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ABSTRACT: The present work was conducted to achieve the following aims: Evaluate
the effect of both individual and combined applications of either of molasses or
concentrated vinasse with mineral fertilizers i.e. phosphoric acid and mixture of
micronutrients (Fe-Zn-Mn-Cu-B-Mo), which added in equal five dosses at different growth
times to two cultivars of common bean plants (Phaseolus vulgaris L.) i.e, Karnak and
Nebraska grown in sandy soil under drip irrigation systems on: nodulations efficiency,
dehydrogenase activities at growth period of 45 days. As well as the dry matter yield of
common bean plants and was determined, at growth periods of 45 and 70 days.

The obtained data of this study show that, the two local cultivars of common bean plants
(Karnak and Nebraska) appeared a wide variations to the studied treatments. The
fertilization treatments under study resulted in a significant increase of nodules number
formed on the roots, dehydrogenase activity and dry matter yields, where the highest
values were found with Nebraska cultivar compared with those of Karnak cultivar.

Key wards: Common beans cultivars, Sandy soil Vinaasse, Molasses, Nodulation,
Phosphorus and Micronutrients

INTRODUCTION

Legume crops are not only used as
human diet but also for improving soil
fertility through its effective role in
biological nitrogen fixation. Among to the
grain legumes, common bean (Phaseolus
vulgaris L.) is the most important pulse

benefit bean vyields, particularly in
developing countries, help to feed the
hungry and give hope for the future
(FAO, 2016).

Cultivation of leguminous crops can
be an alternative source of nutrients as it
is a renewable and eco-friendly source of

crop in the world. It is an important
source of calories, proteins, dietary
fibers, minerals and vitamins for millions
of people in both developing and
developed countries (Elkhatib, Y:+9).
Egypt is the main exporter of dry and
green beans. Therefore the expansion in
dry and green bean cultivation has
exhibited impressive growth during the
past several years with a cultivated area
in 2016 of 105377 ha with a production of
287575 tons and 33135 ha with a
production of 112925 tons of green and
dry beans, respectively (FAO, 2013). Any
advances in scientific research that

N (Oldroyd and Dixon, 2014). Among the
nutrients, deficiency of phosphorus (P) in
soil has an adverse impact on legume
production as it is required for energy
transformation in nodules and enhanced
N-fixation (Rotaru and Sinclair, 2009;
Udvardi and Poole, 2013 and Yadav et al.,
2017).

The legume crops have more demand
for P for optimal N-fixation compared to
non-modulating plants like cereals
because of P having a crucial role in
nodule energetic transformations (Rotaru
and Sinclair, 2009). Therefore, P-deficient
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soil and low availability impose major
restrictions on the vegetative and
reproductive growth development of crop
(Vance et al., 2003 and Zhang et al.,
2014). Thus, application of an optimum
dose of P fertilizer has a significant
influence on improving growth and
productivity of legume crops.
Micronutrient deficiency in soil is a
global phenomenon, although to varying
extents for the different micronutrients
(Voortman and Bindraban, 2015).

There is no doubt that without
micronutrients, many of the processes
that drive plant metabolism of N, P, K,
Mg, Ca, and S, as well as crop responses
to ecological perturbations, would not be
optimally functional. Iron, Cu, and Mn are
involved in different aspects of plant
photosynthesis, as cofactors for different
metabolic processes. Dependent on the
enzyme, Fe, Mn, Zn, Cu, Ni, Mo, and ClI all
participate in the functioning of different

enzymes, including DNA/RNA
polymerases, N-metabolizing enzymes,
superoxide dismutases, catalases,

dehydrogenases, oxidases, ATPases,
and numerous other enzymes involved in
redox processes (Broadley et al. 2012).
This cofactor role of micronutrients is
crucial for enzyme and nonenzyme
activities in plant metabolism under
different environmental conditions. For
instance, Zn specifically plays a role in
the enzymatic processes involved in the
biosynthesis of the plant growth
regulator, auxin (Fageria, 2002).

The use of molasses and vinasse in
fertigation are increasing in several
agricultural areas, substituting for
potassium mineral  fertilizers and
furnishing water, organic matter, and
other mineral nutrients in smaller
quantities. The use of both molasses and
vinasse should be optimized for each
agricultural system and follow
recommendations of responsible
organisations to prevent environmental

damage. The use of vinasse in fertigation
systems has advantages because it can
contribute substantial amounts of water
and mineral nutrients, support soil
guality and crop productivity, and finally,
but no less importantly, can solve the
environmental problem of the disposal of
this agro-industrial residue (Prado et al.,
2013).

In Egypt, the sugar and integrated
industries company (Hawamdyia)
produce more than 2,000 M® d* of
vinasse. It represents residues from
molasses fermentation processes. The
large amount of vinasse can harm the
environment, causing salinization and
river Nile pollution. Therefore, it was
though useful to try overcoming the
created problem using it in agriculture
land. It is largely composed of water,
organic matter, and mineral elements.
Results from such studies indicate that,
properly used, vinasse contributes to
improvements in  soil quality and
agricultural productivity (Jiang et al.,,
2012).

The objective of this study is to
evaluate the effect of nutritional value of
both molasses and concentrated vinasse
(Egyptian Sugar and Integrated
Industries Company SAE) as organic
fertilizers and mineral fertilizers i.e.
phosphorus with some microelements
(Fe-Zn-Mn-Cu-B-Mo), which added at
several growth times individually and in
together on the nodulation,
dehydrogenase activities in the
rhizospheric soil and dry matter yields of
two local common bean cultivars
(Karnake and Nebraska) cultivated in
sandy soil of Egypt.

MATERIALS AND METHODS
Before planting, surface soil samples
(0-20 cm) were taken from the
experimental soil of Elmarraka Village,
Tahrire regions (Latitude 30°.42°N-
Longitude 30°.31°E) - Beheira
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Governorate, Egypt. These soil samples
air-dried, ground, well mixed and sieved
through a 2 mm sieve. The fine and
sieved (>2 mm) soil was analyzed for
some physical and chemical physical
properties and its content of total and
available macro-and micronutrients as
described by Cottenie et al. (1982), Klute
(1986) and Page et al. (1982). The
obtained data are recorded in Table (1).

Organic fertilizers

In this study two organic fertilizers
were used molasses (Mol) and
concentrated vinasse (Vin) which taken
from Egyptian Sugar and Integrated
Industries Company SAE, Egypt. The
used (Mol) and (Vin) were analyzed for
some physical and chemical characters
as well as their content of essential of
plant nutrients according to the methods
described by Klute (1986) and Page et al.

(1982) and the obtained data are recorded
in Tables (2 and 3), respectively.

Mineral fertilizers

The used mineral fertilizers in this
study were:

a- Phosphoric acid (HsPO,), which
characterized by: specific density of
1.54 gm cm?, purity percent of 85%,
and 41.4 % P (95.22 %P,0s).

b- One Kg fed®  of micronutrients
mixtures contain: 12% Fe, 12% Mn,
13% Zn, and 13% Cu were used in the
form of EDTA (ethylenediamin tetra
acetic Acid), 100g fed® of
molybdinum (Mo) was used as
ammonium molybidate form (Mo,
50%), and 0.5 Kg fed™ of boron (B)
was used as boric acid form (B, 'V
%).

Table (1): Physical and chemical properties and nutrient contents of the field
experimental soil at EImarraka, Tahrire regions, Beheira Governorate, Egypt.

Properties and unit

Particle fraction:

Textural grade

Organic matter

pH (1:2.5 soil/ water suspension)

E.C (1:5 soil:water extract "TSS")

Total CaCOs

Total N

Total P

Total K

Available N

Available P

Available K
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Table 2: Physical and chemical characterization of molasses (Mols).

Properties and units

pH

Specific weight gm I

Total C %
OM %

Total N %
CIN ratio
Sugars (%)
Protein (%)
Solids (%)
Ash (%)
Total Ca (%)
Total Mg (%)
Total Na (%)
Total K (%)
Total P (%)

Table (3): Physical and chemical characterization of concentrated vinasse (Vins).

Properties Units Values

pH 4.00
Specific weight gm It 1.10
Total dissolved solids (TDS) (mg/L) 20146
Dry matter 25.32
Total OC % 30.9
C:N Ratio 1:13
OM % 53.15
Ash 24.32
Reducing sugars % 4.22
Total N 2.37
Total Ca 3.14
Total Mg 1.21
Total P 0.36
Total K 6.78
Total Mn 4.9

Total Fe ppm 44.9
Total Zn 1.2
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Total Cu I 5.80

Field experiment

This study was conducted as a field experiment at EImarraka village -Tahrire regions,
Beheira Governorate, Egypt, during growing summer season of 2016. The studied
treatments were arranged within the experimental units in a split randomized block
design, with three replicates. The area of each experimental units was 6 m? (3X2 m) as
shown in Fig (1). Two common beans (Phaseolus vulgaris L) cultivars, i.e. karnack and
nebraska commonly cultivated in Egypt were used in this study. Before planting, the
seeds of common bean plants were surface-sterilized in 10% NaOCI for 10 min, rinsed in
distilled water. Then, bean seeds were inoculated with the symbiotic N-fixing bacteria of
Rhizobium phaseoli by coating the seeds at a rate of 800 gm of Ogadin /fed., therefore,
inoculum level was approximately v+ CFU (which was confirmed by colony counts on
Yeast Mannitol Agar media (YMA), using staking substance (Arabic gum 5%) just before
sowing, which carried out at distance of 25 cm between each two hills with row spacing
of 60 cm. The seeds were sown under drip irrigation system, where irrigation was then
carried out at needed. The sowing date was 14" March 2016. Also before sowing the first
applications of molasses or concentrated vinasse, were carried out at a rate of 250
kg/fed.. Phosphoric acid (at a rat: 5 liter fed™ as commercial phosphoric acid (85%). At
the same time, micronutrients (Fe-Zn-Mn-Cu-B-Mo) were added as abovementioned. All
treatments were added under drip irrigation system (Fertigation).

During the growing period: the second addition of molasses, concentrated vinasse,
phosphoric acid and micronutrients (Fe-Zn-Mn-Cu-B-Mo) was carried out at pre
mentioned application rates of the first one at 15 day after sowing. The third, fourth and
fifth additions were added at 25, 35 and 50 days after sowing, respectively. The timing of
these five additions was in similar with the two common bean cultivars, (Karnack and
Nebraska).

The normal cultural practices, i.e. irrigation, fertilization and pest control were
followed according to recommendation of Egyptian Ministry of Agriculture. The common
fertilizer applications were used as following: 10 m? fed™ of farmyard manure were added
before planting, mineral N was added at a rates of 60 Kg N fed™ as ammonium nitrate
(833.5% N) and 48 kg K,O fed™ were added as potassium sulfate (48%-50% K,0O). Added N
and K fertilizers were carried out in three equal doses after 15, 35, and 50 days of
planting.

After 45 and 70 days of planting, three plants were taken randomly from each
replicates representing the first and second sample, respectively to assess dry natter
yield (g plant'l) for the two samples. The nodules number formed on the roots were
recorded for each plants harvested at 45 days. Also, at 45 days, soil samples were taken
from root zone of each replicates to determine dehydrogenase activity "DHA" u formazan
g™ hour™, according to Page et al. (1982).

Analysis of variance (ANOVA) and L.S.D test were applied to analyze the obtained
results statistically, according to Steel and Torrie (1980).

RESULTS AND DISCUSSION
Effect of The Studied Treatments on Nodules Number
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Fig (1): The expenmental design (for one replicate)

Molasses
Maolasses 0 Molasses | Molasses 1 Molasses 3 Malasses 4
Karnake (Cultivar 1)
MD (M| M2 [ N3 | MG (MO MTJ A | M| MG | MO | MDJME | MM M0 MI M2 | MM |MD MDA M| MM
Nebraska (Cultivar 2)
MD (M| M2 [ N3 | MG (MO MTJ A | M| MG | MO | MDJME | MM M0 MI M2 | MM |MD MDA M| MM
Concentrated Vinasse
Vinasse 0 Vinasse | Vinasse 2 Vinasse 3 Vinasse 4
Karnake (Culfivar 1)
MD (M| M2 [ M3 | M (MO MTJ A | M| MG | MO | MD|ME | NS M | M0 MI M2 | MR N4 |MD MDA M| MM
Nebraska (Cultivar ]
MD [ M| M2 [ M3 | M (MO MT| A2 | M| MG | MO | MD|ME | NI | M4 MO0 MI M2 | M| N4 |MD MDA M| MM

where:

Molassas 0 ot Yinassa 0: Control without molassas of concanirated Yinases additions, over a parind of srowth saasen of the two commen
bam cultivas fe Kamark & Nabraska plants,

Moleszs 1, 2 3amd 4 or Ninggsa ], 1, 3, and 4 tho afition times of molasses or concentrted Vinasss (2 a vt 290 ke ™ additon) over
a patiod of erowth szason of the two commen b cultivan,

M0: Control without phosphoric &id, without miconutrients (Fe-Zn-bn-Cu-B-Ma)

ML, 1 3 md 4 phosphoric &id + micronutrients (Fa-Zn-ip-Cu-B-Mo) addition timas, (3t rat: ¥ litar commencial phosphoric acid B3% fad

The obtained data of nodules number formed on the roots of two cultivars i.e.
Karnack and Nebraska of common bean plants grown on sandy soil under drip irrigation
system in relation with the studied organic and mineral fertilizers applications at 45 days
after planting were listed in Table (4). These data reveal at 45
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Table (4): Effect of addition times of molasses or vinasses and mineral fertilizers of P +
micronutrients on nodule number on the roots of common bean cultivars
(Karnack and Nebraska) and its relative change (RC, %), at 45 day after
planting.

Molasses Vinasses

—
3
®
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3
©
>
=4
n

Karnack Nebraska Karnack Nebraska

micronutrients

Mols or Vins
addition times
addition times

<
o

<
=

o
%
E
>
S
o
0
o
=

Mols or Vins 1

ﬁ MO 68 13 75 14 75 25 76 15
%E M1 79 32 92 39 84 40 90 36
8 M2 82 37 93 41 86 43 94 42
g M3 88 47 96 14 88 47 99 50
Mean 76 76 74
‘;’J MO 68 13 75 14 75 25 76 15
'; M1 79 32 92 39 84 40 90 36
E M2 82 37 93 41 86 43 94 42
g M3 88 47 96 45 88 47 99 50
Mean 79 91 84 89
L.S.D. at 0.05 for treatments of:
Mols or Vins addition times 0.589 0.611
P+ Micronutrients 0.589 0.611
Cultivars 0.416 0.432
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P+ Microelements: P: Phosphoric acid+ Microelements (Fe-Zn-Mn-Cu -B-Mo). (RC, %): the difference
between the value of a particular treatment and control, calculated as percent of that control.

days that, nodules number was increased
significantly as a result of organic and
mineral fertilizers applications. The rate
of these increases, as shown from the
relative changes "RC" values (%) of
nodules number affected by the studied
treatments were positive and varied
widely from treatment to another as well
as from cultivar to another. At the same
treatment of individual and combined
applications of added organic fertilizers
(Molasses or concentrated Vinassese)
and mineral fertilizers P +
micronutrients), nodules number formed
on the roots of Nebraska cultivar was
higher than that formed on the roots of
Karnack cultivar. These findings refer to,
Nebraska cultivar have a high response
to added fertilizers compared to Karnack
cultivars. Also, these findings show the
importance of both organic and mineral
fertilization in enhancing nodulation on
the roots of common bean grown on
sandy soil conditions Regarding to the
effect of molasseses and vinasses on the
nodules number formed on the roots of
Karnack and Nebraska -cultivars of
common bean plants as listed in Table (4)
noted that, there are a significant
increases in the number of nodules as a
result of organic fertilizers applications
compared to the control as well as the
plants received mineral fertilization
alone. These increases resulted from
improving the effect of added organic
fertilizers on soil properties in wherever it
decrease soil pH and increase nutrients
availability as pointed by Abou Hessien
et al. (2017). Abd El-Aal (2018) who found
a decrease in soil pH and increase in the
soil content of available essential plant
nutrients in the desert soil of Egypt
manured by filter cake and other
products of sugar cane industries.

Also, molasses and vinasses
considered a rich energy source for soil

microorganisms resulted from their
content of sugars. At the same
application time of both molasseses and
vinasses with mineral fertilizers, nodules
number on the roots of common bean
plants fertilized by vinasses was higher
than that molasseses application with
Karnack and Nebraska cultivars. This
effect related with chemical composition
of both molasses and vinasses. Based on
the mean nodules number for the three
applications of vinasses and molasses, it
could be noted that, the highest number
was found with the applications at 25
days (Mols 3 or Vins 3) followed by those
recorded with application at 35 days
(Mols 2 or Vins 2) with the two cultivars
of common been plants (Karnack and
Nebraska). Where these means were 79
and 84 for Karnack cultivars and were 91
and 89 for Nebraska -cultivars at
applications of 35 days, respectively.
These findings to ascribed to that
organic fertilizers showed more
efficiency on nodulation at growth period
of 35 days than the other growth periods
with the two cultivars grown on sandy
soil conditions. Otieno et al. (2009)
pointed out a similar enhancing effect of
organic fertilizers on nodulation on the
leguminous plants roots.

In addition, mineral fertilization as P
and micronutrients resulted in a
significant by promote the nodules
numbers formed on the roots of Karnack
and Nebraska cultivars compared to the
control treatment (without organic and
mineral fertilization). At the same
application of organic fertilizers, the
highest number of nodules was found
with the plants received M2 of mineral
fertilizers with Karnack cultivars and with
M3 of mineral fertilizers for Nebraska
cultivars. These findings appears a wide
variation in the two cultivars response to
application times of mineral fertilization.
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Nodule number, weight and volume also
increased with the addition of P,
indicating to its beneficial on N2-fixation
(Singh et al., 2008). Nitrogen fixation in
common bean has also been established
to be more affected by P deficiency than
in other legume crops such as soybean
(Fageria and Baligar, 2016), while Gidago
et al. (2011) reporting adequate P rates
for maximum yield and yield attributes as
high as 40 kg ha™.

El-Shinnawi et al. (201¢) pointed out
that, under sandy and calcareous soils
condition nodules number on the roots of
faba bean plants increased significantly
as aresult of micronutrients applications.
The legume crops have more demand for
P for optimal N-fixation compared to non-
modulating plants like cereals because of
P having a crucial role in nodule
energetic transformations (Rotaru, 2009).
Phosphorus supplement in legumes has
great potential for promoting growth and
higher yield, increases nodule number,
as well as enhances symbiotic
establishment for increased N-fixation
(Ndakidemi et al., 2011). According to
Hamer et al. (2009), soil microorganisms
may be activated by the supplied easily
available organic substrates (vinasses
and molasses), thereby, enhancing the
mineralization of native soil OM (priming
effect), especially in combination with N
fertilization.

Effect of The Studied Treatments
on Dehydrogenase Activity

The presented data in Table (5)
manifested the dehydrogenase activity
(ug formazan g™ soil hour) in the root
zone of common bean plants grown in
sandy soil after 45 days of planting in
relation with application time of organic
(molase and vinase) and mineral
fertilizers (P+ micronutrients). These data
reveals that there a wide range of DHA in
the root zone of common bean plants
depending on the cultivated cultivare and

both source and application time of both
organic and mineral fertilizers. All
treatments of fertilization significantly
stimulated DHI compared to the control
treatment. Combined applications of
organic and mineral fertilizer were
associated by more increase of DHA
compared to those resulted from their
individual applications. These results
may be cleared from the calculated
values of RC (%) which were positive
with all fertilization treatments under
study. These findings means that, the
added fertilizers have on enhanced effect
on the activity of soil microorganisms
and improved soil biochemistry, where
these fertilizers considered as an
important source of energy and essential
nutrients.

With the same fertilization treatment,
DHA in the root zone of Nebraska
cultivars plants was higher than that one
of Karnak cultivar. For example with the
combined treatment of Mols 3 and M3,
DHA in the root zone of Karnack and
Nebraska cultivars were 128.10 and
134.00 ug formazan g™ soil hour™,
respectively (Table 5).

Also, data in Table (5) postulate that,
at the same application time of both
organic and mineral fertilizers, DHA in
the root zone of common been plants
(Karnack and Nebraska) fertilized by
vinase was higher than that found with
the plants fertilized by molase. For
example, DHA in the root zone of
Karnack cultivare plants were 128.10 and
134.00 pg formazan g™ soil hour™, with
the treatments of Mols 3 combined with
M3 and Vins 3 combined with M3 were
143.00 and 154.40 pg formazan g'l soil
hour™, respectively. This trend is in
harmony with the chemical composition
of added organic fertilizer and its
suitability for decomposition and also to
the effect of decomposition products on
soil properties and biochemistry.
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In addition application time of both
organic and mineral fertilizers have a
important role on DHA in the root zone of
common bean plants, where the highest
values of DHA was found in the root zone
of the plants received the added
fertilizers at 35 days of planting (latter
additions) compared with the earlier
applications (at 0, 15 and 25 days of

planting). This trend was found in the
root zone of both Karnack and Nebraska
cultivares. For example, DHA in the root
zone of Karnack cultivar fertilized only by
mineral fertilizer increased from 86.6 ug
formazan g'l soil hour™ with the
treatment of MO to 99.20 pg formazan g'l
soil hour™ with the treatment of M3 with
RC value of 23%.

Table (5): Effect of addition times of molasses or vinasses and mineral fertilizers of P +
some Microelements on dehydrogenase activity and its relative changes (RC,
%), in the rhizosphere soil of bean plants at 45 days after sowing.

Molasses Vinasse
Treatments
Common bean cultivars

_E g " Karnack Nebraska Karnack Nebraska
5 % g g — — I —
639l 32| 8%
SanEl oo c © X @ O S c 9 X c 9 X
=8=lss| E=| 5 | ES| &5 | ES| & | E= | b
=g |E3] 2 i 83 2 83 2 83 T

E + © O O O O

> o :.'U) :.'c) :.'U) :.IU)

o MO 80.60 - 81.90 - 80.60 - 80.70 -

(72}

.’>E M, 89.50 11 91.30 11 89.50 11 89.90 11

o M, | 94.30 17 | 9710 | 19 | 9430 | 17 | 9560 19

@]

= Ms 99.20 23 101.20 24 99.20 23 99.80 24

Means 92.82

Mo 86.00 7 87.30 7 96.00 19 99.40 21

—

(72}

.’>£ M, 103.90 29 93.70 14 102.40 27 106.00 29

8 M, 103.90 29 108.30 32 114.90 43 119.00 45

©

= Ms 118.80 47 124.60 52 120.30 49 129.20 58

Means 106.84

ﬁ Mo 86.00 7 88.00 7 102.70 27 106.40 30

c

S

5 M, 95.30 18 96.30 18 111.00 38 118.70 45

[2)

% M, 113.20 40 113.70 39 129.00 60 134.40 64

10
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Mg 122.30 52 130.00 59 140.00 74 150.20 83
Means 109.16 113.72 127.74 133.66
Table (5). Cont.
Molasses Vinasse
Treatments
Common bean cultivars
9 Karnack Nebraska Karnack Nebraska
(79} 7]
w +—
<3| &3
sc|osc]| 82 S 3 S 3 S 3
< X © N © N [ X
oz | 52| ES | ES | 5 ES | ES | 5
a3 |23 &3 x 29 X o9 X 232 %
c © + © O [o) ™ ()] O
I o =) =) =) 'y
=
- MO 90.00 12 103.80 27 100.60 25 111.30 36
_é M1 96.20 19 114.00 39 117.00 45 125.00 53
8 M2 128.00 59 128.70 57 132.00 64 144.90 77
°
= M3 128.10 59 134.00 64 143.00 77 154.40 89
Means 115.72 124.22 134.12 140.66
L.S.D. 4 oosfor treatments of:
Mols or Vins addition times 1.100 0.530
P+ Micronutrients 1.205 0.530
Cultivars 0.696 0.335

P+ Microelements:

P: Phosphoric acid+ Microelements (Fe-Zn-Mn-Cu -B-Mo). (RC, %): the

difference between the value of a particular treatment and control, calculated as percent of that

control.

Effect of The Studied Treatments
on Dry Matter Yields (DMY) of
Common Bean Plant.

Dry matter yield's "DMY" as g plant"l

of common bean plants cultivars i.e
Karnack and Nebraska grown on sandy
soil under drip irrigation system in
relation with both fertilizers type i.e.

R

organic (molasses and vinasses) and
mineral (P+ micronutrients) and its
application time (0, 15, 25, 35 and 50
days) of planting were determined at two
growth periods i.e 45 and 70 days of
planting. The obtained data are recorded
in Tables (6 and 7). These data may be
summarized as follows.



E. A. Abou-Husssien, et al.,

- At two growth periods as well as with
the same application of organic and
mineral fertilizers, the dry matter yields
of Nebraska cultivars were higher than
those found with Karnack cultivars.
These findings cleared high response
of Nebraska cultivars to the tested
treatments of fertilization compared to
that found with Karnack cultivars.

-Individual  applications of mineral
fertilizers (P+ micronutrients)
significantly increasd the DMY of

common been plants at two growth
periods, where the rate of these raised
(RC, %) varied widely from cultivars to
another as well as with application time.
For example, DMY of Karnack cultivars
were increased from 9.98 and 42.91 g
plant™ in the control treatment (Mo) to
12.97 and 46.44 g plant™ with mineral
fertilizers applied at 35 days of planting
and increased from 12.97 and 35.93 to
15.97 and 44.4 g plant™ with the same
treatments of mineral fertilizers at 45
and 70 day of planting. The enhanced
effect of P and micronutrients on plant
growth and its dry matter yields was
mentioned by Emam (2018) on barley
plants grown on sandy soil. Also, El-
Shinnawi et al. (2014) found a
significant increase in faba bean plants
dry matter yields grown on sandy and
calcareous soils.

-Individual applications of molasses and
vinasses significantly stimulated the
common bean plants cultivars dry
matter yields (g plant'l), where the
highest dry matter yields of the two
cultivars (Karnack and Nebraska) were
obtained at the application time of 35
and 50 days of growth periods at 45 and
70 days, respectively. Also, at the same
application time of organic fertilizers,
dry matter vyields of Nebraska and
Karnack cultivars fertilized by vinasses
were higher than those found of the

12

plants fertilized by Molasses at both 45
and 70 days of planting. This results are
obviously recorded from RC (%) of dry
matter yields of the two cultivars under
different application time of molasses
and vinasses, where the found RC (%)
values with the treatments of vinasses
were higher than those for the
application of molasses. In this respect,
the obtained results are in agreement
with those of Ati and Ali (2011). Also,
Ganie et al. (2014) reported that, the
application of boron led to an increase
in the concentration of N, P, K and B in
the seeds of common bean plants
(Phaseolus vulgaris L.). These findings
show the importance of organic
fertilizer source and its chemical
composition, which may be used as soil

amendment and fertilizer (Hessien,
2019). Fageria and Baligar (2016)
reported that, phosphorus is an

essential nutrient for various metabolic
processes such as photosynthesis,
respiration and signhal transduction,
among others. Phosphorus application
on common bean consistently showed a
positive response on yield, shoot dry
matter and number of pods of common
bean plants. This result was similar to
those of Turuko and Mohammed (2012),
who reported dry matter accumulation
increase with application of phosphorus
rates. Similarly, significant and linear
increase in total dry matter production
of common bean plant was observed
due to increased phosphorus (Veeresh,
2003).

Combined applications of both
organic (molasses and vinasses) and
mineral (P+ micronutrients) fertilizers
results in a high increase of common
bean plants cultivars (Karnack and
Nebraska) dry matter yields (g plant™)
and its relative change "RC" (%)
compared with their individual
applications especially at application
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time of 35 and 50 days of planting at findings are similar with those obtained
growth periods of 45 and 70 days. These by Emam (2018).

Table (6): Effect of addition times of molasses and mineral fertilization (P and
micronutrients) on shoots Dry matter weight "DMY" (g plant'l) and its relative
change (RC, %) at two growth periods of common bean plants cultivars
(Karnack and Nebraska)

Common bean cultivars
Karnack Nebraska

reatments

growth periods growth periods

P+ At 45 days At 70 days At 45 days At 70 days
micronutrients

addition times | g/plant| RC% |g/plant| RC% |g/plant| RC% |g/plant| RC%

Molasseses
addition

9.98 42.91 12.97 35.93

S M 11.80 43.91 13.97 36.93

= 12.64 44.91 15.97 41.92

= 14.97 46.91 19.96 45.91

46.91 48.90

12.35 45.11 15.72 41.92

12.81 44.61 16.78 43.17

14.57 47.01 16.97 43.69

17.47 48.02 20.96 54.80

18.96 51.85 24.95 61.61

59.74 65.06

15.95 50.24 19.91 53.67

13.97 45.56 17.96 44.90

17.96 47.63 19.96 45.44

17.96 52.20 24.95 56.99

18.96 55.05 26.95 64.09

52.24 67.66

17.22 50.53 22.46 55.82
Mo 14.97 | 50.00 | 49.92 | 16.33 | 17.96 | 38.50 | 48.90 | 36.10
- M; 16.97 | 70.00 | 53.46 | 24.58 | 23.95 | 84.67 | 52.89 | 47.21
% M2 18.96 90.00 | 53.83 25.44 26.95 | 107.76 | 64.87 | 80.55
= M3 18.96 90.00 | 55.98 30.45 25.95 | 100.06 | 68.86 | 91.66
M, 60.80 | 41.70 73.85 | 105.54

Mean 17.47 54.80 23.70 61.87
Mo 52.12 21.46 55.89 | 55.55
< M; 58.87 | 37.20 56.80 | 58.32
2 M, 62.73 | 46.20 67.86 | 88.88
= M3 65.63 52.95 73.85 | 105.54
My 69.42 61.79 80.84 | 124.99

\y
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Mean | | | 61.76 | | | | 67.07 |
L.S.D. at 0.05 for treatments of: At 40 days At 70 days
Mols addition times 0.139 0.427
P+ Micronutrients 0.139 0.468
Cultivars 0.099 0.270

P+ Microelements: P: Phosphoric acid+ Microelements (Fe-Zn-Mn-Cu -B-Mo). (RC, %): the
difference between the value of a particular treatment and control, calculated as percent of that
control.

Table (7): Effect of addition times of molasses or vinasses and mineral fertilization (P
and micronutrients) on shoots dry weight “DMY” (g plant™) and its relative
change (RC, %) at two growth periods of common bean plants cultivars
(Karnack and Nebraska).

Treatments Common bean cultivars
Karnack Nebraska
@ ‘2 @ growth periods growth periods
8 E o E At 45 days At 70 days At 45 days At 70 days
¢5 | 425
S § 5 § g/plant | RC% | g/plant | RC% | g/plant | RC% | g/plant | RC%
© E©
Mo 9.98 42.91 12.97 35.93
o M1 11.80 18.20 43.91 2.34 13.97 7.73 36.93 2.77
2 Ma 12.64 26.70 4491 4.66 15.97 23.11 41.92 16.66
> M3 14.97 50.00 46.91 9.31 19.96 53.89 45.91 27.77
My 46.91 9.31 48.90 36.10
Mean 12.35 45.11 15.72 41.92
Mo 12.97 30.00 46.91 9.31 16.97 30.81 4491 24.99
- M1 14.97 50.00 49.90 16.29 21.96 69.28 44.91 24.99
2 M> 17.96 80.00 50.90 18.62 24.95 92.37 56.89 58.32
> M3 18.85 88.90 | 54.89 27.92 23.95 84.67 63.87 77.77
Ma 62.87 46.53 66.87 86.10
Mean 16.19 53.09 21.96 55.49
~ Mo 15.29 53.20 | 47.90 11.64 17.96 38.50 | 46.91 30.55
g M1 20.25 102.90 | 49.90 16.29 23.95 84.67 46.91 30.55
> Mo 20.61 |106.50 | 54.89 27.92 26.95 | 107.76 | 58.88 | 63.88
M3 21.86 (119.00| 57.88 34.90 2794 |(115.45| 65.87 | 83.32
My 63.87 48.85 69.86 | 94.43
Mean 19.50 54.89 24.20 57.68
Mg 16.83 | 68.60 | 53.89 25.59 18.68 | 44.04 | 51.36 | 42.93
™ M, 21.46 (115.00| 54.89 27.92 2491 | 92.06 | 57.08 | 58.86
A M, 23.62 |[136.70| 55.89 30.24 28.02 (116.07| 68.14 | 89.64
> M3 26.95 (170.00| 57.88 34.90 29.94 (130.84| 72.03 |100.47
M, 62.87 46.53 75.47 |110.05
Mean 22.21 57.09 25.39 64.81
Mg 55.89 30.24 56.76 | 57.97
< M, 62.87 46.53 64.00 | 78.12
& M, 66.87 55.83 68.95 | 91.90
> M3 68.86 60.48 75.10 |109.01
M, 72.85 69.78 82.18 |128.72
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Mean | | | 65.47 | | | | 69.40 |
L.S.D. at 0.05 for treatments of: At 40 days At 70 days
\Vinas addition times et YA
P+ Micronutrients et CYAE
Cultivars V8 Yy

P+ Microelements:

P: Phosphoric acid+ Microelements (Fe-Zn-Mn-Cu -B-Mo). (RC, %): the

difference between the value of a particular treatment and control, calculated as percent of that

control.
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