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ABSTRACT

Combined effect of bio-organo-fertilization; Azotobacter inoculation and/or
farmyard manure (0.5% by weight) at N-levels; 20% (N1), 60% (N2) and 100% (Ns) of
recommended dose (70 kg N/fed) on yield, grains quality, viability and activity of a-
amylase of two wheat varieties; Sakha 8 (V1) and Sakha 92 (V2) on field were studied.
Two field experiments were carried out at Sakha Agric. Res. Station during 1997/98
and 1998/99 winter seasons.

The obtained results showed that:

e Increasing nitrogen fertilizer levels from Ni to N2 or Nz significantly increased
grain, straw and total yields at the first season while increased grain yield only at
the second season. Also, there were no detectable difference in grain yield
between Nz and N3 treatments in both seasons.

e Bio-organo treatments highly significantly increased grain, straw and total yields
for the two studied wheat varieties.

e Combination of Azotobacter inoculation with farmyard manure was, generally the
most efficient treatment in increasing grain, straw and total yields under all
studies nitrogen levels.

e Increasing nitrogen fertilizer levels with using bio-organo-fertilization significantly
increased protein and decreased nitrogen free extract content of the grains while
ash and crude fiber contents did not differ significantly.

e Using different levels of nitrogen with the tested kind of bio-organo-fertilization
had highly significant effect on o-amylase activity, grains produced under
Azotobacter treatment recorded the highest value of a-amylase activity.

e Neither variety nor bio-organo-fertilization and their interactions do not affected
on seed germination. While their were highly significant differences in seed
germination with using N levels.

e The radical and shoot length of the two tested varieties were highly significant
different between nitrogen levels and bio-organo-treatments, while no differences
were observed on seedling dry weight between treatments.

e The results indicated, under the studied conditions, the possibility of saving 28/kg
of nitrogen/fed of N-fertilizers, without affecting grains vyield, germination,
seedling vigour and a-amylase activity of the grains.

Keywords: Bio-organo-fertilization, wheat, Azotobacter, farmyard manure,

viability a-amylase.

INTRODUCTION

Nitrogen fertilizers have been applied in very large amounts to field
crops since 1950's in many countries. Their application, in the last decade,
raised up to ten folds, while no considerable increase in organic manure
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application have been recorded in the same period. This leads to increase of
residual components like biuret from urea fertilizer generating serious
complications on the environment. It has been found that biuret is toxic for
plant growth when its concentration in urea exceeds 1% (Cooke, 1978). Also,
nitrates and nitrites are other hazardous residues normally originating from
application of N-fertilizers. Hallberg (1989) and Puckett (1995) stated that
nitrate is a wide spread pollutant of ground and surface waters world wide.
They added that, this ion is a potential human health threat especially to
infants, causing methomoglobinemia. Also, the reduction of nitrate, in the
body, to nitrite and reaction of nitrite with amino acids leads to formation of
nitroseamines, which are serious carcinogenic compounds.

Considerable attention, therefore, was focused on the decrease of
chemical N-fertilizers and to substitute them by organic and biological
fertilizer. Therefore, there is a widespread interest in the use of combination of
mineral and bio-fertilizers as an alternative and cheap sources than chemical
fertilizers (Boddey and Dobereiner, 1988 and Jagnow, 1990).

Biological nitrogen fixation occurred by seed inoculation with
nonsymbiotic nitrogen-fixers play an important role in increasing yield and/or
decreasing chemical nitrogen fertilizer requirements (Kennedy and Tchan,
1992). In this respect, Meshram and Shende, 1982a and b) showed that grain
yield increased by inoculation with Azotobacter combined with moderate
application of nitrogen fertilizer and farmyard manure.

Metwally and Khamis (1998) found that the application of organic
and/or inorganic N to sandy soil had a significant positive effect on wheat
grain and straw yields. They also found that the addition of 50% of entire
requirements of wheat crop in organic form and the rest in mineral form
produce the same yield as in the case of 100% chemical N source. They
concluded that the beneficial effects of crop residue-N incorporation on
physiological efficiency must be attributed to more regular supply of N to the
plant, and also by the effect of phenolic, physiologically active substances
formed by organic material degradation, which could be taken up by plants.

Khamis and Metwally (1998) found that the incorporation of organic
materials inoculated with microbial decomposers and Azotobacter improved
the decomposing effects in the soil and hence favourable increased the grain
and straw yields of wheat.

Negm et al. (1998) reported that, the use of symbionts is more
economical and much better than the use of chemical fertilizers which had
already raized serious objection and real concern about the pollution of the
environment.

To attain a sustainable fertility for soil, production of save plant foods
free from chemical pollutants, and protecting the environment from pollution.
This work aimed at studying the effect of organic and bio-fertilization in
comparison to chemical N-fertilization on vyield, quality, viability and total
activity of a-amylase in grains between two wheat varieties.
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MATERIALS AND METHODS

Two field experiments were carried out at Sakha Agric. Res. Station
during 1997/98 and 1998/99 seasons. They aimed at studying the combined
effect of biological fertilization: Azotobacter inoculation (of grains) and/or
farmyard manure (FYM) treatments (0.5% by weight), added at the first
season 1997/98 only, at three levels of nitrogen fertilizer (20, 60 and 100% of
recommended N dose; 70 kg N/fed) on grain, straw and total yields, grains
quality, viability and a-amylase activity.

Split-split plot design with four replications was used. The main plots
were randomly assigned to three nitrogen levels i.e. N1=20%, N2=60% and
N3=100% of recommended dose (70 kg N/fed). Two sub-plots were assigned
to wheat varietes ie. Vi = Sakha 8 and V2 =
Sakha 92 with four sub-sub plots (2 x 2 m for each) for Bio-organo treatments
i.e. without (Bi)/Azotobacter grain inoculation in each season (Bz)/farmyard
manure (0.5% by weight) for one time and mixed with the surface (0-20 cm)
soil layer before planting of the first season (Bs)/Azotobacter inoculation +
farmyard manure addition (Ba). All other field practices were as recommended
for Nile Delta Area.

All experimental units were dressed with P by 30 kg P20s/fed as
superphosphate and K by 15 kg of K2O as potassium sulphate. Nitrogen
fertilizer was dressed with N by 14 kg N/fed (20% of recommended; at
planting for all plots, the second dose by 28 kg N/fed; 40% of recommended,
at tellering for plots of N2 and N3 treatments and the rest of recommended; 28
kg N/fed was dressed at potting stage for plots of N3 treatment only.

Initial soil samples of experimental location were collected. Chemical
and physical properties of the soil surface layer (0-30 cm) are presented in
Table 1 and some chemical characteristics of applied farmyard manure were
analysed according to the methods of Black (1965) and illustrated in Table 2.

The planting was on December 5" 1997 and December 8" 1998 and
the harvesting was on May 18" 1998 and May 23 1999 on the first and
second seasons, respectively. The total grains and straw yields of wheat were
recorded after maturity and weighed at about 15% moisture content.

Chemical analysis:

After wheat harvesting, at the first year of study, the grains were
taken randomizly from every treatment and cleaned by excluding foreign
grains, the grains were ground to fine powder, to pass through 2 mm sieves
for the following chemical analysis: crude protein (CP); ether extract (EE);
ash, crude fiber (CF) and nitrogen free extract (NFE), which were determined
according to procedures outlined in AOAC (1990).
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Table 2: Some chemical characteristics of applied farmyard manure.

EC (dS/m) [pHin 1: 10| Organic | Total N | Total P |Total K|Available| CI/N
1: 10 ext. ext. carbon (%) (%) (%) | P (ppm) | ratio

1.85 7.6 32.68 1.65 0.69 1.49 389 19.81

Alpha-amylase activity:

Alpha-amylase activity of wheat grains was determined after
harvesting according to the method described by Reddy et al. (1984). The
enzymes was extracted from the endosperm of grains according to method of
Briggs, (1967). The enzyme reaction was done at 22-24°C for 10 min. using
calcium acetate buffer at pH of 4.8. Total a-amylase activity was calculated as
micrograms of starch hydrolyzed per minute.

Viability tests:

Germination was carried out under optimum conditions according to
international rules (ISTA, 1993). Radical, shoot length and seedling dry weight
were also measured according to the procedures reported in the seed vigor
testing hand book (AOSA, 1991).

All collected data were subjected to the statistical analysis as the
usual technique of analysis of variance (ANOVA) as mentioned by Steel and
Torrie (1980) and was carried out using IRRI STAT software version 3/93
(Biometric Unit. International Rice Research Institute, Manila, Philippine.
Duncan's (1955) multiple range test was used to compare means at 0.05 level
of probability.

RESULTS AND DISCUSSION

1.Grain, straw and total yields (ton/fed):

Grain, straw and total yields (ton/fed) of the two studied varieties
Sakha 8 (V1) and Sakha 92 (V2) as affected by addition of different levels of
nitrogen fertilizer: 20% (N1), 60% (Nz2) or 100% (Ns) of recommended dose
(70 kg N/feddan) and bio-organo treatments; without (Bi), Azotobacter
inoculation (B2), farmyard manure addition (0.5% by weight) (Bs) and
Azotobacter inoculation + farmyard manure (B4) are shown in Table 3 and
Figure 1. Data showed that increasing nitrogen fertilizer levels from N1 to N2
or N3 increased grain, straw and total yields significantly at the first season
and grain yield at second season. But their were no detectable difference in
grain yield between N2z and Ns in both seasons.

Regarding to bio-organo treatments; organic and/or microbial
inoculation, results of Table (3) showed that these treatments highly
significantly increased grain, straw and total yields of the two studied wheat
varieties.

Inoculation of seeds or seedling of various plants with associative No-
fixing bacteria led to change in plant growth and yield (Dobereiner and Day
1975 and Pohlman and McColl, 1982).
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Table 3: Grain, straw and total yields (ton/fed) of the tested wheat
varieties for two seasons as affected by N levels and bio-
organic treatments.

Characteristics 1997/98 1998/99
Treatments Grain Straw [ Total yield Grain Straw |[Total yield
Nitrogen levels (N) Ni | 1.30b | 1.91b 3.21c 150b |2.81ab| 4.31ab

N2|251a|240a 491b 1.73a | 255b | 4.28b
N3 | 2.23a | 3.59a 5.82 a 165a |291a| 456a

Varieties (V) Vi|193a|257a 450 a 168a | 253a| 4.21b
V2| 210a | 269a 4.79 a 158a | 299a| 457a
Biological (B) Bi1|1.70b | 2.03b 3.73b 1.58b |2.61bc| 4.19 bc

B>|1.83b | 2.69a 452b 1.47b 2.52¢c 3.99¢
Bz | 220a | 282a 5.02a 1.71a |2.89ab| 4.60 ab
Bs| 2.33a | 2.96 a 529 a 1.74a | 3.01la| 4.75a

F_test N *% *% *% *% * *
\% NS NS NS NS NS b
B *% *% *% *% *% *%

Interactions Ni1ViB:1 | 1.09a | 1.70 a 2.79a 16la | 225b | 3.86b
(N xV xB) NiViB> | 1.23a | 2.15a 3.38a 1.32b |2.36ab| 3.68b
NiViBs | 1.36a | 2.04 a 3.40a 1.82a | 3.06a| 4.88a
NiViBs | 1.45a | 1.80a 3.25a 1.74a | 3.16a | 4.90a
N1V2B1| 1.16a | 1.52b 2.68b 153a | 229b | 3.82b
N1Vv2B2| 1.14a | 1.56 b 2.70b 1.08b |2.88ab| 3.96b
N1V2B3| 1.45a | 2.18 a 3.63a 1.49a |2.95ab| 4.44b
N1V2B4| 1.52a | 2.27 a 3.79a l4la | 353a| 494a
N2V1B1| 1.91b | 1.73 b 3.64c 164b | 233a| 397a
N2V1B2| 2.57a | 2.15b 472b 1.71ab | 2.23a | 3.94a
N2V1B3| 2.56a | 2.07b 4.63b 165b | 216a | 3.81la
N2V1B4| 2.66a | 3.35a 6.01 a 191a | 249a | 440a
N2V2B1| 2.31b | 1.77b 4.08b 1.67b | 255b | 4.22b
N2V2B2| 2.21b | 2.76 a 497 a 146b | 223b | 3.69b
N2V2B3| 2.93a | 2.87 a 5.80 a 220a |[344a| 564a
N2V2B4| 2.92a | 2.67 a 5.59 a 2.39a ([3.00ab| 5.39a
N3V1B1| 1.56b | 2.45b 401c 157c |291a| 448a
N3V1B2| 1.81b | 3.83 a 5.64b 1.71ab | 252a | 4.23a
N3V1B3| 2.34a | 3.63a | 5.97ab 1.65bc | 227a | 4.92a
N3V1B4| 2.59a | 3.89 a 6.48 a 1.80a | 258a | 4.47a
N3V2B1|2.16 bc| 3.03 b 5.19b 159ab | 3.32a| 491a
N3V2B2| 2.03c | 3.45b 5.48hb 150b | 2.89a| 4.39b
N3V2B3|2.53 ab| 4.17 a 6.70 a 161lab | 3.46a | 5.07a
N3V2B4| 2.83a | 4.19 a 7.02a 1.79a | 33la| 510a

F-test N xV NS NS NS NS NS NS
N xB NS NS NS ** NS NS

V xB NS NS * * NS NS

NXxVxB NS ** NS * NS NS

Grain yield given in Table (3) and indicated that farmyard manure
(FYM); Bs alone or in combination with Azotobacter inoculation, B4 increased
the grain yield significantly to 2.20 & 2.33 ton/fed and 1.71 & 1.74 ton/fed than
that of N-fertilizer treatment alone, (Bi) 1.7 & 1.83 ton/fed and that of
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Azotobacter inoculated (B2), 1.58 & 1.47 ton/fed for the first and second
seasons, respectively. Biological treatments increased straw yield significantly
at the first season, while at the second season Azotobacter inoculation in
combination with farmyard manure, Bs was the superior treatment with
significantly difference than B: and Bz treatments. Data of total yield, at each
season, had similar trend as grain and straw yield.

These results stand in harmony with those obtained by Sakr et al.
(1992) and El-Sersawy et al. (1997). The beneficial effects of organic
manuring on yield may be attributed to their influence on the quality and
guantity of the root exudates which in turn improve the biological activities in
the vicinity of plant rhizosphere (Zohdy and Abd EI-Aziz 1983 and Abdalla et
al., 1991).

Data of interaction between nitrogen fertilizer levels (N), wheat
varieties (V) and bio-organo-treatments (N x V x B) recorded in Table (3) and
illustrated in Fig. 1. These data showed that at lower level of nitrogen fertilizer,
N1 there were no significant differences between the effect of biological
treatments or that of corresponding chemical fertilizer alone, B1 on grain yield
of the two studied varieties for the two seasons. Straw yield of Sakha 8 wheat
variety had the same trend as the first season. While farmyard manure
treatment, Bz and that in combination with Azotobacter inoculation, Bs
significantly increased straw yield of Sakha 92 wheat variety than B1 and B:
treatments in the first season and than B:1 only in the second season.

Data of the interaction, also, revealed that bio-organo-treatments
(farmyard manure in combination with Azotobacter inoculation, Bi) was,
generally the most efficient treatment in increasing grain, straw and total
yields of studied wheat varieties under each studied nitrogen level. This trend
was more pronounced for Sakha 8 variety at Nz level at the first season where
the averages were 2.66, 2.56, 2.57 and 1.91 ton/fed, for grains yield, 3.35,
2.07, 2.15 and 1.73 ton/fed for straw yield and 6.01, 4.63, 4.72 and 3.64
ton/fed, total yield at the treatments for N2ViB4, N2V1Bs, N2ViB2 and N2ViB:
respectively.

The beneficial effects of Azotobacter on plant development can be
attributed not only to Na-fixation process, but also to the production of growth
promoting substances like gibberellins and other compounds of auxine type
which gave a positive effect on plant growth. The beneficial effect on such
organisms may be also due to their successful competition against
antagonists of plant growth. El-Sersawy et al. (1997) came to similar
conclusions.

The data presented in Table 3 indicated that the residual effect of
farmyard manure treatment (second season) alone, Bz or in combination with
the inoculation of seeds with Azotobacter, B4, generally increased grain and
straw yields of the studied wheat varieties than bio-organic untreated ones,
B1. This trend was more pronounced in grain and total yields of Sakha 92
wheat variety at N2 (42 kg N/feddan) treatment where the averages were
significantly varied. They were 2.39, 2.20 and 1.67 ton/fed for grains and 5.39,
5.64 and 4.22 ton/fed for total yield at treatments N2V2B4, N2V2B3s and N2V2B4,
respectively.
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These results were supported by the data obtained by El-Yamani et
al. (1997) who found that residual effect of farmyard manure in addition with
45 kg N-fertilizer per feddan obtained the highest values of grain and straw
yields.

The data in Table (3) indicate that grain and straw yields of the
studied wheat varieties, when biologically treated, Bz, Bs or B4 in combination
with 42 kg N/fed were generally, higher than or equal to that of treatment Ns;
70 kg N/fed (B1). These results indicated the possibility of saving nitrogen
fertilizer by about 28 kg N/feddan without affecting grain yield, by using bio-
organo treatments. These results are in harmony with that obtained by
Hammouda et al. (1991).

2.Chemical composition of grains:

The chemical composition of the tested grain varieties as affected by
the chemical and bio-organo-fertilizers are shown in Table (4). The present
results indicted that Sakha 92 had the highest content of crude protein (CP),
ether extract (EE) and crude fiber (CF) than Sakha 8, while the content of ash
and nitrogen free extract (NFE) were the highest in Sakha 8, but the
differences among both varieties were insignificant. In the case of EE, ash
and NFE, the values obtained in the present study for chemical composition
investigated of wheat grain, were within the range of values reported by El-
Aidy and Abd EI-Shafi (1995) and EI-Emery et al. (1994).

Increasing the rate of nitrogen fertilizer (Table 4) led to significant (P <
0.05) increase crude protein content of the grains, while nitrogen free extract
was significantly (P < 0.05) decreased.

Data indicated also that the differences in ether extract, crude fiber
and ash content of the grain were insignificant as the result of using the three
nitrogen levels of fertilizer.

Bio-organo-fertilizer significantly increased (P < 0.05) crude protein
and ether extract contents of grain, but the nitrogen free extract content was
decreased, while ash and crude fiber contents did not differ significantly.

Under experimental condition either nitrogen and bio-organo-fertilizer
or cultivars and their interaction constantly affected chemical composition of
the tested wheat grains. The interaction between N: treatment and each of Bs
or B4; N2B3 and N2B4 significantly increased, the percentage of protein content
in Sakha 8 cultivar (8.29 and 8.95%, respectively). Compared with grains
produced under N1 and other kinds of bio-fertilizer (B1, B2 Bz or Ba4). Also, in
Sakha 8 cultivar, treatment with Ns and Bz, Bs or Bs produced grains
contained higher crude protein content 10.96, 10.08 and 10.51% for NazBz,
N3Bs and NsB4, respectively. The same trend was investigated with Sakha 92
wheat cultivar. The protein content was significantly increased in the grains
produced under N2Bz and N2 B4 (10.15 and 10.98%, respectively). While the
highest percentage of protein content was recorded by Nz level and the
different kinds of bio-organo treatments B, Bz, Bz and Ba, the values ranged
between 10.20 to 11.31%.

Table 4: Chemical composition and a-amylase activity of the tested wheat
varieties as affected by N level and bio-organic treatments.
| Treatments [ Percentage on dry matter basis (%) | Total* activity of|
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CP EE Ash CF NFE a-amylase
Nitrogen levels (N) Ni | 781c |[166a|l9la|2.75a( 73.93a 60.88 a
N2 | 9.83b |1.65a|1.86a(2.77a]| 72.18b 4598 c
Nz [ 10.42a |163a[1.90a(|2.70a 71.25¢ 56.66 b
Varieties (V) Vi | 885b [1.63a|l92a|2.69a|72.92a 50.30 b
Vo, | 956a |1.67a|1.87a|2.79a| 71.98b 58.73 a
Biological (B) B: | 882a |1.38b|1.83a|2.69a| 73.09 a 47.42 b
B, [ 9.33a |1.74a| 193a |3.03a( 72.11a 61.19 a
Bz | 9.29a [(1.74a| 1.89a |2.73a| 72.39a 54.09 b
By, | 9.38a [1.75a]| 1.91a |2.35a| 72.20a 55.34 b
F-test N ki NS NS NS ki >
\% *x NS NS NS ** xx
B NS > NS NS NS **
Interactions N1ViB1 | 7.95a |1.31b(1.87b|2.85a| 74.90 a 50.97 b
(NxV xB) N1V1iB2 | 7.32b |1.70a(2.03a|2.52b|74.35 ab 63.75a
N1V1B3 | 7.96a |1.73a(1.98 ab|2.44b | 73.66 b 75.36 a
N1ViB4 | 7.30b |1.75a(1.87b|2.85a| 73.95b 41.70 b
N1Vv2B1 | 8.29b [1.45b(1.80a|2.50b| 74.60 a 46.69 c
N1v2B2 | 895a | .63b [1.91a|2.86a| 72.31b 62.61 b
N1V2B3 | 7.98b |1.84a|1.94a|3.03a| 73.10b 61.81b
N1V2B4 | 6.73c |1.90a|l1.90a|2.95a| 74.58 a 84.17 a
N2V1B1 | 8.33¢c |1.32b(2.09a|2.52b |73.24 ab 44.08 b
N2V1B2 | 7.68a |1.78a|1.90 b |2.65 ab| 74.06 a 68.47 a
N2V1B3 | 9.37b |1.92a(1.78b|2.94 a |73.04 bc 39.86 b
N2V1B4 | 9.90a |1.72a|1.78 b|2.69 ab| 72.25 ¢ 33.53b
N2Vv2B1 | 8.90c |[1.50b(1.74b|2.63b| 71.26b 45.36 a
N2v2B2 | 9.73b |1.44b|1.80b|2.77b| 72.30a 49.31a
N2V2B3 [ 10.15b |1.93a(1.81b|2.60 b [71.53 ab 48.93 a
N2V2B4 [ 10.98a |1.61b[2.01a|3.37a( 69.76 c 38.33 a
N3V1B1 | 8.84c |1.27b[1.78b|2.45b| 73.16 a 49.19 a
N3V1B2 | 10.96a |191a|2.0l1a|3.12a| 69.78 c 46.90 a
N3V1B3 | 10.08 b |1.45b(1.90 ab|2.71 b | 71.48 b 48.75 a
N3V1B4 [10.51ab|1.74a|(2.01a|2.49b| 71.26 b 40.98 a
N3V2B1 | 10.63b [1.41b|1.71b|2.93a| 71.40a 4821 c
N3Vv2B2 [ 11.31a |1.96a|1.95a|2.94a( 69.90 b 76.11b
N3V2B3 | 10.20c |1.56b|1.95a|2.75a| 71.54 a 49.82c
N3V2B4 [10.87 ab|1.77a(1.93a|2.22b| 71.45a 93.34 a
F-test NxV *x NS NS NS *x *
N X B *% ** ** *% *% *%
V X B *k * *% NS NS *%k
N X V X B *% ** ** *% *% *%

* Micrograms of starch hydrolyzed per minutes per grain.
CP-crude protein, EE-ether extract, CF-crude fiber and NFE-nitrogen free extract.
Means within the column by the same letter are not significantly different (P < 0.05)

Concerning ether extract, crude fiber, nitrogen free extract and ash
content of the two tested varieties, data of interaction between nitrogen
fertilizer levels (N), wheat varieties (V) and bio-organo treatments (N x V x B)
(Table 4) indicated highly significant differences between all treatments.

The differences of nutrient contents of tested grains may be attributed
to the variations of biochemical process occurring in the grains during
maturations as the results of these interactions.
3.Alpha-amylase activity of grains:

Because alpha-amylase is an important starch-degrading enzyme in
the endosperm of cereal grains, and its reaction products provide substrates
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and an energy source for embryo during germination (Reddy et al., 1984). On
the other hand, the information on a-amylase activity in the grains of wheat
produced under different levels and kind of fertilizer is limited, the activity of a-
amylase during germination in the grains of the two tested varieties produced
under chemical and bio-fertilizer were investigated.

Obtained data of o-amylase activity (Table 4) showed significant-
variation between and within the two kind of fertilizers. The highest value of a-
amylase activity was recorded in the grains produced under Azotobacter
fertilizer B2 (61.19), followed by 60.88 with using 20% of recommended
nitrogen dose (N1) while the grains produced under 60% of recommended
nitrogen level (N2) showed the lowest value (45.98). The differences between
the two tested varieties were not significant and the average values of o-
amylase activity were 50.30 and 58.73 with Sakha 8 and Sakha 92,
respectively.

Alpha amylase activity in the wheat grains of two tested varieties as
affected by the interaction of the different levels and kind of fertilizer were
highly significant different (Table 4). The grains of Sakha 92 (V2) produced
under 100% of recommended nitrogen dose (Ns) along with Azotobacter and
FYM (N3V2Ba) recorded the highest value of a-amylase activity (93.34) while
the seed of the Sakha 8 variety (V1) produced under the same condition of
bio-fertilizer and the 60% of recommended nitrogen dose (N2V2B4) showed
the lowest value (33.53). The various values of a-amylase activity recorded in
the tested varieties, could be attributed to the biochemical variations occurring
in the seeds during maturations as the result of using the different tested
levels and kind of chemical and bio-fertilizer.

4.Viability and vigor of grains:

Germination percentage and seedling characters of the two tested
varieties as affected by chemical and bio-organo fertilizer (Table 5) indicated
that, neither variety nor biofertilizer and their interactions not affected on seed
germination. In contrast, there were highly significant differences of seeds
germination as the result of using different levels of nitrogen fertilizer. This
may be attributed to the variation of nutrient contents of the tested seeds
(crude protein % and nitrogen free extract) as affected by nitrogen levels and
bio-organo fertilizer as shown in Table (4).

Under experimental conditions , it is clear as could be seen in Table
(5) that the percentage of germination of seeds produced under all treatments
were above recommended level (85%) which was mentioned by the Ministry
of Agriculture . Concerning of seedling vigor characters of the tested seeds,
the differences between the two tested varieties were not significant, while
radical length was significantly varied with using different levels of nitrogen
fertilizer. On the other hand, bio-fertilizer showed significant effect on radical
and shoot length, meanwhile no variations were observed concerning,
seedling dry weight when different levels of N and the different kinds of bio-
organic treatments were used.

It is clear as could be seen in Table (5) that, the radical and shoot
length of the two tested varieties as affected by the interaction of N levels and
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the different kinds of bio-organic treatments were highly significantly different,
it is worth to mention that the differences in the chemical composition of the
tested seeds (Table 4) produced under different levels and kinds of
experimental of chemical and bio-organic treatments may be consider as the
major factor caused the significant variations of seedling vigor values in this

study.

Table 5: Germination percentage and seedling vigor of the tested wheat
varieties as affected by levels and bio-organic treatments.

Lab. Seedling vigor
Treatments germination %|Radical length| Shoot length | Seedling dry
(cm) (cm) weight (mg)
Nitrogen levels (N) N1 97.17 a 13.88 b 15.00 a 30.54 a
N2 92.33b 14.56 a 15.15a 30.54 a
N3 96.17 a 14.33a 15.18 a 29.33 a
Varieties (V) Vi 96.00 a 13.71a 14.95a 31.22a
Vo 93.11a 14.80 a 15.26 a 29.86 a
Biological (B) B 96.00 a 13.82b 15.76 a. 29.61a
B> 92.33a 1441 a 15.17b 29.78 a
Bs 95.67 a 1449 a 15.18 b 30.39a
Ba 94.22 a 14.30 a 14.32 ¢ 30.78 a
F-test N *x * NS NS
\% NS NS NS NS
B NS *x *x NS
Interactions N1V1B1 98.00 a 13.23a 15.37a 30.67 a
(NxV xB) N1V1B; 95.33 a 13.23a 15.17 ab 30.67 a
N1ViBs 98.00 a 13.30 a 14.63 bc 32.00 a
N1ViB4 100.00 a 13.40 a 14.30c 32.00 a
N1V2B; 95.33 a 1430 a 15.80 a 27.33a
N1V2B> 96.00 a 1437 a 14.80 bc 27.67 a
N1V2B3 96.67 a 14.87 a 15.33 ab 31.33a
N1V2B4 98.00 a 14.30 a 14.57 c 32.67a
N2V1B1 96.00 a 13.33¢c 15.70 a 31.00 a
N2V1B2 98.67 a 14.27 ab 1540 a 31.00a
N2V1B3 93.33 a 13.72 bc 15.13a 31.00 a
NoV1B4 89.33 a 14.87 a 13.43b 31.33a
N2V2B1 90.00 a 1450b 16.27 a 30.00 a
N2V2B, 92.00 a 15.03 ab 15.30 b 30.67 a
N2V2B3 91.33 a 15.23 ab 1557 b 29.33a
N2V2B4 88.00 a 15.57 a 14.37c 30.00 a
N3V1B1 99.33 a 13.20c 15.43a 31.00 a
N3V1B2 94.00 a 14.37 a 15.17 ab 31.33a
N3V1B3 97.33 a 14.17 ab 15.07 ab 31.33a
N3V1B4 92.67 a 13.43 bc 14.63 b 31.33a
N3V2B1 97.33 a 14.33 bc 15.97 a 27.67 a
N3V2B2 94.67 a 15.20 ab 15.17b 27.33a
N3V2B3 97.33 a 15.67 a 15.37b 27.33 a
N3V2B4 97.33 a 14.23c 14.83 b 27.33 a
F-test NxVxB NS ** ** NS

Mean within the column followed by the same letter are not significantly different (P

< 0.05)

From this study, it could be concluded that the grains of wheat
varieties produced under high level of nitrogen along with different kinds of
bio-orgno fertilizer accompanied with high protein content.
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The results of the present work revealed also, the importance of bio-
organic and should be taken in consideration during cultivated crops to
decrease chemical fertilizer and its side effects. However, there is a great
need to carry out more studies to study the effect of different levels and kinds
of bio-fertilizer on yield production along with quality and viability of the grain
produced.
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Table 1:Some initial chemical and physical properties of the surface soil layer (0-30 cm) under study.

Soil Total Available Clay| Silt, | Sand, | Texture
Ece Soluble cations me/L Soluble anions me/L SAR oM,
pH, CaCOs | nutrientsmg/kg | ,% | % % grade
(dS/m)
Na* K* | Ca** | Mg** | CO™3 | HCO3s| CI- | SO%4 1:25| % % N P K
465 [ 262 | 10 |[16.7| 7.3 0.6 4.1 216 | 249 | 757 | 81 |[1.86| 2.29 48.9 | 28.3 | 197 |57.8(21.8| 20.4 Clay




