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Effect of Bio-fertilizers and Root Exudates of Two Weeds as a Source of Natural
Growth Regulators on Growth and Productivity of Bean Plants (Phaseolus vulgaris L.)
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Department of Vegetable Research Horticultural Research Institute, 

Agriculture Research Center, Doki, Giza, Egypt. 

Abstract: Two field experiments were carried out during the two successive summer seasons of 2004 and

2005 at the Experimental Station of National Research Center in Shalakan (Kaluobia Governorate), to

investigate the response of snap bean (Phaseolus vulgaris L.) plants cv. Bronco to root exudates of two

weeds (panic grass and cocklebur) as a source of natural growth regulators and also to study the effect

of suitable two sources of bio- fertilizers (phosphorein and microbein) on growth, yield, pod characters

and chemical contents of the produced in green pods. The results indicated that root exudates of panic

grass had the highest amount of Kn and GA3 but at the same time produced the lowest levels of IAA

and ABA. While, cocklebur root exudates contained the highest concentrations of IAA and ABA. Data

also cleared that both treatments of roots exudates or bio – fertilizers were significantly sufficient to

encourage the capability of the plants to produce vigorous vegetable growth expressed as plant height,

number of branches per plant, leaf area, fresh and dry weight of plant and also total leaf chlorophyll. The

highest total yield was obtained from the plants treated with both root exudates and bio-fertilizer alone

or interacted together which also enhanced the pod characters and increased the value of chemical

components in green pods compared with those untreated plants.
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INTRODUCTION

Snap bean (Phaseolus vulgaris, L.) is an important

legume crop grown for both its green pods and dry

seeds which considered as a good source of protein.

This crop is an important crop in Egypt for either local

consumption or for exportation.

The plants of weeds may exudate some chemical

materials. The major substances of these exudates are

amino acids, glycosides, organic acids, vitamins, ABA,

phenols ,or growth promoters such as gibbrellic acid,[1 ,2]

auxins (IAA), and cytokinins (Kn) .[3]

Nowadays, pollution is considered as the most

important problem in Egypt. Moreover using of mineral

fertilizers in agricultural production have resulted in

serious problems in the soil and contaminate the

underground water. It is also accumulated in food chain

causing hazardous effects. Many solutions were

suggested to reduce the previously mentioned problem,

out of them using bio-fertilization. Inoculation of plants

with some strain’s of nitrogen fixing bacteria, revealed

an increase of both the plant height or shoot length

Sorial  et  al.,  increased fresh and dry weight of[4]

plant ) and also increase fruit yield .[5] [6 ,7]

Phosphate dissolving bacteria plays a fundamental

role in correcting the solubility problem in soil by

transforming the insoluble phosphate to soluble forms

by secreting organic acids such as acetic, lactic,

propionic, fumaric and succinic. Those acids lower the

pH and dissolving the bond forms of phosphate and

render them available for growing plants . Bacillus[8]

megaterium was the important group in the solubility

process of phosphorus in soil  .[9]

The aim of this work was to study the effect of

root exudates of two weed plants, i.e., panic grass and

cocklebur, as a source of natural growth regulators and

also two bio-fertilizer such as nitrogen fixing bacteria

(microbein) and phosphate dissolving bacteria

(phosphorein) on growth, yield and pods characters of

snap bean plants cv. Bronco.

MATERIALS AND METHODS

Two field experiments were carried out during the

two growing summer seasons of 2004and 2005 at the

Experimental Station of National Research Center in

Shalakan (Kaluobia Governorate), to investigate the

effect of root exudates of two weed plants, i.e., panic

grass and cocklebur, as a source of natural growth

regulators  with  microbein  and  phosphorein  as  a



Res. J. Agric. & Biol. Sci., 3(5): 440-446, 2007

441

Table 1: Physical and chemical analyses of the experimental soil.

Properties Values

Physical properties

Soil texture

Clay (%) 47.19

Silt % 28.35

Fine sand % 20.85

Coarse sand % 2.66

Chemical analysis

Nitrogen ( ppm) 62.4

Phosphorus( ppm) 5.2

Potassium( ppm) 182.1

Cl ( meq/ L) 1.65

3CO  ( meq/ L) 4.70

2 3Na  CO ( meq/ L) 3.65

3Ca CO  ( meq/ L) 1.69

Organic matter % 1.80

4SO  ( ppm) 84.72

EC ( mmhos / cm /25 c) 2.380

pH at (1:2.5) 8.1

Table 2: Chem ical composition of the root exudates for the two

weed plants under investigation:

Treatments Kn (mg/L) IAA (mg/L) GA3 (mg/L) ABA(mg/L)

panic grass 2.0 0.1 3.3 0.7

Cocklebur 0.6 1.5 2.0 1.1

source of bio-fertilizer on growth, yield and pod quality

of snap bean plant cv.Bronco. The physical and

chemical properties of the experimental soil are

presented in Table (1)

Collecting the Root Exudates: One hundred uniform

plants of two weeds, namely panic grass (Echinochloa

colonum  (L). Link) which belong to family Lilaceae,

and cocklebur (Xanthium sp.),which belong to family

compositae were pulled gently with the whole root

system in the vegetative stage befor flowering from the

soil in the Horticultural Experimental Station of

Shalakan,, Kalubia Governorate, which belong to the

Horticulture Research Center.Uniform plants of each

weed were transferred to the laboratory of Arid Land,

Faculty of Agriculture, Ain Shams University and

washed carefully  with distilled water for several times.

After that the weeds were kept inside clean flasks

(sealed  with  Parafilm)  filled   with  distilled  water

(1000  ml  each  time  was  added  as  needed  )  for

5  days  at  22  -  23  C   constant temperature and0

light intensity of 1500 Lux . The resulting solution in

each flask was concentrated to 500 ml by filtered

under vaccum and rotary evaporator in water bath at

25 C and then the insoluble   materials  were  removed0

by centrifuging at 2000 rpm for 30 min according to

the methods of El –Habasha  &  Behairy   and[10]

Cesco .Fifty  ml  from  the  exudates  of  each[11]

weed were collected and taken for determination of

growth regulators by using HPLC according to Shindy

and Orrin . The chemical analysis of the used root[12]

exudates is presented in Table (2). 

Treatment of Bio-fertilizers: Two bio fertilizers were

used, the first was phosphate dissolving bacteria
(Bacillus megatherium  var.phosphaticum) under the

commercial  name   of   phosphorein   and  the
second was (Azotobacter spp.) under the commercial

name of microbien. The bio-fertilizers were produced
by General Organization for Agriculture Equalization

Fund (G.O.A.E.F.).

Plant Materials: Bean seeds were inoculated by the
two bio-fertilizers, at a rate of 1 kg / fed seeds for

each,  just  before  seed  sowing  by dissolving the
bio-fertilizer with 10 gm arabic gum. Coated seeds

were sown on March 15 and 18 of 2004 and 2005
seasons, respectively. The design of the experiment was

split- plot system with 3 replicates where the root
exudates treatments beside the control one were

distributed in the main plots and the bio fertilizer
treatments beside the control two were arranged in the

sub plots. The plot area was 8.4 m  and consisted of 42

rows, each row was 3 m length and 70 cm width.

Three seeds were sown per hill at 15 cm a part, and
the growing seedlings were thinned to one plant after

20 days from sowing. After 21 days from seed sowing,
the plants were sprayed three times at 10 – days

intervals with the solution of the two weed exudates
till flowering. Surface irrigation was applied and other

agricultural practices took place according to the
recommendation of Ministry of Agriculture.

Recorded data Samples, each of 5 plants, from
each plot were taken at 50 days after sowing

(flowering stage) to determine the following data:

C Plant height (cm), number of branches per plant,
leaf area (measured by Li-300 leaf area meter

produced by Li-Cor,Pinclivania), total fresh and dry
weight of vegetative part of plant (leaves + stem)

C Total chlorophyll of the third leaf from top
measured by using chlorophyll meter (SPAD).

C Total pods yield. During harvest, the green pods
yield were collected and the total pods yield was

calculated at the end of harvesting season. Pod
characters: Arandom sample of 20 pods was taken

and average pod length, diameter and weight was
measured.

C At second harvest, random samples of green pods
were taken from each plot and oven dried at 70 Co

till constant, the dry matter was then finally ground
to determine nitrogen, phosphorus and potassium

concentrations by the method described by
W a ta na b e and  O lse n,  and  Ja ckso n[ 1 3 ] [ 1 4 ]

respectively; and total protein, determined in dry
pod using the method of A.O.A.C  .[15]
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Statistical Analysis: Data were subjected to the

statistical analysis of variance according to the

procedure outlined by Gomez and  Gomez, .[16]

RESULTS AND DISCUSSIONS

Vegetative Growth:

Effect of Root Exudates: Data presented in Table (3)

demonstrat that both treatments with panic grass and

cocklebur   exudates    significantly   stimulated  the

vegetative growth characters of plants compared with

the untreated plants (control) in the two seasons.

Moreover, root exudates of panic grass were

significantly more superior than those of cocklebur.

The highest plant and widest leaf area were obtained

from the plants treated by the exudates of panic grass

plant. This may be due to the high concentrations of

GA3 in this treatment as shown in Table (2), since

Table 3: Effect of root exudates, bio-fertilizers and their interaction on growth characters of bean plants during 2004 and 2005 seasons. 
Treatments Season 2004 Season 2005
----------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Root Bio- Plant Number of Leaf Total Plant Plant Number of Leaf Total Plant
exudates fertilizers  height branches area chlorophyll weight  height  branches area chlorophyll weight

(cm) Per plant (cm2) (SPAD)  (g) (cm) Per plant (cm2) (SPAD) (g)
---------------------------- ----------------------------
Fresh Dry Fresh Dry

 (Control) Phosphorein 31.2 5.1 172.94 41.50 42.70 5.51 30.0 4.8 177.00 39.00 41.67 5.03
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 28.5 4.5 154.35 40.10 40.33 4.45 28.3 4.3 178.00 37.77 39.67 4.28
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 26.3 3.8 140.0 38.10 37.00 4.04 25.7 3.8 155.00 37.03 36.33 3.97

Mean 28.7 4.5 155.76 39.90 40.01 4.67 28.0 4.3 163.33 37.93 39.22 4.43
Cocklebur Phosphorein 33.3 5.5 169.48 39.10 45.43 6.05 32.7 5.2 173.33 38.47 44.10 5.87

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 31.3 4.8 158.58 36.67 43.00 5.73 29.7 4.6 161.00 36.00 42.33 5.70
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 29.0 4.4 150.00 37.50 39.30 4.63 28.0 4.2 156.67 35.33 38.17 4.17

Mean 31.1 4.9 159.35 37.75 42.58 5.47 30.1 4.6 164.33 36.60 41.53 5.25
Panic grass Phosphorein 35.0 5.6 178.36 43.50 46.83 6.30 33.0 5.5 182.33 40.00 45.90 6.03

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 33.0 4.9 171.08 41.00 44.97 5.60 32.3 4.7 171.00 38.67 43.97 5.47
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 30.3 4.6 167.77 39.03 41.67 5.80 28.7 4.3 175.00 38.00 40.67 5.17

Mean 32.8 5.0 172.40 41.18 44.49 5.90 31.3 4.8 176.11 38.89 43.51 5.56
Average Phosphorein 33.2 5.4 173.59 41.37 44.99 5.95 31.9 5.2 177.56 38.76 43.89 5.65

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 30.8 4.7 161.33 39.26 42.77 5.33 30.1 4.5 163.33 37.78 41.99 5.15
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 28.6 4.3 152.59 38.21 39.32 4.76 27.4 4.1 162.89 37.28 38.39 4.43

L.S.D. at 5 % Root exudate 0.73 0.03 1.10 0.61 1.21 0.11 0.69 0.12 0.88 0.68 1.69 0.21
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bio-fertilizers 0.69 0.80 1.13 0.35 0.12 0.07 0.73 0.08 0.64 0.34 1.44 0.18
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction 1.04 0.09 1.70 0.48 0.11 0.10 0.89 0.06 0.11 0.53 1.51 0.31

Table 4: Effect of root exudates , bio-fertilizers and their interaction on total yield and pod characters of bean plantsduring  2004 and 2005 seasons. 
Season 2004 Season 2005

Treatments --------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------
------------------------------------ Pod Pod
Root exudates Bio-fertilizers ----------------------------------------------------------------- Total yield (ton/fed) ----------------------------------------------------------------------Total yield(ton/fed)

Length (cm) Diameter (cm) Fresh weight (g) Length (cm) Diameter (cm) Fresh weight (g)
(Control) Phosphorein 11.4 0.79 4.67 3.77 11.1 0.76 4.37 3.81

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 10.9 0.75 4.33 3.19 10.6 0.73 4.00 3.22
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 9.7 0.71 3.90 2.83 10.4 0.70 3.37 2.90

Mean 10.7 0.75 4.30 3.26 10.7 0.73 3.91 3.31
Cocklebur Phosphorein 11.5 0.80 4.75 3.69 11. 0.75 4.60 3.73

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 11.4 0.79 4.65 3.40 10.6 0.74 4.57 3.27
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 10.8 0.78 4.30 3.21 10.4 0.73 4.20 3.20

Mean 11.2 0.79 4.57 3.43 10.7 0.74 4.46 3.40
Panic grass Phosphorein 11.8 0.80 4.86 3.81 11.6 0.77 4.72 3.94

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 11.4 0.80 4.70 3.74 10.6 0.74 4.60 3.64
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 10.9 0.79 4.47 3.59 10.5 0.74 4.40 3.34

Mean 11.4 0.80 4.70 3.71 10.9 0.75 4.57 3.64
Average Phosphorein 11.6 0.80 4.70 3.75 11.3 0.76 4.56 3.83

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 11.2 0.78 4.58 3.44 10.6 0.74 4.39 3.38
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 10.5 0.76 4.22 3.21 10.4 0.72 3.99 3.15

L.S.D. at 5 % Root exudate 0.06 NS 0.12 0.09 0.03 NS 0.09 0.06
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bio-fertilizers 0.08 NS 0.05 0.06 0.13 NS 0.12 0.08
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction 0.04 NS 0.06 0.09 0.06 NS 0.07 0.02
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gibrellins are involved in extension growth of plant
tissues and stimulation of stem elongation .[17]

The maximum number of branches
per plant was obtained when the plants were treated
with the exudates of panic grass as presented in Table
(3). This may be due to these exudates contained high
levels of cytokinin (Kn) as mentioned before in Table
(2), which in turn may encourage the capability of
plants to produce more shoots. Our results are
supported with many researchers who reflected that the
presence of cytokinins conseqently activated the
axillary buds, due to the increasing in cell division. .[18]

Data about fresh and dry plant weight as presented
in Table (3) coince that the heaviest results were
obtained with the plants applied with root exudate of
panic grass than the exudates of chocklebur or control
treatments. This results may be due to the increasing of
plant height and the number of branches per plant in
the plants treated with the root exudates of panic grass
which led to an increase in fresh and dry weight of
plants. 

Concerning the total chlorophyll content in leaf,
data in Table (3) show also that the leaves produced
from the plants treated with panic grass exudate
significantly contained more cholorophyl content than
the exudates of the other treatments. On the contrary,
the plants treated with the exudate of cocklebur plant
led to a reduction  in  chlorophyll  in  their   leaves
 than  the  other  treatments.  This  result  may  be
due to  the   high  concentrations of both IAA and
ABA in the cocklebur exudates (Table 2) which
stimulate ethylene production that in turn accelerate the
chlorophyll loss .[19]

Effect of Bio-fertilizer: It is obvious from Table (3)
that inoculation of snap bean seeds with bio - fertilizer
phosphorein or microbein increased plant vegetative
growth expressed as plant height, number of branches,
leaf area fresh and dry weight of plants in both seasons
than those of the un- inoculated ones (control). The
increasing in plant growth by bio- fertilizers may be
due to the effect of these microorganisms on the
physiological and metabolic activities of the plant. This
enhancing effect might be attributed to its efficiency in
supplying the growing plants with biologically fixed
nitrogen, dissolved immobilized phosphorus and induce
exudates of some hormonal substances like cytokinins
and ouxins, which could stimulate nutrients absorption
as well as photosynthesis process which subsequently
increased plant growth.The obtained results are
coincided with those of  .Data also clear that plants[20]

inoculated with phosphorein were more superior than
those inoculated with microbein bio fertilizer in
vegetative growth.Data in Table (3) also show that all
bio-fertilizers application significantly increased total
chlorophyll content compared with non bio-fertilizer.
The  obtained  results  may  be attributed to the
micro-organisms effect that release the nutrient 

substances  in  the  soil as available form leading to

the increase of nitrogen content in the plants this in
turn led to increase the chlorophyll contest as reported

by Ashour  and Awad  .[8] [21]

Effect of interaction: The interaction between the
plant exudates with different sources of bio - fertilizers

significantly increased the plant growth characters
under study with a superiority of the panic grass

exudates with the inoculation by phosphorein in both
seasons (Table 3). These results suggest that

phosphorein application may increase number and
activity of soil microorganisms, which increase in the

available phosphorus and hence plant growth as
reported by El Awag et al.,  . [22]

Total Yield and Pod Characters:

Effect of Root Exudates: Significant increases were
detect in the total green pods yield and pod characters

expressed as average pod length, and fresh weight with
the plants treated with root exudates trteatments than

the control one as presented in Table (4), but at the
same time there is no significant differences were

obtained in the pod diameter in both seasons. Data also
show that panic grass root exudates were significantly

most superior than other treatments, i.e, cocklbur
exudates or control, .The superiority results of panic

grass exudate may be attributed to producing plants
characterized with the highest branches number, and

widest leaf area and higher total chlorophyll content in
leaves as presented in Table (3) which possess high

capability of photosynthetic rates This in turn built high
yield  of  carbohydrates  which  gave  rise to more

cell  division  and enlargement inducing more
vegetative vigorous plants ,this reflect to produce more

total yield [23,24].

Effect of Bio-fertilizers: Data on the response of total

green  pods  yield  per fed.  and  pod characters to the

different  sources of bio - fertilizers (Table 4) clear

that seeds of bean plants inoculated with bio- fertilizers

increased the total yield and enhanced the pod

characters expressed as average pod length, and fresh

weight in the two seasons. In this respect, phosphorein

bio-fertilizer was the most effective .It could be

concluded that bio-fertilizers treatments increased total

green yield through its good effect on the vegetative

growth of bean plants as expressed as plant height,

number of branches, leaf area and total chlorophyll

content as mentioned in Table (3), this in turn built

high  yield  of  carbohydrates  which gave rise to

more cell division and enlargement inducing  more

vigorous  vegetative  plants  and  subsequently

mineral  uptake  ,this reflect to produce more total

yield  than  those  of  untreated  plants.  The 

obtained   results  were  similar with those of 
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Table 5:  Effect of root exudates bio-fertilizer and their interaction on chemical content of green pod of bean plants during 2004 and 2005 seasons.
Season 2004 Season 2005
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fertilizer treatments Macro nutrients( g/100 g dry weight) Total protein(%) Macro nutrients( g/100 g dry weight) Total protein(%)
-------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------
Plant exudates Bio-fertilizers N P K N P K
 (Control) Phosphorein 3.79 0.63 3.76 25.61 3.81 0.64 3.81 25.12

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 3.15 0.58 3.80 24.68 3.18 0.60 3.82 24.89
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 2.84 0.55 3.74 21.77 2.86 0.57 3.79 21.92

Mean 3.26 0.59 3.77 24.02 3.28 0.61 3.80 23.98
Cocklebur Phosphorein 3.81 0.67 3.77 25.83 3.83 0.68 3.83 25.95

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 3.14 0.61 3.77 24.62 3.17 0.64 3.82 24.81
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 2.90 0.59 3.77 24.17 2.93 0.62 3.81 24.35

Mean 3.28 0.62 3.77 24.87 3.31 0.65 3.82 25.04
Panic grass Phosphorein 3.84 0.69 3.78 25.02 3.87 0.69 3.81 25.85

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 3.16 0.64 3.77 24.75 3.18 0.66 3.81 24.91
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 2.94 0.60 3.77 24.37 2.96 0.67 3.82 24.54

Mean 3.31 0.64 3.77 24.71 3.34 0.63 3.81 25.10
Average Phosphorein 3.81 0.66 3.77 25.48 3.84 0.63 3.81 25.64

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Microbein 3.15 0.61 3.78 24.68 3.18 0.63 3.82 24.87
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Without 2.89 0.58 3.76 23.40 2.92 0.61 3.81 23.60

L.S.D. at 5 % Plant exudate 0.008 0.021 N.S 0.07 0.012 0.02 NS 0.042
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Phosphorein 0.007 0.032 N.S 0.06 0.006 0.01 NS 0.031
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Interaction 0.014 0.011 N.S 0.11 0.011 0.01 NS 0.104

Mehana and Abdul Wahid  and El-Banna et al., . [25] [26]

Data in Table (4) indicate that plants treated with

phosphorein micro- organism produced the highest total

green pod yield and enhanced the pod characters

compared with other plants inoculated with microbein.

Effect of interaction: It is clear from Table (4) that

the treated of bean seeds with bio-fertilizer phosphorein

and treated plants with weed exudates significantly

produced more total yield of pods and pod characters

in the two seasons compared with the control

treatments and other used bio- fertilizer. 

Chemical Content of green pod:

Effect of Plant Exudates: Data in Table (5) indicate

that total nitrogen, P and total protein content were

higher in the pods produced from plant treated with

either panic grass or cocklebur exudates than those of

pods produced from untreated plants in the two

seasons. While there were no significant effect on the

potassium contents in pods of plants treated or

untreated with weed exudates. Our result was in

agreement with El-Abd et al.,  . [23]

Effect of Bio-fertilizer: Data in Table (5) show that

the values of total nitrogen, phosphorus and protein

contents were higher in pod of the plants applied with

all bio-fertilization, i.e., microbein and phosphorein,

compared with non bio-fertilizer plants (control). These

results may be attributed to the simulative effect of

various bacterial fertilizer strains that are used as bio-

fertilizers on fixed nitrogen, dissolving immobilized

phosphorus   and  produced  phytohormones  that

could stimulate root growth considerably due to

improving  mineral  and  water  uptake  as  reported

by researchers .  P lants inoculated  with[ 8 , 2 7 ,2 8 ]

phosphoreinbio-fertilizer were better than microbein in

increasing the amount of nitrogen, phosphorus and total

protein in their pod as compared with other treatments

(Table 5) . The obtained results may be attributed to

the simulative effect of phosphate dissolving bacteria

(phosphorein) which plays a fundamental role in

correcting the solubility problem in soil by

transforming the insoluble phosphate to soluble forms

by secreting organic acids which acids lower the pH

and dissolving the bond forms of phosphate and render

them available for growing plants . On the other hand,[8]

there was no significant effect on the potassium

contents under investigation of bean pods with any

treatment of bio-fertilizers in the two seasons. Same

results were obtained by Okon  .Effect of interaction;[29]

All  the interactions between weed exudates and

bio – fertilizers produced plants characterized with

higher pods had high values of total nitrogen

phosphorus and total protein compared with those

untreated plants (control) in the two seasons especially

the plants treated with the interaction of phosphorein

and panic grass exudates which produced pods

contained the highest amount of total nitrogen and total

protein compared with the other interaction or untreated

plants (control) as cleared in Table (5). Our results are

in agreement with those reported by El-Abd et al., .[23]

Conclusion: Under such condition of this study it

could be concluded that using bio fertilizers or using

exudates of weed plants as a source of natural growth
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regulators led to increase the plant growth, total green

pod and enhancing the pod characters of bean plants.

It also can be a way of reducing the chemical and

fertilization cost and increases the growth benefits. 
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