98B
0 19.66 ¢ 424 c 3841c 16.81d
160 500 19.75b 431b 39.14a 17.52a
1000 1997 a 4.36a 38.74b 17.52a
Mean 19.79 A 4.30 A 38.77A 17.28A
0 18.82C 4.14C 36.62C 16.51C
average Ca 500 19.04 B 4.20B 37.30B 16.99B
1000 19.42 A 437 A 37.34A 17.05A

*Any values within the column followed by the same latter are not statistically different; at 1the 0.05 levcl (Duncan's
multiple range), small letters (interaction)

Arab Univ. J. Agric, Sci., 15(1), 2007



Effect of nitrogen and calcium sweet com 137

Similar results are repc rted by Abd El-Megeid
(2001) and Zebarth ef al - 2002),

Data indicated also that the spraying of che-
lated calcium at 1000 ppri gave the greatest total
chlorophyll compared wit1 the other foliar appli-
cations. These results werc true in both seasons.

The interaction betwe:n nitrogen fertilization
and chelated calcium fo iar application showed
that applying 160kg 1l/fed. combined with
1000ppm chelated calciuri gave the highest chlo-
rophyll value, while the lowest values were ob-
tained from 100kg W/fer. without chelated cal-
cium foliar application.

B- Mineral content

Data shown in Table (2) indicted that the ap-
plied nitrogen levels cau:ed significant increment
in percentage of nitrogen phosphorus, potassium,
calcium in the fifth leaf. The most effective level
in increasing N, P, K and Ca contents was 160 kg
N/ Fed. in both seasons. Similar results were ob-
tained by Taber & Coy (1983); Smith (1984);
Thiraporn et al (1992) a \d Hassan (2004).

Concerning the effect of chelated calcium, data
showed that chelated calcium applied at 1000 ppm
gave the highest percentz ge of N, P and Ca in the
fifth leaf, compared with the other foliar applica-
tions.These results were rue in both seasons. The
results agree with those o stained by Smith (1984).
Whereas, data showed 1hat foliar application of
chelated calcium did not significantly affect potas-
sium percentage, in the two tested seasons. The
obtained results agree with those of Smith (1984)
and Hunter et af (1995),

The interaction between nitrogen application
levels and chelated caici im foliar sprays was sig-
nificant in both seasons. The addition of 160kg
N/fed combined with 1¢{ 00ppm chelated calcium
showed the highest valies of N, P, K and Ca,
while the lowest values of these nutrients were
obtained from 100kg N/’ed. without chelated cal-
cium addition in both se¢ sons,

The satisfactory oktained effects on piant
growth (Table 1) as a result of applying the high-
est level of N fertigation and Ca foliar application
may be also attributed 10 the increasing the con-
centration of N, P, K aid Ca chelated as well as
chlorophyll in leaf tissues,

Yield and its componer ts
A- Ear characters

Data shown in Tab e (3) indicated that each
increase in the applied nitrogen level (100, 120,

140 and 160 kg N/ Fed.) caused significant in-
crease in the ear Jength.ear diameter, number of
rows/ear and number of kernels/row in both sea-
sons. These results may be due to the numerous
effects of nitrogen fertilizer on plant growth. Sev-
eral investigators reached to the same results
Smith, 1984; Raja, 2001; Darwish, 2003; Oraby
et al 2003 and Hassan, 2004,

The increasing of chelated calcium foliar ap-
plication increased the ear length,ear diameter,
number of rows/ear and number of kernels/row.
The spraying of chelated chelated calcium at 1000
ppm gave the highest values compared with the
other foliar applications. These results were true in
both seasons. The results are agree with those ob-
tained by Smith (1984) and Hunter et al (1995).

As to the effect of interaction between nitrogen
fertilization and foliar application, the addition of
160kg N/fed. combined with spraying with
1000ppm chelated calcium gave the highest values
of ear length, ear diameter, number of rows/ear
and number of kernels/row, while the lowest val-
ues were obtained from 100kg N/fed. without che-
lated calcium foliar application.

B- Yield characters

Data presented in Table (4) indicated that each
increase in the applied nitrogen level caused sig-
nificant increase in weight of 1000 seed, un-
husked ear, husked ear and yield of ears in both
seasons. The application of160 kg N/ fed gave the
greatest ear yield compared with the other levels.
Similar results are reported by Sanchez er al
(1989); Salardini ef al (1992); Stone ef af (1998);
Saied & Gaber (1999); Raja (2001); Grazia ef al
(2003) and Oraby er af (2003).

As for chelated calcium effects, spraying with
chelated calcium at 1000 ppm produced the great-
est weight of 1000 seed, unhusked ear, husked ear
and ear yield compared with the other foliar appli-
cation levels. These results were true in both sea-
sons The results are in agreement with those ob-
tained by Smith (1984) and Hunter ef al (1995).

The interaction between nitrogen fertilization
and foliar application was significant in both sea-
sons. The application of 160kg N/fed. combined
with 1000ppm calcium EDTA resulted in the
highest weight of 1000 seed, unhusked ear, husked
ear and ear yield value, while the lowest value
was obtained from 100kg N/fed. without chelated
calcium foliar application. The obtained increase
in ear yield as well the improvement in ear charac-
ters with resulted from applying the highest levels

Arab Univ. J. Agric. Sci., 15(1), 2007
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of N fertigation and Ca foliar application may be
attributed to their stimulating influences on plant
growth (Table 1) as well as chemical composition
(Table 2).

REFERENCES

Abd El-Megeid, M.A. (2001). Effect of Different
NP Levels on the Chemical Composition of
Maize Plant. P. 142. Ph.D, Thesis, Fac. Agric.,
Cairo Univ.

A Q.A.C. (1992). Official Methods of Analysis,
of Agricultural Chemists 12" Ed. Washington,
D.C., USA.

Brown, J.D. and O. Lilliand (1946). Rapid de-
termination of potassium and sodium in plant ma-
terial and soil extracts by flame photometry, Proc.
Amer. Soc. Hort. Sci., (48): 341-346.

Darwish, A.A. (2003). The yield and yield com-
ponents of maize as influenced by nitrogen, zinc
and boron fertilization, J, Agric. Sci., Mansoura
Univ., 28(2): 799-810.

Grazia, J.D.; P.A. Tittonelt; D. Germinara and
A.D. Chiesa (2003). Phosphorus and nitrogen
fertilization in sweet corn (Zea mays L.var, sac-
charata bailey). Spanish J. Agri. Res. 1(2):103-
107.

Hassan, M.M. (2004). Response Yellow Maize
to Nitrogen Potassium Fertilization and Plant
Density. P. 172, Ph. D. Thesis, Fac. Agric., Al-
Azhar Univ,, Cairo, Egypt.

Hunter, D.J.; L.G. Yapa; N.V. Hue and M. Ea-
qub (1995), Comparative effects of green manure
and lime on the growth of sweet corn and chemi-
cal properties of an acid Oxisol in Western Samoa
Com. Commu. Soil. Sci. and Plant Anal. 26
(3&4): 375-388,

Jackson, M.L. (1973). Soil Chemical Analysis.
Prentice- Hall of India Private. Limited. New
Delhi.

Kamel, M.S.; S.A. Shaban; A.l. Ashour and
E.M. Abdel-Lateef (1986). Soil and foliar fertili-
zation studies on maize yield and yield compo-
nents. Proc. 2™ Conf. Agron., 1: 247-261.
Mullins, C.A.; R.A. Straw; B. J. Pitt; D.O.
Onks; M.D. Mulien; J. Reynolds and M.
Kirchner (1999). Response of selected sweet corn
cultivars to nitrogen fertilization. Hort-
Technology 1 (9): 32-35.

Nofal, A. and A.S. Hinar (2003). Growth and
chemical properties of maize grains of some single
crosses as affect by nitrogen fertilization and ma-
nure under sprinkler irrigation in a sandy soil.
Egypt. J. Appl. Sci., 18(58): 583-596.

Oraby, F.T.; A.A. \iarhan, M.F. Abdel- Mak-
soud and A.H. Basiiouny (2003). Proper agro-
nomic practices requited to maximize productivity
of some maize varietis in old and reclaimed soiis.
Effect of sowing datcs on response of two maize
hybrids to nitrogen f :rtilization. Egypt. J. Appl
Sci., 18: (58): 597-61.3.

Padmaja, M.; D. Sreelatha and K.L. Roa
(1999). Effect of ninogen on nutrient uptake in
maize (Zea mays L.) Types. J. Res. Angrau,, 27
(4): 112-114.

Poovaiah, B.W. {1983). Role of caicium in pro-
longing storage life of fruits and vegetable. Food
Technol., 40: 86-89.

Pregl, F. (1945). Qiantitive Organic Micro
Analysis 4™ Ed. J. and A. Churchill LTD., Lon-
don.

Raja, V. (2001). Eff:ct of nitrogen and plant
population on yield a1d quality of super sweet
comn (Zea mays). Indiin J. Agron., 46 (2): 264-
269.

Russel, E.W. (1973). .50il Condition and Plant
Growth. 10" Ed. Long man Group Limited, Lon-
don,

Saied E.M. and E.M.E. Gaber (1999}). Response
of some maize varietics to nitrogen fertilization
and plant density. J. Ag -ic. Sci. Mansoura Univ.,
24(4): 1665-1675.

Salardini, A.A.; L.A. ! parrow and R.J. Hollo-
way (1992), Sweet cor1 responses to basal and
top—dressed and sources of nitrogenous fertilizers.
Aust. J. Agric. Res., 43 'I): 171-180.

Sanchez, C.A.; R.T. N:gata and V.L. Guzman
{1989). Response of swe:t corn to nitrogen source
and rate on Histosols. F'ortScience 24 (6): 925-
927.

Smith, C.B. (I1984). Sweet corn growth responses
and leaf concentrations ¢s affected by lime types
and fertilizer treatments in a five- year study. J.
Amer. Soc. Hort. Sci., 1 9(4): 572-577.
Snedecor, G.W. and W.i5. Cochran (1989). Sta-
tistical Methods. 8" Ed. lowa State Univ. Press,
Ames, lowa, USA.

Stone, P.J.; I.B. Sorense and J.B, Reid (1998).
Effect of plant population and nitrogen fertilizer
on yiefd and quality of super sweet comn. Proc.
Annual Conf. Agro. Soci. New. Zealand 28: 1-5.
Taber, H.G. and D.F. C)x (1983). Nitrogen ef-
fect on yield and kerne!l protein content of sweet
corn grown on sandy soils. Comm. Soil Sci. and
Plant Anal. 14 (7): 585-599,

Thiraporn, R.; B. Feil 1 nd P. Stamp (1992).
Effect of nitrogen fertiiizalion on yield and accu-
mulation of nitrogen, phos} horus and potassium in

Arab Univ. J. Agric. Sci., 15(1), 2007



Effect of nitrogen and calcium sweet corn 139

grains of tropical maize. .. Agron. Crop Sci., 169
(1-2): 9-16.

Zebarth, B.J.; M. Younie; J.W. Paul and S.
Bittman (2002). Evalua.ion of leaf chlorophyll

o)

index for making fertilizer nitrogen recommenda-
tion for silage corn in high fertility environment.
Commun. Soit Sci. Plant. Anal, 33(5&6): 665-
684,

i.}._:_)di Slaalall Aladl ddaa
@\J_}l\ ﬁl}a,\l\_g s.l".ﬂ.u\_)al.'l
3ol ¢ el po dnala
YooV A1VA-1YY ‘(\) dac 5(\0).‘.&_;‘

o itieall o g Sl Bl BN o B ple aa i gl dpanil) om0
4 Sl 5l J geaanme Agplid)

[VY]

REY .\-m;c.lha-'ﬁh\x\ ) gy -y plal .an.c—\.\g‘}_.ﬁl i daal
i - 5 AN —dagddl |l — ead (6 Anaky —AS1 30 A8 — Slaa) pasd — )
e~ paldl —dge Ol &gl 38 e —otluall & ga dgae — juadld) JJ\.‘S?‘J'T

Al iy gl (e psadS %1 Y)
el il Jgda 484! i.-n\.uu) bl &5 juadll
il gl Gy (il ll caladly Sl M
Gy Sl Ay (JSH Jid g ) ST AilieSH
(B0Y1 b ppgun TSy o gpailgally )y gl
S ke Ay gina B gmy &yl Slieall Gpundy
A ASY Jmanal ¢ 5580 lab 58l gl ) (o

f—aS V1 paia iy dlalaadt ol plaall Sa
[ o—de Vor oy ey fill Sadd e b
el el o odd dadl apllS e )
gl el T Cagob i Al jall a3

o R Adal de ) jally Al Sl s3a 2y sl

Ol &gy daaal Al (Ada ;) ) & e
g gall o8 B pmal) A Lilae — el o giag
Yoo ffYeaY g Yuu¥/YeuY ol iy sl
gl Shasdl e i ama dag f s Al il
bogmaa A (Mo fpal Y1 Y E Y oY)
SN Al Sy (e %Y ,0) ali clila
O phea) S S0 il o il A
ot &y S 53 Jgnana o (Yl Voo s
Spauil (5 fiane By A il ianagly L luga
papJSIL (B B A 1Sy Cpa s Al peaing

RS b ) pab] f 2.1 2t
el padall 3 3.}

Arab Univ. J. Agric. Sci., 15(1), 2007





