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ABSTRACT

This study was carried out during 2012 and 2013 seasons in a
private farm at EI — bayho Village, Samalout district, Minia
governorate. to study the effect of skipping irrigation, antioxidants and
potassium application on growth, yield and yield components of
yellow maize three way cross ( 352 ) . Skipping the first irrigation had
an inferior effect on growth characters, while skipping the fifth
irrigation resulted in an obvious reduction in yield and its components.
Treating with any antioxidant (salicylic acid, ascorbic acid and citric
acid ) and K fertilizer were very effective in enhancing plant height,
ear weight, number of grains / row, 100 kernel weight and grain yield
/ fed over the control treatment . Normal irrigation and application of
citric acid at 500 ppm and K fertilizer at 37 kg / fed gave the best
results with regard to yield and its components of maize plants.
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INTRODUCTION An increase in the maize

In Egypt, maize is an important production  will certainly ensure
major grain crop in terms of total welfare of the farming community and
production and area. Maize is essential use of hybrids seed offers a promising

for human consumption and many tool for this.

other purposes such as a forage crop

for livestock and row material in many The positive action of K fertilizer

industries. on grain yield might be attributed to
one or more of the following topics:
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1- It regulates enzyme activities.
2- It improves photosynthesis
process and translocation of sugars,
CO, assimilation, water use efficiency
and cell division, absorption of water
root development and (Mengel. and
kirkby 2001).

Application of K was responsible
for promoting growth , yield and yield
components of crops (Kuan et al.,
2000; Li et al., 2001; Bly et al., 2002;
Brus and Behhal, 2006; William, 2008
Amed et al., 2009 and Thabet, 2012).

Antioxidants were beneficial in
preventing reactive oxygen species
such as superoxide, anion radicals,
H,O, and OH radicals. They were
responsible for increasing the tolerance
of plants to biotic and abiotic stresses,
cell division and the biosynthesis of
organic foods (Zhu, 2000 and
Pignocchi and Foyer, 2003).

Using antioxidants were
favourable in enhancing growth , yield
and vyield components of different
crops (Mohamed, 2004; Afzal, 2005 ;
El- Tayeb, 2005; Abd EI- Wahed et
al., 2006 ; Amin et al., 2008; Sadik-
Mervet et al.,, 2013; Osman et al.,
2014 and Alli et al., 2015).

Drought had inferior effects on

growth, yield and its components of
different crops (Kandil et al., 2000;
Sharaan et al., 2002a ; El- Hifny et al.,
2003; Mahfouz, 2003; Khaled, 2006;
Darvishan , 2013 and Zare et al.,,
2014).
The target of this study was to test the
effect of irrigation regime, some
antioxidants and K fertilizer rates on
yield and its components of maize
plants.

MATERIAL AND METHODS

The present study was conducted
during the two growing seasons of
2012 and 2013 in a private farm
located at EI- Bayho village, Samalout
district, Minia Governorate.

This study aimed at measuring
the effect of skipping irrigation regime
(A), some antioxidants (B)and
potassium fertilizer rates (C) on
growth , yield and yield components of
yellow hybride maize T.W.C..(352)
variety

The soil type was clay loam in
texture; values of pH, N, P and K were
7.95, 0.09, 4.1 and 480 respectively
This  experiment included 72
treatments from the following three
factors:

A- Irrigation regime : six
skipping irrigation treatment :
a; Normal irrigation every 12 days.
a, Skipping 1% irrigation at 24 days

age.
as Skipping 2" irrigation at 36
days age
as Skipping 3" irrigation at 48
days age
as Skipping 4" irrigation at 60 days
age
ag Skipping 6" irrigation at 72 days
age
B- Antioxidants tratements

three antioxidants :
b1 without antioxidants
b2 spraying salicylic acid at 100
ppm
b3 spraying ascorbic acid at 500
ppm
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b4 spraying citric acid at 500 ppm
C- Potassium fertilizer : three
potassium rates :

C1 untreated ( control )

C2 36 kg K20/ fed

C3 72 kg K20/ fed

The experimental design used in
this study was randomized complete
blocks in split split plot arrangement
whether the six irrigation treatments;
four antioxidant treatments and three
potassium levels allocated randomly in
the main plots, sub - plots and sub -
sub - plots , respectively in three
replications . Each experimental unit
area was 10.5 m* and included five
revidg 3.5m length with 60cm apart.
Grains were sown at the first week of
May in both seasons.

The preceding crop was Egyptian
clover (Berseem). First irrigation was
done at 12 days after sowing and then
plants were irrigated every 12 days till
the dough stage. Withholding of
irrigation was established on the first,
second, third, fourth and fifth
irrigations when the ages of plants
reached 24 , 36, 48, 60 and 72 days,
respectively. The three antioxidants
namely citric acid and ascorbic acid
each at 500 pm and salicylic acid at
100 ppm were sprayed three times at
45 & 60 and 75 days from sowing.
Triton B as a wetting agent was added
at 0.05% to all solution of these
antioxidants and spraying was done till
runoff. Potassium was spilted into
equal doses , the first was added after
30 days from sowing then the second
one was applied at 30 days later. It was

added in the form of potassium
sulphate (48% K,0) at rates of 36 and
72 Kg K,0 / fed.

All recommended common
agricultural practices were adopted
throughout in the two seasons.

Data were collected from each
sub — sub — plot basis, for the
following characters, plant height cm,
number of fresh leaves ear height cm,
ear weight (g) , number of grains / ear,
shelling % and grain yield / fed
All obtained data in both seasons were
subjected to statistical analysis
according to the procedures outlined
by Mead et al., (1993) . The means of
the treatments were compared using
the L.S.D. test in each season.

RESULTS AND DISCUSSION

It is clear from the data in tables
1,2, 3and5 that skipping 1%, 2™ ,
3 4" or 5" irrigation significantly
reduced values of plant height, number
of leaves, ear height and ear weight of
maize  comparing with  normal
irrigation. The great reduction on plant
that left without the first irrigation
(skipping 1% irrigation). Skipping 2" ,
3, 4™ or 5" irrigation had the same
trend or such growth character. The
greatest values were produced with
carrying out normal irrigation. These
results were true during seasons.

It is clear from the obtained data
that spraying salicylic acid at 100 ppm
as well as citric acid and ascorbic acid
each at 500 ppm significantly was
followed by stimulating, plant height,
number of leaves and ear characters
comparing with the control treatment.
The outstanding effect  was
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significantly  attributed to using
salicylic acid, ascorbic acid and citric
acid, in ascending order. The untreated
plants produced lowest values. The
greatest values were produced when
the plants treated with citric acid at
500 ppm. Similar results were found
during both seasons.
Supplying the plants with K at 36 to
72  kg/ fed. significantly was
accompanied with stimulating values
relative to the control treatment. No
significant promotion on results was
observed among the two levels. These
results were true during both seasons.
All interactions among the three
factors had significant effect. The
highest values were recorded with
normal irrigation, spraying the plants
with citric acid at 500 ppm and
application of K at 72 kg/ fed.

Number of grains / row:

Tables (6 and 7) show the effect
of  irrigation  skipping,  some
antioxidants and potassium application
on the number of grains per row and
shelling % of maize during 2012 and
2013 seasons.

Skipping irrigation water had
significant reduction on the number of
grains/ row and selling % over normal
irrigation. Delaying of irrigation
skipping significantly was
accompanied with reducing values
comparing to withholding the first
irrigation. The lowest values were
recorded when the fifth irrigation was
skipped. Normal irrigation gave the
highest values. Similar results were
announced during 2012 and 2013
seasons.

Treating maize plants with an
antioxidant significantly was
responsible for improving the number
of grains / row and shelling % over the
control treatment. Spraying citric acid,
ascorbic acid and salicylic acid, in
descending order was accompanied
with enhanced the values . The highest
values are recorded on the plants
treated with citric acid. The untreated
plants produced the lowest values.
Similar trend was noticed during both
Seasons.

Addition of K at 36 to 72 kg/ fed.
had significant promotion on the
number of grains/ row over the control
treatment. No significant differences
on such aspect was detected among the
two levels of K. Application of 72 kg/
fed gave the highest values. The
untreated plants produced the lowest
values. The same trend was observed
during both seasons.

All the investigated interactions
had significant effect on the two
characters. The maximum values were
recorded with normal irrigation and
application of citric acid and K at 74
kg/ fed . These results were true during
both seasons.

Grain yield/ fed

Data in table (8) shows the effect
of irrigation skipping, some
antioxidants and potassium application
on grain yield/ fed of maize during
2012 and 2013 summer growing
seasons.

Skipping 1%, 2" 39 4™ or 5"
irrigation significantly reduced seed
yield/ fed. Relative to normal
irrigation. The reduction on seed yield/
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fed. was significantly increased with
skipping the last irrigations (3" , 4" or
5™ irrigation)  comparing  with
withholding any first irrigations
skipping the 5" irrigation gave the
lowest values. The highest values were
recorded on normal irrigation
treatment. These results were true
during both seasons.

Seed vyield/ fed was significantly
improved owing to spraying the plants
with an antioxidants the best
antioxidant in this respect was citric
acid, followed by ascorbic acid.
Salicylic acid ranked the last position.
Similar results were announced during
both seasons.

Using K at 36 to 72 kg/ fed. was
significantly associated with
enhancing seed yield/ fed. rather than
the check treatment. Increasing K
levels from 36 to 72 kg/ fed. failed

significantly to show measurable
promotion on seed vyield/ fed. These
results were true during 2012 and 2013
seasons.

All interactions had significant
effect on seed yield/ fed. Using any
antioxidant or K significantly was very
effective in counteracting the adverse
effects of drought on seed yield / fed.
The maximum values from economical
point of view (4600 & 4670 kg.) were
obtained with carrying out normal
irrigation besides spraying citric acid
and K at 36 kg/ fed during both
seasons, respectively.

CONCLUSION:

Normal irrigation and application
of citric acid at 500 ppm and K at 36
kg K,0 / fed gave the best results with
regard to yield and its components of
maize plants.
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Table (1): Effect of irrigation skipping, some antioxidants and potassium
application on plant height (cm) of Maize plants in 2012 and 2013 seasons.

2012 2013
Irrigation skipping antioxidant < I?\\A/:Iasnkg. () Mean
treatments C, C, C,
) (B) 00 3 & B& 4 G G (A&
kg kg 72 kg B& kg 36 kg T72kg B
AB) &AB)
A: Normal irrigation by 241.6 2427 243.0 2424 2430 2443 2444 2439
b, 2433 2445 2447 2442 2449 247.0 2470 2463
bs 246.0 247.1 2472 2468 2473 248.0 248.6 248.0
bs 2450 2493 2494 2489 2500 2515 2514 251.0
Mean 2447 2459 246.0 2455 246.3 2477 2478 2473
A, Skipping 1% Irrig. by 2270 2285 2287 2281 2286 229.0 2291 2289
b, 2285 229.6 229.7 2293 2300 231.0 2315 2308
bs 230.0 2313 2314 2309 2320 233.0 2330 2327
by 2313 2325 2326 2321 2340 2350 2353 2348
Mean 229.2 2304 2306 2301 2311 2320 2322 2318
A; Skipping 2™ by 228.6 229.7 230.0 2294 2290 230.0 230.0 229.7
Irrig. b, 230.3 2315 2316 2321 2300 2313 2314 2309
bs 2319 233.0 233.0 2326 2323 2333 2336 2331
by 2330 2341 2342 2338 2343 2356 2357 2352
Mean 2309 2320 2322 2317 2314 2325 2326 2322
A, Skipping 31 Irrig. by 229.0 2301 230.2 229.8 2293 230.6 230.7 230.2
b, 2300 2314 2315 2310 2303 2316 2320 2313
bs 2320 2333 2334 2329 2326 2337 2340 2334
b4 233.0 2344 2345 2340 2347 2359 2360 2355
Mean 231.0 2323 2324 2319 2317 2329 2331 2326
As Skipping 4" by 229.0 2300 230.3 230.0 2294 2305 230.6 2302
Irrig. b, 2300 231.3 2314 2309 2304 2316 2317 2312
bs 2320 2331 2332 2328 2327 2338 2340 2335
by 2330 2340 2340 2337 2348 2359 236.0 2356
Mean 2310 2321 2322 2318 2318 2329 2330 2326
A SKipping 5™ Irrig. by 229.0 2299 230.0 229.6 2295 2305 230.6 2302
b, 230.0 231.3 2314 2309 2304 2315 2316 2312
bs 232.0 2331 2333 2328 2327 2338 2340 2335
by 2330 2344 2345 2340 2350 2369 2370 2363
Mean 231.0 2321 2323 2318 2319 2331 2333 2328
Mean B b, Control 230.7 231.8 2320 2315 2314 2324 2325 2321
b, Salicylic acid 232.0 2332 2333 2328 2326 2340 2342 2336
bs Ascorbicacid 2339 2351 2352 2347 2349 2359 2362 2357
b, Citric acid 2352 236.4 2365 236.0 2571 2384 2385 238.0
Mean (C) 233.0 2341 2343 2340 2352 2354
New L.S.D. at 5% A 26 A2.1
B1.0 B1l.1
AB 25 AB 2.7
co0.9 c10
AC 2.2 AC 2.5
BC 1.8 BC 2.0
ABC 4.4 ABC 5.0
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Table (2): Effect of irrigation skipping, some antioxidants and potassium
application on the number of green leaves of Maize in 2012 and 2013 seasons.

2012 2013
K levels kg. (fed.) (C)
Irrigation antioxidant Mean Mean
skipping (A) treatments (B) C, C, Cs (A& Ci C, Cs (A&
00kg 36kg 72kg B& 00kg 36kg 72kg B
AB) &AB)
A; Normal b, 17.9 18.4 18.5 18.3 17.2 17.7 17.8 17.6
irrigation b, 18.7 19.3 19.4 19.1 18.3 18.8 18.9 18.7
bs 19.9 20.5 20.5 20.3 19.4 19.9 20.0 19.8
by 21.2 21.7 22.8 21.9 20.3 20.8 20.9 20.7
Mean 19.4 19.9 20.3 19.9 18.8 19.3 19.4 19.2
A, Skipping by 10.0 10.6 10.6 10.4 9.4 9.9 10.0 9.8
1% Irrig. b, 10.9 115 11.6 11.3 10.5 10.9 11.0 10.8
bs 11.8 12.3 12.4 12.2 11.6 121 12.2 12.0
b4 12.4 12.9 13.0 12.8 12.7 13.2 13.3 13.1
Mean 11.2 11.8 11.9 11.6 11.0 115 11.6 114
As Skipping by 125 13.0 13.1 12.9 10.5 10.9 114 10.9
2" Irrig. b, 135 14 14.1 13.9 11.6 121 12.2 12.0
bs 14.1 14.6 14.7 145 12.7 13.2 13.3 13.1
b4 15.2 15.7 15.8 15.6 13.6 14.1 14.2 14.0
Mean 13.8 14.3 14.4 14.2 121 125 12.7 12.4
A4 Skipping by 12.9 134 135 13.3 11.7 12.2 12.3 12.1
3 Irrig. b, 13.9 14.4 145 14.3 12.8 13.3 134 13.2
bs 14.9 15.4 15.5 15.3 13.8 14.3 14.4 14.2
b4 153 16.3 16.4 16.2 14.9 15.4 15.5 15.3
Mean 14.3 14.8 14.9 14.7 13.3 13.8 13.9 13.7
As Skipping by 14.1 14.6 14.7 145 12.9 134 135 13.3
4" rrig. b, 15.0 15.5 15.6 154 14.0 145 14.6 14.4
bs 16.0 16.5 16.6 16.4 15.0 15.5 15.6 154
b4 16.9 17.4 175 17.1 15.9 16.4 16.5 16.3
Mean 15.3 16.0 16.1 15.8 14.4 14.9 15.0 14.8
As Skipping by 14.1 14.6 14.7 19.2 13.0 135 13.6 134
5™ Irrig. b, 15.0 15.5 15.6 15.4 141 14.6 14.7 145
bs 16.0 16.5 16.6 16.4 15.0 15.5 15.6 154
b4 17.0 175 17.6 174 16.0 16.5 16.7 16.4
Mean 15.5 16.0 16.1 15.9 145 15.0 15.1 14.9
Mean B b: Control 135 14.1 14.1 13.9 124 12.9 13.1 12.8
b, Salicylic acid ~ 14.5 15.0 15.1 14.9 135 14.0 14.1 13.9
bs Ascorbicacid  15.4 15.9 16.0 15.8 145 15.0 15.1 14.9
b, Citric acid 16.1 16.9 17.1 16.7 15.5 16.0 16.1 15.9
Mean (C) 14.9 15.5 15.6 14.5 15.1 15.2
New L.S.D. at 5% A10 A1l0
B1.0 B1.0
AB 2.5 AB 2.5
C05 C0.6
AC1.2 AC 15
BC 1.0 BC1.2
ABC 2.4 ABC 3.0

- 435 -



Tantawy et al., 2016

Table (3): Effect of irrigation skipping, some antioxidants and potassium
application on the ear height (cm) of Maize plants in 2012 and 2013 seasons.

2012 2013
K levels kg. (fed.) (C)
Irrigation antioxidant Mean Mean
skipping (A) treatments (B) C, C, Cs (A& Cy C, Cs (A&
00kg 36kg 72kg B& 0.0kg 36kg 72kg B
AB) &AB)
A; Normal by 1939 1950 1952 1944 1930 1941 1942 1938
irrigation b, 195.0 1961 196.2 1958 1941 1952 1953 1949
bs 196.9 1980 1981 1977 1960 1971 197.2 196.8
o 198.0 1991 199.2 1988 197.1 1982 1983 1979
Mean 195.9 1970 197.1 1967 1950 196.1 196.2 1958
A, Skipping by 180.0 1811 1812 1808 179.1 180.2 180.3 1799
1 Irrig. b, 181.0 1821 1822 1818 180.1 1812 1813 1809
bs 1829 1830 1831 1830 182.0 1831 1832 1828
bs 1840 1851 1852 1851 1831 1842 1843 1839
Mean 1819 1828 1829 1825 181.0 1821 1822 1818
A; Skipping by 181.3 1824 1825 1821 1804 1815 1826 1815
2" Irrig. b, 1833 1844 1845 1841 1824 1835 184.6 1835
bs 1845 1856 1857 1853 1834 1845 1846 1842
by 1856 189.7 189.8 1884 1845 1856 1857 1853
Mean 1844 1855 1856 1852 182.6 1837 1843 1835
A, Skipping by 1840 1851 1852 1848 1825 1836 1847 1836
3 Irrig. b, 185.0 186.1 186.2 1858 1835 1846 1847 1843
bs 186.0 187.1 1872 1868 184.6 1857 1858 1854
b4 187.3 1884 1835 1881 186.0 187.1 187.2 186.8
Mean 1855 1866 186.7 186.3 184.1 1852 1856 185.0
As Skipping by 186.0 187.1 1872 1868 184.0 1851 1852 1848
4" Irrig. b, 188.0 189.1 189.2 1888 1855 186.6 186.7 186.3
bs 1895 1906 190.7 1903 186.8 1879 188.0 1876
by 191.0 1921 1922 1918 1879 189.0 189.1 1887
Mean 188.6 189.7 189.8 1894 186.0 187.1 187.2 186.8
As Skipping by 188.0 189.1 189.2 1888 186.0 187.1 187.2 186.8
5™ Irrig. b, 1899 1910 1911 190.7 1875 1886 1887 1883
bs 191.0 1921 1922 1918 189.9 190.1 190.2 190.1
by 1923 1924 1925 1924 191.0 1921 1922 1918
Mean 190.3 1911 1912 1909 188.6 1894 1895 189.2
Mean B b: Control 1855 186.6 186.7 186.3 184.1 1852 185.7 185.0
b, Salicylic acid 187.8 1881 1882 1880 1855 1866 186.8 186.3
bs Ascorbic acid 1884 1894 1895 189.1 1871 1880 188.1 1877
b, Citric acid 190.2 1911 1912 1908 188.2 1893 1894 1923
Mean (C) 188.0 188.8  188.9 186.3 187.3 1875
New L.S.D. at 5% All Al.2
B 1.0 B0.9
AB 2.5 AB2.2
Cco0.7 C0.8
AC 1.7 AC2.0
BC14 BC1.6
ABC 3.4 ABC4.0
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Table (4): Effect of irrigation skipping, some antioxidants and potassium
application on the ear weight (g) of Maize cv 3- Way Cross 352 during 2012
and 2013 summer growing seasons.

2012 2013
K levels kg. (fed.) (C)
Irrigation antioxidant Mean Mean
skipping (A) treatments (B) Cy C, Cs (A& 5:6 C, Cs (A&
0.0kg 36kg 72 kg B& k 36kg 72kg B
AB) 9 &A)
A; Normal b, 280.0 286.6 286.6 284.2 2819 290.0 2910 287.6
irrigation b, 290.0 297.0 297.3 228.1 2918 301.0 3020 298.3
bs 295.0 303.0 304.0 300.7 2969 305.0 306.7 3029
b4 303.0 310.0 311.0 308.0 305.0 3150 316.0 312.0
Mean 292.0 299.0 299.7 296.9 2939 302.7 3039 300.2
A, Skipping by 260.0 267.0 268.0 265.0 262.0 2710 2719 268.3
1 Irrig. b, 269.0 277.0 271.7 274.6 271.0 280.0 2810 2773
bs 279.0 287.0 288.0 284.7 2816 2920 2929 288.8
b4 286.0 293.0 293.7 290.9 288.0 299.0 299.7 295.6
Mean 2735 281.0 281.8 278.8 2756 2855 286.3 2825
A Skipping by 244.0 252.0 253.0 249.7 246.0 2550 256.0 252.3
2" Irrig. b, 252.0 260.0 260.6 257.5 2540 260.0 2609 258.3
bs 260.0 266.0 267.0 264.3 2619 2710 2720 268.3
by 2.69.0 275.0 276.0 273.3 2710 2800 2805 277.2
Mean 256.2 263.2 264.1 264.2 2582 2665 2673 264.0
A, Skipping by 236.0 243.0 244.0 241 238.0 247.0 248.0 2440
3 Irrig. b, 243.0 250.0 250.6 2479 2450 2550 256.0 252.0
bs 250.0 256.0 256.6 254.2 252.0 264 265.0 260.3
b4 256.0 262.0 262.3 260.1 259.0 269.0 270.0 266.0
Mean 246.2 252.7 253.3 250.7 2485 258.7 259.7 255.6
As Skipping by 226.0 232.0 233.0 230.3 2275 2380 239.0 23438
4™ Irrig. b, 235.0 242.0 243.0 240 237.0 247 248.0 2440
bs 244.0 253.0 254.0 250.3 246.0 2600 261.0 255.7
b4 251.0 260.0 261.0 257.3 2525 2625 263 259.3
Mean 239.0 246.7 247.7 2445 240.7 2518 252.7 2484
As Skipping by 220.0 226.5 227.0 224.5 2220 2310 2320 2283
5" Irrig. b, 226.3 233.0 2345 2311 2289 239.0 240.0 236.0
bs 232.9 240.0 240.5 237.8 235.0 2450 246.0 242.0
b4 238.9 244.0 245.0 242.6 2409 2499 250.0 2469
Mean 229.5 235.8 236.6 234.0 2317 2412 2420 2383
Mean B b, Control 244.3 251.0 251.9 248.8 246.2 2553 256.3 252.6

b, Salicylicacid ~ 252.5 259.8 260.5 257.6 2546 2636 2646 2609
bs Ascorbic acid  260.1 267.5 268.3 265.3 2622 2728 2739 269.6
b, Citric acid 267.3 274.0 274.8 272.0 269.4 2792 2798 2746

Mean (C) 256.1 263.1 263.9 258.1 267.8 268.7
New L.S.D. at 5% A3.0 A34

B28 B 3.0

AB 6.9 AB 6.7

C2.6 cav

ACG6.4 AC 6.6

BC5.2 BC 3.4

ABC 12.8 ABC 13.2
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Tale (5): Effect of irrigation skipping, some antioxidants and potassium application
on the number of grains / row of Maize cv 3- Way Cross 352 during 2012 and
2013 summer growing seasons.

Irrigation antioxidant 2012 2013
skipping treatments (B) K levels kg. (fed.) (C)
A C: C, Cs Mean C. C, Cs Mean
0.0kg 36 72 kg (A& 0.0 kg 36 kg 72kg  (A&B
kg B& &AB)
AB)
A b, 44.0 446 447 44.4 44.6 45.0 45.0 44.9
Normal b, 44.9 455 455 45.3 45.6 46.1 46.2 46.0
irrigation bs 456 462 463 46.0 46.2 47.0 47.1 46.8
b, 46.3 470 471 46.8 47.0 475 47.7 47.4
Mean 452 458 459 456 458 46.4 46.5 46.2
Ao b, 426 432 433 43.0 43.2 44.0 44.1 43.8
Skipping b, 43.1 437 438 435 43.7 44.1 44.0 43.9
1% Irrig. bs 44.0 446 452 446 445 45.0 45.0 44.8
b, 44.4 448  45.0 44.7 45.0 45.6 45.7 45.4
Mean 435 440 443 43.9 44.1 44.6 44.7 445
As b, 415 420 420 41.8 422 43.0 431 42.8
Skipping b, 42.0 426 432 42.6 42.6 43.4 435 43.2
2" Irrig. bs 426 431 434 43.0 43.3 44.0 44.1 44.8
by 431 440 442 438 43.7 44.0 441 43.9
Mean 423 429 432 42.8 42.9 43.6 43.7 43.4
Ay b, 39.5 40.0 40.1 39.9 40.1 40.5 40.5 40.4
Skipping b, 40.1 407 408 40.5 40.7 41.2 41.2 41.0
3 Irrig. bs 40.6 412 413 41.0 41.3 42.2 42.3 41.9
b, 41.0 416 417 41.4 41.6 42.0 41.1 41.9
Mean 40.3 408 409 40.7 40.9 41.4 415 41.3
As b, 38.6 395 396 39.2 39.2 40.0 40.4 39.9
Skipping b, 39.2 40.0 40.1 39.8 39.9 40.5 40.6 40.3
4" rrig. bs 40.0 405 40.6 40.4 40.3 40.8 41.0 40.7
b, 405 409 41.0 40.8 41.2 41.2 41.2 41.2
Mean 395 40.2 403 40.0 40.1 40.6 40.8 40.5
As b, 38.0 38.6 386 38.4 38.7 39.0 39.1 38.9
Skipping b, 385 39.0 391 38.9 39.2 40.0 40.0 39.7
5" Irrig. bs 39.0 39.9 400 39.6 39.9 40.5 40.6 40.3
b, 395 401  40.2 39.9 40.4 40.9 41.0 40.8
Mean 38.7 394 394 39.2 39.5 40.1 40.1 39.9
Mean B b Control 40.7 413 413 41.1 41.3 41.9 42.0 41.7
b, Salicylic acid ~ 41.3 419 420 41.7 41.9 425 425 42.3
bs Ascorbic acid 41.9 425 428 42.4 42.5 43.2 43.3 43.0
b, Citric acid 42.4 430 432 42.9 43.1 43.0 43.6 43.2
Mean (C) 41.6 422 424 42.2 42.7 42.8
New L.S.D. at 5% ALl AL.0
B0.6 B0.5
ABL.5 AB1.2
Co05 Co.5
AC1.2 ACL1.2
BC1.0 BC1.0
ABC2.4 ABC2.4
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Table (6): Effect of irrigation skipping, some antioxidants and potassium
application on the percentage of shelling of Maize cv 3- Way Cross 352
during 2012 and 2013 summer growing seasons.

2012 2013
Irrigation antioxidant K levels kg. (fed.) (C)
skipping () treatments 8) b 2 & men(ae 002 % Men(az
' B& AB) ' B &AB)
kg kg kg kg kg kg
Ay Normal by 841 846 847 84.5 839 844 845 84.3
irrigation b, 846 852 853 8/5.0 844 849 850 84.8
bs 852 858 859 85.6 850 855 856 85.4
by 86.0 865 865 86.3 85.8 853 85.4 85.5
Mean 849 855 856 85.3 847 850 851 84.9
A, Skipping by 836 841 842 83.9 834 839 840 83.8
1% Irrig. b, 842 846 847 84.5 840 845 846 84.4
bs 846 849 850 84.8 844 849 850 84.8
by 850 854 855 85.3 848 843 844 845
Mean 843 847 848 84.6 841 844 845 84.3
As Skipping by 830 834 835 83.3 82.8 832 833 83.1
2" Irrig. b, 836 840 841 83.9 834 839 840 83.9
bs 842 846 850 84.6 840 845 846 84.4
by 85.7 863 96.4 96.1 955 960 96.1 95.9
Mean 841 845 847 84.4 839 844 845 843
A, Skipping by 822 831 832 82.8 820 825 826 82.4
3¢ Irrig. b, 830 835 836 83.4 82.8 833 834 83.2
bs 836 840 841 83.9 834 839 840 83.8
by 840 846 847 84.4 83.8 843 844 84.2
Mean 832 838 839 83.6 83.0 835 836 83.4
As Skipping by 810 815 815 81.3 80.8 813 814 81.2
4" rrig. b, 816 819 820 81.8 81.4 819 820 81.8
bs 822 826 827 82.5 820 825 826 82.4
by 830 835 835 83.3 82.8 833 834 83.2
Mean 819 823 824 82.2 81.7 822 823 82.1
A, Skipping by 80.0 805 805 80.3 79.7 802 803 80.1
5" Irrig. b, 805 810 811 80.9 80.3 80.8 80.9 80.7
bs 81.0 8.7 818 815 80.8 813 814 81.2
by 81.4 820 821 81.8 81.2 817 818 81.6
Mean 80.7 813 813 81.1 80.5 810 811 80.9
Mean B by Control 823 828 829 82.7 82.1 825 826 82.4
b, Salicylicacid 829 833 83.4 83.2 82.7 832 833 83.1
bs Ascorbicacid 834 839 84.0 83.8 832 837 838 83.6
b, Citric acid 841 847 847 84.5 839 841 842 84.1
Mean (C) 832 837 838 83.0 834 835
New L.S.D. at 5% A0.5 A0.5
B0.4 B0.4
AB0.9 AB1.0
€05 C0.3
AC1.3 AC0.7
BC1.0 BC0.6
ABC2.6 ABCl1.4
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Table (7): Effect of irrigation skipping, some antioxidants and potassium
application on the grain yield / fed (kg.) of Maize in 2012 and 2013 seasons.

2012 2013
A K levels kg. (fed.) (C)
ISI’IZII%?)tIIr?gI’] antioxidant Mean Mean
A) treatments (B) Ci Cx Cs (A& (of} C, Cs (A&
0.0kg 36kg 72 kg B& 0.0kg 36kg 72 kg B
AB) &AB)
A: Normal by 4000.0 41500 41550 4101.6 40100 41100 42300 4150.0
irrigation b, 4190.0 4350.0 4400.0 4313.3 4200.0 4400.0 4420.0 43400
bs 4300.0 4450.0 4500.0 4416.6 4320.0 45200 4530.0 4456.6
bs 4450.0 4600.0 4650.0 4566.6 4470.0 4670.0 4690.0 4610.0
Mean 42350 43875 44262 4349.57 4250.0 4450.0 44675 4389.1
A, Skipping by 3600.0 37000 3750.0 3683.3 3620.0 3820.0 3830.0 3756.6
1% Irrig. b, 3800.0 3960.0 3970.0 3910.0 3820.0 4020.0 4040.0 3960.0
bs 4000.0 41400 41500 4096.6 4030.0 4230.0 42500 4170.0
b4 41500 43000 43100 42533 41700 43700 4380.0 4306.6
Mean 3887.5 4025.0 40450 3985.83 3910.0 41100 41250 4048.3
A; Skipping by 3450.0 3600.0 3601.0 3550.3 3470.0 3670.0 3690 3610.0
2" Irrig. b, 3600.0 3750.0 3796.0 3706.6 3620.0 3820.0 38530 3758.3
bs 3900.0 4050.0 4060.0 4003.3 3930.0 4130.0 4140.0 4066.6
b4 3950.0 41000 41200 4056.6 3470.0 3670.0 36850 3608.3
Mean 37250 3875.0 3887.7 3829.23 36225 38225 38275 2760.8
A, Skipping b: 3300.0 3450.0 3470.0 3406.6 3320.0 3520.0 3530.0 3456.6
3 Irrig. b, 3500.0 3650.0 3665.0 3605.0 3520.0 3720.0 37350 3658.3
bs 3800.0 3950.0 3955.0 3901.6 3820.0 4020.0 40350 3958.3
b4 395.0 4100.0 41200 4056.6 3970.0 41700 4180.0 4106.6
Mean 36375 37875 38025 37425 36575 38575 3870.0 3795.0
As Skipping by 3200.0 3350.0 3370.0 3306.6 3220.0 3420.0 34300 3356.6
4™ rrig. b, 3450.0 3600.0 3630.0 3560.0 3470.0 3670.0 3685.0 3608.5
bs 3700.0 3850.0 3870.0 3806.6 3720.0 3920.0 3940.0 3860.0
b4 3850.0 4000.0 4050.0 3966.6 3870.0 4070.0 4085.0 4008.5
Mean 3550.0 3700.0 3730.0 3660.0 3570.0 3770.0 37850 3708.3
Ag Skipping by 3111.0 31600 3180.0 3150.3 3131.0 3331.0 33450 3269.0
5" Irrig. b, 3400.0 3550.0 356.0 3503.3 3420.0 3620.0 3630.0 3556.6
bs 3650.0 3800.0 3820.0 3756.6 3670.0 3870.0 3880.0 3806.6
b4 3800.0 3950.0 3970.0 3906.6 3820.0 4020.0 4040.0 3960.0
Mean 3490.2 36150 36325 3579.2 3510.2 3710.2 37237 3648.0
Mean B b, Control 34435 3568.3 3587.6 3533.1 3461.8 3661.8 3675.8 3599.8
b, Salicylicacid ~ 3656.6 3810.0 38325 3766.3 .675.0 3875.0 3890.8 3813.6
bs Ascorbicacid ~ 3891.6 4040.0 4059.1 3996.9 39150 41150 4129.1 4053.0
b, Citric acid 4025.0 4175.0 42033 41344 39616 41616 4176.6 4099.9
Mean (C) 37549 3898.3 3920.6 37534 39534 3968.1
New L.S.D. at 5% A96.9 A99.9
B82.2 B79.3
AB201.4 AB194.3
C71.0 C69.3
AC173.9 AC169.8
BC142.0 BC138.6
ABC ABC138.6
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