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ABSTRACT

INTRODUCTION

Increasing cultivated of wheat pro-
duction of unit land area are the most impor-
tant national objectives in Egypt for minimi-
zing the gape between the production and
population consumption. That could be achie-
ved by improving agricultural practices espec-
ially in desert area such as irrigation and
fertilizers,

Wheat (Trificum aestivium L) is
considered the main cereal grain crop in the
world as well as in Epypt. Therefore, increa-
sing grains production is considered one of the

most important national aims to face the great
demand of the highly increasing human popu-
lation. '

Irrigation is used to maintain the soil
moisture profile in the root zone to field capa-
city and satisfied evapotranspiration require-
ment of each crop on any area. Mousa and
Abdel-Maksoud (2004), Hussein (2005), El-
Afandy (2006) and Fang et al, (2006) found
that subjecting wiheat plants to drought —stress
resulted in a significant reduction in grain
yield and its components of wheat.
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Spray of vitamin C increased grain
yield of wheat by influencing many physiolo-
gical processes such as stimulates respiration
activates, cell division and many enzymes
activities as reported by Oeral (1987), Abd El-
Hamed ef al., (2004), Irfan e al. (2006) and
Zewail (2007).
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Also, Ei-Sherbeny (2003), Salem
(2005), Soliman (2006) and Zewail (2007)
revealed that yield and its components of
wheat were significantly increased by increa-
sing rate of nitrogen fertilizer up to 120 Kg N
/feddan,

MATERIALS AND METHODES

Two field experiments were perfor-
med in 2004/2005 and 2005/2006 growing
seasons at the experimental farm at Inshas,
Nuclear Rescarch Center, Atomic Energy
Authority to study the effect of irrigation, N-
rate and ascorbic acid on yield and its com-
ponents of wheat (Triticum aestivium, L.)
under improved sandy soil using plant

residues as recommended by El-Sherbeny
(2003) .

The soil type was sandy and the
physical and chemical properties of the
Experimental farm at Inshas are shown in
Table (1).

Table (1): Some mechanical and chemical analysis as well as physical properties of

upper 30 de : th of Inshas sand sml of the experimental in two Seasons,

Characters

Mechanical anysns
1% season ol

- Clay
Sit
Fine sand
Coarse sand

2.40
5.21
63.14
24.75

Texture class

Sandy soil Sangl'y soil

Water holding capacity
Wilting point
Bulk density

‘physical properties

7.93
2.09
1.73

pH
Organic matter
CaCos;
Aval N
Aval. P

Each experiment included 27 treat-
ments which were the combination of three
irrigation treatments (Irrigation at 40, 60 and
80 % of the available soil moisture depletion
(ASMD), threc concentration of ascorbic acid
(zero, 500 and 1000 mg/L as foliar spray and
three rate of nitrogen fertilizer (60, 80 and 100
kg N/feddan). The design of the experiment
was a split-split plot with three replications.
Irrigation treatments were arranged in the
main plot, while ascorbic concentrations were
randomly distributed in the sub plots and
nitrogen fertilizer rate were randomly allo-

[3

SIS

79
0.70
4.5
30.0
9.8
139

cated in the sub-sub plots. Each sub-sub plot
area was 10.5m’ (3.5m long and 3 m
wide) Wheat grain cv. Sakha 93 were drilled
in rows, 15 cm apart on November 242 in both
seasons.

At harvest number of spikes/m’, spike
length (em), number of grain/spike, weight of
grains/ spike (g) which were estimated as an
average of 10 spikes were taken at random
from each sub-sub plot, 1000-grain weight (g)
and grain yield (kg/feddan) after threshing the
harvest area from the whole sub-sub piot.
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Also, nitrogen utilization was determined

according (I.A .E.A, 1990) using the following
nitrogen derived from fertilizer (Ndff).

%N-1s a.e(atonexcessiinplansample

Ndff - -
%N-15 a.e(atonexcessinfertilizer

And water use efficiency (W.UE)
was calculated by using the following formula
according to Vites (1965).

W UE Grain yield Kg/fed
""" Evapotranspiration (ms /fed).

Data in each season were statistically

Fertilizer N -yield = Ngff x N - yield analyzed according to the procedures outlined
100 by Snedecor and Cochran (1980). The
% N - Utilized = L cilizer Nyield o0 MSTATE program (1989) was used in this
Fertilizer N applied connection.
RESULTS AND DISCUSSION
A-Effect of main factors:- 1000 and 500 mg/L as when compared with

1- Yield components of wheat grains:

Results in Table (2) reveal that num-
ber of spikes/ m’, spike length, number of
grains/ spike, weight of grains/ spike and 1000
— grain weight were significantly affected by
irrigation treatments, concentrations of ascor-
bic acid and N-rate in the two growing sca-
sons.

Irrigation at different losses in availa-
ble water soil i.e. 60 and 80 % caused a sig-
nificant decrement in the above mentioned
characters in both seasons when compared
with irrigation at 40 % ASMD. Irrigation at 40
% of the available soil moisture depletion
gave the highest values of number of spikes/
m’, spike characters and 1000- grain weight in
2004/2005 and 2005/2006 growing seasons.

These results are due to water stress
which decreasing the activity of merstimatic
tissues responsible for increasing the tillers
number. Also, the reduction in number of
grains/spike by increasing water stress proba-
bly resuited from the complete development
of some grains of the spike this reduction was
affected greatly on the amount of photosyn-
thesis in grains because of lake of water.
These results are in harmony with those
obtained by Mousa and Abdel-Maksoud
(2004) Hussein (2005) and Fang et al. (2006). -

Conceming to ascorbic acid, the
mean values of spikes/m’, spike length, grains
number/spike, grains weight/spike and 1000-
grain weight were significantly increased by
sprayed the ascorbic acid on wheat plants at

unsprayed wheat in the two growing seasons.
These results may be due to spray vitamin C
influencing many physiological process such
as stimulates respiration activities cell division
and many enzymes activities as reported by
Oertil (1987), Abd-El-Hamed et al. (2004),
Irfan et al. (2006) and Zewail (2007).

I was clear in Table (2) that fertili-
zation of wheat with 60, 8¢ and 100 Kg
N/feddan gave a significant increment at the
second and third rate when compared with the
first rate (60 Kg Nffeddan) in number of
spikes/ m’, spike characters under study and
1000- grain weight in both seasons.

The increment due to fertilization
with 100 Kg N/feddan reached 1229 and
14.28 % in number of spikes/ m’, 20.19 and
16.39 % in spike length, 13.44 and 15.05 % in
number of grains/ spike, 28.15 and 26.84 % in
grain weight/ spike, 9.75 and 9.41 % in 1000-

grain weight in the first and second seasons,

respectively as compared to fertilization with
60 Kg N/feddan. The increase in vield compo-
nents of wheat due to N- application is an
indication for the role of N in plant growth
development and production. These results are
in harmony with those obtained by El-
Sherbeny  (2003), Salem (2005), Soliman
(2006) and Zewail (2007).

2- Gram yield/feddan:

The effect of irrigation, ascorbic acid
and nitrogen fertilizer on grain yield of wheat
is presented in Table (2).



Table (2): Effect of irrigation treatments, ascorbic acid and nitrogen rates on yield and yield components of wheat as well as nitrogen and water use
efficiency in both seasons.

. . Weight of . .
No.of spikes No. of grains/ grains/ spike 1000-grain Nitrogen

/m’ spike ® weight (g) utilized (%)

Seasons
™ 1= 2 1" s 2
2.05a | 45.29a 3199b
1.90b | 41.01b 3446a

1.24¢c | 35.67¢ 2191c

-
&

157 | 3744 2562¢
1.74b | 42.17a 31.06b
1.87a | 42.34a 3165a

R L] L

ey | Ascorbic acid

1.49¢ | 38.46¢ 2972b
1.81b | 41.30b 31.34a
1.89a 2732¢

W

Nitrogen

T Terion e A0 A S WD gy e =50 ke Moo
I;= Imigation at lose 60% A .S M.D Sz =500 mg/L ascorbic acid N, = 80 kg N/feddan
I; = Irmigation at lose 80% A.S.M.D ' S; = 1000 mg/L ascorbic acid N; = 100 kg /N/feddan.
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The results show that the grain yicld
of wheat Kg/fed. was significantly affected by
irrigation treatments in both seasons. It was
observed that irrigation at 40 % of the availa-
ble scil moisture depletion significantly sur-
passed the irrigation at 60 and 80 % of the
available soil moisture depletion by 10.53 and
47.33 %, respectively in the first season as
well as by 10.93 and 52.90 %, respectively in
the second season. This is to be expected since
the mean values of spikes number/m’, grains
number/ spike, weight of grains/ spike and
1000 - grain weight increased by decreasing
soill moisture depletion. Moreover drought
stress might reduce translocation of assimi-
lates from leaves and as drought hasten matu-
ration, this response in addition to reduced
photosynthesis in the grains itself contribute to
lower prain yield. Similar results were indica-
ted by Hussein (2003), El-Afandy (2006) and
Fang et al. (2006).

With regard to ascorbic acid, a signi-
ficant result has been observed as a results of
spraying ascorbic acid on wheat plants exp-
ressed as grain yield Kg/feddan. The applica-
tion of ascorbic acid at 1000- mg/L. increased
grain yield by 15.35 and 15.64 % in the first
and second seasons, respectively, when com-
pared to unsprayed of ascorbic acid, There is
not a significant effect between 500 and 1000
mg/L. on grain yield in both scasons, This
might be attributed to that the soil of this arca
contained considerable amount of both macro
and micronutrients. Also, the positive respo-
nse of wheat plants may be due to that ascor-
bic acid activity some enzymes which are
important in regulation of photosynthetic car-
bon reduction (Helsper et al., 1982).

Also, it could be noticed that ratc of
nitrogen (100 Kg N /fed)gave a highly
significant increasing grain yield Kg/feddan
than 60 and 80 Kg N/feddan in the two
growing seasons. The application of 80 and
100 Kg N/feddan resulted in significant in-
crease in grain yield Kg /feddan over
application of 60 Kg N/feddan by 17.03 and
20.60 %, respectively in the first season. The
corresponding  significant increases in grain
yield were 13.59 and 16.79 %, respectively in

the second season. The increase in grain
yield/fed. due to the increase in N- rate is a
result of the effect of N which increasing
number of spikes/ m?, number of grains/ spike,
weight of grains/ spike and 1000-gramn weight.
This is clear illustration for the prominent role
of N in increasing grain yield under the sandy
soil conditions. These results reported by
Salem (2005), Soliman (2006) and Zewail
(2007).

3- Efficiency of nitrogen and water:

Nitrogen and water use efficiency in
wheat plant as affected by irrigation treat-
ments, ascorbic acid and N- level in 2004/
2005 and 2005/2006 growing seasons as
shown in Table (2).

Irrigation at 60 % of the available soil
moisture  depletion enbanced  significantly
nitrogen and water use efficiency in the two
growing seasons, whears irrigation at 80 % of
the available soil moisture depletion gave the
lowest efficiency of nitrogen and water.
Nitrogen losses under prolonged intervals of
irrigation due to nitrogen transformation may
be the reason behind the utilization efficiency
reduction. These results could be attributed to
the highly significant differences between the
wheat grain yield values as well as differences
among consumptive use. In this connection,
Sadek and Mitkees (1997) and El-Sherbeny
(2003) found that nitrogen and water use
ctficiency gave the best results when irrigated
50 and 70 % available soil moisture depletion.

On the other side, nitrogen and water
usc cfficiency were significantly resulted in
increasing over the control (zero ascorbic
acid) by foliar application of ascorbic acid in
the two seasons. Foliar application of ascorbic
acid at 1000 - mg/L. gave the maximum value
of nitrogen and water use efficiency. Grun ef
al. (1982) reported that ascorbic acid is a
product of D-glucose metabolism which
cffects nutritional cycles activity i higher
plants, Ascorbic acid plays an important role
in the electron transport system.

It was clear that from Table (2) the
application of nitrogen fertilizer at 80 Kg N/
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feddan to wheat resulted in increasing signifi-
cantly. The N-utilized when compared with
application of nitrogen at 100 Kg N/ feddan in
the growing seasons, while water use effi-
ciency was significantly increased by increa-
sing N-rate up to 100 Kg Nffeddan. The
previous results are in accordance with those
reported by Sowers et al (1994) in N-use
efficiency and El-Sherbeny (2003) in water
use efficiency.

B- Interaction.

The interaction between irrigation
and ascorbic acid was significant on number
of spike/m’, weight of grains/ spike, 1000-
grain weight, grain yield Kg/feddan, N-
utihzed and water use efficiency in both
seasons while spike length and number of
grains/ spike in the first season only (Table 3).
The results showed that ascorbic acid when
sprayed on wheat plants which were irrigated
carly (at 40 % available soil moisture deple-
tion) gave the greatest mean values of number
of spikes/ m’ spike characters, 1000- grain
weight and grain vield/feddan. Whereas the
maximum mean values of nitrogen and water
use efficiency were produced when irrigated
wheat plants at 60 % available soil moisture
depletion and sprayed with 500 or 1000 mg/L.
ascorbic acid. It could be noticed that the
increase in concentration of ascorbic acid did
not affect these traits except 1000-grain
weight and prain yieldfeddan with the same
irngation, that is to say that 500 mg/ L. is
enough to improve yield and yield compo-
nents of wheat.

There were significant differences in
number of spikes/m* spike length, grain
weight/spike, grain yield/feddan and N- utili-
zed in the two seasons due to the interaction
between irrigation treatments and N- levels
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(Table 4). It could be noticed that early
irrigation at 40 % available soil moisture
depletion with fertilization at 100 Kg N/
feddan gave the highest values of grain yield
and yield components of wheat. On the con-
trary, the highest nitrogen use efficiency was
obtained from irrigation at 6¢ % available soil
moisture with adding 80 Kg N/ feddan in the
two growing seasons.

The mean values of number of
spikes/m’, spike length, grain weight/ spike,
grain yicld/feddan, nitrogen and water use
efficiency in both season as will as number of
grains/ spike in second season out of two were
significantly affected by the interaction bet-
ween ascorbic concentration and N- rate
(Table 5). The maximum mean valucs of the
above character of yield and yield components
and water use efficiency were obtained from
adding 1000 mg/ L. ascorbic acid + 100 Kg
N/feddan. While, the highest N-use efficiency
was produced from adding 1000+ . ascor-
bic acid + 80 Kg N/ feddan in both seasons.

The interaction between the three
factors under study significantly affected the
1000- grain weight, grain yield/ feddan and
nitrogen use efficiency in the two growing
scasons and spike length in the second season
(Table 6). Sprayed with 500 or 1000 mg/L.
ascorbic acid with 100 Kg N/ feddan and
irrigated after 40 % available soil moisture
depletion was the best interaction treatment in
1000-grain weight and grain yield per feddan.
On the other hand, irrigated at 60 % available
soil moisture depletion with sprayed ascorbic
at 1000 mg/L. and 80Kg N/feddan increased
significantly absorbed nitrogen by wheat plant
and then increased nitrogen use efficiency in
the two growing seasons,



Table (3): The interaction significantly effects of irrigation treatments with ascorbic acid on yield and yield components as well as nitrogen and water

use efficiency.

No. of spikes

Characters Jak:

Water use efficiency
(kg/m’ ’

Treatments

11

1= Immigation at lose 60% A.S.M.D
Iz=TIrrigation at lose 80% A.SM.D

Z asoorb ic aci I | N1 = ——
S; =500 mg/L ascorbic acid N, =80 kg /N/feddan
S; = 1000 mg/L. ascorbic acid N;=100 kg N/feddan
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Table (4): The interaction significantly effects of irrigation treatments with nitrogen rates on yield and yield components as well as nitrogen and
water use cfficiency.

Grain yield
(kg/Fed.)

Treatments

Ny

N,

N;

Ny

N,

N;

N

N:

N3

LSD at 0.05

1 = Irn 2 gatx ion at lose 40%A SM. D 81 Zoascocam RS N1 601 ngt’feddan
1, = Imigation at lose 60% A.SM.D 8; =500 mg/L. ascorbic acid - N, = 80 kg /Nffeddan
1;= Irrigation at lose §0% A.SM.D 83 H00 mg/L. ascorbic acid N; =100 kg N/feddan
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Table (5): The interaction significantly effects of ascorbic acid with nitregen rates on yield and yield components as well as nitrogen and water use

efficiency .

Characters

Treatments

N

S, N;

N;

N,
N:

Ns

N,

s |

Ns

j L.S.D. at 0.05

1,= Irrigation at lose 60% A.S M.D
I, = Irrigation at lose 80% A.SM.D

Il=lm'gahn40% A.S.M. T 7_

ascorbic acid .
S, =500 mg/L ascorbic acid
S; = 1000 mg/L ascorbic acid

"N, = 60 kg N/feddan
N, = 80 kg /N/feddan
N, =100 kg N/feddan
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Table (6): The interaction significantly effects of irrigation treatments, ascorbic acid
with nitrogen rates on Spike length, 1000-grain weight, grain yield/feddan
and Nitrogen utilize ,

Nitrogen utilized
(%)

Grain yield
(kg/Fed.)

Seasons
2nd 1st
38.48 2062
Sy 40.73 2280
43.13 2406
43.14 2253
S, 4522 2770
46.04 2789
43.66 2256
S 46.53 2780
46.58 2791
34 00 1830
S 36.09 1979
39.01 2231
38.85 2072
5, 4223 2439
4253 2489
39.80 2143
Ss 4318 2503
43.40 2511
2948 14065
32.04 1589
34,49 1747
34.87 1550
36.11 1824
36.17 1841
35.46 1563
38.19 1828
38.22 1847

0314 | 34389

Characters @

2nd
31.88
31.16
29.43
38.30
39,37
34.81

2nd
2112
2336
2505
2384
2830
2849
2426
2916
2924
1890
2123
2360
2200
- 2483
2505
2290
2564
2578
1470
1618
1705
1615
1770
1787
1626
1816
1818
96.77 |

Treatments
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