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ABSTRACT

Two field experiments were conducted at the Experimental Station Farm in
Kalabsho and Zayian Region, Faculty of Agriculture, Mansoura University during the
two successive winter-seasons of 2004/2005 and 2006/2007 to determine the effect of
two irrigation systems (flooding and sprinkling), four nitrogen levels (60, 80, 100 and
120 kg Nffed) and foliar application with some commercial compeounds (Nervatin-vet
and Maxifert) as well as their interactions on growth, yield and its components and
quality of wheat (Triticum aestivurn, ) Sakha 93 cultivar.

The main results of this study can be summarized as follows:

« irrigation of wheat plants through sprinkling method significantly increased all
studied characters as compared with flooding irrigation in both seasons.

« Concerning the effect of nitrogen fertilizer levels the all studied characters were
remarkably increased as a resuit of increasing mtrogen levels from 60 up to 120 kg
Nffed in both seasons.

« Appiication of foliar compound containing macro and rmicro elements (Nervatin-vet)
resulted in a significant increased in grain yield and straw yields and its components
as compared with the compound containing microelements alone (Maxifert) and
control treatment in both seasons. Maxifert exceeded control treatment in all studled
characters,

It can be concluded that in order to maximizing wheat crop productivity it
must be irrigated through sprinkling irrigation system and mineral fertilized with 120 kg
N/fad as well as foliar fertilized with some commercial nutrient compounds that
contain macro and micro elements such as Nervatin-vet under the environmental
conditions of Kalabsho and Zayian district as a newily reclaimed sandy soils.

INTRODUCTION

Wheat (Trticum aestivum L.) is one of the most important cereal
crops in Egypt and all over the world. Wheat production is not sufficient for
local consumptiori in Egypt. Therefore, great efforts have been made to
achieve, suitable agronomic practices for obtaining maximum productivity with
optimum quality properiies.

Recent studies indicated that by year 2025 one - third of the
pcpulation in the developing countries will bé exposed to absolute water
scarcity, in the sense that they will not have sufficient water resources to
meet their agricultural demands, industrial and environmental needs. Cne of
the ways of alleviating water scarcity, especially in the newly reclaimed areas, .
is by using benefit irrigation system such as sprinkling irrigation, where water
is a limiting factor for producing wheat strategically. In addition, growing
wheat in newly reclaimed sandy soil needs different cultural practices than
from those used in old lands, especially irrigation system. In this respect,
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Ghani et al. (2001) showed that sprinkling irrigation method performed better
than surface irrigation method in terms of water conservation, growth, yield
‘components and grain yield of wheat. Using sprinkling irrigation method, 68
% of water was conserved and 17 % increase in grain yield was obtained.
Water use efficiency for spnnkllng irrigation method and surface irrigation
were 1.77 and 0.895 kg grain/m’ water, respectively. More financiai benefits
could be obtained from sprinkling irrigation system than surface irrigation
system in terms of water conservation and increase in yield. However, the
capital and operating costs are higher in sprinkling irrigation method than in
surface irrigation method. Hayam, Mahgoub and Sayed (2001) reported that
under solid set rotary sprlnkllng irrigation system increasing irrigation
amounts from 748-760 m® (1,) to 2355-2400 m® (15} resulted in corresponding
significant increases in all studied characters. Shekhawat et al (2005)
reported that productivity of wheat was increased under sprinkling irrigation
method as compared with surface flooding.

Nitrogen fertilizer plays an important role for increasing wheat grain
yield. especially in the newly reclaimed sandy soils, which is very poor in
content of available nitrogen. The increase in grain yield as a resuit of
increasing mineral nitrogen fertilizer levels may be due to the increase in the
metaboiic process In wheat plants and this, in turn, stimulates their growth
which may account for the superiority of yield components and grain yield of
wheat. There are many investigators conciuded that increasing nitrogen
fertilizer levels associated with significant increases in growth, yield and its
components (Sayed et af., 2003 . Tammam and Tawifils, 2004 ; Allam, 2005 ;
Seadh and Badawi, 2006 ; ibrahim, 2007 and Mekhemar, 2008). .

Foliar fertilization with macro and micronutrients is considered as
one of the most important factors which affect the productivity of wheat,
expressly in the newly reclaimed sandy soils, where it allows to maximize the
utilization of the nutrients. in this concern, El-Hawary (1999) detected that
spraying wheat plants with Nervatin-vet formulation increased grain yield by
13.66 % over control treatment (without foliar spraying). El-Kalla et a/. (2002)
concluded that using Super grow fertilizer (20 +20+20 NPK + trace element)

" as foliar application at tilering and elongation stages produced the hlghest
values of plant height, flag leaf area, number of tillers and spikes /m* and
grain yield fed. Hussein (2005) stated that the highest values of grain and
straw yields/fed (10.72 ardab/fed and 3.038 ton/fed) and yield components
were favoured when wheat plants were foliar sprayed with potassium and
Nervatin-vit.

Therefore, this investigation was established to determine the effect
of irrigation system, nitrogen fertilizer levels and foliar application with some
commercial compounds, as well as, their interactions on growth, yield and its
camponents, as. well as, quality of wheat Sakha 93 cultivar under the
environmental conditions of Kalabsho and Zayian district as a newly
reclaimed sandy soils.
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MATERIALS AND METHODS

Two field experiments were conducted at the Experimental Station
Farm in Kalabsho ahd Zayian Reglon Faculty of Agriculture, Mansoura
University during the two successive winter seasons of 2004/2005and
2006/2007 to determine the effect of irrigation systems, nitrogen fertilizer
levels and foliar application with some commercial compounds as welt as
their interactions on growth, yield and its components, as well as, quality of
wheat Sakha 93 cultivar.

Each irrigation system (surface flooding or sprinkling .rrtgatlon) was
practiced in separate experiment. Every experiment was carried out in a spiit
— plot design with four replications. After planting, plants were imigated
regularly every 7 — 10 days in surface flooding irrigation method. Whereas, in
sprinkling irrigation method, plants were irrigated by operating sprinkling
irrigation system constantly six hours every three days.

The main plots were occupied with four nitrogen fertilizer levels (60,
80, 100 and 120 kg Nffed). The nitrogen fertilizer in the form of ammonium
nitrate (33.0 % N) was applied in five equal doses prlor every irrigation and
finished before heading.

. The sub plots were assigned to foliar application treatments W|th
commercial foliar fertilizers as follows:
1-  Spraying with water {contrel treatment).
2. Spraying with Nervatin-vet at the rate of 2 cm® 1 liter water.
3 Spraying with Maxifert at the rate of 3.33 g/ 1 liter water.

Foliar fertilization treatments were carried out twice at the
aforementioned rates after 30 and 50 days from sowing. The chemical
composition of commercial foliar fertiizers used in this investigation is
presented in Table 1.

The sub — plot are-was 10.5 m? (3 X35m) The soil in the summer
seascon was uncultivated in both seasons.

The experiments were carried out in a2 sandy soil with littie fertlllty
which their physical and chemical properties are shown in Table 2.

" Table 1: Chemical composition of the commercial foliar fertilizers.

. . Commercial foliar fertilizers
Chemlcal composition Nervatin-vet Maxifert -
N_ ' 7 % - ‘
P,0s : 7% -

K0 7 % : -

M 0.60 % -
Fe 1.10 % 12 %
Mn 0.50 % B %
Zn 0.50 % ] 6 %
Cu 0.02 % -

B 0.05% 0.06 %
Mo ) 0.02 % 0.03 %
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The experimental field was well prepared through two ploughings,
compacted, and then divided into the experimental units with dimensions as
previously mentioned. Calcium super phosphate (15.5 % P,0s) was applied
during soil preparation (after ploughing and before division) at the rate of 150
kg / fed . Potassium sulphate ( 48 % K.O ) at the rate of 50 kg/fed was
broadcasted in one dose before the first irrigation. The cultivation took place
'on November 19" and 24" in the first and second seasons, respectively.
Wheat grains at the rate of 90 kg/fed were sown by using broadcasting Afir
method. The common agricultural practices for growing wheat in sandy soils
according to the recommendations of Ministry of Agnculture were followed,
except the factors under study.

Table 2: Mechanical and chemical soil characteristics at the
exgeﬂmental sites during 2004/2005 and 2006/2007.

Soil analysis ] 2004/2005 1 2006/2007
: Mechanical analysis
Sand (%) 89.60 90.12
Silt (%) 8.10 760
Clay (%) _ 2.30 . 228
CaCo3 (%)~ 0.43 0.41
iSoi texture class Sandy Sandy
: Chemical analysis -'
H 8.49 8.43
" E.C. {(mho/cm at 25 °C) 9.11 . 8.62
Organic matter (%) . . 065 0.42
" Availabie N (ppm} 411 ' 3.65
Available P (ppm) 5.35 375
Available K (ppm) 250.41 208.63

Studied Characters:
At harvesting time, ten guarded plants of one square meter were
randomiy selected from each sub - piot to estimate the followm% characters:

1- Piant height (cm). : 2- Number of spikes/m*.
3- Spike length {cm}. 4- Number of spikelets/spike.
5- Numnber of grains/spike. 6- Grains weight/spike {g).

7- 100 — grain weight {g).

8- Grain yield (ardabffed); calculated by harvesting plants in one square
“meter taken from each plot and were ieft to dry, then they were
threshed and the grains at 13 % moisture were weighted in kg..
Consequently, the weight was converted to ardab per feddan (one
ardab = 150-kg).

9- Straw yield (t/fed). the straw yield resuited from the previous sample was
weighted in kg/plot, then it was converted to tons per feddan.

"10- Crude protein percentage: was estimated by the improved Kjeldah! —
method accarding to A.Q.A.C. method (1985), medified by distilling the
ammonia into saturated boric solution and titration in standard acid.
Crude protein percentage was calculated by multiplying the total
nitrogen values in wheat flour by 5.75.

4754



J. Agric. Sci. Mansoura Univ., 33 (7), July, 2008

All obtained data were statistically analyzed according to the
technique of analysis of variance (ANOVA) for the split — plot design to each
experiment (irrigation system), then combined analysis was done between
irrigation systems by means of “MSTAT-C " computer software package as
published by Gomez and Gomez (1984). Least Significant Difference (LSD)
method was used to test the differences between treatment means at 5 %
level of probability asdescribed by Waller and Duncan (1969).

RESULTS AND DISCUSSION -

I- Effect of irrigation systems:

Data in Tables 3, 4 and 5 show that sprinkling |rngat|on resulted in
significant increases in plant height (cm), number of sptkeslm spike length
(cm), number of spikelets/spike, number of grains/spike, grains weight/spike
{g), 100 - grain weight {g), grain yield (ardab/fed) and straw yield (t/fed} as
well as crude protein percentage compared with flodding irrigation in the two
growing seasons. These results may attributed to the favourabie available
soil moisture in root zone by sprinkling irrigation, thereby enhancing
vegetative growth attributes and resulting in highest yields and quality. Simiar

" results were recorded by Ghani et al. {2001).
li- Effect of nitrogen fertilizer levels:

Data presented in Tables 3, 4 and 5 revealed that the effect of

nitrogen fertilizer levels on grain yieid and its components ‘as well as quality
" characters under study was significant in the two seasons. It can be stated
that all studied characters of wheat plants gradually increased as a result of
increasing nitrogen fertilizer levels from 60 up to 120 kg Nffed. Maximum
values of all studied characters were produced from wheat plants received
120 kg N/fed, while the lowest values were obtained from those received 60
kg N/fed in both seasons. The desirable effect of higher nitrogen fertilizer
level can be easily ascribed to the nitrogen which consider as one of the
major elements for plant nutrition and it increases the vegetative cover for
plant and forms .strong plants with long -spikés. Moregver, nitrogen
encourages plant to uptake other elements. activating, thereby growth of
plants, consequently enhancing most growth measurements and yield
components. These results agree with those reported by Tammam and
Tawfils (2004), Seadh and Badawi (2006), lbrahim (2007) and Mekhemar
(2008}

lll- Effect of Foliar spraying:

- Relevant data presented in Tables 3, 4 and 5 revealed that, the effect
of foliar fertilization treatments on wheat grain yield and its components as
well as quality characters was significant in both seasons of this investigation.
There were substantial differences in all studied characters among all foliar
fertilization treatments (spraying with water and two commercial foliar
fertilizers ie Nervatin-vet and Maxifert) in both seasons. Since, spraying
wheat plants with Nervatin-vet foliar fertilizer produced the highest values of
these characters in both seasons.
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Table 3: Plant height, number of spikes/m’, spike length, number of
‘spikelets/spike as affected by irrigation systems, nitrogen
fertilizer levels and foliar fertilization treatments of wheat
during 2004/2005 and 2006/2007 seasons.

Characters | Plant height | Number of Spike Number of
- {cm) spikes/m® llength (cm)| spikelets /spike
{2004/} 2006/ | 2004/ 12006/ 2004/ 20064 2004/ | 2006/

Treatments 2005 | 2007 | 2005 ;2007 2005 (2007 2005 | 2007
| A- Irrigation system: . . -
Flooding 99.2 | 94.87 ( 262.2 1252.8] 8.79 18.62) 14.29 | 13.72
Sprinkiing “1111.2(107.45] 307 € 1296.5/10.09,9.86| 16.00 | 1543
F. teSt * * * L] * » * *

B- Nitrogen levels (kg N/fed):

0 _ 83.7] 775 | 184.1 11750 8:31 }8.12] 1270 | 12.16
-180 100.5{ 973 | 256.8 ;2456 9.05 [8.86| 14.33 | 13.78
100 113.8] 1104 | 3371 [327.5| 982 [9.61! 1633 | 15.79
120 122.8] 119.3 | 361.6 [350.5|10.58{10.37 17.20 | 16.58
F. teSl n * . * * - - * *
LSD 5% 1.7 1 51 55 1 587 1024|025 042 0.45

C- Foliar spraying:

Tap Water {(Control) |97.6 | 942 | 248.5 |233.3( 882 (863! 1365 | 13.15
Nervatin-vet 112.0] 106.1 { 313.1 {302.6) 9.94 19.73! 16.50 | 16.00
- Manxifert 106.0) 10301 2932 ;283.0] 9.56 |9.36] 16528 | 14.59
F. test * N " * * . * *
LSD 5% 08 ] 36 39 |1 40007007 020 | 0.26

Table 4: Number of grains/spike, grains weightlspiké, 100 - grain weight
as affected by irrigation systems, nitrogen fertilizer levels and
foliar fertilization treatments of wheat during 2004/2005 and

2006/2007 seasons.
Characters Number of [ Grains weight/spike) 100 — grain weight
|__grains/spike )] (gL
2004/ | 2008/ 2004/ 2006/ 2004/ 2006/
Treatments 2005 2007 2005 2007 . | 2005 2007
' A- Irrigation system: ‘ :
Flooding 420 [ 408 2.48 2.41 4.19 4.13
Sprinkling -1 4589 44.0 2.67 2.62 5.07 502
) F. test . L 4 . - B * * - *
B- Nitrogen levels (kg N/fed): :
60 384 | 369 2.04 200 3.82 3.76
80 _ 423 406 2.52 2.48 434 | 428
100 464 44.7 276 2.71 5.09 504
120 48.8 470 | 292 287 5.27 5.22
F. test RS : : * - *
LSD 5% 1.0 1.2 - 0.06 007 | 008 0.08
C- Foliar spraying: :
Tap Water (Control) | 41.2 39.5 2.36 2.3 4.31 4.25
Nervatin-vet | 46.2 445 | 272 267 4.86 4.80
Maxifert 44.5 43.0 2.60 2.56 -~ 472 467
F. teSt * o * * * *
SD 5% 0.3 0.5 0.03 0.03 0.04 0.04
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Table 5: Grain and straw yields/fed as well as crude protein percentage
as affected by irrigation systems, nitrogen fertilizer levels and
foliar fertilization treatments of wheat during 2004/2005 and

2006/2007 seasons.
Characters Grain yield - Crude protein
(ardab!l’fedl Straw yield (tfed) percentage (%]
2004/ 2008/ | 2004/ 2006/ 2004/ 2006/
Treatments 2005 2007 | 2005 2007 2005 2007
A- Irrigation system:
Flooding 12.41 12.37 1.489 1.468 4 10.04 10.01
Sprinkling 13.15 13.11 1.658 | 1627 10.70 10.65
. F tesi ) * g * . * * * *
B- Nitrogen levels {kg N/fed):

B0 8.85 8.81 | -1.283 1.263 8.99 8.96 |
80 - 12.09 12.05 1.510 1.485 10.17 10.13
100 14.91 14.86 1.649 1.620 11.07 11.03
120 15.28 15.24 1.854 1.823 11.24 11.21
F. test x * * * * o J
LSD 5% 0.21 0.21 0.040 0.039 032 0.32

C- Foliar spraying:

Tap Water (Control) 12.11 12.08 1.395 1.3 9.89 9.85
Nervalin-vet 1331 13.27 1.730 1.702 10.74 10.70
Maxifert 12.91 12.87 1.596 1.570 10.48 10.44
F. test * " * o ~ *
LSD 5% 0.10 0.10 0.021 0.021, 0.08 0.08

On the other wise, control treatment (spraying with tap water) gave
the lowest values of these characters in the two seasons. However, plants
sprayed with the Maxifert foliar fertilizer came in the second rank after these
sprayed with Nervatin-vet. Such these effects of foliar nutrition might have
been due to the improvement in early growth, more dry matter accumulation
and stimulated the building of metabolic products accompanying with foliar
nutrition, which contains macro and- microelements. Similar results were
reported by several researchers such as. El-Hawary (1999), El-Kalla et a/
{2002) and Hussein (2005).

V- Effect of interactions:

The tripte interaction effect among studied factors was SIgnlﬂcant on
grain yield (ardab/fed) in both seasons. Data presented in Table 6 show that
'the highest values of grain yield were produced from wheat plants irrigated by
sprinkling system + 120 kg Nffed with foliar fertilized Nervatin-vet.
Corresponding data were 16.37 and 16.33 ardab/fed in the first and second
seasons, respectively. On the other hand, the lowest values of grain yield
(7.83 and 7.78 ardab/fed) were resulted from the control treatment of these
factors in the first and second seasons, respectively.

The interaction between nitrogen fertilizer levels X foliar fertilization
treatments had a significant effect on straw vield (t/fed) in both seasons of
this study. Relevant data in Table 7 show that the highest values of straw
yield (2.00 and 1.96 vfed) were produced due to mineral fertilization of wheat
plants by 120 kg N/fed in addition to Nervatin-vet as a foliar fertilizer in the
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first and second seasons, respectively. On the contrary, the lowest values of
straw yield (1.09 and 1.07 tfed) were obtained due to the control treatment of
both factors in the first and second seasons, respectively.

It can be concluded that irrigating of wheat piants through sprinkling
irrigation system and mineral fertilization with 120 kg N/fad as well as foliar
spraying with some commercial nutrient compounds that contain macro and
micro elements such as Nervatin-vet were the favourable treatments to
maximizing wheat productivity under the environmental conditions of
Kalabsho and Zayian district as a newly reclaimed sandy soils.

Table 6: Grain yieldlfed as affected by the interaction among Iirrigation
systems, nitrogen fertilizer leveis and foliar fertilization
treatments-during 2004/2005 and 2006/2007 seasons.

2004/2005 season - 2006/2007 season
irrigation Kg Nifed Control ]Ner\:;attm« Maxifert | Control Ner::ttm- Maxifert;
60 7.83 8.93 8.46 7.78 8.88 842 |
Floodin 80 1116 | 1230 | 1184 | 1112 | 1227 | 1180
9 oo 1365 | 1503 | 14.864 | 1361 | 1500 | 14.81
120 1425 | 1545 | 1520 | 1422 | 1541 | 15.16
160 8.72 9.71 945 | 868 967 9.41
Sprinkiing 129 11.81 | 1291 | 1253 | 11.77 | 1286 | 1249
P 9 o0 1464 | 1580 | 1547 | 1460 | 1576 | 1541 |
120 1486 | 1637 | 1553 | 1483 | 1633 | 1549 |
F. test - * *
LSD 5% I 0.29 0.28 ]

Table 7: Straw yield/fed as affected by the interaction between nitrogen

fertilizer levels and foliar fertilization treatments during

2004/2005 and 2006/2007 seasons. -
2004/2005 season : 2006/2007 season

Kg Nifed Control Ner‘:r:tt %) Maxifert { Control Ner‘:f:ttm- Maxifert ]
0 1.09 1.43 1.32 1.07 1.41 1.30 |
80 1.32 1.66 154 1 129 1.64 151
100 1.45 1.81 187 1 142 1.78 164 |
120 171 | 200 | 1.4 1.68 1.96 181
F. test * *
LSD 5% 0.04 0.04 i
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