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ABSTRACTS

The study aimed to adjust the optimum seeding rate and nitrogen fertilization for three wheat cultivars
grown under El farafra Oasis to compete a major biotic constraint (weeds) which affecting wheat yielding
ability without using herbicides. Qualitative and quantative weed analysis were conducted in wheat field during
2008/2009 and 2009/2010 winter growing seasons. There were sixteen and eleven weed species infested wheat
in 1st and 2nd year respectively corresponding to the three wheat cultivars, nitrogen fertilization levels and
seeding rates beside five weed species in the edges of the field belonging to 8 families.  A wide range of
similarity and dissimilarity and severe weed infection was observed in the three wheat cultivars field receiving
different levels from nitrogen fertilization and seeding rates. Weed species belonging to family Gramineae or
Poaceae were represent the highest plentiful numbers. Phalaris minor was the most dominant weeds in most
cultivars under different level of wheat seeding rates and nitrogen fertilization during the tested seasons.
Highest coefficient of similarity was observed between Giza-168 and Sakha-93 cultivars.The results also
indicated that sids-1wheat cultivar with seeding rates 80 kg and nitrogen fertilization100 kg N/fed. achieved
higher grain, straw and biological yield and lower weed diversity than Giza-168 or Sakha-93, while increasing
seeding rate from 50 to 80 kg/fed. and nitrogen fertilization from 60 to 80 or 100 kg/N/fed. increasing grain,
straw and biological yield in the three studied cultivars. Generally, to maximize wheat productivity and
reducing production costs as well as weed suppression, thus it is recommended for sowing wheat by seeding
rates 80 kg seeds /fed. fertilized with 100 kg N/fed. 
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Introduction

Wheat is an important cereal crop grows all over the world and the main staple food in Egypt.  It has
advantage of growing in the newly reclaimed lands. Adjusting wheat plant population density, nitrogen
fertilization to a proper stand that may be increased wheat competitively against weeds infestation to secures
best yield and quality which is a major concern of agronomist. Weeds could cause losses in wheat yield from
30 to 50 % (Rao, 2000). Weed competition to wheat usually occurs from the two leaf stage to the onset of
reproductive growth leading to reduction in tillering ear formation and in stem weight and height besides giving
poor grain filling (Kolar, et al., 1977 and Roberts, 1982).  Weeds limit wheat yield potential in arid region
because they increase evapo-transpiration and compete with wheat plants for limited soil moisture (Donald and
Easten, 1995), water and light resulting in grain yield reduction amounted to 7% (Shah, et al., 2005), 52%
(Khan, et al., 2003), 92% (Tiwari and Parihar, 1997) in serious cases may lead to complete crop failure
(Abdul-Khaliq and Imran, 2003). Weeds constitute should be properly managed in order to enhance production
and net return, especially in small farming systems (Abouziena et al., 2008). According to Bussan et aL.,
(1997) the competitive ability of crop can be expressed in two ways, first is the ability of crop to compete with
weeds, reducing weed seed and biomass production. The second possibility is having crop tolerate competition
from weeds, while maintaining high yields.
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Irrespective of soil fertility or crop seeding rate, crop tillering gradually declined with an increase in weed
density (Bond and Grundy, 2001). Increasing weed diversity through crop production addresses the problem
of increasing land utilization and crop productivity. The objective of this study was therefore undertaken to
investigate the phytosociology of weeds in wheat in relation to wheat cultivars, seeding rates and nitrogen
fertilization levels to find out the proper wheat cultivar's which have a high productivity and able to combat
weed infestation under El farafra Oasis conditions. 

Materials and methods

Two field experiments were carried out at El- Lewa Sobeih Village, El-farafra Oasis, New Valley
Governorate, Egypt (near latitude 27.06° North and longitude 27.97° East) during the two growing seasons of
2008/2009 and 2009-2010 to study the effect of nitrogen fertilization  (60, 80 and 100 kg N/fed.) and seeding
rates (50,65 and 80 kg/fed.) on the productivity of Giza-168, Sakha-93 and Sids-1 wheat cultivars and weed
community structure and diversity. Each experiment including 27 treatments and was carried out in spilt plot
design with four replicates where the combination between wheat cultivars and nitrogen fertilization in the main
plots and seeding rates in sub-plots. Experimental unit area was 10.5 m2 (3×3.5 m) and wheat grains were
sown in 2nd. December and 17th November in 2008/2009 and 2009/2010 seasons,  respectively. Experimental
soil texture is sandy clay with pH 8.07, EC1.82 and organic matter 0.55 irrigated with ground water (pH7.00
and EC1.08). The pervious crops were maize and sunflower in the two growing season, respectively. Nitrogen
fertilizer was added as ammonium nitrate 33.5% in three doses (20% before sowing, 40% before first irrigation,
and 40% before second irrigation. The other agronomic practices including soil preparation, phosphorus
fertilization, and irrigation were carried out according to the recommended agriculture producer, wheat was
collected from experimental unit and the following data were recorded:  grain yield Kg/fed., straw yield kg/fed.
and biological yield kg/fed. (Feddan = 4200 m2). Weeds plant specimens were identified by (Tâckholm, 1974)
and their fresh and dry weights were recorded at harvest. Data were summarized and analyzed (relative
abundance) according the formula used by (Thomas, 1985) Relative abundance (RA) value for species k=
[Relative frequency for species k + Relative field uniformity for species k + Relative mean field density value
of species k] in addition to Coefficient of similarity % C= [2W/ (A + b) ×100] as methods described by
(Newsome and Dix, 1968). The species richness and diversity was calculated using Simpson index and
Shannon wiener index (Magurran, 1988). Where H max is the maximum value of diversity for the number of
present species, the evenness (Pielou's, Sheldon's, Heip's, Hills index and modified Hill ratio) was expressed
by (Pielous, 1975).  Data obtained were exposed to the proper statistical analysis of variance according to
(Snedecor and Cochran 1969). For means comparison LSD values were calculated at 5% level of significance
following the method of (Gomez and Gomez 1984). 

Results and discussions

During the two years weeds were surveyed in wheat experimental fields. It was recorded 16 species in
8 families within the three wheat cultivars and 4 species in 4 families around the field edges.

Distribution and Relative Abundance of Weeds in Wheat Cultivars:

In 1st. year, corresponding to weed survey and demographic analysis, most weed species were found in
the three wheat cultivars but with different relative abundance regardless of three levels of nitrogen fertilization
and seeding rates.  Phalaris minor was the most recorded weed with the higher relative abundance calculated
by 78.45, 100.84 and 72.78 in Giza-168, Sakha-93 and Sids-1 cultivars, respectively, followed with the next
two dominant species, Beta vulgaris in Giza-168 and Sakha-93 by 78.35 and 67.16, respectively and
Convolvulus arvensis in Sids-1 with relative abundance, 44.94 (Table,1). However, the lowest relative
abundance 11.17, weed species was A. majus, C. squamatus, D. sanguinalis and P. annua (Giza-168), A. fauta,
A. majus and C. rotundas (Sakha-93) and C. album and M.  indica, (Sids-1). In 2nd year, weed relative
abundance regardless of the presence of different nitrogen levels and seeding rates appeared that Phalaris minor
was achieved the higher relative abundance by 89.04 and 100.0 in Giza-168, Sakha-93 cultivars, respectively,
followed with the next two dominant weeds species, Sonchus oleraceus and Beta vulgaris by 84.02 and 72.85
in Giza-168 (Table, 1). Meanwhile, Convolvulus arvensis was the most abundance species in Sids-1 cultivar
followed with Phalaris minor by 39.22 and Phragmites Communis by 33.9.  In this respect, some weeds of
D. sanguinalis, M. indica, V. sativa and P. annua were disappeared in 2nd year in wheat cultivars which
repeated at the same location twice.
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While, C. rotundus weed was appeared but with low relative abundance species in Giza-168 and Sakha-93
cultivars. 

Richness, Similarity and Diversity of Weed in Wheat Farm at E Farafra Oasis During Two Years:

During 1st year, many specimens were collected from the field; data analysis indicated that there are 16
species, within 16 genera belonging to 8 families in the investigated wheat cultivars field.  The most abundant
species was related to family Gramineae or Poaceae. Based on species composition, community coefficient of
similarity (CS) is used to compare pairs of cultivar communities. Communities that are exactly the same will
have 100% similarity, while dissimilar communities will have low percent similarity values. The highest
coefficient of similarity was observed between Giza-168 and Sakha-93 exhibited 83.67% which followed by
73.96% between Giza-168 and Sids-1 and 73.19% between Sakha-93 and Sids-1. According to the results
obtained from Simpson's index (?) and Shannon's index (H') values as a community dominated and disturbance
values Sids-1 cultivars community was less diversity than Giza-168 and Sakha-93 community. 

As for 2nd year all specimens generally 11 species, within 11 genera belonging to 8 families were
recorded in different wheat cultivars in the presence of variable level of nitrogen fertilization and wheat seeding
rates.  Similarly to the first season, the most abundant species was related to family Gramineae or Poaceae.
The highest coefficient of similarity exhibited 74.3% between Giza-168 and Sakha-93, followed by 73.2 %
between Giza 168 and Sids-1 and 57% between Sakha-93 and Sids-1cultivars. Sids-1 cultivar community was
less diversity than Giza-168, while Sakha-93 community recorded the higher weed diversity according to index
values. Evenness refers to the relative abundance of each species in the community and considers as a measure
of how similar the abundance of different species is. When there are similar proportions of all species then
evenness is one, but when the abundance is very dissimilar (some rare and some common species) then the
evenness value decreases. Sakha-93 in the two seasons has the higher evenness value, followed with Giza-168,
while, Sids-1 recorded the lowest evenness values. Meanwhile the second season was lower evenness than the
first season in all wheat cultivars. The similarity and the Evenness value between the cultivars communities
were decreased in the second season than the first season. Finally, some variables that could have been
expected to play a major role in explaining weed richness and diversity patterns did not appear to play a
significant role here. Among those, the preceding crop has previously been shown to affect weed assemblages
(Fried et al., 2008). These may be due to allelopathic activity of wheat in crop rotation (Shrestha et al.,
2002).While; the effects of organic versus conventional management have also been reported to modify weed
species diversity (Bengtsson et al., 2005 and Clough et al., 2007).

Weed Biomass and Relative Density Affected by Nitrogen Fertilizers, Seeding Rates and Wheat Cultivars
During Two Year:

Data in table 3 indicated that in generally increasing wheat seeding rates from 50 to 80 kg seeds/fed.
significantly (p=0.05) reduced weed total biomass fresh and dry weights, while, increasing nitrogen fertilizers
from 60 to100 N kg/fed. have a slight effect on weed biomass. During 1st year, applying high level of nitrogen
fertilization and seeding rates resulted in significantly (p=0.05) reduction in total biomass weed fresh and dry
weigh ranged from 45.36 to 55.90% (Giza-168), 93.40 to 86.15% (Sids-1) and 46.42 to 36.17% (Sakha-93),
respectively and relative density ranged from 16.39 to 5.35% (Giza-168), 5.66 to 1.54 % (Sids-1) and 21.33
to 9.33 (Sakha-93). 

Values of relative density represented in (Table, 3) indicated the number of all weed species to the total
numbers of all plant species in the quadrates. As for 2nd year the high level of nitrogen fertilization and
seeding rates resulted also significantly reduction in weed total biomass fresh and dry weighs with different
percentage. Corresponding to data analysis there were a significant (p=0.05) differences between the three
wheat cultivars under the different levels of nitrogen and seeding rates in weeds species and the relative density
which ranged from 10.42 to 3.24%(Giza-168), 4.60 to 0.66%(Sids-1) and 12.33 to 6.33% (Sakha-93). Sids-1
was the most competitive cultivars than Giza-168 and Sakha -93 depending on the lower weed biomass and
lower weed diversity.

Generally the weed relative density decreased with increasing wheat seeding rates. Other studies have
reported that N application had very low influence on the weed populations (Andersson and Milberg, 1998)
or may have had no influence on species composition and weed density (Swanton et al., 1999).
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Wheat Productivity Affected by Nitrogen Fertilizers, Seeding Rates and Wheat Cultivars During Two Year: 

The ultimate goal in crop production is maximum economic yield, which is a complex function of
individual yield components in response to the genetic potential of the varieties and inputs used. The data
revealed that the interaction effect between nitrogen fertilization and the three wheat cultivars component
(Table, 4). Increased gradually of grains, straw and biological yields of wheat cultivars as the nitrogen level
increased up to 100 kg N/fed. This was true in both seasons. The highest values of grain, straw and biological
yields and most yield attribute were obtained from Sids-1 which fertilized by 100 kg nitrogen /fed., while
Sakha-93 which fertilized by 60 kg nitrogen /fed. recorded the lowest productivity of yield components. This
result may be due to that nitrogen caused an increase in meristematic activity and the amount of metabolites
synthesizing by the plant and nitrogen is an essential nutrient controlling the new growth and improved plant
photosynthetic capability (Benziger et al., 1994). Increased grain per spike due to N fertilization can be
attributed to improved crop performance in fertilized plots (Ayoub et al., 1994).

Data in (Table, 5) illustrated the interaction between wheat cultivars and seeding rates on wheat
productivity. It was noticed that in all cultivars that increasing the seeding rates from 50 to 80 kg/fed.
significantly increase the grains, straw and biological yields. While in general there were no significance
differences in yields of wheat when the seeding rates were between 50 and 60 kg /fed.  Sids-1 cultivar which
cultivated by 80 kg seeds/ fed. achieved the highest significant in grain and straw yields,  however, Sakha
93with 50 kg seeds/fed. recorded the lowest yield components. These results may be due to the genetically
differences between the two wheat cultivars under climate conditions of El farafra Oasis. Otherwise increasing
wheat seeding rates may be increase wheat competitive ability toward the weeds. Seeding rate did not have
significant effect on grain yield of wheat in the first season but have significant effect in the second season.
Such results have agreement with those obtained by (Sayre and Moreno Ramos, 1997) and Mollah et al.,
2009).

The interaction between nitrogen fertilization and seeding rate on wheat yield components presented in
(Table, 6). The data revealed that increased fertilization from 60 kg /fed. to 80 kg /fed. have a significant
(p=0.05) increase in wheat yield components, while such differences were slightly significant by increasing N
from 80 to 100 kg/fed. This was true at both seasons. Wheat grain yield, the most character responses to
nitrogen fertilization and seeding rates. Wheat sids-1 cultivars which fertilized by 100 kg N/fed. and seeding
with 80 kg/fed. achieved the highest yield component  productivity, However Sakha which  cultivated by 50
kg seeds /fed.  and fertilized with 60 kg N/fed. posed the lowest yield component productivity. The result
revealed that nitrogen application enhances the vegetative growth of wheat crop that delays senescence, which
ultimately increased biological yield. The results are in line with the finding of Song et al., (1998) who
reported that increased nitrogen application increased grain yield of wheat, and Shafiq et al., (1994) who
indicated that N fertilizer application increased grain yield of wheat over control. 

The interaction effect between wheat cultivars, nitrogen fertilization, seeding rates on yield component of
wheat (Table, 6) indicated that generally increasing nitrogen levels with increasing seeding rates significantly
(p=0.05) increased grains, straw and biological yields of wheat cultivars, during both seasons. Generally, higher
grains, straw and biological were obtained from Sids-1 cultivars at high nitrogen fertilizer and seeding rates
with significant differences (P=0.05) as compared with Sakha-93 and Giza-168 cultivars. Increasing the level
of nitrogen fertilization has achieved significant increase in wheat productivity (grains, straw and biological
yield) with the constant seeding rates in the three target cultivars under El-frafra Oasis. Sowing wheat with
increasing seeding rates from 50 to 65 kg/fed. have significant effect on wheat productivity, while increasing
the seeding rates from 65 to 80 have a slightly effect in most wheat cultivars  productivity. Comparing Sids-1
cultivars yield ability with Giza-163, Giza-164 and Sakha-69, data indicated that Sids-1 cultivars surpassed Giza
163, Giza 164 and Sakha 69 in yield components (Hassanein et al., 1997 and El-Karamity, 1998). Some
research conducted on nitrogen fertilizer applied to wheat cultivars and have found that increase in nitrogen
promote growth and development, which ultimately reflects grain yield (Lioveras et al., 2001). The increase
in yield and its components as well as quality due to nitrogen fertilization may be due to its role in activation
of cells division, metabolic and photosynthesis process and nutritive status of wheat plant. Similar results were
reported by (Saleh, 2003; Tammam and Tawfils, 2004).

Study of the phytosociology of weeds in the cultivated crop is important for identifying the weed
communities grown in association with a particular crop and also to identify the most important weed species
which cause damage to crop at economic threshold level. A wide range of similarity and severe weed infection
was observed in the field receiving nitrogen fertilization, otherwise a wide range of dissimilarity in the field
receiving different seeding rates from wheat. The presence of weeds within a crop can adversely affect
production and cause yield losses due to weed competition (Miller, 2007).
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In this study Phalaris minor was found in the three wheat cultivars, so controlling this weeds my help
to profitable wheat production in El-farafra Oasis, otherwise sids-1 was more compatible than other cultivars.
Sids-1 cultivar was more competitive than Giza-168 and Sakha-93 corresponding to weed diversity and total
weed biomass (Figure, 1,2). Weiner et al., 2001, reported that there was a linear relationship between
above-ground weed biomass and crop yield, so weed suppression translocated directly into yield. Use of
aggressive cultivars can be effective cultural Practice for weed growth suppression (Seavers and Wright, 1999,
Wicks et al., 2004, Mennan and Zandstra, 2005). Applying high level from wheat seeding rates resulted in an
observed reduction in weed diversity and weed biomass fresh and dry weights, however increasing the nitrogen
fertilizers have a slight effect on weed biomass and diversity. In 2nd year, some weeds disappeared might be
due to the allelopathic activity of wheat plants parts in the 1st year. In this respect the most suppressed weed
species were annual biotypes, while perennial weed species were the most abundance species in the most
competitive wheat cultivars (Sids-1) especially Convolvulus arvensis weed. So that, It is  a great importance
to mention here that controlling perennial weeds was very important before sowing wheat in non treated farm
with herbicides, while the competitive cultivars may be able to suppress annual weeds. Crop succession or
tillage systems (Cardina et al., 2002) have all been recognized to account for variations in weed
communities.Increasing nitrogen fertilization can increase the ability of cereals to suppress weeds with the
decline of weed species number, weed density and their biomass (Wells, 1979; Grundy et al., 1993). However,
some weed species respond positively to nitrogen.Effective weed control is essential for realising yield potential
in wheat crops. Generally, to maximize wheat productivity and reducing production costs as well as weed
suppression it is recommended sow wheat by seeding rates 80 kg seeds /fed. and fertilization with 80 kg N/fed.

Fig. 1: Comparsion of wheat grain yield with biomass fresh weightin the first season.

Fig. 2: Comparsion of wheat grain yield with biomass fresh weightin the second season.
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Table 1: Relative abundance of weeds species in wheat cultivars as affected by fertilization and plant density
Weed classification 1st. Year  (2008/2009) 2nd. Year (2009/2010)
---------------------------------------------------------------------------------- ---------------------------------------------- --------------------------------------------------------------
No Weed type Scientific name Family Giza -168 Sikh -93 Sids-1 Giza- 168 Sikh -93 Sids-1
1 Narrow leaved Phalaris minor Poaceae (graminae) 78.45 100.84 72.78 89.52 100.73 39.22
2 Polypogon monospeliensis Gramineae 16.76 16.76 0.00 6.56 0.00 0.00
3 Lolium  multiflorum Gramineae 22.35 44.69 11.21 5.69 34.08 5.72
4 Avena fauta Poaceae (gramineae) 16.77 11.17 5.59 6.57 0.00 0.00
5 Ammi Majus Umbelliferae 11.17 11.17 11.20 11.20 12.11 12.14
6 Caronopus squamatus Cruciferae 11.17 5.59 0.00 5.61 0.00 0.00
7 Digitaria sanguinalis sanguinalis Poaceae 11.17 16.76 11.17 - --
8 Poa annua Poaceae 11.17 16.76 0.00 - - -

Total 179.0 223.7 111.9 114.01 146.94 57.09
6 Broad leaved Chenopodium album Chnopodiaceae 17.46 22.35 11.17 6.30 11.21 11.20
7 Beta vulgaris Chenopodiaceae 78.35 67.16 39.16 72.85 67.24 11.25
8 Sonchus oleraceus Compositae 44.81 50.32 44.69 84.02 33.60 33.56
9 Melilotus indica Fabaceae 5.59 16.76 11.17 - - -
10 Vicis sativa Fabaceae 16.76 5.59 5.59 - - -

Total 162.97 162.1 111.7 163.17 112.05 56.01
9 Perennial weeds Convolvulus arvensis Convolvulaceae 50.35 55.97 44.94 33.66 56.08 45.03
10 Phragmites Communis Gramineae 44.86 50.63 33.82 44.97 50.75 33.90
11 Cyperus rotundus Cyperaceae 22.44 11.18 5.59 5.70 6.06 0.00

Total 117.65 117.78 84.35 84.34 112.91 73.34
Total 459.63 503.7 308.08 361.52 371.9 186.44

Table 2: Statistical calculations (Richness, Similarity and  Diversity) of weed  in wheat farm  at El-farafra oasis during two years
Criteria 1st. Year (2008/2009) 2nd. Year (2009/2010)

-------------------------------------------- ------------------------------------------------
Giza 168 Sakha 93 Sids-1 Giza 168 Sakha 93 Sids-1

Richness # Families 8 8 6 8 7 7
# Genera 16.0 16.0 11.0 10.0 10.0 7.0
# Species 16.0 16.0 11.0 10.0 11.0 8.0

Coefficient of Similarity *(%) Giza 168 :Sakh 93 83.68
74.30

Similarity Sakha 93: Sids-1 73.19 57.27
Giza 168 : Sids-1 73.96 73.19

Diversity Simpson's index λ 0.2112 0.2852 0.2036 0.2274 0.2332 0.2197
Shannon's index (H') 1.8756 2.0348 1.4164 1.6419 1.9763 1.1095

Evenness (J') Pielou's index (E1) 0.60 0.65 0.45 0.52 0.63 0.43
Sheldon's index (E2) 0.28 0.33 0.18 0.22 0.31 0.17
Heip's index (E3) 0.25 0.30 0.14 0.19 0.28 0.13
Hill's index (E4) 0.73 0.71 1.19 0.85 0.59 1.17
Modified Hill's ratio (E5) 0.68 0.66 1.25 0.82 0.53 1.24

Table 3: Weed total biomass and relative density affected by nitrogen fertilizers, seeding rates and wheat cultivars at El- frafra oasis
during two year.

N/kg/Fed. Seeding rate/ 1st. Year (2008/2009) 2nd. Year (2009/2010)
kg/Fed. ---------------------------------------------------- ------------------------------------------------

Weed Weed Relative Weed Weed Relative
fresh weight. dry weight density fresh weight. dry weight density
Ton /Fed Ton /Fed Ton /Fed Ton /Fed

Giza-168 60 50 1.389 0.327 16.39 0.967 0.250 10.42
65 1.419 0.253 13.04 0.567 0.141 7.23
80 1.337 0.319 11.11 0.518 0.152 7.10

80 50 0.945 0.101 7.72 0.433 0.092 4.76
65 0.901 0.156 5.35 0.559 0.119 3.53
80 0.661 0.131 7.72 0.383 0.095 5.08

100 50 1.143 0.222 8.56 0.918 0.241 5.66
65 0.738 0.162 9.61 0.593 0.107 4.76
80 0.759 0.144 9.91 0.355 0.093 3.24

Sids-1 60 50 1.390 0.172 5.10 1.134 0.145 4.60
65 0.956 0.130 3.63 0.195 0.040 3.81
80 0.367 0.084 5.66 0.226 0.058 2.63

80 50 0.539 0.069 1.74 0.133 0.044 0.66
65 0.471 0.095 1.90 0.074 0.013 0.88
80 0.307 0.058 1.54 0.072 0.015 1.54

100 50 0.238 0.056 3.01 0.075 0.017 4.25
65 0.166 0.027 3.44 0.089 0.027 1.54
80 0.093 0.024 2.81 0.047 0.011 1.74

Sakha-93 60 50 1.452 0.321 15.67 1.074 0.295 11.00
65 1.040 0.316 12.33 1.054 0.265 9.00
80 1.003 0.284 13.33 0.955 0.228 8.33

80 50 1.391 0.320 21.33 0.585 0.131 12.33
65 1.314 0.281 9.33 0.584 0.140 10.00
80 1.488 0.369 13.33 0.584 0.140 8.67

100 50 1.301 0.288 14.33 0.923 0.291 11.00
65 1.085 0.222 12.67 1.001 0.328 6.33
80 0.778 0.203 10.66 0.535 0.223 6.67
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Table 3: Continue
LSD (5%) value fertilizers   0.15 0.32 0.17 0.056
LSD (5%) value  seeding rates 0.083 0.13 0.13 0.21
LSD (5%) value for fertilizer × 0.24 0.31 0.20 0.31
seeding  rates

Table 4: Effect of interaction between wheat cultivars and nitrogen fertilizers (kg N/fed.) on wheat productivity at El- farafra Oasis
during two year.

Wheat cultivars Nitrogen 1st. Year (2008/2009) 2nd. Year (2009/2010)
fertilizers ------------------------------------------------------------ ------------------------------------------------------------

Grain yield Straw yield Biological yield Grain yield Straw yield Biological yield
Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed.

Giza-168 60 1.612 2.488 4.100 1.702 2.263 3.965
80 1.703 2.550 4.253 1.808 2.297 4.105
100 1.785 2.636 4.4421 1.885 2.439 4.324

Sids-1 60 1.717 2.433 4.150 1.772 2.450 4.222
80 1.785 2.513 4.298 1.847 2.528 4.374
100 1.865 2.587 4.452 1.930 2.574 4.504

Sakha-93 60 1.587 2.381 3.948 1.652 2.212 3.864
80 1.638 2.450 4.088 1.728 2.269 3.997
100 1.705 2.509 4.214 1.788 2.480 4.268

LSD (0.05) 0.22 0.29 0.26 0.16 0.28 0.31

Table 5: Effect of interaction between wheat cultivars and seeding rates (kg seeds/fed.) on wheat productivity at El- frafra oasis during
two year.

Wheat cultivars Seeding 1st. Year (2008/2009) 2nd. Year (2009/2010)
------------------------------------------------------------ ------------------------------------------------------------
Grain yield Straw yield Biological yield Grain yield Straw yield Biological yield
Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed.

Giza-168 50 1.623 2.501 4.124 1.717 2.291 4.008
65 1.695 2.561 4.256 1.803 2.318 4.122
80 1.782 2.611 4.393 1.875 2.389 4.264

Sids-1 50 1.708 2.417 4.126 1.765 2.462 4.227
65 1.783 2.519 4.302 1.858 2.514 4.372
80 1.875 2.597 4.472 1.925 2.577 4.502

Sakha-93 50 1.568 2.400 3.968 1.700 2.279 3.979
65 1.650 2.456 4.106 1.741 2.302 4.043
80 1.692 2.484 4.176 1.773 2.380 4.153

LSD (0.05) NS 0.13 0.042 0.23 0.15 0.28

Table 6: Effect of interaction between nitrogen fertilizers (kg N/fed.)  and seeding rates (kg seeds/fed.) on wheat productivity at El-
frafra oasis during two year.

Nitrogen Seeding 1st. Year (2008/2009) 2nd. Year (2009/2010)
fertilizers ------------------------------------------------------------ ------------------------------------------------------------

Grain yield Straw yield Biological yield Grain yield Straw yield Biological yield
Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed.

60 50 1.563 2.369 3.932 1.638 2.282 3.920
65 1.630 2.449 4.079 1.712 2.298 4.101
80 1.702 2.484 4.186 1.775 2.345 4.120

80 50 1.632 2.448 4.080 1.717 2.324 4.041
65 1.712 2.507 4.218 1.809 2.344 4.154
80 1.783 2.558 4.341 1.857 2.425 4.281

100 50 1.705 2.501 4.206 1.788 2.425 4.214
65 1.787 2.580 4.367 1.873 2.491 4.364
80 1.863 2.650 4.514 1.942 2.577 4.518

LSD0.05 0.19 0.12 0.30 0.31 0.23 0.32

Table 7: Wheat productivity affected by nitrogen fertilizers, seeding rates and wheat cultivars during two years.
N/kg/Fed. Seeding rate/ 1st. Year (2008/2009) 2nd. Year (2009/2010)

kg/Fed. ------------------------------------------------------- ----------------------------------------------------------
Grain yield Straw yield Biological yield Grain yield Straw yield Biological yield
Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed. Ton /Fed.

Giza-168 60 50 1.540 2.420 3.960 1.615 2.223 3.838
65 1.595 2.487 4.082 1.700 2.248 3.948
80 1.700 2.557 4.257 1.790 2.317 4.107

80 50 1.620 2.500 4.120 1.730 2.260 3.990
65 1.710 2.570 4.280 1.820 2.283 4.103
80 1.780 2.580 4.360 1.875 2.347 4.222

100 50 1.710 2.583 4.293 1.805 2.390 4.195
65 1.780 2.627 4.407 1.890 2.423 4.313
80 1.865 2.697 4.562 1.960 2.503 4.463
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Table 7: Continue
Sids-1 60 50 1.645 2.327 3.972 1.705 2.423 4.128

65 1.715 2.480 4.195 1.795 2.460 4.255
80 1.790 2.493 4.283 1.815 2.467 4.282

80 50 1.690 2.448 4.138 1.750 2.498 4.248
65 1.795 2.490 4.285 1.860 2.508 4.368
80 1.870 2.602 4.472 1.930 2.577 4.507

100 50 1.790 2.477 4.267 1.840 2.463 4.303
65 1.840 2.587 4.427 1.920 2.573 4.493
80 1.965 2.697 4.662 2.030 2.687 4.717

Sakha-93 60 50 1.505 2.360 3.865 1.595 2.200 3.795
65 1.580 2.380 3.960 1.640 2.187 3.827
80 1.615 2.403 4.018 1.720 2.250 3.970

80 50 1.585 2.397 3.982 1.670 2.215 3.885
65 1.630 2.460 4.090 1.748 2.242 3.990
80 1.700 2.492 4.192 1.765 2.350 4.115

100 50 1.615 2.443 4.058 1.835 2.423 4.258
65 1.740 2.527 4.267 1.835 2.477 4.312
80 1.760 2.557 4.317 1.835 2.540 4.375

LSD (0.05) 0.27 0.31 0.18 0.64 0.28 0.32
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