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ABSTRACT
Two pot experiments and fiel

ere carried out at Agric. Res. Station, Fac. Agric., Al-Azhar Univ. Nasr

peri
City and El-Aleg region, Kaliobia gowﬁégypt, during 2011/2012, 2012/2013 and 2013/2014 to investigate the
influence of K fertilizer packages as bi®fertilizer on the productivity of wheat varieties. The three studied K fertilizer

packages treatments were Potassiumag (bio %ﬂ Banana ash 4%, Potassumage +Banana ach 4% and control

(without K fertilizer), as well as three wheat

1e%Sakha-93. Masry-1 and Banisweif). Complete randomized design

was applied for the pot experiments, whereas; split plot design was conducted for the experimental field. Results showed

significant differences between the three tested wheat v
1000 grains weight, yields of grains, straw and biolggs
93 variety significantly surpassed Masr-1 and B
exceeded sakha-93 and Baniswif- 6 in grain yield cha
than Sakha-93 and Masr-1 varieties in cache season un

showed that, significant differences were observed betwe
characters under pot and field experiment in both seasons,
and yield components as well as technological characters. Also K
values of the previous traits in both seasons. It worthy to men,
did not reach to the significant level. The interaction effect betwe
was significant in most characters under study. Finally, applying 509
fertilizers (potassiumag + banana ash) are suitable fertilization t

eties such as number of spikes/plant, number of grains/ spike,
Id per plant or per Fadden, as well as harvest index, Sakha
arieties in straw yield characters, while Masr-1 variety
Ss. Moreover, Baniswif-6 gave grains quality characters higher

ield experiments. As for K fertilizer treatments, results

the fofr studied potassium fertilizers packages for all studied
reas

eatments gave the highest values of growth, yield
ment ranked the second and produced the highest
ed that the differences between K3 and K4 treatments
the tested varieties and the studied K fertilizer packages
commended mineral K fertilizers with bio
or maximizing the productivity of wheat

varieties Sakha-93, Masr-1 and Baniswif-6 in pot or field experimen

Key words: Potassumage, banana ash, packages, gap, problem

I. INTRODUCTION

Wheat is one of the most important cereal crops in Egypt
and all over the world used in human food and animal
feed. Wheat provides 29% of the total calories for the
peapod and 32.6% of the protein in the Egyptian* diet.
The total cultivated area of wheat in Egypt reached 3.05
million Fadden with total production of 8.4 million tons
with an average 2.75 ton/Fadden under Egyptian
conditions. [6], increasing wheat production is considered
as one of the most important strategy goals in order to
minimize the great gab between the national production
and the consumption especially under the yearly increase

in the population with more rate than production. Solving
these problems need pressing hard to increase wheat
yield. It can happen through two ways, one of that can go
through producing highly productive varieties than the
used under the recent cultivation (vertical extension).
Other way can attain through cultivation wheat under the
new reclaimed lands and desert invasion (horizontal
extension), as well as increase the productivity of the soil
by enhancing its fertility with different sources of
fertilizers especially NPK which considered as one of the
limiting factors to achieve the high yielding of wheat corp.
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Recently, much interest is focused on using bio-fertilizers
to minimize consumption cost environmental pollution.
[15], that potassium humate had significantly effect on
wheat grains number/spike, grain weight/spike, grain
yield and biomass. Nevertheless, it had not substantially
effect on 1000-grain weight and plant height. [7],
observed that increasing potassium application up to 90
kg/ha enhanced No. of tillering, No. of spikelet’s/spike,
No. of grains/spike, 1000 grain weight and wheat yield.
[9], published that wheat grain yield response to K
fertilizer is highly variable and is influenced by soil, crop
and management factors. [10], reported that potassium
fertilizer is needed for wheat growth. They added that,
both water soluble and exchangeable soil K forms
contributed 3% K and non exchangble K contributed 6.6
% K. [5], suggested that K fertilizer might enhanced
protein content and 1000-kernal weight for wheat plants
in favorable growing conditions of water availability.

[13], announced that, K fertili significantly
increased wheat kernel numbg ike number/ha
and grain weight (kg). Nutri€ cy of P was

enhanced by K application.

O

Therefore, the present work aimed to study the effect
of UN mineral K fertilizers packages on yield, and yield
components for three promising wheat cultivars i.e.
Masryl, Sakha93 and Baniswif 6 under pot and field
experiments at Agric. Res. Station Fac. Agric. EI-Azhar
University Nasr City (pot experiment) and El-Klag region
Kaliobia Governorate, Egypt. (Field experiment).

ILMATERIALS AND METHODS

Under the condition of sandy loam soil in
Agriculture Farm, Faculty of Agriculture, Al Azhar
University, three pot experiments were conducted during
2011/2012 and 2012/2013 seasons followed by field
experiment conducted at El-klag region, Kaliobia
Governorate, Egypt, during 2013/2014 to study the effect
of applying some mineral or un mineral sources of
potassium  (Potassumage and banana ash) fertilizer on
yield and yield components of three promising wheat
cultivars Sakha-93, Masr-1, Baniswif-6. The physical and
chemical analysis of the soil site during the three growing
seasons were recorded in Table (1),

Determination

The field experiments during

Th(ﬁeriments during
2011/2012 ! 2012/2013

2013/2014
PH 7.8 7.7 7.6
O.M 38.11 38.33 36.45
EC(dsm-1) 4.71 4.65 5.13
CIN 14.8 14.72 15.28
N % 1.48 151 1.43
P % 0.55 56 0.54
K % 0.45 ) 0.46
Fe (ppm) 1.25 1. 1.27
Cu (ppm) 1.58 1.62 1.59
Zn (ppm) 1.82 191
Mn (ppm) 1.12 15 1.21

Table (1) chemical analysis of the applied compost during the three growing seasons

Table (2) some physical and chemical analysis of the experimental siteSRglyri

the three growing seasons

The pot experiments during

Field experiments during

Soil analysis
2011/2012 2012/201 2013/2014

A-Physical analysis:
particle size distribution:
Sand% 77.65 76.9 72.7
Clay% 10.35 10.8 14.1
Silt% 12 12.3 13.2
B-Chemical analysis:

Na** 2.6 2.4 1.88
cations(mg/L)  Mg** 1.3 1.2 1

Ca*™* 15 1.4 2

. CL 191 1.88 15

Anions (Mg/L) —g = 2.6 2.71 2.23

99
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HCO3 1.8 1.82 1.6
CO3 0.0 0.0 0.0
PH 7.4 7.3 8.2
EC(dsm-1) 0.72 0.78 0.4
Cu* (ppm) 0.6 0.52 0.48
Zn*t 0.65 0.72 0.92
Mn** 4.2 4.3 6
Fe** 1.87 1.92 11
Available N (ppm) 15 15 15
Available P (PPm) 137 135 140
Available K (PPm) 728 720 604
Texture Sandy loam Sandy loam Sandy loam

The above-mentioned treatments were distributed to
check it through three indicated expggiments at seasons
2011/2012 and 2012/2013 were :

The experiment treatment as follo

A). first: - the pot experiment

The studied treatments:

A Wheat cultivars:

1. Sakha-93

2. Masry-1

3. Baniswif-6

B Potassium packages treatments

-Control "without using potassium " (k1)
-Potassiumag (bio-fertilizer) alone at the
envelopes (k2)

-Banana ash 4% (K in the dry matter) at the rate of
kg/fed. by mixing the amount with soil (k3)
-Potassiumag at the rate of 8 envelopes/fed and add
described before+ Banana ash at the rate of 600 kg/f
(k4)

B: - The field experiment

The studied treatments: -

They were similar to those obtained in the pot

experiments.
The split plot design with three replications was used in
this experiment, whereas the tested wheat verities were
allocated in the main pots. The area of each plot was 56m2
(16 x 3.5) and the four studied treatments of each
experiment were devoted in the sub plots 14m2 (3.5 x 4m)
for each.

The recommended dose of nitrogen (75 kg N/fed) and
the half one (37.5kg N/fed) were added as Ammonium
Nitrate 33.5%. Phosphorus fertilizer was applied at the
rate of 150 kg/fed. (15.5% P205), while Potassium 1 was
experimented at the rate of 50 kg/fed. (48.8% k20), they
were applied before sowing. Table 2 shows the
mechanical and chemical properties of the experimental
soil.

te of 8

Sowing date was on the 28 of November in
2013/2014 season.

The studied characteristics:
At plant age of 75 days from planting the following
growth, characters were measured on the five plants of
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each pot. During the field experiments, five plants were
taken randomly to measure the same growth characters
Growth characters: -
1-Average plant height (cm).
2-Average number of tillers/plant.
3-Average flag leaf area (cm2).

At maturity the five plant of each pot and/or plot were
harvested to determine
Yield and yield components character: -

1. Number of spikes/plant.

2. Number of grains/spike

3. 1000-grain weight (g).

4, Grain yield per plant (g/plant) and per/fed.
(ton/fed.) in the pot and field experiments respectively.

5. Straw vyield per plant (g/plant) and per/fed.

(ton/fed.) in the pot and field experiments respectively.
6. Biological yield per plant (g/plant) and
per/fed.(ton/fed.) in the pot and field experiments
respectively.

Harvest index (HI %): was determined according

. tQhe following formula
est index = Grain yield/ Total biological yield x

r
10

tatistical analysis: -
randomized design with three

h mplete
repli r the pot experiments and the split plot
desigg wi ee replications for the field experiment, as
well aSwlactorigl arrangement were used. The obtained

results sub@@elec tatically analysis according to
procedure WY 117], Means were compared using
the least sigig@g@nt differences (L.S.D) test at 5% level of

probability.

. RESULTS & DISCUSSION
A. Growth characters:
A.l. Varietal differences:

According Tables (3,4) the analysis of variance
revealed significant differences among the means of the
three tested wheat varieties for plant height, number of
tillers/plant and flag leaf area during the three seasons.
Sakha-93 wheat variety exceeded the other tested wheat
varieties due to plant height (71.81, 72.19, and 73.90) and
flag leaf area (66.08, 65.86, and 63.95) during the three
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seasons, while Banisweif-6 wheat variety surpassed the
other tested wheat varieties due to the number of
tillers/plant (5.14, 5.13 and 5.34). Moreover, Masr-1
wheat variety recorded intermediate estimates for the
previous traits during the three seasons under the
condition of pot and field experiments.

These results are in accordance with those reported

by [12],

Table (3) Effect of some potassium fertilizer packages on plant height (cm) and no. of tillers/plant of the three wheat

varieties in 2011/2012, 2012/2013 and 2013/2014 seasons.

character name plant height (cm)
I season 2011/2012(pot exp.) 2012/2013(pot exp.) 2013/2014(field exp.)
‘_alfl_-;i-;\.-,fsﬂffff%f’f’_ k1 k2 k3 k4 |Mean | k1 k2 k3 k4 | Mean| k1 k2 k3 k4 | Mean
Sakha 9, 68.51 | 72.00 | 73.22 | 73.51 | 71.81 [ 69.05 | 72.56 | 73.20 | 73.97 | 72.19 | 70.00 | 74.00 | 75.60 | 76.02 [ 73.90
Masr 1 66.02 | 69.09 | 70.08 | 71.29 | 69.12 | 67.03 | 69.71 | 70.38 | 71.06 | 69.55 | 68.00 | 72.00 | 74.00 | 74.50 | 72.13
Banisweif-6 64.15 | 66.44 | 67.56 | 69.09 | 66.81 | 64.48 | 66.47 | 67.37 | 69.25 | 66.89 | 65.12 | 69.00 | 72.00 | 73.00 | 69.78
Mean 66.23 | 69.18 | 70.29 | 71.30 | 69.25 [ 66.85 | 69.58 | 70.32 | 71.43 | 69.54 | 67.71 [ 71.67 | 73.87 | 74.51 [ 71.94
LSD at 5%
Varieties (V) 1.81 1.71 3.1
k.fertilizer(K) 2.09 1.97 2.20
VXK NS NS NS
character name No. of tillers
season 2 ot eXl.) 2012/2013(pot exp.) 2013/2014(field exp.)
Voo ertpackee ki | k2 Mean| ki | k2 | k3 | k4 |Mean| k1 | k2 | k3 | k4 |Mean
Sakha 9 428 | 4.57 3 461 | 430 | 463 | 485 | 491 | 467 || 4.48 | 477 | 493 | 5.07 | 4.81
Masr 1 441 | 464 . 4. 471 | 439 | 461 | 489 | 499 | 472 | 461 | 484 | 5.05 | 513 | 4.91
Banisweif 6 467 | 491 | 5] 4 514 | 458 | 491 | 555 | 547 | 513 || 487 | 511 | 571 | 5.66 | 5.34
Mean 445 | 471 | 5. .8 4.42 | 472 | 510 | 512 | 484 | 465 | 491 | 523 | 529 [ 5.02
LSD at 5 %
Varieties (V) 0.58 0.62 0.68
k.fertilizer(K) 0.15 0.18 0.24
VXK NS NS NS

k1=control k0

k3=banana ash ‘

K fertilizer package.

A.2. Potassium fertilizer packages effect: ;

The different potassium fertilizer packages treatment
varied markedly in their mean values respecting growth
character of wheat.

Results in the pot and the field experiments revealed
that the application of potassiumag bacteria + banana ash
(K4) gave the tallest wheat plant height (71.30, 71.43 and
74.51) and the greatest number of tillers/plant (5.09, 5.12
and 5.29) as well as resulted flag leaf area (66.07, 65.57
and 62.81) significantly higher as compared with the most
other K fertilizer packages treatments. It worthy to
mentioned that the differences between K3 and K4
treatments did not reach to the significant level during the
three seasons under the condition of the pot and the field
experiments. On the other hand, K1 treatment gave the
lowest values of the previous traits (66.23, 66.85 and
67.71), (4.45, 4.42 and 4.65) and (62.67, 61.48 and 59.19)
respectively, in the three seasons of the experimentation.
These findings concur with [11], [7], [13] and [12],

A.3. Interaction effect:
The interaction effect between wheat varieties x K
fertilizer packages showed insignificant effect on plant
height, number of tillers/plant and flag leaf area during

101

k2=potassiumag bactria
kd4=potassiumag bactriatbanana ash

the three seasons under the condition of the pot and the
experiments.
Yield and yield components:

B rietal differences:
Results recorded in Tables (5, 6 and 7), showed that,
the vyield and vyield components trait's responded
ignifd owing to different tested wheat varieties in
number of spikes/plant, reached its maximum
, 4.39, 4.44) with Banisweif-6 wheat variety
& !d experiments followed by Masr-1 (4.23,
Wlg-93 varieties (4.13, 4.11, 4.13), which
gnificantly from each other. However,
Masr-1 wh€at variety surpassed significantly the other two
tested wheat varieties and produced the highest values of
number of grains/spike (42.66, 43.06, 42.41), 1000 grain
weight (51.80, 51.12, 39.56), yield of grains (10.71, 9.49,
2.37) and biological (25.71, 25.40, 6.33) per plant, per
Fadden as well as harvest index (37.24, 37.69, 37.38)
during the three seasons. Moreover, the differences
between Sakha-93 and Banisweif-6 varieties did not reach
to the significant level for 1000-grain weight and harvest
index trait. In addition, nonsignificant varietal differences
were detected between Sakha-93 and Masr-1 varieties for
grain and biological yields per plant and per Fadden. On
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the contrary, Banisweif-6 wheat variety gave the lowest
values for the studied yield and yield components in the
three seasons under the pot and the field experiments
(41.97, 41.97, 33.25), (7.94, 7.59, 1.96), (14.00, 13.73,
3.54), (21.95, 21.32, 5.50) and (36.10, 35.46, 35.53)
respectively, Similar varietal differences in grain yield per
plant and per Fadden were given by [8], and [4],

B.2. Potassium fertilizer packages effect:

The results revealed that the different K fertilizer
packages treatments attained significant effects on all yield
and yield components of wheat in the three seasons,
whereas potassiumag bacteria + banana ash (K4) recorded
the best results in each of number of grains/spike (43.89,
43.67, 39.95), 1000 grain weight (51.00, 50.90, 39.20),
grain yield (9.90, 9.76, 2.38), straw yield (15.91, 15.83,
3.99) and biological yield (25.81, 25.64 6.37) and harvest
index (38.34, 38.05, 37.39) duri e seasons under
the pot and the field experim

varieties in 2011/2012, 2012/2013 and 2013/, se

ns.

In addition, results showed that K3 treatment ranked the
second respecting yield and yield components traits under
the pot and the field experiment, without significant
differences between K3 and K4 treatments in this respect.
Moreover, K1 treatment recorded the lowest levels for all
yield and yield components traits under the pot and the
field experiment, (40.06, 40.26, 38.47), (45.14, 42.63, and
33.24), (7.37, 7.06, and 1.94), (14.31, 14.11, and 3.58),
(21.68, 21.17, and 5.62) and (33.98, 33.28, 34.48). The
results were also valid previously by [15], [19], and [14].

B.3. Interaction effect:

The effect of interaction between wheat varieties and
K fertilizer packages treatments were significant on grain
yield/plant in the first season (pot experiment) in this
respect the best result of grain yield/plant was recorded for
Masr-1 wheat variety when fertilized with potassiumag
bacteria + banana ash (K4), (10.71, 10.61 and 2.54), Other
interaction between wheat varieties and K fertilizer
packages treatments was not significant.

Table (4) Effect of some potassium fertilizer%kages on flag leaf area (cm2) and no. of spikes/plant of the three wheat

character Flag leaf area (cm2)
season 2011/2012(pot exp.) 2012/2013(pot exp.) 2013/2014(field exp.)
“'1"i:;e—;h:f_f_ljf'_'?ffgf__i__ k1 k2 k3 k4 ‘ k2 k3 k4 | Mean k1 k2 k3 k4 | Mean
Sakha-93 63.99 | 66.02 | 66.56 | 67.74 9 | 66.31 | 66.83 | 68.00 | 65.86 | 61.86 | 63.92 | 64.86 | 65.15 | 63.95
Masr-1 62.88 | 64.79 | 65.06 | 66.22 6 | 64.15 | 65.33 | 63.68 | 61.12 | 63.02 | 63.90 | 64.85 | 63.22
Banisweif-6 61.14 | 61.72 | 63.12 | 64.24 62, 62.73 | 63.39 | 62.41 | 54.59 | 57.08 | 57.80 | 58.43 | 56.97
Mean 62.67 | 64.18 | 64.92 | 66.07 6\d8 | 64.50 ‘ 64.57 | 65.57 | 63.98 | 59.19 | 61.34 | 62.19 | 62.81 | 61.38
LSD at 5 %
Varieties ( V') 1.24 2.13
N.fertilizer(K) 1.43 .42 1.38
ViK NS NS NS

Table (17b) Effect of some potassium fertilizer packages on nurg
2011/2012, 2012/2013 and

spikes/plant of the three wheat varieties in

character No. of spiK
season 2011/2012(pot exp.) 2012/2013(pot P 2013/2014(field exp.)
Vo | k1 | k2 k3 | k4 [Mean| k1 | k2 | k3 ki1 | k2 | k3 | k4 |Mean
Sakha-93 3.95| 4.06 418 |4.31| 413 || 3.90 | 4.08 | 4.21 4.02 (411 | 4.21 | 419 | 413
Masr-1 4.02 | 4417 431 |440] 423 | 404 | 4.21 | 429 4.02 | 420 | 425 | 429 | 419
Banisweif-6 416 | 4.36 455 |457] 441 | 415 | 4.33 | 453 420 (438 | 457 | 461 | 4.44
Mean 4.05( 4.20 435 |4.43 | 4.25 | 4.03 | 4.21 | 4.34 4.08 |4.23 | 434 | 436 | 4.26
LSDat 5 %
Varieties (V) 0.11 0.11 0.18
N.fertilizer(K) 0.13 0.12 0.13
VK NS 0.21 NS
K fertilizer package. k1=control k0 k2=potassiumag bactria
k3=banana ash kd4=potassiumag bactriatbanana ash
94
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Table (5) Effect of some potassium fertilizer packages on flag no. of grains/spikes and 1000-grain weight (g) of the three
wheat varieties in 2011/2012, 2012/2013 and 2013/2014 seasons.

character No. of grains /spike
_ seasons 2011/2012(pot exp.) 2012/2013(pot exp.) 2013/2014(field exp.)
hmuifﬂ”’“]‘g k1 k2 k3 k4 |Mean| ki1 k2 k3 k4 Mean k1 k2 k3 k4 | Mean
Sakha-93 39.10 | 4211 | 43.16 | 43.38 | 41.94 | 39.08 | 42.03 | 43.15 | 43.34 | 41.90 | 39.45 | 41.08 | 41.00 | 41.13 | 40.67
Masr-1 40.03 | 43.44 | 43.52 | 43.67 | 42.66 | 41.53 | 43.46 | 43.59 | 43.64 | 43.06 | 39.62 | 42.45 | 43.70 | 43.86 | 42.41
Banisweif-6 41.06 | 41.97 | 42.20 | 44.63 | 42.47 | 40.17 | 40.92 | 41.63 | 44.63 | 41.84 | 36.35 | 37.30 | 37.75 | 34.87 | 36.57
Mean 40.06 | 42.51 | 42.96 | 43.89 | 42.36 | 40.26 | 42.14 | 42.79 | 43.87 | 42.27 | 38.47 | 40.27 | 40.82 | 39.95 | 39.88
ISDar5 %
Varieties (V) 1.08 1.02 1.68
k.fertilizer(K) 1.25 1.18 1.24
Vi K N.S N.S N.S
character 1000- grain weight (g)
___ seasons 2011/2012(pot exp.) 2012/2013(pot exp.) 2013/2014(field exp.)
hmﬁf:"?’“"“ k1 k2 k3 k4 | Mean| ki k2 k3 k4 | Mean | ki1 k2 k3 k4 | Mean
Sakha-93 45.90 | 53.62 | 52. 3.26 | 51.24 | 45.20 | 50.93 | 52.87 | 53.73 | 50.68 | 34.02 | 37.95 | 39.03 | 40.63 | 37.91
Masr-1 46.23 | 52.03 10 | 51.80 | 45.40 | 51.40 | 53.37 | 54.33 | 51.12 | 35.54 | 38.78 | 41.82 | 42.10 | 39.56
Banisweif-6 37.30 | 42. 4 44 41.97 || 37.30 | 42.63 | 43.30 | 44.63 | 41.97 || 30.16 | 33.60 | 34.39 | 34.87 | 33.25
Mean 43.14 | 49.43 | 49, 0| 48.34 | 42.63 | 48.32 | 49.84 | 50.90 | 47.93 | 33.24 | 36.78 | 38.41 | 39.20 | 36.91
LSDat5%
Varieties (V) 1.24 117 1.64
k.fertilizer(K) 1.43 1.36 1.11
Vi K NS NS NS
K fertilizer package. k1=Control k2=potassiumag bactria
k3=ba kd=potassiumag bactriatbanana ash

A

Table (6) Effect of some potassium fertilizer packages on grain and straw yields (g/plant and ton/fed.) of the
three wheat varieties in 2011/2012, 2012/2013 3/2014 seasons.

character Grain yield

season 2011/2012(pot exp. glplant) (pot exp. g/plant) 2013/2014(field exp. ton/fed)
Vo e kg | k2 | k3 | k4 | Mean k3 | ki |Mean| ki | k2 | k3 | k4 |Mean

Sakha-93 7.39 | 9.33 1 10.03|10.20| 9.24 . 10.25]1 919 | 2.03 | 2.23 | 233 | 241 | 2.25

Masr-1 798 | 9.81 |1 10.36 | 10.71| 9.72 | 7.65 | 9.49 10.61] 9.49 | 210 | 2.40 | 243 | 254 | 2.37

Banisweif-6 6.75 | 761 | 863 | 8.79 | 794 [ 612 | 7 816 | 8.41 | 759 | 1.70 | 1.87 | 2.07 | 219 | 1.96

Mean 7.37 | 892 [ 967 | 990 | 897 | 7.06 | 8 942 | 9.76 | 8.76 | 1.94 | 217 | 2.28 | 2.38 | 219

LSDat 5 %

Varieties (V) 0.23 0.22 0.10

k.fertilizer(k) 0.27 0.26 0.07

Vi K 0.46 NS NS

character Straw yield

season 2011/2012(pot exp. g/plant) 2012/2013(pot exp o 2013/2014(field exp.ton/fed)
‘.a_lfi'é;i‘;;l‘:-f?."_‘:.l’_‘_lf?_e__ k1 k2 k3 k4 | Mean| ki1 k2 k3 k1 k2 k3 k4 | Mean

Sakha-93 14.92 | 16.02 | 16.51 | 16.59 | 16.01 | 14.99 | 15.99 | 16.57 | 16.63 | 16.05 | 3.82 | 4.02 | 412 | 414 | 4.02

Masr-1 14.48 | 15.93 | 16.72 | 16.86 | 16.00 | 14.46 | 15.88 | 16.50 | 16.79 15.91 || 3.91 | 3.95 | 4.02 | 411 | 4.00

Banisweif-6 13.52 | 14.00 | 14.21 | 14.28 | 14.00 | 12.88 | 13.90 | 14.02 | 1414 [13.73 || 3.32 | 3.48 | 3.64 | 3.72 | 3.54

Mean 14.31 1 15.32 [ 15.81 | 15.91 | 15.34 14.11\15.26\15.70|15.85 15.23 | 3.68 | 3.82 | 3.93 | 399 | 3.85

LSD at 5 %

Varieties (V) 0.39 0.37 0.16

k.fertilizer(K) 0.46 0.44 0.12

VK NS NS NS

K fertilizer package. k1=control k0 k2=potassiumag bactria
k3=banana ash kd=potassiumag bactriatbanana ash
95
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Table (7) Effect of some potassium fertilizer packages on biological yield (g/plant and ton/fed.) and harvest
index of the three wheat varieties in 2011/2012, 2012/2013 and 2013/2014 seasons.

character Biological yield
| season 2011/2012(pot exp. g/plant) 2012/2013(pot exp. g/plant) 2013/2014(field exp.ton/fed)
e |k k2 | k3 | k4 |[Mean| ki1 k2 | k3 | k4 |Mean| ki k2 | k3 | k4 |Mean
Sakha-93 [22.31]25.35|26.54 | 26.79|25.25|22.39 | 25.22 | 26.47 | 26.88 | 25.24 | 5.85 | 6.25 | 6.44 | 6.55 | 6.27
Masr-1 22.47 | 25.74 | 27.08 | 27.57 [ 25.71 [ 22.11 | 25.37 | 26.71 | 27.40 | 2540 | 6.01 | 6.20 | 6.45 | 6.65 | 6.33
Banisweif-6 |20.27 | 21.61 | 22.84 | 23.07 | 21.95| 19.00 | 21.57 | 22.18 | 22.55|21.32| 5.02 | 5.35 | 5.71 | 592 | 5.50
Mean 21.68 | 24.23|25.49|25.81 | 24.30 [ 21.17 | 24.05 | 25.12 | 25.61 | 23.99| 5.62 | 593 | 6.20 | 6.37 | 6.03
LSD at 5 %
Varieties (V) 0.63 0.59 0.26
k.fertilizer(K) 0.72 0.68 0.18
Vi K NS NS NS
character Harvest index
___season 2011/2012(pot exp.) 2012/2013(pot exp.) 2013/2014(field exp.)
\,;;;muzapgffge kK1 | k2 | k3 | k4 |[Mean| k1 | k2 | k3 | k4 Mean| ki | k2 | k3 | k4 |Mean
Sakha-93 33.11|36.81 | 37.78 | 38.08 | 36.45 | 33.05| 36.59 | 37.39 | 38.14 | 36.29 | 34.71 | 35.74 | 36.12 | 36.83 | 35.85
Masr-1 35.53 38.12 | 38.2 5[37.69 | 34.60 | 37.41|38.23 | 38.72 | 37.24 | 34.90 | 38.71 | 37.69 | 38.22 | 37.38
Banisweif-6 | 33.29 | 35.22 38 36.10 | 32.20 | 35.56 | 36.80 | 37.29 | 35.46 | 33.82 | 34.95 | 36.23 | 37.11 | 35.53
Mean 33.98)36.72 99.38.30| 36.74 | 33.28 | 36.52 37.47 38.05 | 36.33 | 34.48 | 36.46 | 36.68 | 37.39 [ 36.25
LSD at5 %
Varieties (V) 0.95 0.94 0.91
k.fertilizer(K) 1.10 1.08 1.03
Vx K NS NS NS
K fertilizer package. k1=col kO k2=potassiumag bactria
k3=bana h kd=potassiumag bactria+banana ash
are the result of the accompanying physiological
aberrations within the plant system, i.e. potassium is
l. DISCUSSION

The third So-called major element required for plan
growth is potassium. It is absorbed as the potassium ig
and is found in soils in varying amounts, but the fract
the total potassium in the exchangeable or plant availalg
form is usually small.

Fertilizer potassium is added to soils in the form of
mineral as potassium chloride KCL and potassium sulphate
(K2 So4) and so on in the recent years many investigations
tend to use K organic and bio fertilizer i.e. banana ach and

o)

responsible for the activation of

Pyritic kinas in some plants [18], Photosynthesis is
decreased with insufficient potassium, whereas at the same
time respiration may be increased. This seriously reduces
the supply of carbohydrates and consequently plant
rowth.

e role of K in maintaining adequate water relations
plants is an important one. Maintenance of plant turgor
is essential to the proper functioning of photosynthetic and

. metal processes, some of investigators suggested that
potassiumag. in m deficient plants non protein nitrogen

It is interesting to note that, potassium is a mobile acym in the leaves, whereas other studies have
element, which is translocated to the younger, meristematic shoV#that frggamino acids accumulate in the leaves of K-
tissues if a shortage occurs. This element plays an deficieng 2g9s and that in extremely and deficient
important role and contributes in such physiological plants t ation of these free acids decreases with
function, i.e. carbohydrate metabolism (formation and an increase# the concentration of amides.

breakdown as well as translocation of starch), nitrogen
metabolism and synthesis of proteins, control and
regulation of activities of various essential mineral
elements, neutralization of physiologically important
organic acids, activation of various enzymes, promotion of
meristematic tissue growth and adjustment of stomatal
movement and water relations.

On the other hand, potassium shortage is
frequently accompanied by a weakening of the straw of
grain crops, which results in lodging of small grains. The
over-all effects of K deficiency on plant growth and quality

With regard to the factors affecting potassium
equilibria in soils, certain factors are known to influence
the conversion of soil and added potassium to less available
forms some of these are: type of colloid, temperature,
wetting and drying and soil ph.

Concerning type of colloid, it was concluded that
organic matter (humus or composed) although possessed
of a great capacity to certain K+ and other Cations in the
exchangeable form, has no capacity whatever for the
fixation of this element.
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The equilibria will shift in the direction of the
unavailable forms of potassium especially in clay soil.
Large addition of fertilizer potassium over periods will
result in less fixation of subsequent applications and an
increase in the content of exchangeable potassium [1], and
[2], With respect to the effect of soil temperature, many of
investigations confirmed that an increase in temperature
resulted in an increase in the level of exchange enable
potassium. Respecting to, wetting and drying, when field-
moist soils are dried, there is usually an increase for K that
can be extracted from these soil; this is particularly true
when the levels of soil potassium are medium to low. On
the other hand, the effect of pH on the fixation and release
of soil potassium has been a controversial subject among
soil scientists for many years.

They demonstrated that, the greater the degree of
calcium saturation, the greater the abagiption by clay of K
from the soil solution [3], Relyiggf bove mentioned
observations and discussions, ¥t waSlemglstrated that the
application of potassium bio fertil@cT#Ch as potassium

age and banana ash as organic so increased soil
temperature as a result of the potafsiu action that
helps in dissolving soil dry matter afgar$ing factor,
this will be increased the uptake and exc alfte of K+
ion, also the relation between pH aRgl soil calcium
saturation that enhancing the uptake and exchange of
that element.

From the above mentioned reasons, the addition of K
in the form of bio fertilized to wheat grains incre
substantially plant height, No. of tillers/ plant, flag le
(cm2), No. of spikes / plant, No. of grains / spike,
grain weight (g) grain and straw vyield / plant and fe§.,
biological yield (g/plant and ton/fed.), harvest index and
grain protein content %, as comparing with untreated
plants (0.0 K bio fertilizer that awarded the lowest values
of these traits.

Eventually, most of the studied traits were not
affected significantly with (var. x K fertilizer), with the
exception of no. of spikes / plant (during 2012 / 2013
season) treating Bansweif-6 var. with potassiumag bacteria
+ banana ash (K4) produced the highest no. of spikes /
plant, whereas fertilizing Masr-1 var. with the same
treatment (K4) awarded the highest yield of grain. (2011 /
2012 season).

The superiority of that two studied varieties may be
ought to the genetically difference and carbon equivalent
between wheat varieties, as well as their variance due to
photosynthesis efficiency, uptake of more water and
minerals from soil, these expatiation was supported by
[16],

1. CONCLUSION

It could be concluded that bio fertilization approach and
using of natural mineral amendments like potassiumag, are

consider an effective strategy for saving chemical fertilizer
use and diminishing the risks of environmental pollution
particularly with implying wheat production as an
important cereal crops sustainable agriculture system.

ACKNOWLEDGMENT

I strongly owe my thanks to my merciful GOD who
provides me all I have. My deep thanks are due to all people
who taught and directed me throughout my study and my
life.

REFERENCES

[1] S.A. Barber, (1959). Relation of fertilizer placement
to nutrient uptake and crop yield: 1. Effects of row
potassium, potassium soil level, and precipitation
Agron. J., 51:97.

[2] T.E. Barber, and Matthews B.C. (1962). Release of
non-exchangeable soil potassium by resin-
equilibration and its significance for crop growth.
Can. J. Soil Sci., 42:266.

[3] |I. Barshad, (1954). Cation exchange in micaceous
minerals: 1. Replacement of interlayer cations of
vermiculite with ammonium and potassium ions.
Soil. Sci., 77:463.

[4] H. Beringer, (1978). Functions of potassium in plant
metabolism with particular reference to yield. In
Potassium in Soils and Crops. Ed. G Ssekhon pp 185-
202. Potash Res. Inst. India, New Delhi.

[5] M. Bouacha et al. (2014). Effects of N and K
ertilizers on durum wheat quality in different
environments. J. Cereal Sci.; 59(1):9-14

Egyptian Min. Agric. Statistic year Book 2, 2005

bas et al. (2013). Profit maximizing level of
g5ium fertilizer in wheat production under arid
t. Pakistan. J. Botany, 2013. 45(3):961-

[8] .grssanein and A.M Gomaa (2001). Productive
efficiency of certain wheat cultivars bio fertilized
with phosphate solubilizing bacillus, Azotobacter and
yeast under varying levels of phosphorus. Annals of

Agric. Sci., Moshtohor 39 (4): 1907- 1922

[9] Kaushik, (2013). Potassium fertilization in rice wheat
system across northern India. Crop performance and
Soil nutrients. Agron. J., 105(2):471-481.

[10] S. Komal; and S.K. Bansal (2013). Long-term
potassium contribution of potassium forms of udic
haplustept and sustainability of growing crops.

97

This paper is retracted due to authorship confliction according to the corresponding author request



Abo-Remaila, et al., J. Bas. & Environ. Sci., 3 (2016) 98 — 106

Communications in Soil Sci. and Plant Analysis,
44(8):1282-1292.

[11] V. Mollasadeghi and R. Shahryari (2011). Grouping
bread wheat genotypes under terminal drought in the
presence of humic fertilizer by use of multivariate
statistical analysis. Advances in Environmental
Biology, 5 (3): 510-515.

[12] S.R.A. Nagwa; G.A. El Shaarawy and H.H. Abd EIl
Masood, (2005). Performance of two bread wheat
cultivars under different irrigation regimes. Egypt. J.
Appl Sci. 21(12): 60-82.

[13] F.Niu Jun; Z.WeiFeng; R.ShuHua; C.XinPing; X
Kai.; Z.XiYing; M Assaraf.; Imas H.; Magen H. and
Z. FuSuo (2013). Effects of potassium fertilization on
winter wheat under different production practices in
the North China Plain. Field Res., 140:69-76.
44

[14] R.B Patil,; S.B Chaven.; A.D. nd J.B. Shinde,
(2013). Effect of potassium
aspects of wheat. Indian J

biochemical
. @f mental and
Applied life sciences, 3 (1): 89
[15] R. Shahryari, and V. Mollw (2011).
Increasing of wheat grain yield by®use of a humic

fertilizer. Advances in Environmental Biolo 3):
516-518.

[16] A.N.Sharaan,; F.S. Abd EI-Samie and I.A. Abd EI-

Gawad (2000). Response of wheat varieties (Tritk
aestivum L.) to some environmental influen
Effect of planting data and drought at different p

stages on yield and its components Porc. Of the Ni
Conf. of Argon. Minufia Univ., 1-15.

[17] G.W.Sneadecor, and W.G. Cochran (1982).
Statistical Methods. The lowa Stat. Univ. Press,
Ames, lowa, U.S.A.

[18] S.L. Tisdale, and W.L Nelson (1966). Soil Fertility
and Fertilizers, "Second edition Book™.

[19] M.Turan,; M.Gulluce and F.Sahn (2012). Effect of
plant growth promoting Rlizobacteria on yield,
growth and some physiological characteristics of
wheat and barley plants. Communications in Soil Sci.
and Plant Analysis 43(12): 1658-1673.

98

This paper is retracted due to authorship confliction according to the corresponding author request



