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RESULTS AND DISCUSSION

I- Growth measurements:

Results presented in Table (3) show the effect of
irrigation treatments, ascorbic acid concentrations and N-rate on
plant height number of tillers/ m”, dry weight of tillers/ m? and
Total chlorophyll at 80 days after planting in the two growing
seasons (2004/2005 and 2005/2006 seasons).

1- Effect of irrigation treatments:

1.1. Plant height:
Plant height of wheat at 80 days from planting was

significantly affected by exposing wheat plants to soil moisture
stress in both seasons. Irrigation of wheat plants at 40 %
available soil moisture depletion (Table 3) gave the tallest plant
(66.7 and 70.4 cm) in the first and second seasons, respectively.
Whereas, irrigation after 80 % ASMD gave the shortest plant
49.4 and 52.1 cm. in the first and second seasons, respectively.
These results may be due to that water stress decreased the
activity of merstimatic tissues responsible for elongation of
plant. The decreasing in plant height due to the decrease in the
number and size of cells. Abdel-Fatah (1982), Abu-Elela
(1996), El-Sherbeny (2003), Hussein (2005), El-Afandy (2006)
and Fang ef al. (2006) reported similar results.

1.2 Number of tillers/ m’:

Results in Table (3) indicate that irrigation treatments had
a significant effect on number of tillers / m® in the two growing
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seasons. Increasing soil moisture depletion from 40 to 80%
caused subsequent decrease in number of tillers / m?. The
increment in number of tillers / m” by irrigation at 40 % ASMD
was 104 and 123 tillers/ m* over the treatment of irrigation at 80
% ASMD in the first and second seasons, respectively. These
results due to water stress decreased the activity of merstimatic
tissues responsible for increasing tillers number per plant. The
same trend was obtained by Abdel-Fatah (1982), Abd-El-Aal
(1991), Mohamed (1992), El-Sherbeny (2003) , Hussein
(2005) and El-Afandy (2006) .

1. 3. Dry weight of tillers/ m’ (g):

It was obvious said that decreasing the content of soil
moisture before irrigation (at 80 % ASMD) caused a significant
decrease in dry weight of tillers /m? in both seasons as shown in
Table (3). The maximum dry weight of tillers was 763 and 825
g/m’, obtained from irrigation at 60 % ASMD in the first and
second seasons, respectively. Whereas, the minimum dry weight

were 478 and 509 g/m’ respectively, produced from irrigation at
80 % ASMD. These results are due to that water stress which
decreased the activity of merstimatic tissues responsible for
elongation of plant and tillers/ m’. These results are harmony
with those obtained by El-Sherbeny (2003) and Kassab and
El- Zeiny (2005).

1.4 Flag leaf area ]cmzl:
Table (3) show clearly that the flag leaf area was

significantly affected by irrigation treatments in both seasons.
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The highest mean values of flag leaf area at 80 days from
planting was 36.57 cm in the first season and 35.95 in the second
season produced from irrigation of wheat plants at 60 and 40 %
ASMD, respectively. Whereas, the lowest area was 24.44 and
22.91 cm, obtained from irrigation at 80 % ASMD in the first
and second seasons, respectively. The increase in the amount of
water resulted in increasing the mean values of leaf area because
of the role of water in relation to the photosynthesis activity,
which increases the merstimatic activity and the leaf growth.
This result was expected since all elongation is correlated to tug
or pressure which is reduced as water deficits occur. These
results are in agreement with those obtained by Abdel-
Fatah(1982), Abd-El-Aal (1991), Abu-Elela(1996) and El-
Sherbeny (2003).

1.5 Total chlorophyll:
The results reported in Table (3) indicate that total
chlorophyll in leaves of wheat plant was significantly increased

by increasing available soil moisture depletion in the two
growing seasons. Irrigation at 80 % available soil moisture
depletion gave the maximum mean values of Total chlorophyll
which equal to 16.7 and 15.80 mg/g d.w.in the first and second
seasons, respectively. Whereas, the minimum one was 13.05 and
14.86 mg/g. respectively, produced from irrigation at 40 %
ASMD. These results may be due to photosynthesis rate
continuing in height with low leaf water potential in addition,
photosynthesis rate decreased in old leaves before young leaves
(Crafts, 1968). Also, Gupta and berkowitz,1988, and Gupta
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et al., 1989.they found that photosynthesis of wheat plants
improved with increasing water stress as a result of increase in
potassium ion concentration in the soil. On the contrary, Abo El-
Kheir (2000) reported that decreasing water supply caused
significant reduction in total chlorophy]ll.

2-Effect of ascorbic acid concentrations:

2.1 Plant height:
Results in Table (3) show that plant height of wheat at 80
days after planting was significantly increased by increasing

concentration of ascorbic acid up to 1000 mg/L. as foliar
application in the two seasons. The application of ascorbic acid
at 500 and 1000 mg/ L. increased plant height over the untreated
wheat plants by 7.80 and 12.88 % respectively, in the first
season. While, the corresponding increase were by 7.51 and
16.38% respectively, in the second season. In this respect, the
obtained increase of this trait may be due to the stimulating
effect of vit. C on vegetative growth and regarded in attract
amount to maintain normal vegetative growth to increase plant
growth including increase plant height. Also, Oertil (1987)
reported that functions of vitamin C are reversal at stress effects
(temperature and poisons), antioxidant, protection of chloroplast
and electron transport system. It also stimulates respiration
activates, cell division and many enzymes activities. These
results are in line with those obtained by Zhang and Stanley
(1994), Wang et al. (1995), Negm (1998), Anton ef al. (1999),
Hamed and Hamada (20002), Abd- El-Hameed ef al. (2004),
Irfan et al. (2006) and Zewail (2007).
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2.2. Number of tillers/ m*:

Results presented in Table (3) show that application of

ascorbic acid had significant effect on number of tillers/ m® in
the two growing seasons. The highest number of tillers/ m* was
352 and 402, produced from spraying of ascorbic acid at 1000
mg/ L. in the first and second seasons, respectively. On the
contrary, no significant difference was obtained between
application of ascorbic acid at 500 and 1000 mg/ L. in the first
season. The obtained increase of this trait could be attributed to
induce many stimulating effects on plant growth and some
physiological processes and cytokinines synthesis and enhancing
cell division to increase plant growth leading to an increase of
tillering plants. The obtained results are in accordance with those
of Oertil (1987), De Gara ef al. (1991), Hamed and Hamada
(2002) and Zewail (2007).

2. 3. Dry weight of tillers/ m’:

The men values of dry weight of tillers/ m’ were

significantly increased by application of ascorbic acid to wheat
plants when compared with the untreated wheat plants in both
seasons. The increments reached 16.16 and 13.13 % for
application of ascorbic acid at 500 and 1000 mg/ L. in the first
season as well as 19.59 and 16.40 % in the second season
respectively. This result may be attributed to the increase in dry
~ matter to the increment in plant height, number of tillers/ m’ and
leaf area of wheat plant as well as a result of influencing
physiological processes such as synthesis of enzymes .The
results mentioned above are in good agreement with those
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obtained by De Gara ef al. (1991), Wang ef al. (1995),
Adarouze, Dalia (1997), Anton ef al. (1999), Hamed and
Hamada (2002), Irfan ef al. (2006) and Zewail (2007).

2.4. Flag leaf area (cm’):
The effect of ascorbic acid on flag leaf area (cmz) was

significant when compared with the control treatment (zero
ascorbic acid) in the two growing seasons as shown in Table (3).
Application of ascorbic acid at 1000 mg/ L. gave the maximum
mean values of flag leaf area, which equal 33.13 and 31.87 cm?
in the first and second season, respectively. Whereas, there is not
a significant effect between 500 and 1000 mg/ L. in the two
growing seasons. On the contrary, the minimum mean values of
flag leaf area was 31.43 and 30.37 cm’, produced from untreated
wheat plants in the first and second seasons, respectively. In this
respect, vit. C one of the most important vitamin having
stimulation effects on plant growth, cell division in different
plants. Anton ef al. (1999), Abd-El-Hameed ef al. (2004), Irfan
et al. (2006) and Zewail (2007) obtained the same trend.

2.5. Total chlorophyll:
The application of ascorbic acid at 500 and 1000 mg/L.
significantly increased total chlorophyll in leaves of wheat plants

over untreated by 4.17 and 8.0 %, respectively in the first season,
whereas, the corresponding increases were 1.66 and 1.86 %,
respectively in the second season (Table 3). On the other hand no
significant difference was obtained from application ascorbic
acid at 500 and 1000 mg/ L. in the second season. The simulative
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of photosynthetic pigments formation could be attributed to the
obtained vigorous growth that stimulate total chlorophyll
formation hence enhanced photosynthesis efficiency. Other
studies nearly got similar results by Bhat et al. (1990), Zhang
and Stanley (1994), Inskbaski and Iwaya (2006) Irfan ef al
(2006) and Zewail (2007).

3- Effect of nitrogen rates:

3.1. Plant height:
Plant height of wheat at 80 days after planting was

significantly and consistently increased by increasing N rate
from 60 to 100 Kg N/faddan in 2004/2005 and 2005/ 2006
growing seasons as shown in Table (3). The tallest plants
recorded 62.7 and 65.7 cm by adding 100 Kg N/ faddan in the
first and second seasons, respectively. On the contrary, the
shortest one recorded 53.5 and 57.2 c¢cm, by adding 60 Kg N/
faddan, respectively. The increase in plant height may be due the
increase in merstimatic activity in wheat plant and cell
elongation because nitrogen encourages both merstimatic
activity and auxin production in plants. These results are in
harmony with those obtained by Darwishe (1994), Dawood and
Kheiralla (1994), Salwau (1994), Abd-El-Fatah (1995), Abd-
El-Hakem (1996), Zaher (1996), El-Douby (1997), Metwally
et al. (1998), Zohary et al. (1998), Dardiry (1999), Abou-
Salama er al. (2000), Toaima ef al. (2000), Abou-El-Ela,
Soliman (2006) and Zewail (2007).
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3.2. Number of tillers/ m’:

Results in Table (3) show that number of tillers/ m> were
significantly increased by increasing N- rate up to 100 Kg N
/faddan in the two growing seasons. Application at 80 and 100
Kg N/ faddan resulted in increasing the number of tillers/ m® by
4.09 and 7.81 over adding 60 Kg N / faddan, respectively in the
first season. Whereas raising N-rate from 60 to 80 and 100 Kg
N/ faddan increased number of tillers/ m®> 9.27 and 14.04 %,
respectively in the second season. This increase clearly indicated
that there are a prominent role of N on vegetative growth and
tillering in wheat grown in sandy soil. These findings are in
accordance with Zaher (1996), El-Douby (1997), Dardiry
(1999), Abou-El-Ela (2001), El-Sherbeny (2003) and Zewail
(2007).

3. 3. Dry weight of tillers/ m’;

The results in Table (3) indicate that nitrogen fertilizer
had a significant effect on dry weight of tillers/ m” at 80 days

after planting in the two growing seasons. The application of 80
and 100 Kg N / faddan increased the dry weight of tillers/ m* by
12.48 and 17.54 % respectively, over the check treatment (60 Kg
N/ faddan) in the first season. The corresponding increases were
11.61 and 15.02 % respectively in the second season. In general,
N encouraged growth of plant height, flag leaf area and number
of tillers/ m” as an essential element in sandy soil, which plays a
prominent role in building new merstimatic cells, cell elongation
and increasing photosynthesis activity of wheat plants. Similar
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trend was reported by Darwiche (1994), Dardiry (1999), El-
Sherbeny (2003) and Zewail (2007).

3.4. Flag leaf area (cm?):

Results presented in Table (3) reveal that flag leaf area
(cm?) of wheat plant at 80 days after planting was significantly
affected by increasing N- rate up to 100 Kg N / faddan in both
seasons. The highest flag leaf area was 33.49 and 32.45 cm’,
produced from application 100 Kg N / faddan in the first and
second seasons, respectively. Whereas, the lowest one was 30.90
and 29.61 cm, respectively when adding 60 Kg N / faddan. In
general, N encourage growth of flag leaf area as an essential
element which plays a prominent role in building new
merstimatic cells, cell elongation and increasing photosynthesis
activity of wheat plants. These results were almost in agreement
with those obtained by Darwiche (1994), Abou-El-Ela (2001),
El-Sherbeny (2003) and Zewail (2007).

3.5. Total chlorophyll:
It was clear from Table (3) that total chlorophyll in wheat

leaves was significantly increased by increasing rate of nitrogen
fertilizer in the two growing seasons. Application of nitrogen
fertilizer up to 100 Kg N / faddan gave the highest content of
chlorophyll, which equal to 17.09 and 15.51 mg /g. d.w. in the
first and second seasons, respectively. These results may be due
to the nitrogen as essential element in sandy soil, which plays a
prominent role in increasing photosynthesis activity of wheat
plants, and stimulate chlorophyll formation. Results reported by
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Abd-El-Fatah (1995) and Zewail (2007) who showed that total
chlorophyll was significantly increased by increasing N- rate up
to 105 and 100 Kg N / faddan, respectively.

4- Interactions effect:
4.1.Interaction effect between irrigation treatments and
ascorbic acid concentrations:

The effect of the interaction between irrigation and
ascorbic acid treatment was significant on plant height, number
of tillers / m* and dry weight of tillers / m® in both seasons and
total chlorophyll in the second season only as shown in Table
(4). Irrigation at 40 % ASMD with application of ascorbic acid at
1000 mg/L. gave the greatest mean values of plant height and
number of tillers /m’. While, irrigation at 60% ASMD with
application 1000 mg/L. ascorbic acid concentration gave the best
value of dry weight of tillers/m* and irrigation at 80% ASMD
with application 1000 mg/L. ascorbic acid concentration resulted
in the highest mean value of total chlorophyll. No significant
differences were obtained between application of ascorbic acid at
500 and 1000 mg/ L. with irrigation at 40 % ASMD on plant
height, number of tillers / m’. On the contrary, the lowest ones
were obtained from without ascorbic acid and irrigating at 80 %
ASMD respect to plant height, number of tillers/m® and dry
weight of tillers /m”> whereas irrigation at 40% available soil
moisture depletion respect to Total chlorophyll. It could be
concluded that irrigation of wheat at 40 % ASMD with
application of ascorbic acid at different concentrations gave the

e ——
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best results of growth characters of wheat plants except Total
chlorophyll.
4.2. Interaction effect between irrigation treatments and

N-rates:

The results in Table (5) show that the interaction between
irrigation treatments and N-rates significantly affected plant
height in the first season, number of tillers / m” , dry weight of
tillers / m” total chlorophyll in the two growing seasons as well
as flag leaf area in the second season only. The greatest mean
values of plant height and number of tillers/m” and flag leaf area
were produced from irrigation at 40 % ASMD and 100 Kg N /
faddan, and irrigation at 60% ASMD with adding 100 kg
N/faddan respect to dry weight of tillers /m% and irrigation at
80% ASMD with adding 100 kg N/faddan respect to total
chlorophyll. Whereas, the lowest mean values of plant height,
number of tillers / m*dry weight of tillers / m” and flag leaf area
produced from adding 60 Kg N/faddan with irrigation at 80 %
available soil moisture depletion (ASMD), while, the lowest
mean value of total chlorophyll was obtained from irrigation at
40 % available soil moisture depletion with 60 Kg N / faddan
application. No significant difference was obtained between
adding 80 and 100 Kg N / faddan with irrigation at 40 % ASMD
in plant height, number of tillers / m® at 80 days after planting.
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Table (5): The interaction significantly effects of irrigation treatments with nitrogen

rates on growth characteristics,

| Dryweight | Flagleat |~ Total |

of tillers | area chlorophyll
(g/m’) (mg/g. DW).

I, = Imigation &t los¢ 40% A SMD N =60kg N/ faddzn
1;= [migation & lose 60% ASMD N, =80 kg /N/ faddan
[3= migation at lose 80% ASM.D Ni=100 kg N/ faddan

e 0 S e S O S S !
Results and Discussion -46-



4.3.Interaction effect between ascorbic acid concentrations

and N-rates:

There was a significant deference in plant height, number
of tillers / m?, dry weight of tillers / m? and Total chlorophyll in
both seasons and flag leaf area in the second season due to the
interaction between ascorbic acid and N —rates as shown in Table
(6) . Application of ascorbic acid at 1000 mg / L. with adding
100 Kg N / faddan gave the maximum mean values of growth
wheat characters under study as compared with the control
treatment (without application of ascorbic and 60 kg nitrogen
fertilizer per faddan). However, no significant difference was
obtained between application of ascorbic acid at 500 and 1000
mg/L. with adding 80 and 100 Kg N / faddan, respectively, in all
growth characters of wheat.

4.4 Interaction effect between the three factors:

The interaction effect of the three applied factors was
significant on number of tillers / m? , dry weight of tillers / m*
in the second season and total chlorophyll in the first season at
80 days after planting in one season out of two (Table 7).
Whereas, the other characters of growth were not significantly
affected by the interaction between irrigation treatments,
ascorbic acid and N — rates in both seasons. The highest mean
value of number of tillers / m* was produced from adding 100 kg
N/ faddan with sprayed 1000 mg/L. ascorbic acid concentration
and irrigation at 40 % available soil moisture depletion ASMD
and irrigation at 60% for dry weight of tileres/m® , and irrigation
at 80% for total chlorophyll in one season out of two.

“
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Table (6): The interaction significantly effects of ascorbic acid concentrations with nitrogen rates

on growth characteristics,

" Total

Plantheight |  No.of | Dryweightof | Flagleafarea
(haracters ) ; i chlorophyll
(cm), fillersim™ | fillers (g/m’) (om”)

(mg/g. D.W),

Season
Treatments

ii zﬂd l§ 2ﬂif 1§ zﬂd 2“& 181. zﬂﬂ

N | 98|29 | 305 | M| M| R 835 | 13260 | 1473

Sif Ny | 567 [ 396 BI | 362 | 3% | 629 3060 | 1422 | 1501

Ny | 97 ] 632 | 364 | 386 | 638 [ 673 15 11493 | 1541

Npo| 545 [ 582 | 331 [ 360 | 610 | 674 3024 | 1407 [ 1495

S| Ny | 612 | 650 | 348 | 392 | 6% [ 731 3236 | 1487 [ 1531

Ny | 624 | 657 | 357 | 406 | TI8 | 767 N4 | 1531554

Ny | 562 | 604 | 334 | 367 | 620 | 681 3023 | 1460 | 1494

S| Ny | 640 | 666 | 356 | 414 | 714 | T8I 361 | 1555 1536

Ny [ 661 | 682 ] 365 | 425 | 33 | ™I B | 1563 [ 1538

1.5D.at008 396 | 197 [ 1814 {2202 { 1941 [ 1001 03 | 0189 | 0.139

§,= Zero ascorbic acd N;=60kg N/ faddan
§;=500 mgL ascorbic acid N;=80kg N/ faddan
§=1000mg/L ascorbic acid Ny=100k N/ faddan
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Table (7): The interaction significantly effects of irrigation treatments and ascorbic
acid concentrations with nitrogen rates on growth characteristics.
Total

chlorophyll
(mg/g. D.W).

Dry weight of
tillers (g/m?)

Characters No. of tillers/m?

Season

2nd

Treatments

N;
N;
N3
Ny
N;
N3
Ny
N,
Ni
Ny
N;
N3
Ny
N2
N
N
N2
N;
N
N2

Ny
N
N3
N
83 N;
N3
L.S.D. at 0,05
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II- Yield and its components.

The effect of irrigation treatments, ascorbic acid
concentrations and N-rates on plant height at harvest, number of
spikes / m? , spike characters, 1000 grain weight, grain and straw
yields / faddan in 2004 / 2005 and 2005 / 2006 seasons as shown
in Table (8).

1- Effect of irrigation treatments:
1-1 Plant height at harvest:

The results show that increasing soil moisture depletion

significantly decreased wheat plant height at harvest in the two
growing seasons (Table 8). Irrigation of wheat plants at 40 %
available soil moisture depletion increased plant height by 48.75
and 45.51 % over the treatment of irrigation at 80 % ASMD in
the first and second seasons, respectively. This result may
charily that water stress decreased the activity of merstimatic
tissues responsible to elongation and then decreased internodes
length because of the reduction in cell division size. Kramer
and Boyer (1995) have carefully discussed this effect of water
stress on cell division and enlargement. Similar observations
were recorded by Abd-El-Fatah (1982), Mohamed (1992),
Dawood and Kheiralla (1994), El-Kalla e al. (1994), Abu-
Elela (1996), Sharaan ef al., (2000), El-Sherbeny (2003) and
El-Afandy (2006).

@
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1.2. Number of spikes / m’:
The data illustrated in Table (8) show that the number of
spikes / m? were significantly affected by rates of irrigation in

both seasons. The highest number of spikes / m? were 351 and
362, produced from irrigation of wheat plant at 40 % available
soil moisture depletion in the first and second seasons,
respectively. Whereas, the lowest ones were 253 and 259,
respectively, obtained from irrigation at 80 % (ASMD). The
increase in number of spikes / m’ is to be expected since the
mean values of tillers/ m” increased by decreasing soil moisture
depletion up to 40 %. Also, water stress decreased the activity of
merstimatic tissues responsible for increasing tillers number per
plant. These are in accordance with those obtained by Abd-El-
Fatah (1982), El-Kalla et al. (1994), Dawood and Kheiralla
(1994), Abu-Elela (1996), El-Hawary (2000), Munir ef al.
(2000), El1-Sherbeny (2003) and El-Afandy (2006).

1.3. Spike characters:
Results in Table (8) indicate that the effect of irrigation
treatment on spike characters i.e. spike length, spike weight,

number of grain / spike and weight of grains / spike were
significant in both seasons. Irrigation of wheat plants at 40 %
available soil moisture depletion gave the maximum mean values
of the above characters of spike in the two seasons. Whereas, the
lowest ones were produced from irrigation at 80 % ASMD. This
was expected since water plays an important role in plants
moisture deficit can have a deleterious effect on most
physiological process and the decrease in number of grains /

ﬁ
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spike by increasing soil moisture stress, which might be
attributed to decrease in spike length. These results are in
harmony with those obtained by Abd-El-Fatah (1982), Abu-
Elela (1996), Sadek and Mitkees (1997), Munir et al. (2000),
Sharaan et al. (2000), El-Sherbeny (2003), Hefnawy and
Wahba (2003), Salem (2005) and El-Afandy (2006).

1.4. 1000 — grain weight:

The results in Table (8) show that the average value of
thousand-grain weight was significantly decreased by increasing
soil moisture depletion in both seasons. Irrigation at 40 %
available soil moisture depletion surpassed the irrigation at 80 %
ASMD in 1000-grain weight by 26.97 and 24.91 % in the first
and second seasons, respectively. The decrease in seed index
owing to increasing the soil moisture depletion could be
exposing wheat plants to the soil moisture stress during grain
filling stage, resulting in a reduction in photosynthesis ability,
which led to decreased in metabolites quantity translocated and
stored in grains. These results are in good agreement with those
reported by Abd-El-Fatah (1982), Dawood and Kheiralla
(1994), El-Kalla ef al. (1994), Abu-Elela (1996), El-Hawary
(2000), El-Sherbeny (2003), Ozturk and Aydin (2004) and El-
Afandy (2006).

1.5. Grain and straw yields (Kg / faddan):
Table (8) and Figs. (1-4) indicate that irrigation
treatments had a significant effect on grain and straw yields of

wheat per faddan in the two growing seasons. It was observed
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that irrigation of wheat plants at 40 % available soil moisture
depletion surpassed the irrigation at 80 % ASMD in grain yield /
faddan by 47.33 and 52.90 % in the first and second seasons,
respectively. The reduction in grain yield / faddan by increasing
soil moisture stress probably resulted from decreasing in number
of spikes / m?, number of grains / spike, weight of grains / spike
and 1000 — grain weight. Moreover, drought stress might reduce
translocation of assimilates from leaves and as drought hasten
maturation, this response in addition to reduced photosynthesis
in the grains itself contribute to lower grain yield.

Concerning to straw yield / faddan, it was clear from
Table (8) that irrigation of wheat plants at 40 % available soil
moisture depletion significantly surpassed the irrigation at 80 %
ASMD in straw yield / faddan by 72.90 and 74.14 % in the first
and second seasons, respectively. This result may be expected
because the dry weight of tillers / m?, leaves area and plant
height were decreased by increasing soil moisture depletion up
to 80 %. These results are in line with those obtained by Abd-El-
Fatah (1982), Sud et al. (1990), Abd-El-Aal (1991),Dawood
and Kheiralla (1994), Abu-Elela (1996), Sadek and Mitkees
(1997), El-Hawary (2000), Munir et al. (2000), Moussa and
Abdel-Maksoud (2004), Ozturk and Aydin (2004), Salem
(2005), El-Afandy (2006) and Fang ef al. (2006).

2- Effect of ascorbic acid concentrations:

2.1. Plant height at harvest:

Data in Table (8) show that effect of application of
ascorbic acid on plant height of wheat plants at harvest which

ﬁ
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gave significant effect in 2004/2005 and 2005/2006 growing
seasons. The highest values were 86.8 and 89.9 cm, existed with
application of ascorbic acid at 1000 mg / L. in the first and
second seasons, respectively. Whereas, the lowest ones were
78.5 and 81.2 cm, produced from unsprayed wheat plant by
ascorbic acid, respectively. In this respect, the increase in plant
height may be due to the stimulating effect of Vit. C on
vegetative growth and regarded in attract amount to maintain
normal growth to increase plant height. The same trend was
obtained by Zhang and Stanley (1994), Wang et al. (1995),
Negm (1998), Anton ef al. (1999), Hamed and Hamada
(2002), Abd-El-Hamed ef al, (2004), Irfan et al. (2006) and
Zewail (2007).

2.2. Number of spikes / m*:

The mean values of spikes number / m? was significantly
increased by application of ascorbic acid on wheat plants in the
two growing seasons as shown in Table (8). The application of
ascorbic acid at 500 and 1000 mg / L. increased the number of
spikes / m® over the untreated wheat plants by 11.07 and 14.53
%, respectively in the first season. While, the corresponding
increase were 9.63 and 14.29 %, respectively in the second
season. The increase in the number of spikes / m” as affected by
application of ascorbic acid may be attributed to the increase in
number of tillers / m? at 80 days after planting. Also, the
obtained means of this trait could be attributed to the induction
many stimulating effects on plant growth and some physiological
process and cytokinines synthesis and enhancing cell division
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which resulted in increasing plant growth leading to an increase
the tillering plants. These findings are similar to those reported
by Shorning et al. (1999), Hamed and Hamada (2002) and
Zewail (2007).

2.3. Spike characters:
Results in Table (8) show that the application of ascorbic

acid significantly resulted in increasing the spike characters i.e.
spike length, spike weight, number of grain / spike and weight of
grains / spike in both seasons as presented in Table (8). The
heights mean values of the above characters of spike were
produced from application of ascorbic acid at 1000 mg / L. in
both seasons. On the contrary, no significant differences were
obtained between application of ascorbic acid at 500 and 1000
mg / L. on spike characters in the first season. The lowest ones
were produced from untreated wheat plants of ascorbic acid. The
obtained increase of this trait, it could be attributed to that role of
Vit. C. on fertility and increasing photosynthetic rate and
photosynthesis production and their translocation into grains
thereby increased grains characters. These results are in harmony
with those reported by Zhang and Stanley (1994), Zade et al.
(1995), Negm (1998), Shorning et al. (1999), and Abd-El-
Hameed ef al. (1999) and Zewail (2007).

2.4. 1000 — grain weight:
Results in Table (8) indicate that weight of thousand
grains were significantly increased with application of ascorbic

acid on wheat plants when compared with untreated plants in the

f
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two growing seasons. The application of ascorbic acid at 1000
mg / L. gave the maximum weight of thousand grains, which
equal to 42.34 and 41.67 g. in the first and second seasons,
respectively. Whereas, the minimum one was 37.44 and 36.38 g.
respectively, produced from the control treatment. On the
contrary, the application of ascorbic acid at 500 and 1000 mg /L.
did not reach the rate of significant in the second season. The
obtained increase of this trait could be attributed to the increase
of grain weight / spike thereby could increase the weight of 1000
—grains. Similar results were indicated by Zhang and Stanley
(1994), Wang et al. (1995) Zade er al. (1995), Negm (1998),
Abd-El-Hameed ef al. (1999) and Zewail (2007).

2.5. Grain and straw vields (Kg/ faddan):

It could be noticed that a significant results has been
observed because of spraying ascorbic acid on wheat plants
expressed as grain and straw yields per faddan (Table 8) and
Figs. (1-4). The application of ascorbic acid at 1000 mg / L.
increased grain and straw yields by 1535 and 14.91%
respectively in the first season as compared with unsprayed of
ascorbic acid whereas, there is not a significant effect between
500 and 1000 mg / L. On the other hand, the corresponding
significant increases in grain and straw yields were 15.65 and
15.14 % respectively, in the second season. The positive

response of wheat plants may be due to ascorbic activates some
enzymes, which are important in regulation of photosynthetic
carbon reduction (Helsper et al, 1982). That gave more
photosynthesis products, which translocated to the grains and
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increased the number and weight of grains as well as increased
number of spikes / m’ thereby which in turn resulted in
increasing the total grain and straw yields. These results are
closed with those reported by Bhat et al. (1990), Rabie and
Negm (1992), Mousa ef al. (1994), Zhang and Stanley (1994),
Zade et al. (1995), Wang er al.(1996), Anton et al.(1999),
Sharning ef al. (1999) Abd-El-Hamed et al. (2004), Inskbaski
and Iwaya (2006) and Zewail (2007).

3- Effect of nitrogen rates:

3.1. Plant height at harvest:

The results in Table (8) show that the plant height of
wheat at harvest was significantly increased by increasing
nitrogen fertilizer rate up to 100 Kg N / faddan in the two

growing seasons. The application of 80 and 100 Kg N / faddan
increased plant height at harvest by 8.48 and 11.44 % over the
application of 60 Kg N / faddan in the first season, respectively.
The corresponding increases were 6.76 and 8.71 % in the second
season, respectively. The increase in plant height may be due to
the increase in merstimatic activity in wheat plant and cell
elongation as affected by nitrogen fertilizer. These results are in
accordance with those obtained by Darwiche (1994), Dawood
and Kheiralla (1994), Salwau (1994), Abd-El-Fatah (1995),
Abd-El-Hakem (1996), Zaher (1996), El-Douby (1997),
Metwally et al. (1998), Zohary et al. (1998), Dardiry (1999),
Abou-Salama et al. (2000) , Abou-El-Ela,Sabah (2001),
Soliman (2006) and Zewail (2007).
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3.2. Number of spikes / m’:
The nitrogen fertilizer rate significantly affected the

number of spikes / m? in the two growing seasons as shown in
Table (8). The greatest mean value of number of spikes / m” was
recorded at the highest N-rate ( 100 Kg N / faddan). Raising N-
rate from 60 to 100 Kg N / faddan in sandy soil, which resulted
in increasing the number of spikes / m® by 12.29 and 14.29 % in
the first and second seasons, respectively. It could be concluded
that N encouraged tillering and fertility in wheat, which was
statistically evident in wheat grown in sandy soil. These results
are in line with those obtained by Darwiche (1994), Dawood
and Kheiralla (1994), Salwau (1994), Abd-El-Fatah (1995),
Abd-El-Hakem (1996), Zaher (1996), Metwally et al. (1998),
Abou-Salama ef al. (2000) , Abd-El-Hady et al. (2006),
Soliman (2006) and Zewail (2007).

3. 3. Spike characters:
The results in Table (8) indicated that the average values

of spike length, spike weight, number of grain / spike and weight
of grains / spike were significantly increased by increasing rate
of nitrogen fertilizer up to 100 Kg N / faddan in both seasons.
Application of nitrogen fertilizer at 100 Kg N /faddan gave the
longest spike (11.37 and 11.93 cm), the highest spike weight
(2.84 and 2.79 g), the largest number of grains / spike (34.6 and
36.7) and maximum weight of grain / spike (1.73 and 1.89 g.) in
the first and second seasons, respectively. The favorable effect of
nitrogen on spike characters may be due to its effect on
photosynthesis and the other essential metabolic activities, which

m
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affect the plant growth, development and production. These
results are in harmony with those indicated by Darwiche (1994),
Dawood and Kheiralla (1994), Abd-El-Fatah (1995), Abou-
El-Ela (2001), Salem (2005), Soliman (2006) and Zewail
(2007).

3.4. 1000-grain weight:

Results In Table (8) show that the nitrogen rates had a
significant effect on 1000 —grain weight in both seasons. The
application of 80 and 100 Kg N / faddan increased 1000-grain
weight by 7.38 and 9.75 % over adding 60 Kg N / faddan,
respectively in the first season, corresponding to 6.66 and 9.41

%, respectively in the second season. Nitrogen application rate
showed a similar effect as that obtained on grain weight / spike.
The same trend was obtained by Dawood and Kheiralla (1994),
Zaher (1996), Metwally et al. (1998), Zohary et al. (1998),
Toaima ef al. (2000), Salem (2005), Soliman (2006) and
Zewail (2007).

3.5. Grain and straw vields (Kg/ faddan):

Table (8) and Figs. (1-4) illustrate that nitrogen
fertilization of wheat with 60, 80 and 100 Kg N / faddan gave a
significant increment at the second and third rate when compared
with the first rate in grain and straw yields / faddan in 2004/2005
and 2005/2006 growing seasons. The increment due to nitrogen
fertilization with 100 Kg N / faddan over the check treatment
reached 20.60 and 16.79 % in grain yield / faddan, 14.66 and
17.11 % in straw yield / faddan in the first and second seasons,

#
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1;=1Irrigation at lose 40% A.SM.D S,= Zero ascorbic acid
I;=Imigation at lose 60% A.SM.D $1= 500 m g/lascorbic acid

[;=Imigation at lose 80% A.SMD S3= 1000 mg/lascorbic acid
3000
y
& 2500f -
?; ; |81
el | | msi
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g if
60 80 100 60 80 100 80 80 1 Nkg/fed
L I I
Fig(1):Show the effect of irrigation treatments, ascorbic acid and nitrogen
rates on grain yield kg/faddan (Kg.) in the 1% season.
"
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3
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" 0s3
&
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Fig(2):Show the effect of irrigation treatments, ascorbic acid and nitrogen
rates on grain yield kg/faddan (Kg.) in the 2" season.
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[;=Imigation at lose 40% A.SM.D 8, = Zero ascorbic acid

13=Trrigation at lose 60°% ASMD $1=500 m g/lascorbic acid
1;= Irrigation at lose 80% A.SM.D ;= 1000 mg/lascorbic acid
-
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I I I
Fig (3): Show the effect of irrigation treatments, ascorbic acid and nitrogen
rates on straw yield/faddan (Kg.) in the 1¥ season.
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Fig (4): Show the effect of irrigation treatments, ascorbic acid and nitrogen
rates straw yield/faddan (Kg.) in the 2™ season.
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respectively. The increase in grain yield due to the increase in N-
rate is a result of the effect of nitrogen in increasing the number
of spikes / m’, the spike weight, the number of grain / spike and
1000-grain weight. Also, the response of straw yield to N-rates is
nearly similar to that grain yield and reflect the effect of nitrogen
fertilizer on stimulating the vegetative growth of wheat i.e. the
plant height, the number of tillers / m%, and the dry weight of
tillers / m* . Similar conclusion was obtained by Darwiche
(1994), Dawood and Kheiralla (1994), Salwau (1994), Abd-
El-Fatah 1995), Abd-El-Hakem (1996), Zaher (1996), Zohary
et al. (1996), Salem (2005), Soliman (2006) and Zewail (2007).

4- Interactions effect:

4.1.Interaction effect between irrigation treatments and

ascorbic acid concentrations:

There was a significant difference in plant height, number
of spikes / m, spike weight, weight of grains / spike, 1000-grain
weight, grain and straw yields of wheat per faddan in both
seasons as well as spike length, and number of grains / spike in
the first season due to the interaction between irrigation
treatment and ascorbic acid concentrations as shown in Table
(9). The greatest values of the above characters of yield and yield
components were produced from irrigation at 40 % available soil
moisture depletion with application of ascorbic acid at 500 and
1000 mg / L. Whereas, no significant difference was obtained
between application of ascorbic acid at 500 and 1000 mg / L.
with irrigation at 40 % ASMD on plant height, spike length,
number of grains / spike, weight of grains / spike, 1000- grain

e ———————————r-——————e——
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weight, grain and straw yields / faddan in one season out of two.
The lowest ones were obtained from irrigation at 80 % ASMD
without application of ascorbic acid. It could be concluded that
irrigation at 40 % ASMD with application of ascorbic acid gave
the best results in yield and yield components of wheat in sandy
soil.

4.2. Interaction effect between irrigation treatments and

N-rates:

Results in Table (10) showed that the interaction between
irrigation treatment and N-rate significantly affected plant height
and number of grains/spike in one season out of two and number
of spikes/m” , spike length , spike weight of grains/spike , 1000-
grain weight , grain and straw yields of wheat per faddan in the
two growing seasons. Irrigation of wheat plants at 40% ASMD
with 100 kg N/faddan produced the highest values of yield and
yield components of wheat in both seasons. Whereas the lowest
ones were produced from irrigation at 80% ASMD with
application of nitrogen fertilizer 60 kg N/faddan.

4.3. Interaction effect between ascorbic__ acid

concentrations and N-rate:
The results presented in Table (11) indicate that the all
characters under study of yield and yield components of wheat

except number of grains / spike in the first season were
significantly affected by the interaction between ascorbic acid
and N-rate in the two growing seasons. The maximum mean
values of grain and straw yields as well as yield components of
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wheat were produced from adding 1000 mg / L. ascorbic acid +

100 Kg N / faddan. Whereas, the minimum one was obtained
from adding 60 Kg N / faddan without application of ascorbic
acid. On the contrary, no significant difference was obtained
between application of ascorbic acid at 500 and 1000 mg / L.
when applied 100 Kg N / faddan on grain and straw yields of
wheat per faddan in the two growing seasons.

4.4. Interaction effect between the three factors:
The results in Table (12) illustrated that the interaction
between irrigation treatments, ascorbic acid concentrations and

N — rate significantly affected spike weight, 1000-grain weight,
grain and straw yields / faddan in both seasons and spike length
in the second season only. Irrigation of wheat plants at 40 % of
available soil moisture depletion with sprayed 1000 mg / L. and
applied 100 Kg N / faddan gave the greatest mean values of
grain and straw yields / faddan and the above characters of yield
components. Also, no significant difference was obtained
between spraying of ascorbic acid at 500 and 1000 mg /L. with
applied 80 and 100 Kg N / faddan and irrigation of wheat at 40
% of ASMD. It could be concluded that the application of
ascorbic acid with decreasing soil moisture stress with increasing

N-rate up tol00 Kg N / faddan gave the maximum grain and
straw yields of wheat per faddan.




Table (12): The interaction significantly effects of irrigation treatments ascorbic acid concentrations
with nitrogen rates on yield and yield components.

Spike
1000-grain weight Grain yield

Charact ! Spike weisht Straw yield
haracters ::mgt)h pike weight (g) @ P il

Season
Treatments [ 5 1% nd 1™ o & o 1t |
Ny | ILI0 | 229 222 13925 3848 2062 | 2112 | 3620 | 3686
Si| N2 | 1233 2.53 246 | 4202 4073 2280 | 2336 | 3805 3890
Na| 1290 | 291 297 | 423 | 4313 2406 | 2505 4133 | 4211
Ni| 1216 | 267 256 | 4471 43.14 2253 | 2384 | 3929 | 4005
L S| No| 1373 | 366 33 | 4805 | 4522 2770 | 2830 | 4521 4612
Ny | 1376 | 3.75 332 | 4831 46.04 2789 | 2849 | 4533 | 4620
Ni| 1283 | 282 269 | 426 | 4366 2256 | 2426 | 4007 | 4042
S| Np| 1400 | 372 352 | 4828 | 4653 2780 | 2916 | 4527 | 4670
Ny | 1413 | 384 370 | 48.50 | 46.58 2791 2924 | 4537 | 4694
N | 967 2.26 220 | 35.03 34.00 1830 1890 | 3124 | 3219
Si| Na| 1123 | 249 260 | 3709 | 36.09 1979 | 2123 3417 | 3503
N3 | 1230 | 2.84 291 | 39.83 39.01 2231 2360 | 3800 | 3906
Ny | 1130 | 262 229 | 4029 | 3885 2072 | 2200 | 3699 3580
L|S:| Ny | 1257 | 3.01 294 | 4390 | 4223 2489 | 2483 | 4108 | 4196
Na| 1283 | 3.08 307 | 415 | 4253 2489 | 2505 | 4122 | 4205
Ny | 1160 | 2.68 263 | 4046 | 39.80 2143 | 2290 | 3711 3693
S3| Np | 12353 | 3.03 316 | 409 | 4318 2503 | 2564 | 4114 | 4255
Na| 1320 | 3.09 323 | M25 | 4340 2511 2578 | 4134 | 4261
Ny | 623 1.62 1.52 | 30.52 | 29.48 1405 1470 | 2030 1980
Si| Ny | 763 1.82 1.65 | 3352 | 3204 1589 1618 | 2141 2202
Ny | 903 1.91 1.84 | 3547 | 3449 1747 1705 | 2333 2406
Ny | 840 1.82 165 | 3574 | 3487 1550 1615 | 2296 2288
LS| Ny| 933 204 187 | 3718 | 3611 1824 1770 | 2649 | 2706
Na| 947 2.04 189 | 3720 | 36.17 1841 1787 | 2660 | 2708
Ni| 886 1.84 171 | 3581 3546 1563 | 1626 | 2309 | 2321
S3 1N | 933 2.09 1.95 | 3756 | 3819 1828 | 1816 | 2653 | 2724
Na| 973 211 224 | 3791 8N 1847 | 1818 | 2666 | 2737
S.D.at 0.08 0351 | 0267 | 0117 | 0.502 | 0314 8489 | 96.77 | 110.1 | 91.95
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I11- Chemical analysis:

The mean values of crude protein, total carbohydrates, ash
content and crude fiber in wheat grains, as well as nitrogen and
water use efficiency influenced by irrigation treatments, ascorbic
acid concentrations and nitrogen fertilizer rates in 2004/2005 and
2005/2006 growing seasons are shown in Table (13).

1- Effect of irrigation treatments:

1.1. Crude protein content:
The results show clearly that irrigation treatments were

significantly affected on the protein content in wheat grains in
both seasons. The highest protein content was 11.96 and 11.83
%, produced from irrigation of wheat plants at 80 % available
soil moisture depletion in the first and second seasons,
respectively. On the other hand, irrigation at 40 % ASMD gave
the lowest one (10.48 and 10.89 %.in the first and second
seasons respectively). The same trend was obtained by Kramer
(1978) who indicated that in stressed plants there was rapid drop
in water content and a small increase in protein possibly due to
the continued synthesis of RNA. During stress, there was a
hydrolysis of protein. Finally, an apparent increase in protein
occurred, although this may have been an increase in peptides
rather than protein. A similar trend was reported by Stoskopf
(1985) who found that low soil water availability restricts wheat
growth and allows more photosynthetic to be directed and
differentiated into protein. Also, Abd-El-Fatah (1982), Dawood

R e L ...
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and Nassar (1993), Abu-Elela (1996), Munir ef al. (2000), El-
Sherbeny (2003), Rharrabti et al. (2003), Ozturk andAydin
(2004), and El-Afandy (2006) found that increasing depletion of
available soil moisture caused a significant increase in crude
protein content.

1.2. Total carbohydrates:
The results in Table (13) indicated that total carbohydrate

content in wheat grains was significantly decreased by increasing
soil moisture depletion up to 80 % ASMD in both seasons.
Irrigation to early i.e. at 40 % available soil moisture depletion
improved total carbohydrates which equal 71.28 and 71.36 % in
the first and second seasons, respectively, when compared with
irrigated to late i.e. at 80 % ASMD which equal to 67.63 and
67.91 %, in the first and second seasons in the first and second
seasons respectively. It could be concluded from these results
that there was a negative correlation between total carbohydrates
and crude protein content. These results are in good agreement
with that reported by Kassab and El-Zeiny (2005).

1.3. Ash content:
Ash content in wheat grains was significantly increased

by increasing soil moisture depletion (ASMD) up to 80 % in
both seasons as shown in Table (13). The highest percentage of
ash in wheat grains was 1.954 and 1.936 % produced from
irrigation of wheat plants at 80 % ASMD in the first and second
seasons, respectively. It looks to be true that enough the
available water in the soil are required for better dissolving

“
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absorption and accumulation of macro and micro minerals as ash
content of the obtained wheat grains. Similar results were
reported by Dawood and Nassar (1993) and Ozturk and
Aydin (2004) whereas, they found that ash content was
significantly increased by increasing water stress.

1.4. Crude fiber:

Irrigation of wheat plants at 80% available water moisture

depletion significantly surpassed the irrigation at 40% ASMD in
crude fiber content in wheat grain by 29.27 and 25.37% in the
first and second seasons, respectively as shown in Table (13).
From such obtained results, it could be true that at the inadequate
water supply, plants start to stimulate forming fiber as a support
indicator which used to decrease slightly by the increase in water
supply. Ozturk and Aydin (2004) found that grain yield of
wheat negatively correlated with ash content, crude fiber and
protein content in wheat grains. Previous studies generally
showed a negative relationship between grain yield and crude
fiber (Abdel - Fatah, 1982; Abd El-Hamed ef al, 1986;
Dawood and Nasser, 1993; El-Defrawy ef al., 1994 and
Rharrabti ef al., 2003).

1.5. Nitrogen and water use efficiency:
The data presented in Table (13) pointed out that
irrigation treatments had a great effect on nitrogen and water use

efficiency by wheat in the two growing seasons. Irrigation at
60% available soil moisture depletion produced an increment in
nitrogen use efficiency reached about 34.46 and 36.95% as well
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as increment in water use efficiency reached about 1.407 and
1.448 kg grains/m3 in the first and second seasons, respectively
as compared to early and late irrigation. Nitrogen losses under
prolonged intervals of irrigation due to nitrogen transformation
may be reason behind the utilization efficiency reduction. It
might be attributed to the reduction in the dry matter content as
well as photosynthetic efficiency. The same trend was obtained
by Sadek and Mitkees (1997), El-Sherbeny (2003), Hefnawy
and Wahba (2003), Mousa and Abdel-Maksoud (2004)
whereas,they found that excess water of irrigation led to
reduction in nitrogen and water use efficiency. On the contrary,
Sud ef al. (1990) and Sowers ef al. (1994) reported that
increasing rates of irrigation led to increasing utilization of
nitrogen and water.

2- Effect of ascorbic acid concentrations:

2.1. Crude protein content:
The results presented in Table (13) indicate that application

of ascorbic acid concentrations to wheat plant significantly
surpassed the untreated plant by ascorbic acid in the two growing
seasons. The increases reached 5.28 and 4.96% as a result of
application of ascorbic acid at 1000 mg/L. in the first and second
seasons, respectively. Also the increases were not significantly
between 500 and 1000 mg/L. in the first season. The obtained
increase in the trait could be attributed to the increase in total
leaf area and photosynthetic pigments concentration in wheat
leaves and increased photosynthetic production and
translocation from source organs (i.e leaves) to sink organs (i.e
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grains at last stage of plant age) thereby increased total crude
protein in wheat grains (Zewail, 2007). Similar trend was
obtained by Adarouze (1997), Anton ef al. (1999) , Hamed and
Hamada (2002) and Irfan ef al. (2006)

2.2. Total carbohydrates:-
The results showed that total carbohydrates content in

wheat grain was significantly decreased by application of
ascorbic acid to wheat plants as compared to untreated plants in
both seasons as shown in Table (13). The highest percentage of
total carbohydrate was 70.63 and 70.92%, produced from
without spraying of ascorbic acid in the first and second seasons,
respectively, whereas, the lowest one was 69.24 and 69.44% |,
respectively produced from application of ascorbic acid at 1000
mg/L. On the other hand, no significant difference was obtained
between adding 500 and 1000 mg/L. ascorbic acid in the first
season. Application of ascorbic acid may be led to an increase in
nitrogen absorption, which result in to an increase in protein
content by decreasing total carbohydrates. These results in
agreement with those obtained by Yong ef al. (1996).These
results are correlated negatively with total carbohydrates and
crude protein content. On opposite Anton ef al. (1999), Irfan et
al. (2006) and Zewail (2007) found that foliar application of
ascorbic acid on wheat plant significantly increased
carbohydrates content.

S S ——
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2.3. Ash content:-
Table (13) indicate that ascorbic acid concentrations had a

significant effect on ash content in wheat grains in 2004/2005
and 2005/2006 growing seasons. The greatest values of ash
content were 1.850 and 1.845, produced from treated plants by
1000mg/L.ascorbic acid in both seasons. Whereas no significant
difference was obtained between 500 and 1000 mg/L. ascorbic
acid concentrations in ash content in both seasons. These results
may be due to the stimulating effect of ascorbic acid on cells
growth also, increased absorption and accumulation of macro
and micro minerals of the obtained wheat grains as well as
increasing of bran content, as resulted in decreasing in flour

content in wheat grains.

2.4. Crude fiber:
The results in Table (13) show that crude fiber in
wheat grain was significantly increased by application of

ascorbic acid in the two growing seasons. No significant
difference was obtained between the two concentrations of
ascorbic acid in crude fiber in both seasons. Application of
ascorbic acid to wheat plant at the two concentrations gave the
maximum mean values of crude fiber in grains. It could be
concluded that crude fiber gave the same results of ash content
as affected by application of ascorbic acid in both seasons. In
addition, these results may be attributed to an increase in bran
content as a result of decreasing in flour content in wheat grains.
Pomeranze (1988) found that the crude fiber of wheat is related
to the amount of bran in the wheat.

#
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2.5. Nitrogen and water use efficiency:-

Nitrogen and water use efficiency were significantly
increased over the control (zero ascorbic acid) by foliar
application of ascorbic acid in the two seasons as shown in Table
(13). Foliar application of ascorbic acid at 1000 mg/L. gave the
maximum mean values of nitrogen and water use efficiency
which equal 31.65% and 1.330 kg grains/m’ of water consumed
in the first season, as well as 34.22% and 1.434 kg grains/m3 of
water consumed in the second season, respectively. Whereas the
lowest ones were produced from without application of ascorbic
acid in both seasons. Grun ef al. (1982) reported that ascorbic
acid is a product of D-glucose metabolism which effects
nutritional cycles activity in higher plants, as will as ascorbic
acid plays an important role in the electron transport system.
These results are similarly to those obtained by Bhat et al.
(1990).

3. Effect of nitrogen rates:

3.1. Crude protein content:

The differences between the mean values of crude protein

significant affected by nitrogen fertilizer were in both seasons
Table (13). The application of 80 and 100 kg N/faddan increased
protein content by 4.96 and 6.55% respectively over application
of 60 kg N/faddan in the first season. The corresponding
increases were 5.00 and 6.62% respectively, in the second
season. This result proved the great response of wheat grown in
sandy soil to nitrogen fertilization. Similar conclusion was
obtained by Abd-El-Hamed ef al. (1986), Darwiche (1994),
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Salwau (1994), Abd El- Hakem (1996), Zaher (1996), El-
Douby (1997), Zohary et al. (1998), Dardiry (1999), Munir et
al. (2000), Toaima ef al. (2000), Abou-El-Ela (2001), El-Nagar
(2003), El-Sherbeny (2003) and Zewail (2007).

3.2. Total carbohydrates :
It was clear from Table (13) that addition of nitrogen

fertilizer to sandy soil significantly decreased total carbohydrates
content in wheat grain in both seasons. The highest total
carbohydrates content were 70.51 and 71% obtained from adding
60 kg N/faddan in the first and second seasons, respectively.
Whereas the lowest ones were 69.08 and 69.56%, respectively,
produced from application of 100 kg N/faddan. These results
show negative correlation between total carbohydrates and
protein contents in wheat grains. Similar results were obtained
by Toaima ef al. (2000) found that total carbohydrates in wheat
grains was significantly decreased by increasing N rate up to 80
kg N/faddan. On the other hand, Zewail (2007) reported that
using nitrogen fertilizer rate at 100 kg N/faddan significantly
increased total carbohydrates content.

3.3 Ash content:-
The ash content in wheat grains was significantly

increased by increasing N rate up to 100 kg N/faddan in the two
seasons, whereas no significant difference was obtain between
adding 80 and 100 kg N/faddan in the first season as shown in
Table (13). The highest ash content were 1.874 and 1.864%
obtained from application of 100 kg N/faddan in the first and

___——__#_.———__———u
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second seasons, respectively. On the other hand the minimum
ash content were 1.755 and 1.752% produced from adding 60 kg
N/faddan, respectively. These results may be obtained by
increasing absorption and accumulation of macro and micro
minerals of the wheat grains. Similar trend was obtained by Abd
El-Fatah (1995) and Toaima et al. (2000).
3.4. Crude fiber:

The results in Table (13) show that crude fiber in wheat
grain was significantly increased by increasing N rate up to 100

kg N/faddan in both seasons. The maximum percentage of crude
fiber in wheat grains were 1.927 and 1.934%, produced from
application of 100 kg N/faddan in the first and second seasons,
respectively. Whereas the minimum one were 1.669 and 1.606%
obtained from adding 60 kg N/faddan, respectively. This result
may be attributed to an increase in nitrogen fertilizer led to
decreased flour content and increased bran and protein content,
which caused an increase in the crude fiber in wheat grains.
Pomeranze (1988) found that both the crude fiber and the ash
content of wheat are related to the amount of bran in the wheat
and hence, increasing in crude fiber and the ash content. These
findings are according with Toaima ef al. (2000).

3.5. Nitrogen and water use efficiency:

It was clear that from Table (13) the application of
nitrogen fertilizer at 80 kg N/faddan to wheat significantly
increasing resulted in N-utilized as compared to application of
nitrogen at 100 kg N/faddan in the tow seasons, whereas no
significant difference was obtained between application of

%
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nitrogen fertilizer at 60 and 80 kg N/faddan in the second season.
The lowest N use efficiency was 27.32 and 30.01%, produced
from adding 100 kg N/faddan in the first and second seasons,
respectively. The same trend was obtained by Mohamed (1999)
found that N.U.E. was significantly decreased by increasing
nitrogen rate. On the contrary, water use efficiency was
significantly increased by increasing N-rate up to 100 kg
N/faddan in both seasons. Application of nitrogen fertilizer at
100 kg N/faddan gave the greatest efficiency of water, which
equal 1.361 and 1.440 kg grains/m’ of water consumed in the
first and second seasons, respectively. It is evident that applying
nitrogen fertilizer at 100 kg N/faddan resulted in producing the
highest water use efficiency than the other rate of nitrogen due to
high yield production. The previous results are in accordance
with those reported by Rickert er al.(1987), Morgan(1988),
Sabrah et al.(1992) and El-Sherbeny (2003).

4. Interactions effect:

4.1. Interaction effect between irrigation treatments and

ascorbic acid concentrations:-

The effect of the interaction between irrigation treatments
and ascorbic acid concentrations were significant on the crude
protein, the total carbohydrate, the water and nitrogen use
efficiency in both seasons as well as the ash content and the
crude fiber in wheat grains in the second season which are
presented in Table (14).

Irrigation at 80 available soil moisture depletion with
application of ascorbic acid at 1000 mg/L. gave the maximum

S ———
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mean values of crude protein content , ash content and crude
fiber in wheat grains. On the contrary, the highest mean values
of total carbohydrate were 72.64 and 71.93%, produced from
irrigation at 40% ASMD without application of ascorbic acid.
With regard to nitrogen and water use efficiency, irrigation at
60% ASMD with adding 1000 mg/L. ascorbic acid gave the
greatest mean values of nitrogen and water use efficiency.
Whereas, the minimum ones were produced from irrigation at
80% ASMD without application of ascorbic acid.

4.2. Interaction effect between irrigation treatments and

N-rates:-

Results in Table (15) showed that the interaction between
irrigation treatments and N-rates had a significant effect on crude
protein, total carbohydrate, ash content and crude fiber in wheat
grains as well as nitrogen-utilized percentage in both seasons.
Irrigation at 80% ASMD with application of nitrogen fertilizer at
100 kg N/faddan gave the greatest content of crude protein, ash
and crude fiber in wheat grain in both seasons. On the contrary,
the maximum total carbohydrate percentage was produced from
irrigation at 40% ASMD with adding 60 kg N/faddan in both
seasons. Also, irrigation at 60% ASMD with 80 kg N/faddan
gave the best results of nitrogen use efficiency in both seasons.
Whereas, the lowest results of nitrogen utilized percentage was
produced from increasing soil moisture depletion up to 80% with
increasing N rate up to 100 kg N/faddan.It could be concluded
that the optimum rate of irrigation at 60%ASMD and 80 kg
N/faddan obtained the greatest efficiency of nitrogen.
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4.3, Interaction effect between ascorbic acid

concentrations and N-rates:

There were significant differences of the average values
of crude protein, total carbohydrate, ash content and crude fiber
in wheat grains and nitrogen and water use efficiency due to the
interaction between ascorbic acid and N-rate in both seasons as
shown in Table (16). The higher crude protein, ash content and
crude fiber in wheat grains produced from the sandy soil,
received 100 kg N/faddan and sprayed by ascorbic acid at 1000
mg/L. as compared to without spraying of ascorbic acid and 60
kg N/faddan in both seasons. While the maximum mean values
of total carbohydrate content was produced from without
application of ascorbic acid by adding 60 kg N/faddan in both
seasons. No significant difference was obtained between 500
mg/L. ascorbic acid + 100 kg N/faddan and 1000 mg/L. + 80 or
100 kg N/faddan on all characters of chemical analysis under
study in both seasons. The interaction results between spraying
ascorbic acid at 1000 mg/L. with 80 and 100 kg N/faddan
induced a significant improvement in nitrogen and water use
efficiency, respectively in both seasons. Whereas the lowest ones
were obtained from without application of ascorbic acid and 60
kg N/faddan.

It could be concluded that the best interaction produced
from the interaction between application of ascorbic acid at 500
or 1000 mg/L. and fertilizer with 80 or 100 kg N/faddan in the
two growing seasons when compared with the other interactions.
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4.4. Interaction effect between the three factors:-
Results in Table (17) illustrate the interaction effect
between irrigation treatments, ascorbic acid concentrations and

N-rates was significant on crude protein, total carbohydrate and
nitrogen-utilized percentage in the first and second seasons as
well as ash content and crude fiber in the first season only.
Irrigation at 80% available soil moisture depletion with spraying
ascorbic acid at 1000 mg/L. and application 100 kg N/faddan
gave the maximum value of crude protein, ash content and crude
fiber. On the other hand, irrigation at 40% ASMD without
spraying of ascorbic acid and adding 60 kg N/faddan gave the
highest percentage of total carbohydrate in wheat grains.

Regarding to N-use efficiency, the maximum percentage
of nitrogen use efficiency was 40.55 and 41.76%, produced from
irrigation at 60%ASMD + 1000 mg/L. ascorbic acid + 80 kg
N/faddan in the first and second seasons, respectively. While, the
minimum ones were 18.41 and 19.73%, respectively observed
from irrigation at 80% ASMD + without spraying of ascorbic
acid + 100 kg N/faddan. It could be concluded that irrigation at
60% ASMD with spraying of ascorbic acid at 1000 mg/L. and
adding 80 kg N/faddan gave the best results of nitrogen use
efficiency.

%
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Table (17): The interaction significantly effects of irrigation treatments and ascorbic acid
concentration with nitrogen rates on chemical characters and N- utilized

percentage.

— Crude protein Total Ash Crude N-utilized (%)
content (%) | carbohydrates | content fiber
(%) (%) (%)
Season I
Treatments = > = o = = P
N, | 959 | 992 | 7401 [ 7361 1530 1305 2857 | 3188
S‘ N, | 1016 | 10.44 [ 7288 | 70152 |  1.686 1495 29.10 31.16'
N, [ 071 [ 12| 7105 | 067 1776 1.665 2631 | 29.43 |
N, | 1024 | 1059 | 7162 | 7205 | L.685 1413 34.07 | 3839 |
Ll s w1066 | 1102|7005 [ 7094 | 1764 1717 3543 | 3937
Ny | 1089 | 1116 | 70.11 | 70.85 |  1.800 1.814 31.58 34.2?'
N, | 1034 [ 1083 | 7149 | TL8T | 1707 1.466 3467 | 39.11 |
s ', [1079 ] 1041 | 7011 | 70.41 1.783 1.811 3660 | 3991 |
Ny | 1096 [ 1147 | 7009 | 7034 | 1801 1.855 31.59 | 3543 |
N, | 10.15 [ 1025 | 7204 | 301 | 1679 1389 2974 | 3214
. N, | 10.78 [ 1090 [ 7108 | 7203 | 1708 1.721 30.07 31‘68I
N, | 1087 [ 1145|7001 | 7L12 | 1818 1751 27.49 29.85'
N, | 1043 [ 1078 [ 7053 | 7098 | 1700 1615 3624 | 39.90
Ll s [N (i8] 22]60.09] 709 | 1867 1.840 39.68 41.69|
N, | 1119 [ 1127 | 69.06 | 70.75 |  1.882 1.963 3443 | 3595 |
N, | 1043 [ 1092 | 7146 | 7L03 | 1710 1636 3713 | 4007
S [Ny [ 1120 | 1153 [ 6900 | 6991 | 1862 1.909 40.55 41.7?'
Ns | 11.23 | 1164 [ 6901 | 69.65 | 187 1933 3448 | 3624
N, | 1154 [ 1140 [ 6831 | 69.17 | 1.900 1.794 19.61 | 2220
B N, | 1163 | 1158 | 68.11 | 68.73 |  1.924 1917 2126 | 2339
Ny | 1179 | 1185 | 68.06 | 68.38 |  1.948 1.993 1841 | 19.73 |
N | 1170 | 1155 | 67.81 | 6816 | 1.937 1.873 2329 | 2521 |
Ll s [N [1221] 1203|6708 6753 1982 2,052 2435 | 26.04 |
N | 1225 | 1209 | 67.14 | 6746 | 1893 2215 2043 | 23.12 |
N, | 1171 ] 1160 | 67.77 | 68.01 | 1.946 1.969 24.09 | 25.85
8 [N, [1232] 1213 [ 6715 | 6695 | 1980 2.208 25,03 26.49|
N, | 1250 [ 1219 | 67.13 | 6685 |  1.983 2.305 2067 | 2320 |
L.SDat005 [0240 [ 0203 | 0938 [ 0209 | 0.091 0.117 0251 1.887

ﬂ
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IV- Technological properties

The effect of irrigation treatments, ascorbic acid
concentrations and N-rates on technological properties of wheat
i.e hectoliter weight, wheat milling , wet and dry glutein in
2004/2005 and 2005/2006 seasons are presented in Table (18).

1- Effect of irrigation treatments:
1.1.Hectoliter weight:

Resulted presented in Table (18) shows that available soil
moisture depletion had a significant effect on hectoliter weight.
Increasing depletion of available soil moisture caused a decrease

the hectoliter weight of wheat grains. The minimum value of
hectoliter weight was 77.42 and 77.12 kg/hl. obtained by
irrigation wheat plants at 80% ASMD in the first and second
seasons , respectively. The different between irrigation at 40 and
60% ASMD in both seasons was not significant. These results
may be due to decreasing grain filling and 1000-grain weight as
influenced by increasing soil moisture depletion. Similar trend
was reported by Abd-El-Fattah (1982) Rharrabti ef al. (2003)
and Ozturk and Aydin (2004).

1-2- Wheat milling:
The results illustrated in Table (18) show that extraction
percentage was significantly affected by increasing soil moisture

depletion. The percentage of flour and fine bran extraction
decreased continuously and consistently with increasing
depletion soil moisture up to irrigation at 80% AMSD. Opposite,

%

Results and Discussion -88-



coarse bran percentage was increased by increasing soil moisture
stress up to 80% . these results were true the two growing
seasons. It means that providing soil of wheat plant with
sufficient moisture (irrigation at 40% depletion of available soil
moisture) increased the quality of wheat grains by increasing
flour and decreasing coarse bran. These results are similar with
these obtained by Abd-El-Fattah (1982) , Dawood and
Kheiralla (1994) and El- Defrawy ef al. (1994).

1.3. Wet and dry glutein:
The results in Table (18) indicate that wet and dry glutein

percentages were significantly affected by the three irrigation
treatments in the two growing seasons. Irrigation of wheat plants
at 80% depletion of available soil moisture gave the highest wet
and dry glutein percentage, which equal to 30.68 and 13.07% in
the first season and 31.20 and 12.86% in the second season,
respectively. While minimum mean values were 27.89 and
12.02% in the first season, 28.32, and 12.33% in the second
season, respectively obtained by irrigation wheat plants at 40%
depletion of available soil moisture. The decreasing of glutein
content percentage calculated as wet and dry percentage by
increasing soil moisture depletion may be due to decreasing of
crude protein percentage. These results are in harmony with
these obtained by El-Defrawy et al. (1994) and Ozturk and
Aydin (2004).

e —————
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2- Effect of ascorbic acid concentrations:
2.1. Hectoliter weight:

The results in Table (18) show that hectoliter weights
were increased with application of ascorbic acid concentrations
in 2004/2005 and 2005/2006 seasons. The highest weight of
hectoliter was existed with two concentrations of 500 and 1000
mg/L. whereas, it reached 78.81 and 78.66 kg/hl in the first
season and 78.02 and 78.42 kg/hl in the second season
respectively. Meanwhile unsprayed wheat plants was reached
77.70 and 77.20 kg/hl in both seasons, respectively , and there is
not a significant effect between the two concentrations 500 and

1000 mg/L. in the first season. In this respect, the obtained
increased of this trait could be attributed to the increment of
grain filling and 1000-grain weight as a result to increased of
nitrogen absorption.

2.2. Wheat milling:
The results reported in Table (18) show that ascorbic acid

concentration had a statistical significant effect on extraction
flour , fine and coarse bran percentages, whereas, the flour
percentage significantly decreased by increasing concentration of
ascorbic acid.

The highest reduction value of flour percentage was
existed by using 1000 mg/L. ascorbic acid whereas, the
reduction reached 2.54 and 2. 92% when compared with the
unsprayed wheat plants in the first and second seasons,
respectively. Also, the fine bran percentage take the some trend
of flour extraction percentage by using 1000 mg/L. ascorbic acid

1 e e e Y e e S S S ———
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concentration when compared with unsprayed in the first and
second seasons. On the contrary, coarse bran percentage was
significantly ~ increased by increasing  ascorbic  acid
concentrations whereas, the increment reached 8.99 and 8.20%
for 500 mg/L. and 10.68 and 10.51% for 1000 mg/L. in the two
growing seasons, respectively, as compared to unsprayed plants
of ascorbic acid. These results may be due to the increasing in
total carbohydrates and reduce of protein content in wheat
grains. These factors led to increase flour and fine bran and
decreased coarse bran extraction percentage at unsprayed
ascorbic acid on wheat plants.

2.3. Wet and dry glutein:
Results presented in Table (18) show the effect of

ascorbic acid concentration wet and dry glutein in both seasons.
The change of glutein content percentage calculated as wet and
dry percentage as a results of application ascorbic acid gave the
same pattern of change of crude protein percentage. Maximum
wet and dry glutein were obtained by using 1000 and 500 mg/L.
ascorbic acid concentration in the two seasons. The highest value
was existed with 1000 mg/L. that reached 29.75 and 12.89 % in
the first season and 30.35 and 13.12% in the second season for
wet and dry glutein , respectively , when compared with the
plants did not spray by ascorbic acid. There is no significant
effect between 500 and 1000 mg/L. for wet and dry glutein in the
first season, but in the second season, the effect was significant
which may be due to increasing protein content as a result of
increasing in nitrogen absorption.

ﬁ
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3- Effect of nitrogen rates:

3.1. Hectoliter weight:

The results in Table (18) indicate that hectoliter weight
was significantly affected by increasing N-rates up to 100 kg
N/faddan in both seasons. The application of 100 kg N/faddan
gave the highest mean values, which equal to 78.88 and 78.39%

kg/hl in the first and second seasons, respectively. Whereas, no
significant difference was obtained between application 80 and
100 kg N/faddan on hectoliter weight in both seasons. This was
in true with weight of grains which increasing led to increasing
hectoliter weight. These results agree with those obtained by
Toaima et al. (2000) and El-Nagar (2003).

3-2- Wheat milling:

Concerning to wheat milling, the mean values of flour and
fine bran extraction percentage were significantly decreased by
increasing N-rates up to 100 kg N/faddan in the two seasons,
whereas, coarse bran percentage was significantly increased as
shown in Table (18). Application of 100 kg N/faddan gave the
lowest percentage of flour and fine bran. On the contrary coarse
bran extraction percentage was significantly increased by
increasing nitrogen fertilizer rate up to 100 kg N/faddan in both
seasons. The highest value of coarse bran was 26.29 and 26.95%
produced by using highest N-rate i.e. 100 kg N/faddan in the first
and second seasons, respectively. While, lowest values were
23.82 and 24.36% obtained by using 60 kg N/faddan in the two
growing seasons, respectively. Similar trend was reported by
Toaima et al. (2000) and El-Nagar (2003).
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3.3. Wet and dry glutein:

It was clear that from Table (18) wet and dry glutein were
significantly increased with increasing nitrogen rate up to 100 kg
N/faddan in both seasons, which gave the highest increase equal
to (29.92 and 30.31%) and (12.86 and 13.07%) in the first and
second seasons, respectively, for wet and dry glutein percentage
which resulted by increasing protein content. This result was
increment with those obtained by Pameranze (1988) who
reported that protein and gluten content take parallel trend. Also,
Ozturk and Aydin (2004) found that the higher wet glutein
content can be associate with higher grain protein content.

4. Interactions effect:

4.1. Interaction between irrigation treatments and

ascorbic acid concentrations:
The results in Table (19) show that the interaction
between irrigation treatments and ascorbic acid concentrations

was significantly affected on hectoliter weight and wheat
milling. The highest values of hectoliter weight and extraction
percentage were produced from irrigation at 40% available soil
moisture depletion with application 1000 mg/L. of ascorbic acid
in both seasons. While the maximum flour and fine bran
percentages were produced from irrigation at 40% ASMD
without application of ascorbic acid. On the contrary, no
significant differences were obtained in between irrigation at 40
and 60% ASMD with application of ascorbic acid at 500 and
1000 mg/L. The lowest hectoliter weight was obtained from
irrigation at 80% depletion of available soil moisture with
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Table (19): The interaction significantly effects of irrigation treatments with ascorbic

acid concentrations on technological properties.

Wheat milling
Hectoliter

Characters Coarse bran | Fine bran (%)
keM) | Fiour () °
(%)

Season
15! zﬂd 1 s Zﬁd lSI an 1 st 2[1(1
S | 780317747 70.85 | 70.42 | 21.23 (2238 | 791 7.00|

S | 79.14 [ 78.51 | 69.00 | 68.40 | 23.93 | 2492 | 7.06 | 6.68
Ss [ 79.22 | 7890 | 68.84 | 68.07 | 24.20 | 25.60 | 6.96 | 6.33

S | 7797 | 7741 ) 69.72 | 7020 | 2274 | 2288 | 7.54 | 691
L | S | 79.14 | 7844 | 67.88 | 67.80 | 2536 | 25.66 [ 6.76 6.15|
S | 7913 | 7882 | 67.45 | 67.52 | 25.88 | 26.07| 6.67 | 641
S | 7711 [ 76.72 | 66.77 | 66.62 | 26.78 | 2731 | 645 | 0.08
I [ S | 7755 | 7711 | 66.16 | 6591 | 27.83 | 28.18 | 6.01 | 391

Sy | 7762 | T7.54 | 6593 | 65.78 | 2823 | 2875 584 | 547
LS.Dat0.05

1;=Imigation at lose 40% ASMD §,= Zero ascorbic acid
I;=Imigation 4 lose 60% ASMD §,=500 mg/L ascorbic acid
I;=Imigation at lose 80% ASMD 8;=1000 mg/L ascorbic acid
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untreated wheat plants by ascorbic acid concentration. Irrigated
at 80% ASMD with 1000 mg/L. ascorbic acid gave the minimum
percentage of flour and fine bran extraction whereas, irrigated at
40% ASMD with unsprayed wheat plants by ascorbic acid gave
the lowest percentage of coarse bran in both seasons. It could be
concluded that irrigation at 40% ASMD with application of
ascorbic acid at 500 or 1000 mg/L. gave the best results of
hectoliter weight.

4.2. Interaction between irrigation treatments and

nitrogen rates:

The data presented in Table (20) show that a significant
effects in hectoliter weight, wheat milling and wet glutein
content detected by the interaction between irrigation treatments

and nitrogen rates in the two growing seasons. Irrigation at 40 or
60 % depletion of available soil moisture with adding 100 kg
N/faddan gave the maximum mean values of hectoliter weight.
While , irrigation at 40% ASMD and application 60 kg N/faddan
gave the highest mean values of flour and fine bran extraction
percentage in the first and second seasons. But, the highest mean
values of coarse bran and wet glutein percentage were obtained
from irrigation at 80% depletion of available soil moisture with
application 100 kg N/faddan. However, the minimum mean
values hectoliter weight was produced from irrigation 80%
ASMD with adding 60 kg N/faddan. Respect to flour and fine
bran extraction percentage which recorded with the irrigation at
80% depletion of available soil moisture and application 100 kg
N/faddan. With regard coarse bran and wet glutein content
percentage the obtained from irrigation at 40% ASMD, with

adding 60 kg N/faddan.

E—————————————
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Table (20): The interaction significantly effects of irrigation treatments with nitrogen

rates on technological properties.

"~ Wheat millng

Hectoliter

Coarse bran

(%)

Flour (%)

Season

1 o zﬂd

LS.D at 0.03

[, =Imigation at lose 40% ASMD N;=60kg N/faddan
I,=Imigation at lose 60% A.SMD No=80ke N/ faddan
I;=Imigation at lose 80% ASMD N;=100kg N/ faddan

L ]
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4.3. Interaction _effect between ascorbic acid
concentrations and N-rates:

Results in Table (21) showed that there were significant
difference in technological properties as affected by the

interaction between ascorbic acid concentrations and nitrogen
rates in 2004/2005 and 2005/2006 growing seasons. Application
of 100 kg N/faddan with sprayed wheat plants by using 1000
mg/L. ascorbic acid concentration gave the highest mean values
with hectoliter weight in the second season, coarse bran
extraction, wet and dry glutein percentage in the first and second
seasons, as recorded the lowest mean values with flour and fine
bran extraction percentage. However adding 60 kg N/faddan
with unsprayed ascorbic acid gave the best mean values of flour
and fine bran extraction percentage.

4.4. Interaction effect between the three factors:

Results illustrated in Table (22) indicate that mean values
of hectoliter weight, flour, fine and coarse bran extraction
~ percentage were significantly affected by the interaction between
the three factors under study in both seasons. Irrigation at 40

depletion of available soil moisture with unsprayed ascorbic acid
and application 60 kg N/faddan were the best values of flour,
fine and coarse bran extraction percentage in the two growing
seasons. While, the irrigation at 60% available soil moisture
depletion with using 1000 mg/L. ascorbic acid concentration and
adding 100 kg N/faddan gave the best mean values of hectoliter
weight in the second season compared with irrigation at 80%
depletion of available soil moisture with unsprayed ascorbic acid
and application 60 kg N/faddan.

-

Results and Discussion -98-



Table (21): The interaction significantly effects of ascorbic acid concentrations with

nitrogen rates on technological properties.
[ —

Hectoliter

Wheat milling

Glutein content

Characters

(kehl) | Flour (%)

(Coarse bran

(')

Wet glutein

()

Dry glutein
()

Treatments

N 7651 |69.96

7009

2190

110

2669

1100

S| N T (6931

69.16

368

6.64

B.12

1188

No| T8 |68.08

6799

AN

6.75

6.6

2.9

1269

No| 40 6835

68.49

2464

701

6.67

882

1240

ARG

66.99

2585

6.8

044

D94

13.06

N 8406112

66.62

2661

6.26

6.03

3027

13.10

Ne| 776l |68.26

68.18

491

6.83

639

88

126

S | M| BT |62

66.76

%18

6.50

398

3003

1331

N 889|664

6643

212

6.14

38

3040

1343

§1=Zero ascorbic acid
§;=500 mg/L ascorbic acid
§;= 1000 mglL ascorbic acid
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Table (22): The interaction significantly effects of irrigation treatments and ascorbic
acid concentrations with nitrogen rates on technological properties.

Characters Hectollter ‘Zho:::::fla:g Fine bran
(kg/hl) Flour (%)
(%) (%)
Season

Treatments e 1 950 1* gtd 1® g™
Ny 77.00 7194 | 71.77 | 19.11 |20.52 1895 |7.71

Si| N, 78.39 70.76 | 70.47 |21.69 |22.64 |7.55 |6.89
N; 78.03 69.86 |69.03 2291 |24.58 |7.23 6.39

L N; 71.85 69.95 | 70.21 J22.60 |22.88 | 745 6.91
S2 | Ny 78.67 68.82 | 67.72 | 24.20 |25.57 | 698 |6.71
N; 79.01 68.24 | 67.25 |25.00 |2632 |6.76 |6.43

Ny 78.02 69.83 |69.48 |22.82 |23.89 |735 |6.63

S5 N, 79.26 68.70 | 67.48 | 24.36 |26.24 |6.94 |6.28
N 79.42 68.00 | 67.24 | 2542 |26.67 |6.58 |6.09

Ny 76.67 7094 | 71.58 |20.60 [21.19 | 846 [7.23

Si 1 Ny 77.36 7026 |70.25 |22.59 |22.86 |7.15 |6.89
N; 78.20 67.98 | 68.78 |25.03 |24.61 |6.99 |6.61

Ny 77.44 68.54 | 68.95 |24.25 |24.09 |7.21 6.96

b S 1N 78.92 67.80 | 67.45 |25.40 |26.04 |6.80 |6.51
N; 78.95 67.30 | 67.00 |26.43 |26.85 |6.27 |6.15

Ni 77.82 68.50 | 68.71 12456 |24.55 |6.94 |6.74

S5 N; 79.28 67.12 | 67.00 |26.10 |26.62 |6.78 |6.38
N3 79.44 66.73 | 66.86 |26.98 |27.05 | 629 |6.09

N 75.86 67.02 |66.92 126.00 |26.72 | 698 |6.36

Si | N, 76.88 66.91 | 66.75 |26.76 |27.12 |6.33 6.31

N3 77.43 66.39 | 66.17 |27.59 |28.08 |6.02 5.75

N, 76.90 66.56 | 66.32 |27.09 |27.56 |6.35 5:12

L S| N2 77.17 66.08 | 65.81 127.96 |28.09 |596 |6.10
N; 77.23 65.84 | 65.60 |28.44 |28.88 |5.72 5.52

Ny 77.03 66.44 | 66.35 |27.36 |27.87 |6.12 5.78

S N 77.80 65.86 | 65.80 | 28.38 |28.90 |5.76 5.30
N; 77.81 65.48 | 65.78 ]28.96 |29.49 |5.56 |5.31

L.S.D at 0.05 0.256 0.936 | 1.269 | 0.766 |0.277 |0.753 | 0.611

Esieass————————— ]
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V- Rheological properties

Results presented in Table (23) and Figs (5-58) show the
effect of irrigation treatments, ascorbic acid concentrations and
nitrogen rates on rheological properties in the two growing

S€asons.

1- Effect of irrigation treatments:

1.1. Water absorption percentage:
Results reported in Table (23) illustrate that effect of
available soil moisture depletion on water absorption percentage

in wheat flour dough was significant determined according to
Mixolab test.

Increasing of available soil moisture depletion (ASMD)
caused an increase in water absorption percentage. The
maximum mean values were 61.03 and 59.92 %, obtained by
irrigation at 80 % depletion of available soil moisture in the first
and second seasons, respectively. Meanwhile, irrigation at 40 %
depletion of available soil moisture gave the minimum value of
water absorption, which reached 57.38 and 58.25 % in the two
growing seasons respectively. This results may be due to that
soil moisture stress increasing crude protein content in wheat
grains followed glutein content were obtained by increasing
water absorption percentage. These results are in harmony with
those obtained by Biskupski ef al. (1976) and Abd-El-Fattah
(1982). They
v found that dough quality and baking characters reduced by
increasing irrigation.

e e L
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1.2. Mixing time , stable period and weakening time:
Regarding to mixing time, stability and weakening time.
The obtained results indicated that there are a significantly

affected by the three irrigation treatments in the two seasons
(Table 23). Irrigation at 40 and 80 % depletion of available soil
moisture decreased the mixing time, stable period, whereas
resulted in increasing in weakening time in the first and second
seasons. Irrigation at 60 % available soil moisture depletion led
to significantly increment in mixing time, stable period, but
decreased weakening time compared to the irrigation at 40 and
80 % depletion of available soil moisture. These results suggest
that increasing soil moisture led to decrease dough quality as
results to depress the crude protein content as well as decreased
glutein content percentage. While, high moisture stress may be
led to the protein demolition and the glutein net weakening
whereas due to the decrease in mixing time and stable period ,
while, increasing weakening time. Abd-El-Hamed ef al. (1986),
Dawood and Nassar (1993) obtained similar trend.

2- Effect of ascorbic acid concentrations:

2.1. Water absorption percentage:
The results presented in Table (23) indicate that in both
seasons, the application of ascorbic acid significantly increased

water absorption percentage when compared with the control
treatment (unsprayed ascorbic acid). Whereas, application of
ascorbic acid at 500 and 1000 mg /L. concentration produced the
best rate of water absorption percentage in the two growing

seasons. Maximum value of water absorption were 59.81 and




60.34 %, which obtained by using 1000 mg / L. of ascorbic acid
concentration in the first and second seasons, respectively. There
was not in significant difference between 500 and 1000 mg/L.
due to the ascorbic acid concentration in the first season.
Meanwhile, unsprayed wheat plants gave the minimum value,
which equal 57.39 and 57.86 % in the first and second seasons,
respectively.  Application of ascorbic acid may be led to an
increase in nitrogen absorption, which caused an increase in
protein content, and in turn increase glutein content, which
resulted from increasing water absorption.

2.2. Mixing time ,stable period and weakening time:

The results presented in Table (23) show the effect of
ascorbic acid on mixing time, stability and weakening time in
2004/2005 and 2005/2006 seasons. The results show that
ascorbic acid had a significant effect on the above characters.

Whereas, sprayed wheat plants by 1000 mg / L. ascorbic acid
gave the highest mixing time of dough, which equal to 1.62 and
1.73 min. On the contrary, unsprayed of wheat plants gave the
minimum one (1.39 and 1.57 min.) in the first and second
seasons, respectively. Also, there was no significant difference
between use 500 and 1000 mg/L. ascorbic acid concentrations in
2005/2006 season, but the difference between 500 and 1000 mg /
L. ascorbic acid was significant in mixing time in the second
season as well as stability and weakening time in both seasons.
The stability was increased with application of ascorbic acid.
The highest value was existed with use 1000 mg / L. ascorbic
acid concentration in the two growing seasons. Meanwhile,

S ——
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control value gave the minimum value of stability which equal to
2.78 and 3.18 min. in 2004/2005 and 2005/2006 seasons,
respectively. From the above-mentioned result it could be used
concentration of ascorbic acid. Whereas, there is not a significant
effect between use 500 and 1000 mg / L. in the two growing
seasons. On the other side, application of ascorbic acid led to
decrease weakening time in the first and second seasons. It is
clear that the best weakening time were 0.69 and 0.64 Nm.
produced from adding 1000 mg / L. ascorbic acid in the first and
second season, respectively. Whereas, the lower ones were 0.75
and 0.68 Nm. respectively, obtained from unsprayed wheat
plants by ascorbic acid. It could be concluded that the
application of 500 mg/L. is similar to the application of 1000
mg/L. ascorbic acid concentration in both seasons. These results
could be attributed to that increase of protein biosynthesis by
adding ascorbic acid which led to increasing gluten net which
resulted from increasing stable period because dough strength.
To improve the dough quality by increasing water absorption
percentage and mixing time as well as decreased weakening
time.

3- Effect of nitrogen rates:

3.1. Water absorption percentage:

As shown in Table (23) that the mean values of water
absorption percentage were significantly increased by increasing
nitrogen rate up to 100 Kg N / faddan. The application of 100 Kg
N / faddan gave the highest values of water absorption, which
equal to 59.82 and 59.43 % in the first and second seasons,
respectively. Whereas, no significant difference was obtained
between adding 80 and 100 Kg N / faddan in the second season.

1 11 e S e S S N S —: | S — s S S S e ——————
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These results caused subsequent increase glutein content in
wheat grains as indicator of the increase in protein content,
which resulted from of increasing nitrogen fertilizer. These
results are in agreement with those obtained by Yamamoto et al.
(1996), Yang et al. (1996), Pechanek et al. (1997) and Toaima
et al. (2000).

3.2. Mixing time , stable period and weakening time:
The effect of N-rates on mixing time, stable period and

weakening time was significant in both seasons as shown in
Table (23). The highest values of mixing time and stability were
1.63 and 1.73 min. as well as 3.44 and 3.76 min. in the two
seasons, respectively. On the contrary, weakening time
decreased by increasing N-rates. The best value of weakening
were 0.68 and 0.64 Nm., obtained by application of 100 Kg N /
faddan in the first and second seasons, respectively. It could be
observed that there is not a significant effect between 80 and 100
Kg N / faddan in the second season. The obtained increase of
this trait could be attributed to that increasing nitrogen which
resulted in increasing crude protein content. Also, these results
approved a correlation between glutein content and rheological
properties i.e. increasing net glutein led to improve dough
quality whereas, increasing water absorption, mixing time and
stable period as well as decreased weakening time as indicator
on protein and glutein netting strength. These results are similar
to those obtained by Abd-El-Hamed et al. (1986), Ayoub et al.
(1994), Zaher (1996), Pechanek et al. (1997), Toaima et al.
(2000), El-Nagar (2003) and Abd-El-Hady ef al. (2006).

#
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Table (23): Effect of irrigation treatments, ascorbic acid concentrations and nitrogen rates
on theological properties in 2004/2005 and 2005/2006 seasons,

Treatments

zl'lﬂ

2nd

58.25b

366 b

0.61 b

58320

557 a

046 ¢

Irrigation

59.924a

089 ¢

120 ¢

088 a

F-test

* X

* %

* %

L)

LR

* %

% %

37.39b

57.86¢

139 ¢

137

b[278 b

318 b

075 a

0.68 a

acid

39.67a

58.98b

137 b

1.70

359 a

070 b

065 b

Ascorbic

59.81a

60.34a

162 a

173

al336 a

367 a

069 b

064 b

F-test

* %

* %

* %

x %

* %

* %

3763 ¢

58.14b

141 ¢

1.59

c[289 ¢

312 ¢

075 a

067 a

5941 b

89a

156 b

1.68

b[313 b

353 b

072 b

065 b

Nitrogen

3982a

V43

163 a

173

alldd a

37 a

0.68 ¢

0.64 b

Results and Discussion

8= Zero ascorbic acid
$3=500mg/L sscorbic acid
§;= 1000 mg/L ascorbic acid
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Ny =60kg
N;tsﬁkg
N;=100kg

F-test [ - N % % %3 ¥ %

1;=Irrigation at lose 40% ASMD
1;=Irrigation at lose 60% ASMD
I;=lrrigation at lose 80% ASMD

N/ faddan
N/ faddan
N/ faddan




4- Interactions effect:

4.1. Interaction effect between irrigation and ascorbic

acid concentrations

Results in Table (24) showed that the average values of
rheological properties i.e. water absorption percentage, mixing
time, stable period and weakening time were significantly
affected by the interaction between irrigation treatments and
ascorbic acid concentrations. Irrigation at 80 % depletion of
available soil moisture and sprayed by 1000 mg / L. ascorbic
acid concentration gave the maximum water absorption
percentage in wheat dough by 11.15 and 7.59 % over from the
treated to irrigation at 40 % available soil moisture depletion
with unsprayed ascorbic acid in the first and second seasons,
respectively. The highest mean values of water absorption
percentage were 62.08 and 60.92 % obtained from irrigation at
80 % depletion of available soil moisture with sprayed 1000 mg /
L. ascorbic acid concentration in the two growing seasons,
respectively . However, the lowest ones were 55.85 and 56.62 %
produced from irrigation at 40 % ASMD and without ascorbic
acid in the first and second seasons, respectively. While,
irrigation at 60 % ASMD with use 1000 mg / L. ascorbic acid
concentration gave the maximum mean values of mixing time,
stable period and the best weakening time were (2.22 and 2.47
min.), (5.27 and 5.85 min.) and (0.52 and 0.44 Nm) in the first
and second seasons, respectively. On the contrary, the minimum
ones were (0.89 and 0.88 min.), (1.18 and 1.19 min.) and (0.92
and 0.90 Nm) in the two growing seasons, respectively.

]
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Table (24): The interaction significantly effects of irrigation treatments with ascorbic

acid concentrations on rheological properties.

Stable period
absorption

(%)

(min)

| Treatments

LS.Dat0.05

[,=Imigation at lose 40% ASMD §,=Zero ascorbic acid
I,=Imigation & lose 0% A.S.MD §1=500 mg/L ascorbic acid
I;=Imigation &t lose 80% ASMD §;=1000 mg/L ascorbic acid
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4- Interactions effect:

4.1. Interaction effect between irrigation and ascorbic

acid concentrations

Results in Table (24) showed that the average values of
rheological properties i.e. water absorption percentage, mixing
time, stable period and weakening time were significantly
affected by the interaction between irrigation treatments and
ascorbic acid concentrations. Irrigation at 80 % depletion of
available soil moisture and sprayed by 1000 mg / L. ascorbic
acid concentration gave the maximum water absorption
percentage in wheat dough by 11.15 and 7.59 % over from the
treated to irrigation at 40 % available soil moisture depletion
with unsprayed ascorbic acid in the first and second seasons,
respectively. The highest mean values of water absorption
percentage were 62.08 and 60.92 % obtained from irrigation at
80 % depletion of available soil moisture with sprayed 1000 mg /
L. ascorbic acid concentration in the two growing seasons,
respectively . However, the lowest ones were 55.85 and 56.62 %
produced from irrigation at 40 % ASMD and without ascorbic
acid in the first and second seasons, respectively. While,
irrigation at 60 % ASMD with use 1000 mg / L. ascorbic acid
concentration gave the maximum mean values of mixing time,
stable period and the best weakening time were (2.22 and 2.47
min.), (5.27 and 5.85 min.) and (0.52 and 0.44 Nm) in the first
and second seasons, respectively. On the contrary, the minimum
ones were (0.89 and 0.88 min.), (1.18 and 1.19 min.) and (0.92
and 0.90 Nm) in the two growing seasons, respectively.
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Table (24): The interaction significantly effects of irrigation treatments with ascorbic

acid concentrations on rheological properties.

Water

Mixing time | Stable period
absorption

min) (min)
(%) (

| L.SDat0.05

[ =Imigation at lose 40% ASMD S1=Zero ascorbic acid
[;=Irigation at lose 60% A SMD S, =500mg/L. ascorbic acid
I3=Imigation at lose 80% ASMD S3=1000 mg/L ascorbic acid
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4.2. Interaction effect between irrigation treatments and

N-rates:

The interaction effect between irrigation treatments and nitrogen
rates were significant on water absorption percentage, mixing
time, stable period as well as weakening time in both seasons, as
shown in Table (25). The highest water absorption percentage
were 62.11 and 60.60 %, produced from irrigation at 80 %
available soil moisture depletion and applied 100 Kg N / faddan
in the first and second seasons, respectively. On the other hand,
irrigation at 40 % ASMD with applied 60 Kg N / faddan gave
the minimum one which equal to 56.10 and 57.86 %,
respectively. Whereas, mixing time and stable period were
decreased by increasing soil moisture stress and N-rate up to 100
Kg N / faddan in both seasons. The highest values of mixing
time and stable period as well as the best weakening time were
obtained from irrigation at 60 % depletion available soil
moisture with applied 100 Kg N / faddan. It could be concluded
that irrigation at 60 % ASMD and applied 100 Kg N / faddan
gave the best results of mixing time and stability as well as
weakening time.

4.3. Interaction _effect between ascorbic __ acid

concentrations and N-rates:
The results in Table (26) show that the interaction
between ascorbic acid and nitrogen rates was significantly

affected on rheological properties in both seasons. The
application of 100 Kg N / faddan with use 1000 mg / L. ascorbic
acid concentration gave the highest mean values of water
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Table (25): The interaction si gnificantly effects of irrigation treatments with nitrogen
rates on rheological properties.

Stable period

absorption

(min)
(%)

| Treatments

an

LS.Dat0.05

1;=Trigation at lose 40% A SM.D N =60kg N/ faddan
[;= Imigation at lose 60% ASMD Ny=80kg N/ faddan
[y=Trrigation at lose 80% ASMD N;=100 kg N/ faddan
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Table (26): The interaction significantly effects of ascorbic acid concentrations with

nitrogen rates on rheological properties.

Water

Mixing time | Stable period | Weakening

(min) (min) (Nm)

| Characters | absorption

(%)

2|1d

N, =60 kg N/faddan
Ny=80kg /N/faddan
N;=100kg N/ faddan

8= Zero ascorbic acid
8;=500 mg/L ascorbic acid
§=1000 mg/L ascorbic acid

ﬁ
Results and Discussion -111-



absorption percentage, mixing time and stable period as well as
weakening time. However, the lowest values ones were produced
from applied 60 Kg N / faddan and without ascorbic acid in the
two growing seasons. It could be noticed that no significant
effect between application of 80 and 100 Kg N / faddan and
between spraying 500 and 1000 mg/L. ascorbic acid
concentrations.

4.4. Interaction effect between the three factors:
Results illustrated in Table (27) and Figs.(5-58) indicate
that water absorption in the second season and mixing time,

stable period and weakening time in both seasons were
significantly affected by the interaction between the three factors
under study. It was clear that, the highest mean values of water
absorption percentage was 61.53 %, produced from irrigation at
80 % depletion of available soil moisture with sprayed 1000 mg /
L. ascorbic acid concentration and applied of 100 Kg N / faddan
in the second season, whereas, the lowest mean values of water
absorption percentage was 55.57 % obtained from irrigation at
40 % available soil moisture depletion with untreated wheat
plants of ascorbic acid and applying 60 Kg N / faddan. It could
be concluded that moisture stress with sprayed 500 or 1000 mg /
L. ascorbic acid concentration and application 100 or 80 Kg
N/faddan gave the best water absorption percentage to wheat
flour dough cultivated in sandy soil of improved. On the other
side, the maximum mean values of mixing time and available
soil moisture with use 1000 mg / L. ascorbic acid concentration
and applying 100 Kg N / faddan. No significant effect between
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the two concentrations of ascorbic acid 500 and 1000 mg / L.
and between 100 and 80 Kg N / faddan with irrigation at 60 %
depletion of available soil moisture in the two growing seasons.
Meanwhile, the lowest mean values were produced from
irrigation at 80 % ASMD with application 60 Kg N / faddan and
without ascorbic acid, which equal to (0.86 and 0.87 min) for
mixing time, (1.16 and 1.18 min.) for stable period and ( 0.91
and 0.92 Nm.) for weakening time in the first and second
seasons, respectively.
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Table (27): The interaction significantly effects of irrigation treatments and ascorbic
acid with nitrogen rates on rheological properties,

Water Mixing time | Stable period Weakening

Characters .
absorption (min) (min) (Nm)
Season
Treatments znd 1 st 2nd I!t 2nd 1 st znd
N 55.57 124 | 140 | 251 | 282 [ 078 0.65

51 N, 56.59 138 | 151 1 3.00 | 325 | 073 | 0.63
N3 57.70 152 | 159 | 350 | 3.86 | 0.66 | 0.62
N 57.28 146 | 163 | 320 | 341 [ 0.70 | 0.61
I S, N 58.88 165 | 1.80 | 3.51 | 3.64 | 0.66 | 0.60
N; 58.94 1.81 | 1.83 | 410 | 412 [ 063 | 0.60
Ni 57.39 1.57 | 164 | 321 | 353 | 068 | 0.60
Ss N, 59.27 1.84 | 184 | 352 | 408 | 0.64 | 0.59
N3 39.27 192 1 192 | 409 | 425 | 061 | 0.58
N 56.02 1.80 | 2.22 | 3.58 | 462 [ 065 [ 0.54
N 56.94 1.94 1231 | 433 | 5.01 | 062 [ 0.52
N; 5791 202 | 236 | 452 | 545 | 056 | 0.49
N; 57.94 2.00 § 234 | 483 | 508 [ 0.58 | 0.49
I L7 N, 58.92 224 | 245 | 508 | 610 | 0.52 | 0.46
N3 59.05 234 | 256 | 557 | 627 | 050 | 0.43
Ny 58.67 217 | 239 | 504 | 513 | 057 | 0.48
S5 N, 59.30 229 | 246 | 513 | 6.12 [ 0.51 | 0.43
N3 60.17 234 1 256 | 565 | 631 | 0.48 | 0.41
N; 57.90 0.8 | 087 | 1.16 | 1.18 [ 091 | 0.92
Ny 58.94 083 | 088 | 1.19 | 1.20 | 090 | 0.91
N3 39.85 090 ) 0.89 | 122 [ 1.21 [ 091 | 0.9
Ny 59.06 0.88 1 091 | 1.21 | 1.20 | 090 [| 0.91
I 5 N, 60.63 089 1092 | 121 | 1.22 [ 091 | 0.80
N3 60.42 091 [ 090 | 122 | 1.23 | 092 | 0.01
Ny 60.14 0.89 1 091 | 1.23 [ 1.19 [ 091 | 0.9
S3 N2 61.09 090 1092 | 123 | 1.20 | 090 | 0.89
N3 61.53 092 109 | 1.23 | 1.22 | 091 | 0.9
L.8.Dat0.05 1.894 0.084 | 0.092 | 0.547 | 0.328 [ 0.078 [ 0.086

Sy

S
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Fig.(5): Effect of irrigation at 40% ASMD, without ascorbic acid
and 60 kg N/ faddan in the first season

Fig. (6): Effect of irrigation at 40% ASMD, without ascorbic
acid and 60 kg N / faddan in the second season
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Fig. (7): Effect of irrigation at 40% ASMD, without ascorbic acid
and 80 kg N / faddan in the first season

Fig. (8): Effect of irrigation at 40% ASMD, without ascorbic
acid and 80 kg N / faddan in the second season
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Fig. (9): Effect of irrigation at 40% ASMD, without ascorbic acid
and 100 kg N / faddan in the first season

Fig. (10): Effect of irrigation at 40% ASMD, without ascorbic acid
and 100 kg N / faddan in the second season
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Fig. (11): Effect of irrigation at 40% ASMD, 500mg/L. ascorbic
acid and 60 kg N / faddan in the first season

Fig. (12): Effect of irrigation at 40% ASMD, 500mg/L. ascorbic acid
and 60 kg N / faddan in the second season




Fig. (13): Effect of irrigation at 40% ASMD, 500mg/L. ascorbic acid
and 80 kg N / faddan in the first season

Fig. (14): Effect of irrigation at 40% ASMD, 500mg/L. ascorbic acid
and 80 kg N / faddan in the second season
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Fig. (15): Effect of irrigation at 40% ASMD 500mg/L.ascorbic acid
and 100 kg N / faddan in the first season

Fig. (16): Effect of irrigation at 40% ASMD, 500mg/L. ascorbic acid
and 100 kg N / faddan in the second season

Results and Discussion -120-



Fig. (17): Effect of irrigation at 40% ASMD, 1000mg/L. ascorbic
acid and 60 kg N /faddan in the first season

Fig. (18): Effect of irrigation at 40% ASMD, 1000mg/L.zero
ascorbic acid and 60 kg N / faddan in the second season
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Fig. (19): Effect of irrigation at 40% ASMD, 1000mg/L.ascorbic acid
and 80 kg N / faddan in the first season

Fig. (20): Effect of irrigation at 40% ASMD, 1000mg/L. ascorbic
acid and 80 kg N / faddan in the second season
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Fig. (21): Effect of irrigation at 40% ASMD, 1000mg/L. ascorbic
acid and 100 kg N / faddan in the first season

Fig. (22): Effect of irrigation at 40% ASMD, 1000mg/L.ascorbic acid
and 100 kg N / faddan in the second season
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Fig. (23): Effect of irrigation at 60% ASMD, zero ascorbic acid and
60 kg N /faddan in the first season

Fig. (24): Effect of irrigation at 60% ASMD, zero ascorbic acid and
60 kg N /faddan in the second season




Fig. (25): Effect of irrigation at 60% ASMD, zero ascorbic acid
and 80 kg N /faddan in the first season

Fig. (26): Effect of irrigation at 60% ASMD , zero ascorbic acid
and 80 kg N /faddan in the second season
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Fig. (27): Effect of irrigation at 60% ASMD, zero ascorbic acid and
100 kg N /faddan in the first season

Fig. (28): Effect of irrigation at 60% ASMD, zero ascorbic acid and
100 kg N /faddan in the first season
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Fig. (29): Effect of irrigation at 60% ASMD , 500mg/L. ascorbic acid
and 60 kg N /faddan in the first season

Fig. (30): Effect of irrigation at 60% ASMD , 500mg/L.ascorbic acid
and 60 kg N /faddan in the second season
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Fig. (31): Effect of irrigation at 60% ASMD , 500mg/L. ascorbic
acid and 80 kg N/faddan in the first season

Fig. (32): Effect of irrigation at 60% ASMD , 500mg/L. ascorbic acid
and 80 kg N /faddan in the second season

%
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Fig. (33): Effect of irrigation at 60% ASMD , 500mg/L. ascorbic acid
and 100 kg N /faddan in the first season

Fig. (34): Effect of irrigation at 60% ASMD , 500mg/L. ascorbic acid
and 100 kg N /faddan in the second season
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Fig. (35): Effect of irrigation at 60% ASMD , 1000mg/L. ascorbic
acid and 60 kg N /faddan in the first season

Fig. (36): Effect of irrigation at 60% ASMD , 1000mg/L. ascorbic
acid and 60 kg N /faddan in the second season
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Fig. (37): Effect of irrigation at 60% ASMD, 1000mg/L. ascorbic
acid and 80 kg N /faddan in the first season

Fig. (38): Effect of irrigation at 60% ASMD , 1000mg/L. ascorbic
acid and 80 kg N /faddan in the second season

#
Results and Discussion -131-




Fig. (39): Effect of irrigation at 60% ASMD , 1000mg/L. ascorbic
acid and 100 kg N /faddan in the first season

Fig. (40): Effect of irrigation at 60% ASMD , 1000mg/L. ascorbic
acid and 100 kg N /faddan in the second season




Fig. (41): Effect of irrigation at 80% ASMD , zero ascorbic acid
and 60 kg N /faddan in the first season

Fig. (42): Effect of irrigation at 80% ASMD , zero ascorbic acid
and 60 kg N /faddan in the second season
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Fig. (43): Effect of irrigation at 80% ASMD , zero ascorbic acid and
80 kg N /faddan in the first season

Fig. (44): Effect of irrigation at 80% ASMD , zero ascorbic acid and
80 kg N /faddan in the second season
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Fig. (45): Effect of irrigation at 80% ASMD, zero ascorbic acid and
100 kg N /faddan in the first season

Fig. (46): Effect of irrigation at 80% ASMD, zero ascorbic acid
and 100 kg N /faddan in the second season
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Fig. (47): Effect of irrigation at 80% ASMD, 500mg/L. ascorbic
acid and 60 kg N /faddan in the first season

Fig. (48): Effect of irrigation at 80% ASMD, 500mg/L. ascorbic
acid and 60 kg N /faddan in the second season
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Fig. (53): Effect of irrigation at 80% ASMD, 1000mg/L .ascorbic acid
and 60 kg N/ faddan in the first season

Fig. (54): Effect of irrigation at 80% ASMD, 1000mg/L. ascorbic
acid and 60 kg N faddan in the second season
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Fig. (55): Effect of irrigation at 80% ASMD, 1000mg/L. ascorbic
acid and 80 kg N/ faddan in the first season

Fig. (56): Effect of irrigation at 80% ASMD, 1000mg/L. ascorbic
acid and 80 kg N faddan in the second season

e S e s
Results and Discussion -140-



Fig. (57): Effect of irrigation at 80% ASMD, 1000mg/L.ascorbic acid
and 100 kg N / faddan in the first season

Fig. (58): Effect of irrigation at 80% ASMD, 1000mg/L. ascorbic
acid and 100 kg N / faddan in the second season
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