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ABSTRACT

The present investigation was carried out in sandy soil at the Experimental

Farm of El-Boustan, Faculty of Agriculture, Damanhour, Alexandria University, during

2003/2004 and 2004/2005 growing seasons. This investigation was designed to

evaluate the performance and production of two wheat cultivars i.e.,Giza 164 and

Sakha 69 as well as the effect of three bio-nitrogen fertilization treatments (untreated,

Nitrobin and Microbin) and five rates of chemical nitrogen fertilizer doses (49, 98, 147,

196 and 245 Kg N/ha) on these cultivars of wheat.

The following results were recorded:

= Giza 164 cultivar significantly surpassed Sakha 69 cultivar in all studied traits i.e.,
grain yield (ton/ha), straw yield (ton/ha), biological yield (ton/ha), harvest index (%),
number of spikes/m?, spike length, number of kernels/spike, 1000- kernel weight
and plant height, in both seasons.

= As for bio-nitrogen fertilization, all studied traits, except harvest index, highly
significantly increased by inoculation of wheat grains either by Nitrobin or Microbin
compared with uninoculated ones, in both seasons. Microbin biofertilizer
insignificantly increased all studied traits — except harvest index- compared with
Nitrobin, in both seasons.

= Increasing doses of chemical nitrogen fertilization showed significant effect on all
studied traits— except harvest index- in both seasons, up to 196 Kg N/ha whereas
differences between of 196 and 245 Kg N/ha were insignificant.

= There were highly significant interaction between bio-nitrogen fertilization
treatments and doses of chemical nitrogen fertilizer for all studied traits, except
harvest index.

= The present study recommended sowing inoculated grains of Giza 164 wheat
cultivar by Microbin plus of 196 Kg N/ha of chemical nitrogen fertilizer to produce
good production of grain yield and decreasing environmental pollution by
decreasing chemical nitrogen fertilizers by 20 % under newly reclaimed sandy soil
conditions.

INTRODUCTION

Wheat is one of the most important cereal crops in the world as well
as in Egypt. The local production represents about 58 - 63 % of the
consumption (Sorour et al., 2004). Therefore, attempts to increase wheat
production are of most importance. Such attempts could be partially achieved
through horizontal expansion at new reclaimed areas. Such soils are very
poor and deficient in nutrients. Nitrogen is limited element for wheat
production. Many studies revealed that the application of chemical N
fertilizers exhibited much significance for maintaining high wheat yield (Saleh,
2001; Ahmed, Seham, 2002; Ali et al.,, 2004 and Abel-Hamed, 2005).
However, the chemical N fertilizers are not only a costly input, but also a
polluting to agroecosystem. Sustainable agroecosystem is essential for
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agricultural development. Protection of the environment with the sustainability
of the soil and agroecosystem should gain as much concern as maintains of
high yield. Therefore, there is a current trend, at the local as well as the
global scale, to reduce the use of chemical N fertilizers with keeping high
crop productivity at the same time (El-Aggory et al., 1996). On the way to
achieve such valuable goal, bio-N fertilizers drew the attention as partial good
alternative to substitute the chemical N fertilizers through serving as a safe
effective, where, supply part of plants N requirement as about 25 %,
increases the availability of nutrient elements, reduces the environmental
pollution, economical source of nitrogen and improves the potential yield
(Bohiool et al., 1992 and Saber, 1993;). Bio-fertilizers including microbial
inoculations are capable of enhancing soil fertility, increase crop's fertilizer
use efficiency consequently crop growth and yield (EI-Naggar et al., 2005).

Few microorganisms able to fix N, the free-living bacteria i. e.,
Azotobacter and Azospirillum with high capacity in fixing element N non-
symbiotically (Rao, 1982; and Kennedy and Tchan, 1992). Several studies
reported increase in non-legumes and its components using the inoculation
with Azotobacter and/or Azospirillum under supplemental chemical N rates
lower than the recommended (Hassanein and Hassouna, 1997; Hamed,
1998; Said, 1998; Ahmed, 2001; Ghallab and Salem, 2001; Abd El-Maksoud,
2002; Khafagy, 2003 and Youssef, Soad et al., 2004).

In general, there is a lake of information concerning the response of
wheat genotypes to bio-N fertilization under newly reclaimed areas.
Therefore, the present investigation was designed to study the ability of bio-N
fertilization treatments combined with five rates of chemical N fertilizer for
covering N requirements of two wheat Egyptian cultivars and to protect
partially the environment against pollution by extra chemical N fertilizer
application.

MATERIALS AND METHODS

The present investigation was carried out during 2003/2004 and
2004/2005 winter growing seasons at El-Boustan Experimental Farm, Faculty
of Agriculture, Alexandria University, Damanhour branch, Egypt. This work
aims to study the response of two bread wheat (Giza 164 and Sakha 69) to
three N bio-fertilization treatments (untreated, Nitrobin and Microbin) and five
rates (49, 98, 147, 196 and 245 Kg N/ha) were taken as increment
percentage (20, 40, 60, 80 and 100 %) from the recommended amount of
mineral N fertilizer (245 Kg N/ha) which was reported by El-Bana and Aly
(1993) and Hassan and Gaballah (2000).

Both two nitrogen bio-fertilizers, Nitrobin and Microbin, were supplied
by General Organization for Agriculture Equalization, Ministry of Agriculture
and Land Reclamation, Egypt. The nitrogen bio-fertilizers as the Nitrobin
which contain Azospirillum sp, Azotobacter sp and Microbin which contain
Azospirillum sp, Azotobacter sp, Pseudomonas sp, Mycorrhiza sp and
Bacillus megatherium.
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The studied treatments were arranged in a split-split plot design with
four replications. The main plots represented wheat cultivars, the sub-plots
assigned to the nitrogen bio-fertilizers while mineral nitrogen rates were
randomly distributed in the sub-sub plots. The sub-sub plot area was 4.2 m?
(3.5 x 1.2 m) and consisted of six rows, spaced 20 cm apart. Data of the main
chemical and physical properties of the experimental field soil before sowing
are shown in Table (1).

Table (1): chemical and physical properties of the experimental field
soil before sowing.

Soil variable Seasons
2003/2004 2004/2005

E.C dS/m 1.34 1.32
pH (1:2.5, soil : water) 7.7 7.8
Available nitrogen (ug N/g soil) 10.8 114
Available phosphorus (ug P/g soil) 5.2 5.8
Available potassium (ug K/g soil) 85.4 95.6
Organic matter (%) 0.15 0.16
Sand (%) 96.10 96.90
Silt (%) 2.80 2.09
Clay (%) 1.10 1.01
Texture class Sandy

Wheat cultivars were sown manually by hand in 7t of December, with
seeding rate of 400 grains per m2, in both seasons. Wheat grains were
thoroughly washed in water prior to treat by bio-fertilizer treatments to remove
any pesticides added for pest control during storage. The grains were coated
just before sowing with bacteria inoculants, at rate of 500 gm inoculations/40
Kg by (5% adhesive agent) Arabian gum.

Phosphorus fertilizer was applied at the rate of 55 Kg P20s/ha as
super phosphate (15.5 % P20s) during soil preparation. Likewise, potassium
fertilizer was applied at the rate of 48 Kg K2O/ha as potassium sulphate (48
% K20) in two equal doses during soil preparation and at heading of plant
growth.

The mineral nitrogen fertilizer, as ammonium sulphate (20.5 % N), was
added in three equal doses (at sowing, at 1st and 2™ irrigation). At harvest,
the central four rows were used to measure plant height (cm) and grain yield
and also yield its components of wheat, including spike length (cm), number
of kernels/spike, 1000- kernel weight (g) number of spikes/m2, straw yield
(ton/ha), biological yield (ton/ha) and harvest index % [(grain yield/biological
yield) x 100]. The biological yield was determined as the weight of total above
ground dry matter. All other culture practices were conducted as
recommended.

Four orthogonal comparisons were done for the three studied factors
i.e ., Ci: Giza 164 wheat cultivar vs. Skha 69 wheat cultivar ; Co2:
uninoculated wheat grains vs. inoculated wheat grains by bio-N fertilizers ;
Cs: the wheat grains inoculated by Nitrobin bio — fertilizer vs. wheat grains
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inoculated by Microbin bio — fertilizer and Cas: among the five rates of
chemical nitrogen fertilizer doses as shown in Tables 2 and 3.

Data were subjected to proper statistical analysis of variance
according to Snedecor and Cochran (1981). Significance of different
treatments was compared using the least significant differences (LSD) at 0.05
level probability.

RESULTS AND DISCUSSION

1- Cultivars performance:

Means of yield and its studied components as affected by two studied
cultivars, irrespective of the N bio-fertilization treatments and rates of
chemical N fertilizer in the two growing seasons are presented in Tables 2
and 3. The highest mean values of the studied traits were produced from
Giza 164 cultivar and exhibited significant increase in all studied traits
compared to Sakha 69 cultivar. The differences between the two studied
wheat cultivars could be due to the variation in the genetically make up and
their interaction to the environmental conditions prevailing during their growth.

With regard to grain yield (ton/ha), data indicated that, average over
two seasons, Giza 164 cultivar showed increase of mean grain yield by 25.49
% as compared with Sakha 69 cultivar. This might be attributed to higher
values of its number of spike/m2, number of kernel/spike and 1000- kernel
weight (Table, 3). Several researchers reported significant varied differences
among different wheat cultivars in grain yield/ha (Toaima et al., 2000; Saleh,
2003; Ali et al., 2004; and Abdel-Hameed, 2005).

Data in Table (3) indicated that Giza 164 cultivar produced higher
straw yield (8.0 ton/ha). Therefore, Giza 164 produced higher biological
yield/ha, than Sakha 69 which produced the lower means, in both seasons.
Similar results were reported by Toaima et al., 2000; Abdul Galil et al., 2003;
Saleh, 2003; Ali et al., 2004 and Abdel-Hameed, 2005.

For harvest index, analysis of variance in Table (2) indicates
significant differences between the two studied cultivars in both seasons. The
higher harvest index (38.34) was obtained by Giza 164 and the lower ones
(386.24) by Sakha 69, as an average of the two seasons (Table 3). These
results might be expected since the two tested wheat cultivars had some
differences in their genetic structure and their responses to environmental
conditions. This findings agree with those obtained by Gaballah (2005) and
Salem (2005), however, these results disagree with those reported by Abdul
Galil et al., (2003), who reported no significant differences in harvest indices
detected among wheat genotypes.

With regard to the number of spikes/m?, data in Table (3) indicated
that Giza 164 had the higher number of spikes/m? (401.65), averaged over
two seasons and significantly surpassed Sakha 69 cultivar. The results
showed that Giza 164 cultivar produced higher means of spike length (9.87
cm) and the differences were highly significant when compared with Sakha
69 cultivar in both seasons (Table, 3).
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For the number of kernels/spike, it is observed that the two studied
cultivars i.e., Giza 164 and Sakha 69 had highly significant effect on this trait.
Giza 164 cultivar gave the higher means value (43.84) while Sakha 69
cultivar gave (38.98).

1000-Kernels weight for Giza 164 cultivar was significantly increased
by 7.27 and 9.19 % over the two seasons, respectively, as compared to that
recorded for Sakha 69 cultivar (Table 3).

Data of the study showed that Giza 164 cultivar plants was
significantly longer by about 19.03% compared with the Sakha 69 as an
average of both seasons (Table 3).

The differences in number of spikes/m?, number of kernels/spike,
1000-kernels weight and plant height between the two studied cultivars might
be attributed to the genetic variations. Significant varietals differences
regarding those traits were reported by Ahmed, Seham, 2002; Abdul Galil et
al., 2003; Saleh, 2003 and Ali et al., 2004.

2- N bio-fertilizer treatments effect:

Regarding the effect of bio-fertilizer treatments, the analysis of
variance (Table, 2) clearly showed that the inoculation vs. un-inoculation
plants (Cz), were significantly different in both seasons for all studied traits,
except harvest index.

Wheat plants obtained from bio-fertilizer treatments gave significant
increase in grain yield under investigation in both studied seasons compared
with plants that untreated by bio-fertilizers (Table 3). The increments in grain
yield per ha due to bio-fertilizer treatments was 39.65 %, as an average of
both seasons. The obtained results could be attributed to the role of nitrogen
bio-fertilizer in improvement of growth plants especially for sandy soil with
poor fertility. In this respect, Rao (1982), Pandy and Kumar (1989) and
Kennedy and Tchan (1992) reported that the ability to fix element N is a vital
physiological characteristic of Azotobacter and Azosperillum. In addition, the
beneficial effect of these bacteria is related not only to their N-fixing
proficiency but also may be to their of ability to synthesize and secrete
antibacterial and growth regulators antifungal compounds, and vitamins in the
plant rahizosphere.

Bio-fertilized plants significantly produced higher means of straw yield
per hectare estimated by 37.72 and 39.53 %, in the first and second seasons,
respectively, compared with untreated one (Table, 3). These results may be
due to the beneficial effect of bio-fertilizers on growth parameters i.e., plant
height and number of tillers/plant.

Significant increase for biological yield by 38.89 %, as an average of
both seasons, was recorded by bio-fertilized plants compared with untreated
one. This might be due to the effect of bio-fertilizers on improving biological
components, i.e., grain yield, straw yield, number of spikes/m2, spike length,
number of kernels/spike, 1000-kernels weight and plant height (Table, 3).

Treating wheat by bio-fertilizers caused insignificant increase in
harvest index in both seasons, compared with untreated plants.

The significant increase in number of spikes/m? was 16.98 %, as an
average of both seasons. This indicates the role of bio-fertilizers in
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encouragement of spike formation associated with nutrients and hormones,
i.e., cytokinens, GAs and IAA which increase vegetation growth and number
of spikes/m? (Yossef, Soad et al., 2004). In this concern, Hamed (1998), Said
(1998) and Farag (2003) reported similar results.

Both spike length and plant height for bio-fertilized plants were
significantly longer and taller, in both seasons, compared with the untreated
one (Table, 3). This trend of results could be explained on the basis of the
mode of action of the bio-fertilizers. The authors attributed that to exertion on
some growth regulators which promote all division and elongation which
resulted in longer spike and tallest plants. In this respect, EI-Khawas (1990)
attributed the increase in plant growth to bio-fertilizations. The principal
mechanism that bio-fertilizer could benefit the plant growth is through fixing
gaseous nitrogen and its transfer to the plant as a direct effect on growth
hormones that released in root media by bacteria and positively effect on the
growth and extension. These results also are in harmony with those reported
by Sharief et al., (1998), Abd-El-Maksoud (2002), Farag (2003) and Yossof,
Soad et al., (2004).

Treated plants by bio-fertilizers were significantly exceeded un-bio-
fertilized one with 26.41 and 8.72% for number of kernels/spike and 1000-
kernels weight, respectively, as an average over both seasons (Table, 3).
These results clearly indicated improving of plant growth, sink input,
photosynthetic rate and assimilation production by N bio-fertilizers. In this
concern, Atta Allah (1998) attributed the nitrogen fixation by non-symbiotic
bacteria present in Serealen and Microbin for their ability to fix free molecular
nitrogen, stimulate germination, improve plant stand, synthesis of chlorophyll,
secrete hormones and consequently increase uptake of nutrients by maize
plants.

Regarding the comparison between the two studied bio-fertilizers
(Nitrobin vs. Microbin), Cs; the data in Table (2) revealed that the differences
not reach to the level of significance for all studied traits in both studied
seasons. In spite of insignificant differences, the Microbin tended to improve
all studied traits in both seasons, except harvest index. This result might be
due to composition of Microbin which contained more different species of
nitrogen fixers which produce more growth regulators encourage roots to
have more nutrient elements. Thus, the averages of studied traits were higher
with respect to Microbin compared with Nitrobin. The relative increase for
Microbin than Nitrobin were estimated by (3.18, 5.34, 4.54, 5.83, 4.24, 3.64,
1.79, and 3.62 %) for grain yield/ha, straw yield/ha, biological yield/ha,
number of spikes/m?, spike length, number of kernels/spike, 1000-kerenl
weight and plant height, respectively, as an average over both seasons
(Table, 3).

3- The chemical N fertilizer effect:

Table (2) shows that all studied traits of the two studied wheat
cultivars were highly significantly affected by mineral N fertilizer treatments in
two growing seasons. It was clearly evident from Table (3) that increments of
mineral N fertilizer from 49 to 196 Kg N/ha showed significant increase of all
studied traits for both cultivars, except harvest index, and the differences of
studied traits were insignificant for rates of 196 and 245 Kg N/ha, in both
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seasons. Therefore, the highest values of all studied traits, except harvest
index, were achieved by 245 Kg N/ha application, while the 49 Kg N/ha gave
the lowest value. This positive response to increase of N application was
expected since the study was conducted in poor fertile sandy soil as shown in
Table (1). The obtained results could be attributed to the positive role of
nitrogen to increase photosynthesis activities which cause more flower
fertility, setting per spike and stimulation of the plant capacity in building more
metabolites to develop that increase grain yield. In the literature, many
studies indicated that nitrogen element play an essential role in plant
biochemistry and plant physiology. So, the amount of chemical nitrogen
applied to wheat crop must be managed to ensure that nitrogen is available
throughout the growth season because of its important role in enhancing both
vegetative and reproductive development (Abdel-Hameed, 2005).

4- Interaction effects:

Data in Table (2) showed highly significant interaction effects
between the two studied factors i.e., nitrogen bio-fertilizer treatments and
rates of chemical N fertilizer on all studied traits, except harvest index, in both
seasons. Wheat plants inoculated with the Microbin and received 245 Kg
N/ha of chemical N fertilizer produced the highest values of grain yield/ha,
straw yield/ha, biological yield/ha, number of spike/m?, spike length, number
of kernel/spike, 1000-kernel weight and plant height, in both seasons, without
significant differences between similar treatments at 196 Kg N/ha of chemical
N fertilizer. On the other hand, un-inoculated wheat plants and received 49
Kg N/ha produced the lowest values of all studied traits (Tables, 4, 5, 6, 7, 8,
9, 10 and 11).In this concern, El-Naggar et al., (2005) observed that plants
which treated with bio-fertilizers and received the rates of mineral fertilizer
showed significant enhancement of vegetative growth parameters, chemical
compositions of plant leaves and availability of N, P, and K in the soil.

Again, the beneficial effects of nitrogen bio-fertilizer on grain yield
and its components might be attributed to the vigorous growth caused by
bio-fertilized plants and to the increase in the metabolites synthesis of these
plants as well as to the roles of bio-fertilizer to improve the absorption of the
nutrients especially P, Fe, Zn, Mn and Cu which play important role in
activation the metabolic process (Mohamed, 2000). In this concern, Hassan
et al., (2006) indicated that the enhancing effects of N bio-fertilizer on growth
traits in plants may be attributed to many factors such as release of plant
promoted substances, mainly indole acetic acid (IAA), gibbrelic acid (GA3)
and cytokinin which may stimulate plant growth, synthesis of some vitamins
as Bi2, increasing amino acids content, enhancing the production of
biologically active fungistatic substances which may change the micro flora in
the ryhizosphere and affect the balance between harmful and beneficial
organisms and increasing water and minerals uptake from soil. This may be
ascribed to increase root surface area, root hairs and root elongation as
affected by bio-fertilizer.
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Table 4 : Means of grain yield (ton/ha) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral
Season Nitrogen bio- nitrogen fertilization LSD
fertilizers 20% | 40% | 60% 80% 100% 0.05]
Uninoculated | ),¥1 \BA Y, e Y £,Y1
Nitrobin Y,ve v,et £,00 0,89 o,y V,oF
2003/2004 | \ricrobin Y4y | rve | v 0,14 o, AY
Uninoculated | Y,14 Y,14 v, o, 0,0
Nitrobin Y,AE £,.0 o,¥) LYY 1,71 .oV
200412005 picrobin | Y,aY | g1 | oo | ved | tax

Table 5 : Means of straw yield (ton/ha) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral LSD
Season Nitrogen bio- nitrogen fertilization 0.05

fertilizers 20% | 40% | 60% 80% 100% )
Uninoculated | Y, ¢,Yo ¢ 4,0 q,YY

Nitrobin £, 1,0 AN VY, YV 11,4 R¥
2003/2004 Microbin £,AE 1L,V Ao 1Y,A4 VY, £V
Uninoculated | Y,£9 A o,Ve v, ¢0 Ayes

Nitrobin et °,AT V,V¢ 9,0 9,4¢ \,00
2004/2005 Microbin £, LYA A, 4 9,4y VYo, é0

Table 6 : Means of biological yield (ton/ha) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral
season Nitrogen bio- nitrogen fertilization LSD
fertilizers 20% | 40% 60% 80% 100% 0.05
Uninoculated Y,av v, q,7. VY,V \YY,04
Nitrobin Vv, ¥ 9,A4 1Y, VLA VV,of |y,
2003/2004 Microbin v,v1 VYo,é0 'Y, 7 \V,0A YA, Yo
Uninoculated | ¢YA 1,80 9,8 VYo YY,0.
Nitrobin Yy 4,4 \¥, .0 Yo,AY YL
2004/2005 Microbin v,ov Yo, vY VY,YE \1,0% YV, YY V.8

Table 7 : Means of number of spikes/m2 of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral nitrogen
season Nitrogen bio- fertilization LSD

fertilizers 20% 40% 60% 80% 100% |0.05
Uninoculated YAA, e YAV, AT | OYYY,Y. £Y),40 EYY, ).

2003/2004 Nitrobin XYY, o0 | ¥V | FYA, AL | £0Y,AY | EVe, AL [£6,A0
Microbin YOY, v | ¥YAIY | FAV,AL | £VY,E9 | £9),7.
Uninoculated YV4, . YAGYY Yov,l. VY, $YT, Y

2004/2005 N|trob|n Yo,V YYo,A Yo,V ST, A EVo,Ye |EV, N\
Microbin YVA,Y YEA €€ £Y0,¢ £9),A4 ovY, )
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Table 8 : Means of of spike length (cm) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral
season Nitrogen bio- nitrogen fertilization LSD
fertilizers 20% | 40% 60% 80% 100% 0.05
Uninoculated | ¢,Ve 0,01 1,99 AN A €N
2003/2004 Nitrobin 1,4¢ ALY q,¢Y Yo,V VY, Y |1 0.79
Microbin v,e9q A,AY A Ye,q YY,0A
Uninoculated | ¢, 1,¢0 Y,va 1,)¥ q,¢4
2004/2005 Nitrobin °,9A v,ev 4,07 Yo,V YYy,+4 10.87
Microbin 1,Y4 V,4aA 9,09 YY,YY VY, YA

Table 9 : Means of number of kernels/spike of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral
season Nitrogen bio- nitrogen fertilization LSD
fertilizers 20% 40% 60% 80% 100% 0.05]
Uninoculated [YA,dVY YY1 Yo,49 S A £Y,Y .
2003/2004 Nitrobin Y, VY YA €4 £¢,0A €4,v4 °y,«Y |3.49
Microbin ¢, 00 £4,Y) $0,V. o4, A ov,4.
Uninoculated [YY,34 Yq,\Y YY,Ro AR AR
2004/2005 Nitrobin Y4,v4 Yo,YA A 00,1y ov,vo | ¥,¥e
Microbin Y.,0v YvV,01 $0,.1 ov,¥o oA, ¢V

Table 10 : Means 1000-kernels weight (g) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral
season Nitrogen bio- nitrogen fertilization LSD
fertilizers 20% | 40% 60% 80% 100% | 0.05
Uninoculated [¥,):Yeo,| Yo,V | ¥4,¥4 YV ¢E,YA
Nitrobin ¢y Ya, 00 | £Y,Y £0,1Y £1,4Y | 2.47
2003/2004 Microbin Yo,qA | YA,AT | £Y,AY £1,Y4 AR
Uninoculated [YY,VV ¥1,Y¢ Ya,) . £Y,Y $E,YY
Nitrobin Yo, YALAL | £Y,49 £1,€) £V, ¢Y
2004/2005 Microbin Yo,AA | Y4,44 | £Y,V. £V,¥) £A, 67 2.59

Table 11 : Means of plant height (cm) of wheat as affected by the
interaction between nitrogen bio-fertilizers and portions of
recommended mineral nitrogen fertilization ( B x N%) in
2003/2004 and 2004/2005 growing seasons.

Portions of recommended mineral nitrogen
season Nitrogen bio- fertilization LSD
fertilizers 20% 40% 60% 80% 100% 0.05
Uninoculated [¢),1Y | &, ¥A | Ve, ATVY RS
Nitrobin ov,o0 T4,Y7 | AY,YY q0,1Y aA,490
2003/2004 Microbin %V, ¥Y | vY,¥Y | Ae,yA | av, Yy veoar | MR
Uninoculated [¢9,3« DA IR AG,Z.
Nitrobin ov,1y VY, YE | ATY av,A0 Yoy,
2004/2005 Microbin  |10,1Y | veae | A% Y. | ver,ey | vegv. | BT
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Finally, it could be concluded that in order to reduce the
environmental pollution as a result of using chemical nitrogen, inoculation of
wheat grains with Microbin bio-fertilizer could compensate about 20 % of
plant requirements of mineral nitrogen fertilizer and decrease wheat plant
production costs under sandy soil conditions.
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Table 2: Mean squares for the analysis of variance of wheat grain yield (ton/ha) and yield components as
affected by cultivars , nitrogen bio-fertilizers and portions of recommended mineral nitrogen fertilizer in
2003/2004 and 2004/2005 growing seasons.

Traits
Sources of variation Grain yield |[Straw yield (ton/ha): Biological yield Harvest index (%)
D.F (ton/ha) (ton/ha) No.of spikes /m?2
JY ot Y0 [ Yo ¥eot| JYeu0 Yo oW Yeot|YaobfYeu0]| [Yeof [Yeo£/Yeue0]| [Yeof |Yei£[Yer0
Your| Yot Yoot Yooy Yooy
Replications Y * Ns * * * * Ns Ns ** **
Wheat cultivars (c) \ > * * ki * * * * > *
Error "a" YooY, 1.40 3.19 2.07 6.47 9.26 16.25 26.48 YTV, Yo | VEEA, T
Nitrogen bio-fertilizers (B) ¥ > ki ki ki ki * Ns Ns ** >
C2:-Inoculation vs uninculation \ > ke ke o o ki Ns Ns ** *
C3 :-Nitrobin vs Microbin \ Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
CxB Y Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
Error "b" 'Y | 0.58 0.61 2.21 1.81 4.42 4.81 8.8 9.33 3661.1 3918.9
Mineral nitrogen fertilizer % (N%) ¢ ** ke ke ke ke xx ** ** ** **
CxN% ¢ Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
B X N% A *k *% *%k *% *% *k N S N S *% *%
CxBxN% Al Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
Error "c" YY 10.28| 0.32 131 111 2.63 2.22 3.92 4.44 2012.1 2218.6

Ns ,* and ** are not significant and significant at 0.05and 0.01 levels , respectively .
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Table (2) : Cont.

Sources of variation D.F| Spike length (cm) | No.of kernels/ spikeTr?étc;sO-kemels weight (gm)| Plant height (cm)
Y Y Y Yo Y R Y e [ Y Yee| Yo Yt [ Yo g Y o [Yeu Y Yt YougfYao
Replications ¥ Ns Ns * * Ns Ns * *
\Wheat cultivars (c) ) ** *x * * * * * o
Error "a" Al v,en AFRR oo,V¢ 1Y,0v Y8y 30.55 160.58 184.96
Nitrogen bio-fertilizers (B) Y > *x *x *x *x * *k >
C2:-Inoculation vs uninculation \ *x ok ok ok ** ** ** *k
C3 :-Nitrobin vs Microbin \ Ns Ns Ns Ns Ns Ns Ns Ns
CxB \ Ns Ns Ns Ns Ns Ns Ns Ns
Error "b" AN ERRY A3 35.20 Ye,e) 13.11 14.40 82.4 91.0
Mineral nitrogen fertilizer % (N%) ¢ *k *k *k o *k ok *k *k
CxN% ¢ Ns Ns Ns Ns Ns Ns Ns Ns
BxN% A ok ok ok ok ok Ns ok ok
CxBxN% A Ns Ns Ns Ns Ns Ns Ns Ns
Error "c” VY Y .Ve 12.2 AR 6.1 6.7 73.82 85.31

Ns ,* and ** are not significant and significant at 0.05 and 0.01 levels , respectively .
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Table 3 : Means of wheat grain yield (ton/ha) and yield components as affected by cultivars , nitrogen bio-
fertilizers and portions of recommended mineral nitrogen fertilizer in 2003/2004 and 2004/2005
growing seasons.

Wheat cultivars Nitrogen bio-fertilizers Mineral nitrogen fertilizer
Trait Season (c1) Inoculation vs Nitrobin vs Portions of recommended dose (245 kg/ha); (c4)
uninoculation (c2) Microbin (c3) Mean
Giza 164 |Sakha 69| Inoculation {Uninoculation Nitrobin | Microbin 20% 40% 60% 80% 100%

Grain yield 20032004 £\ (Da | Vit b £,¢A a Y.Y b §YA a| ¢0M a Y,véd v,¥Ye £,YYh °,\Ya °,Y¢gq £,.0

(ton/ha) 20042006 ¢,49 a $,Yo b 5.10 a ¥,\1 b 0,0 g | o, a Y,o.d ¥, ¢ £,%Yp 1,0 1,Yéa £,y

straw yield 20032004 A.¢¢ a Y,¥1 b AA g LYY b AEA A Ade a ¢,+Yd o,Avc Y,lep \ERAFY YV, YYa V,4.

(ton/ha) 20042005 V,eta | LYY Db v,\1 a 0,89 p V,é¢ a | YAV a Y,ved o,¥.c v,\4p A4%a 0.46 a 1,4¥

Biological 20032004 VY,V a YV, Y+b YY\Y a 4,9) b YY,AT a| YEA g T1,vd ,\Yc VY,AYp Ve,4Ya 1,87 VY,40

yield (ton/ha) [ 20042005 Y,V a | Y+,%eb | VY, V1 a 91 p [ VY,¢aa | VY, Y a 1,Yeod A4 e YY,AMp Yo, \a Yo,Avg YY,0

Harvest index|20032004] Yo,¥¥a | Y¥,vop | Y&,1¢ g | Y&,YY g [ ¥£,3% a Y6,1Y a| ¥i,¢Ya | ¥Y,%8a | Yo,Ma | YYOAD | ¥V,Vip Y08

(%) 20042005 £V,Y¢a | YAYYD | £+,00 a | £40+ a | £4,¢A a| Y.\ a | f+,+Aa £.,7Va | YAAcp $,¥Aa | ¢0ta f0,0F

No. of spikes| 20082004 Y4o,Y.a | ¥Yo, th [ YVA,£A a | YYY,EY b [FIAY. a|¥AATe g YY,.d Ya9,Ac | YI4,7+p | £¢o,Veg | €1V, | YR 0Y

/m 2 20042005 £+AVea | YEo, Yp | Y4o,1 g | YYAYT b [YAY, 4. gl £V, EY g Yoy, e d | YYANYe | YAY,Ap | fev,evg | £iAVYa | YVi,et

Spike length [20082004] 3,A) a | V.*\ b| 4,¢V a TYY b | 4YA al 3,11 a 1,¢4d Y,e¢c AVYb 9,AVa Yo, Ya A,0%

(cm) 20042005 4,4 a | V,YY pb| 9,4 a vV, 0t p A a | 9,YA a °,v1d V,YAC AAD \.,Yoq V.10 AoV

No.of kernels [20032004] ¢¢,Y¢ a | ¥A,Ye b | £4,.Y a | YLYY b | £Y,YY a| ¢5,AY a | ¥Y,.vd YV,\.c £Y,.4p iV,\Ya | ¢4,.vVa £),£4

/ spike 0042005 £¥,¢¢ a | YA,YY b 4495 a | Y&, b [ €60 al ¢o,v4 a | Yv,vvd Ye, . YC ¢,V 0),¢43 oY,V £),7Y

1000- kernels [ 20032004| ¢Y,e» a | ¥Y4,1Y b EY,\AN a YAA b | €Y,A0 a| £Y,0) a Yé,ond Yv,d4¢c £Y,04p {0,'Ya £1,YvVa £y,

weight (gm) [20042005] ¢¥,Yo a [ ¥9,") b| £Y,ev a | ¥4,)0¢ b [£Y,\e a| £Y,44 a| Yiovd YAYEC £),4Yp t0,7¢g | ¢1,Yea €1, 8y

Plant height [20032004| A1,V a [ YY,e« b | AY, )Y a YY,16 b | AAY a | AYL,EY g | oT,AYd TAAYC Av,4YD iv,YYa 1,Y.a v,y

(cm) 20042005 AV,Y a [ YYA b| 8465 a | VV,iY b | AY,4A a ALYY a | 56.40d | 14,+%c | AY,\D 4¢,4¢3 | 1A74a Av,YE

(1) Means followed by the same letter , within each row , for each comparison , are not significantly different at 0.05 level .
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