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ABSTRACT: Two field experiments were conducted at the Experimental Station Farm of
Faculty of Agriculture (Saba- Basha) Alexandria University. Egypt during 2014/2015 and
2015/2016 growing seasons. The objective of this study was to investigation the effect of
organic manure and biofertilization on yield, yield components and grain quality of three wheat
cultivars to improve wheat productivity and minimizing of pollution. The results could be
summarized as follows. Sids 12 cultivar gave higher spike length, number of spikelets/spoke,
grain number/spike 1000- grain weight, grain, straw and biological yields (ton/fed) as well as
harvest index (%) than Sakha 94 cultivar. Also, Sids 12 cultivar significantly surpassed Sakha
94 cultivar in crude protein (%) and potassium percentage in both seasons. The addition of
organic manure at 10 m®/fed resulted in a significant increment in yield components and crude
protein (%) percentages, phosphorus and potassium of wheat grains in both seasons.
Significant variation were recorded between the tested biofertilization treatments for plant height,
spike length, number of spikes/m?, 1000- grain weight in both seasons. The effective treatment
for plant height, spike length, grain straw and biological yield (ton/fed?3 as well as harvest index
were obtained by Sids 12 cultivar with adding organic manure at 10 m“/fed, in the both seasons.
Sids 12 cultivars with all biofertilizers inoculation surpassed Sakha 94 cultivar for plant height,
grain, straw and biological yields (ton)/fed, in the both seasons.
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INTRODUCTION

Wheat ( Triticum eastivum, L.) is one of the most important crops used in
human food and animal feed in Egypt. Recently, a great attention of several
investigation has been directed to increase the productivity of wheat to minimize
the gap between the production and consumption by increasing the cultivated
area and wheat yield per unit area.

The total biomass is a result of the integration of metabolic reaction in the
plant. Consequently any factor influencing the metabolic activity of the plant at
any period of its growth can affect the yields. Thus, Meanwhile, processes in
wheat plants are greatly governed by both internal i.e. genetic makeup of the
plant and external conditions which namely clamitc and edaphically
environmental factors. This increasing wheat production per unit area can be
achieved by breading and cultivating the promising wheat cultivars and applying
the optimum cultural practices such as suitable fertilizer. Gomaa et al. (2011)
reported that their were significant differences between the two cultivars
(Gemmeiza 7 and Sakha 93) in all characters under study such as plant height
at harvest, number of spikes/m?, spike length, number of tillers/m?, number of
grains/spike, grain weight/spike, grain, straw and biological yields/fed. Also,
nitrogen, phosphorus potassium percentages and protein content differed
significantly between the two cultivars.
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Additionally, organic manures in the from of compost, animal manure
farm yard manure (FYM) and green manure of organic materials are generally
added in soils to improve their physical and chemical properties. They enhance
the soil fertility by their composition of macro and micro elements, amino acid,
organic acids sugars and organic matter (Zaki et al., 2007; Hosam El- Din, 2007;
Zeidan et al., 2009 and Gomaa et al., 2011). Furthermore, biofertilization is an
important factor being used to produce without some mineral fertilizer that
cause environmental pollution problems and high rates of it leads in decrease
the potential activity of microbial and the mobility of organic matters. Hence, the
attention has been focused on the researches of biofertilization to safe
alternative specific chemical fertilizers. Biofertilizers plays vital role of increasing
the number of microorganisms and accelerate certain of microbial process in
the rhizosphere of inoculated soil of plants which can changes the available
form of some nutrients to be plants (El- Kholy and Omar, 2000; Abdalla, 2002;
Basha, 2004; Ibrahim et al., 2004 and Radwan et al., 2015).

The aim of this investigation was designed to study the effect of organic
manure and biofertilization on yield and its components as well as quality of
three wheat cultivars.

MATERIALS AND METHODS

Two field experiments were conducted at the experimental farm, Faculty
of Agriculture (Saba Basha), Alexandria University, Egypt, during 2014/2015
and 2015/2016 seasons. The experiments were carried out to study the
combined effect of organic manure and biofertilization on yield, yield
components and quality of grains of three wheat cultivars ( Triticum aestivum, L.).

The experimental design was split — split plot design with three
replications. Wheat cultivars were allocated in the main plots, organic manure
rates were allocated in the sub- plots and bio-fertilizer treatments were allocated
in the sub- sub plots. The size of each plot was 10.5 m? (1/400 feddan) 3.5 m
long and 3.0 m wide. Each experiment included 27 treatments which were the
combination of three wheat cultivars, three organic manure rates and three
biofertilization treatments which can be described as follows:

A-Cultivars

1- Sids 12

2- Gemmeiza9

3- Sakha 94

B-Organic manure rates
1- Zero (control)

2- 5 m%/fed

3- 10 m%fed
C-Biofertilizers

1- Uninoculation (control)
2- Phosphorein inoculation
3- A- mycorrhzal inoculation
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Nitrogen fertilizer was added at a rate of 70 kg N/fed (the recommended
dose, where 20 kg N/fed, were added at sowing time, 25 kg N/fed added at the
first irrigation (24 days after sowing) and the third dose 25 kg/fed were applied
25 days of the first irrigation in the two experiments. N- Fertilizer added in the
form of ammonium nitrate (33.5%N). Super phpshate fertilizer (15.5% P20s)
was applied before sowing of the rate of 150 kg/fed (the recommended dose).
Potassium fertilizer was applied before sowing (During seed bed preparation at
rate of 50 kg/fed in the form of potassium sulfate (48% K>O) (The
recommended dose).

The farmyard manure from cattle manure as organic manure was
obtained from Abeas region in the form of fime FYM organic fertilizers was
applied at a rates Zero (untreated), 5 and 10 m%fed) and well mixed with the
soil two weeks before sowing, raked it highly at a depth of 10- 15 cm. the
chemical analysis of organic fertilizer is shown in Table (1).

Table (1). Analysis of the applied organic manure (Sheep manure)

Analysis Values
pH 7.1
O M (%) 36.0
C (%) 20.9
Total( %) 2.20
Total(P%) 1.20
Total (K%) 1.50
C:N ratio 9.5

Table (2). Some physical and chemical properties of the experimental soil
in 2014/2015 and 2015/2016 seasons

Soil properties 2014/2015 2015/2016
A- Mechanical analysis
Sand% 16.50 15.80
Clay% 42.50 43.00
Silt% 41.00 41.20

Soil texture Clay loam soil

B- Chemical analysis
pH (1:1) 7.50 7.60
EC (dS/m), 1:2 2.30 2.40
1- Soluble cations (1:2) (cmol/kg soil)
K* 0.92 0.91
Ca™ 4.10 4.15
Mg** 3.10 3.00
Na* 8.10 8.15
2- Soluble anions (1:2) (cmol/kg soil)
CO3+ HCO7, 2.70 2.60
CL 11.10 11.30
SO, 0.47 0.49
Calcium carbonate (%) 7.50 7.60
Total nitrogen% 0.47 0.48
Available Phosphorus (mg/kg) 3.50 3.60
Organic matter (%) 0.93 0.90
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Inoculation with strain A- Mycorrhizal fungi at the rate of 250 spores
added with grain at sowing time. Local strain of Glomus macrocarpum was
kindly obtained from plant production Dept., Fac. of Agric. (Saba Basha)
described by Radwan (1996). Phosphorein commericed biofertilizer contains a
highly active dissolving bacteria (Bacillus megatherium) which converte the
insoluble tricalcium phosphate to the soluble mono calcium phosphate.
Phosphorein was added at a rate of 400 g/fed, produced by the general-
organization for Agriculture Equalization Fund, Ministry of Agriculture and Land
Reclamation, Egypt. Inoculation with phospharein was performed by coating
wheat grains with each product in dividedly using a sticking substance (Arabic
gum 5%) just before sowing. The preceding crop was maize for the two growing
seasons. Soil samples of the experimental sites were taken at the depth of 0-
30 cm. Physical and chemical analysis are presented in Table (2) was done
according to (Page et al., 1982). Sowing dates were November 18" and 22" in
the both seasons, respectively.

A- Yield and its components
At harvest time, yield, and its components were calculated from an area
of one square meter from each sub- sub plot. The following charaters were
recorded:
1- Plant height at harvest (cm)
2- Spike length (cm)
3- Number of spikes/m?
4- Number of spikelets/spike
5- Number of grains/spike
6- 1000- grain weight (g)
7- Grain yield (ton/fed)
8- Straw yield (ton/fed)
9- Biological yield (ton/fed)

B- Grain quality

1- Grain Crude protein percentage
2- Phosphorus content percentage
3- Potassium content percentage

Data obtained were exposed to the proper method of ststistical analysis
of variance as described by Gomez and Gomez (1984). The treatments mean
were compared using the least significant differences (L.S.D.) test at 0.5% level
of probability.

RESULTS AND DISCUSSION

A- Yield and its components

Data in Tables (3,4 and 5) revealed that the differences among the
studied cultivars in yield and its components i.e. plant height at harvest, spike
length (cm), number of spikelets/spike, grain number/spike,1000- grain weight
(9), and grain, straw and biological yields (ton/fed) and harvest index (%) in both
seasons were significant.
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Sids 12 cultivar significantly surpassed the other two cultivar in spike
length, number of spikelets/spike, grain number/spike,1000- grain weight (g),
and grain, straw and biological yields (ton)/fed. Sakha 94 cultivar recorded the
longest plant height and greatest number of spikes/m? in both seasons. These
differences may be due to the genetic differences among the cultivars. Also, the
differences in 1000- grains weight might be attributed to the variation in
translocation rate of photosynthesis from leaves to the storing organs i.e. grain.
These finding are in similar trend with those of Zaki et al. (2004), and in
agreement with those reported by Hasseinen and Gomaa (2001) Abdel-
Maksoud (2002), Fraga (2003), Abdu Grab et al. (2006), Shoman et al. (2006)
and Gomaa et al. (2011).

Data presented in Tables (3, 4 and 5) showed that plant height (cm),
spike length (cm), number of spikes/m? number of spikelets/spike, grain
number/spike,1000- grain weight, grain and straw biological yields (ton/fed) as
will as harvest index (%) during the two growing seasons were affected
significantly by adding organic manure rates. The highest mean values of all
characters were obtained by adding organic manure at 10 m*fed, while, the
lowest values of all characters were recorded by untreated (control) in both
seasons. Also, from the same tables there is no significant differences between
adding 5 m%/fed for grain, straw and biological yields (ton/fed) as well as harvest
index in both seasons.

In addition, the increase in grain yield and other studied traits could be
due to the increase in dry weight of vegetative organ which might be consider
as a criterion for the photosynthesis efficiency of the plant. Similar results were
obtained by Hayam and El- Sayed (2001) and Abo El-Ala (2006).

In general, application of organic manure at rate of 10 m®fed, gave the
highest yield and its components compared to the untreated treatment. This
superiority may be due to the effect of organic fertilizer through flowering and
grain production (Kabesh et al., 2008). Also, in some characters treatment with
organic fertilizer gave the highest significant increase. Similar results were
obtained by Shoman et al. (2006), Sadur et al. (2008) and Gomaa et al. (2011).
With regarded to the effect of biofertilization on wheat yield and its components,
the results given in Tables (3,4 and 5) generally showed that all characters
under this study were significantly affected by inoculation of wheat grain with A-
mycorrhizal except plant height and 1000- grain weight was recorded the
highest with phosphorein and while no significant differences between A-
mycorrhizal and phospharein in both seasons.

Results presented in the same Tables show the effect of phosphorein
and A- mycorrhizal inoculation on plant height, spike length, number of
spikes/m? and 1000- grain weight in both seasons and grain number/spike and
grain yield first and the second season, respectively.

Also, it could be concluded that inoculation of wheat grains with
biofertilizers encourages the increase of plant height, spike length, number of
spikes/m? and 1000- grain weight. This may be due to the effect of
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biofertilization which play an important role in the assimilation of wheat plants
that reflected on enhancing these characteristics. Also, this could be attributed
to the role of plant phytohormones like, IAA, GAs and CKs which promote plant
growth, cell division breaking the special dominances Irence encouraging the
photosynthesis and assimilation accumulation (El- Khawas, 1990).

Similar results were obtained by Abdel- Hamid et al. (2001), Abdalla
(2002), Ali et al. (2003), Basha (2004), Zaki et al. (2007) and Radwan et al.
(2015).

The effect of the interaction between the three wheat cultivars and
organic manure rates on plant height, spike length, grain straw and biological
yields (ton/fed) as well as harvest index were significant in Tables (3,4 and 5)in
the both growing seasons.

Sids 12 cultivar with application of organic manure at the rate of 10
m®/fed gave the highest spike length, grain and straw biological yields (ton/fed)
as well as harvest index in both seasons.

The effect of interaction between three wheat cultivars and biofertilization
on plant height, grain, straw and biological yields (ton/fed) were significant and
reported in Tables (3,4 and 5).

The effect of interaction between organic manure rates and
biofertilization on plant height, number grain/spike, 1000- grain weight, straw
and biological yields (ton/fed) as well as harvest index (%) were significant in
the both seasons.

The interaction among the three wheat cultivars organic manure rates
and biofertilization were significant for plant height, grain, straw and biological
yields (ton/fed) as well as harvest index in the two growing seasons, Tables (3,
4 and 5). Sids 12 cultivars gave the highest grains, straw and biological yields
as well as harvest index (%) and applying organic manure rate at 10 m*/fed,
with A- mycorrhizal inoculation. Also, Gemmeiza 9 cultivar under 10 m*/fed with
A- mycorrhizal inoculation gave the highest plant height at harvest in both
seasons.
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Table (3). Yield and its components as affected by three wheat cultivars, organic manure rates and biofertilization

during 2014/2015 and 2015/2016 seasons

Treatments Spike length (cm) Number of spikes/m? Number of spikelets/spik
2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016

A) Cultivars
Sids 12 12.96a 13.76a 281.00c 310.78b 19.74a 18.74a
Gemmeiza 9 12.09b 12.96b 286.00b 316.00ab 18.29b 17.59b
Sakha 94 10.87¢ 11.56¢ 290.48a 320.48a 17.81¢ 16.81c
L0.S.D. (0.05) 0.42 0.34 1.17 7.61 0.44 0.44
B) Organic rates
Untreated 11.45b 11.78b 264.00c 291.78c 16.17¢ 15.11c
5 m®/fed 12.25a 13.26a 286.00b 318.00b 19.44b 18.44b
10 m*/fed 12.23a 13.25a 307.48a 337.48a 20.59a 19.59a
L.S.D. (0.05) 0.37 0.33 0.92 2.92 0.73 0.73
C) Biofertilizers
Uninoculation 10.93 11.77¢ 228.00c 255.59¢ 18.48 17.48
Phosphorein 12.29b 12.94b 290.33b 322.33b 18.67 17.67
A-mycorrhizal 12.69a 13.58a 339.15a 369.33a 19.00 18.00
L.S.D. (0.05) 0.43 0.45 0.88 7.19 ns ns
Interations
AxB * * ns ns ns ns
AxC ns ns ns ns ns ns
BxC ns ns ns ns * *
AxBxC ns ns ns ns ns ns

Means with the each letter (s) within each column are not significant differences at 0.05 level of probability
ns: not significant

* Significant at 0.05 level of bribability

** Significant at 0.01 level of bribability
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Table (4). Grains number/spike, 1000- grain weight, grain yield and straw yield (ton)/fed as affected by three cultivars,

organic manure rates and biofertilization during 2014/2015 and 2015/2016 seasons

Treatments Grains number/spike  1000- grain weight (g) Grain yield (ton/fed) Straw yield (ton/fed)
2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016

A) Cultivars
Sids 12 57.04a 55.48a 54.76a 56.66a 1.77a 1.82a 2.76a 2.80a
Gemmeiza 9 53.23b 51.85b 51.56b 54.36b 1.69b 1.75b 2.69b 2.73b
Sakha 94 52.85b 49.96¢ 48.17c 50.41c 1.57¢ 1.63c 2.57c 2.61
L0.S.D. (0.05) 1.71 0.63 0.31 0.59 0.025 0.024 0.36 0.18
B) Organic rates
Untreated 46.93c 44.74c 44.68c 47.48¢c 1.51b 1.56b 25.12b 2.55b
5 m®/fed 53.23b 54.19b 53.05b 55.43b 1.76a 1.82a 2.76a 2.80a
10 m%/fed 59.93a 583.37a 56.26a 58.25a 1.75a 1.81a 2.75a 2.79a
L.S.D. (0.05) 2.41 2.22 1.00 0.92 0.06 0.07 0.66 0.67
C) Biofertilizers
Uninoculation 53.79b 52.00 49.93b 52.35b 1.66 1.71b 2.67 2.70
Phosphorein 54.15b 52.41 51.84a 54.50a 1.67 1.74a 2.67 2.72
A-mycorrhizal 55.19a 52.89 52.71a 54.59a 1.68 1.75a 2.68 2.73
L.S.D. (0.05) 1.00 ns 0.88 0.95 ns 0.02 ns ns
Interations
AxB ns ns ns ns * * * *
AxC ns ns ns ns * * * *
Bxc * * * * * * * *
AxBxC ns ns ns ns * * * *

Means with the each letter (s) within each column are not significant differences at 0.05 level of probability

ns: not significant
* Significant at 0.05 level of bribability

** Significant at 0.01 level of bribability
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Table (5). biological yield (ton/fed) and harvest index as affected by three
cultivars, organic manure rates and biofertilization during
2014/2015 and 2015/2016 seasons

T biological yield (ton/fed) harvest index (%)
reatments

2014/2015 2015/2016 2014/2015 2015/2016
A) Cultivars
Sids 12 4.52a 4.61a 38.88a 39.35a
Gemmeiza 9 4.37b 4.78b 38.88b 39.06b
Sakha 94 4.14c 4.25¢ 37.93¢c 38.47¢
L0.S.D. (0.05) 0.06 0.04 0.07 0.18
B) Organic rates
Untreated 4.02b 4.11b 37.47b 38.02b
5 m%/fed 4.52a 4.62a 38.93a 39.40a
10 m®/fed 4.50a 4.61a 38.93a 39.39a
L.S.D. (0.05) 0.13 0.13 0.40 0.35
C) Biofertilizers
Uninoculation 4.32 4.42 38.35 38.85
Phosphorein 4.35 4.45 38.53 39.01
A-mycorrhizal 4.37 4.47 38.55 39.05
L.S.D. (0.05)
Interations
AxB ns ns ns ns
AxC ns ns ns ns
BXC * * * *
AxBxC ns ns ns ns

Means with the each letter (s) within each column are not significant differences at 0.05 level
of probability

ns: not significant

* Significant at 0.05 level of bribability

** Significant at 0.01 level of bribability

B- Grain quality

Data in Table (6) indicated that percentages of grain crude protein,
phosphorus and potassium in both seasons of wheat plant affected by three
wheat cultivars. Where, Sids 12 cultivar significantly surpassed Sakha 94
cultivar for crude protein (%) and potassium percentage in both seasons, while,
Sakha 94 cultivars significantly surpassed Sids 12 cultivar for phasphorus
percentage in both seasons.

The variation between the three studied cultivars may be due to their
genetic differences. These results are in a greement with those obtained by Abo
Shetaia et al. (2001), who found that Sids 1 cultivar surpassed Sids 7 and
Sakha 69 in grain protein content and protein in wheat grain resulted from other
part of wheat plant, especially, leaves and translocated to the grain during filling
period. Grain protein expressed as percentage is essentially as express of the
ratio of protein and non- protein aqueous material in grain (Carter et al., 2002).

Obtained results recorded in Table (6) revealed that percentages of
phosphorus, potassium and crude protein in grains were significantly affected
by adding organic manure rates.
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The highest values of percentages of crude protein, phosphprus and
potassium were obtained by applying organic manure rate at 10 m*/fed, while
the lowest values of this charactes was recorded by untreated treatments in
both seasons.

On the other hand, these results agree with those of Zeidan and El-
Kramany (2001), Hosam EI- Din (2007) who found that, application of organic
manure had gradually increased chemical content of wheat plant if compared
with the plants untreated only. This may be due to possible increase in the
availability of macro and micro nutrients and improvement of physical and
chemical soil properties.

Data in Table (6), indicated that percentage of crude protein in the first
season and percentages of phosphorus and potassium in both seasons
significantly increased by inoculation of wheat grain with A-mycorrhizal and
phosphorein when compared with uninoculation (control): This may be due to
the role of dissolving phosphate on increasing the endogenous phytohormones
IAA, Gas and CKs which play an important role in formation a big active root
system. Increasing the nutrient uptake and photosynthesis rate and
translocation as well as accumulation within different plant part (El- Khawas,
1990). These results are in agreement with those obtained by EI- Kholy and
Omar (2000), Hussein and Radwan (2001), Shoman et al (2006) and Hosam El-
Din (2007).

The maximum increment of crude protein percentage (11.38%) were
obtained by A- Mycorrhizal treatment in the first season and potassium (1.99
and 2.34%) in the both seasons while, the inoculation phosphorein gave the
highest phosphorus percentage (0.696 and 0.767%) in both seasons,
respectively compared with uninoculation (control).

All first and second order interactions among the three factors were not
significant for crude protein (%), phosphorus percentage and potassium
percentage in both seasons, Table (6)
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Table (6). Crude protein (%) Phosphorus and Potassium percentages as
affected by three wheat cultivars, organic manure rates and
biofertilizer during 2014/2015 and 2015/2016 seasons

T Crude protein (%) P (%) K (%)
reatments
2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016
A) Cultivars
Sids 12 12.20a 11.78a 0.548c 0.601c 2.08a 2.43a
Gemmeiza 9 10.60b 9.90b 0.599b 0.665b 1.63b 1.98b
Sakha 94 10.16b 10.06b 0.690a 0.775a 1.42¢ 1.77¢
L0.S.D. (0.05) 1.24 1.44 0.045 0.060 0.09 0.06
B) Organic rates
Untreated 8.98c 8.83c 0.569¢c 0.625¢ 1.14c¢ 1.49¢
5 m%/fed 10.47b 9.96b 0.613b 0.673b 1.63b 1.98b
10 m®/fed 13.50a 12.96a 0.654a 0.720a 2.37a 2.72a
L.S.D. (0.05) 0.74 0.63 0.035 0.040 0.15 0.15
C) Biofertilizers
Uninoculation 10.62¢ 10.44 0.528c¢ 0.579c 1.49¢ 1.86¢
Phosphorein 10.96b 10.45 0.696a 0.767a 1.66b 2.01b
A-mycorrhizal 11.38a 10.84 0.615b 0.672b 1.99a 2.34a
L.S.D. (0.05) 0.85 ns 0.070 0.080 0.14 0.16
Interations
AxB ns ns ns ns ns ns
AxC ns ns ns ns ns ns
BxC ns ns ns ns ns ns
AxBxC ns ns ns ns ns ns
Means with the each letter (s) within each column are not significant differences at 0.05 level of
probability

ns: not significant
* Significant at 0.05 level of bribability
** Significant at 0.01 level of bribability
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