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Abstract: Two field experiments were conducted during the two successive summer seasons of 2008 and
2009  at "Giza Governorate" to investigate the response of Snap bean plants to foliar spray by dry yeast
at a rate of ( 2 and 4 g/l), amino green compound at a rate of (2 and 4 cm/l) and humic acid at a rate
of (2 and 4 cm/l) on growth, yield and some chemical contents of Snap bean plants. The results indicated
that, application of  dry yeast  compound as a foliar spray at a rate of 4 cm/l gave the maximum number
of leaves compared with other treatments. In addition, the highest values of leaf dry weight, pods weight,
total yield of snap bean and quality ( ascorbic acid and T.S.S ) were obtained by foliar application of 4
g/l dry yeast. The lowest amount of N-NO3 in buds of Snap bean was recorded by using humic acid as
a foliar spray at a rate of 4 cm/l. On the other hand, the highest amount of N-NO3 was recorded when
amino green compound was used as a foliar spray at a rate of 4 g/l. The highest content of  N and P
were recorded by foliar spray of dry yeast at a rate of 4 cm/L. Meanwhile, the highest amount of K was
given when humic acid was sprayed at a rate of 4 cm/L.
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INTRODUCTION

Snap bean ( Phaseaolus vulgaria. L) is one of the
most important vegetable crops in Egypt. Dry yeast is
a natural bio-substance suggested to be of useful
stimulatory, nutritional and protective functions when
it is applied on to vegetable plants during stress
conditions due to its content of hormones, sugars,
amino and nucleic acids, vitamins and minerals.
Thereby, it can be induce thermatolerance due to its
role in the synthesis of protein and nucleic acids and
in minimizing their degradation [1]. Many investigations
cleared out that, application of dry yeast as a foliar
spray was found to increase growth, yield and quality
of some vegetable crops. [2,3], on some vegetable crops,
[4] on squash, [5,6] on tomato plants, [7,8]on cucumber
plant.

Amino green compound contains (w/v) told organic
acids plus amino acids 15% and some microelements
such as iron, zinc and manganese.  

Micronutrients in yeast and amino green compound
play a very important role in vital processes of plants.
They improve photosynthesis which intensifies the
assimilating activity of the whole plants [9]. Zinc in
plants is involved in enzymatic relations. One of the
most important functions of zinc show that starch
synthesis is widely interrupted at zinc deficiency. It
was also added that zinc plays also an important role
in protein synthesis from amino acids and in

decarboxlation of pyruvate. Concerning iron, Derar et
al, [10] observed that using some materials containing Fe
as a foliar spray significantly increased growth and
yield of beans.

Humic acid is particularly used to decrease the
negative effects of chemical fertilizers and could have
beneficial effect on the nutrition of the plant [11]. 

The commercial humic acids were found to
improve growth, yield production, quality and increased
significantly the accumulation of P,K, Ca, Mg, Fe, Zn
and Mn in tissues of some vegetable crops  [12-14].

This work was carried out to study the effect of
dry yeast, amino green compound and humic acid as a
foliar spray on the growth, yield and chemical contents
of snap bean  plants.
 

MATERIAL AND METHODS

The present investigation was carried out during
the two successive summer seasons of 2008 and 2009
at Berkash Giza Governorate, to study the effect of 7
treatments as a foliar application .i.e., dry yeast, amino
green compound and humic acid at two rates for each
compared with the control (spray with water only) on
growth, yield and chemical constituents of snap bean 
plants. Seeds of Snap bean cv. Pulista were cultivated
on first of March in the two seasons . The experiment
included seven treatments as follows:
1- Foliar spray with water (control). 

Corresponding Author: Fawzy.Z.F., Vegetable Crops Department- National Research Centre - Egypt

2269



J. Appl. Sci. Res., 6(12): 2269-2274, 2010

2- Foliar spray with amino green compound at  a rate 
of 2 cm/l.(  Amino 1)

3- Foliar spray with amino green  compound  at a
rate of 4 cm/l.(  Amino 2) .

4- Foliar spray with dry yeast at a rate of 2 g/l.(
Yeast 1). 

5- Foliar spray with dry yeast at a rate of 4 g/l. (
Yeast 2)

6- Foliar spray with humic acid compound at a rate
of 2 cm/l. (Humic 1)

7- Foliar spray with humic acid compound at a rate
of  4 cm/l. (Humic 2)
Plants were sprayed with dry yeast, amino green

compound and humic acid solution at 4 and 6 weeks
after planting. 

Pest control and other agriculture practices, such as
cultivation and irrigation, etc. were applied wherever it
was necessary and as commonly recommended in the
commercial snap bean production. Harvesting was
carried out 60 days after planting in the first and
second seasons, respectively. 

With regard to the chemical analysis of the dry
yeast, N.R.P 1977 stated that, the analysis of dry yeast
was protein (47.2%), arginine (2.6%), glycin (2.6%),
histidin (1.4%), islysine (2.9%), lauicine (3.5%), Lysine
(3.8%), methionine systine (0.6%), phnyl-alanine (3%),
tyrosine (2.1%), threonine (2.6%), tryptophan (0.5%)
and vitamin B (2.9%). 

Goyal and Khuller [15], Yatskovskaya et al [16],
Murakami et al [17] Ahmed et al [18] and Khedr and
Farid [6]reported that, yeast preparation contained
carbohydrates, sugars, proteins, fatty acids, amino acids,
hormones, macro and micro elements in suitable
balance. 
Amino green compound contains (w/v) total organic
acids plus amino acids 15%, iron (Fe) 2.9%, zinc (Zn)
1.4% and manganese (Mn) 0.7%, free amino acids,
proline, hydroxy proline, glycine, alanine, valine,
methionine, escaliosin, lysine, cycteine, phenylalanine,
serine, glutamic, arginine, histidine, lysine and hystiden.

Humic acid compound contains humic acid 25.0
g/L, Folic acid 0.7 g/L, nitrogen 4.0 g/L, phosphorus
0.6 g/L and potassium 8.0 g/L. This compound from
theorem will be reformed to as "humic acid". The
experiment was arranged in a complete randomized
block design in four replicates. Six plants of each plot
were chosen randomly at 65 days after planting and the
following data were recorded.
Vegetative growth: A random sample of 5 plants from
each plot was taken at 45 days after sowing and the
following vegetative characters were recorded: plant
height, number of leaves and number of branches as
well as fresh and dry weight of whole plant.

Pods yield: At harvest stage the mature pods of bean

from each experimental plot were collected along the
harvesting season and the total pods yield was recorded
as ton/fed.

Pods quality: Random sample of 30 pods from each
plot was taken and the physical properties (average pod
weight and pod length) were recorded. Chemical
constituents: Pod content of N, P, K, and fiber content
were recorded in green bean pods. N, P and K- content
were determine according to the methods mentioned by
Black [19], Troug and Mayer [20] and Brown and
Lilleland [21], respectively. Fibers percentage in pods
was determined according to Rai and Mudgal. [22] 

The obtained data were statistically analyzed
according to the method described by Gomez and
Gomez  [23].

RESULTS AND DISCUSSION 

Data in Table (1) show clearly that, using dry
yeast, amino green and humic acid as a foliar spray on
Snap bean plants increased leaves number and dry
weight of leaves per plant compared with the control
treatment except for dry weight of leaves in the second
season of the study. The highest number of leaves was
recorded by using 4 g/l dry yeast   in the two seasons.
On the contrary, the lowest number of leaves was
found in case of the control treatment.

These findings were true in both seasons. These
results may be due to the physiological roles of amino
acids in the amino green which increased the metabolic
processes rate, and in the same time it is cells that
each micronutrient in the amino green compound has
a role in improving plant growth. Zn directly involved
in the synthesis of the indole acetic acid (IAA). Mn is
directly involved in the catalytic rates in plants being
the enzyme activator on some respiratory enzymes and
in reaction of nitrogen metabolism and photosynthesis 
[9]. 

These results may be attributed to the effect of
yeast extract in increasing levels of endogenous
hormones in treated plants which could be interpreted
by cell division and cell elongation [6].

In addition, these results may be due to the
physiological roles of vitamins and amino acids in the
yeast extract which increased the metabolic processes
role and levels of indogenous hormones, i.e. IAA and
GA3 

 [24].
The obtained results were in accordance with

regarded of dry weight leaves. Data in Table (1) show
that, the highest amount of dry weight of leaves was
found by using foliar spray of dry yeast at a rate of 4
g/l. On the other hand, the lowest dry weight of leaves
was given by foliar spray of water (control treatment)
in the first season and by foliar spray of amino green
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at a rate of 2 cm/L in the second one and the same
results was found by plant height, number of leaves
and number of branches. These increments due to using
yeast as a foliar spray are agreement with those
reported by Sonmez and Bozkurt [25] and Tufenkei et
al, [26] on Snap bean. 

Total yield: As shown in Table (2), there were
significant differences in the produced total pods yield
of snap bean among the different foliar spray
treatments. The highest total pods yield was produced
by using dry yeast at a rate of 4 g/l. On the contrary,
the lowest pod weight and total yield of snap bean
were recoded by the control treatment (foliar spray
with water). These results held true in the two seasons
of the study.

The positive effect of applying active dry yeast
was attributed to its own contents of different nutrients,
high percentage of protein, large amounts of vitamin B
and natural plant growth regulators such as cytokinins 
[18]. These results agree with those reported by Abou El
– Nasr et al, [4] on squash , Fathy et al [5] on tomato
plants, Tarek [7] and Mona et al, [8] on cucumber plant.
Moreover, Abdel Aziz  [2] on tomato concluded that,
using yeast (5 g/L) solution significantly increased total
yield of tomato plants. Also, using yeast preparation
was the best treatment for growth and yield (136% of
control) of snap bean [5].

With regard to pod length and pod weight, the
same  data in Table (2) show clearly that the highest
pod length and pod weight were recorded by treatment
of dry yeast foliar spray with 2 g/l. while the lowest
pod length and pod weight were recorded by the
control treatment. These results held true in the two
seasons of the study. In this respect, such increments
in total produced yield and its components as a result
of yeast spray are connected with the increase in plant
growth (Table 1).

In addition, these results may be due to the
physiological roles of vitamins and amino acids in the
yeast extract which increased the metabolic processes
and levels of indogenous hormones, i.e. IAA and GA3 
[24].

Data in Table (2) show that , there is no
significant effect from using all treatments on fiber
content of snap bean pods. Moreover, the highest
amount of fiber content was recorded in case of the
control treatment. On the contrary, the lowest amount
of fiber content was found by using dry yeast with 2
g/l. These results held true in the two seasons of the
study. 

Chemical content: 
1- Nitrate content in pods: Data in Table (3) show
the effect of foliar spray of the dry yeast, amino green

compound and humic acid compared with the control
(foliar spray of water) on nitrate content in fruits of
snap bean plants. The highest amount of nitrate content
was found due to the spray of the amino green
compound. On the other hand, the lowest amount of
nitrate content was recorded by using foliar spray of 
humic acid at a rate of 4 cm/l. without any significant
difference between this treatment and using dry yeast
treatment and /or the control treatment. These findings
held true in both seasons of study. 

Nitrates are relatively nontoxic constituents in
foods, but may be considered as a potential hazard, as
they are the precursor of nitrites. If the nitrate ion is
absorbed into the blood, the ferrious iron hemoglobin
may be oxidized to the ferric form producing
methemoglobin which cannot transport oxygen,
especially in infants, and can reach with secondary
amines to form carcinogenic nitrosamines, which cause
cancer  [27].

However, nitrate can be reduced to nitrite in the
gastrointestinal tract of the human infant, and by micro
flora of human mouth. The formed nitrate presents a
toxic hazard both because of the direct toxicity of
nitrate and the formation of carcinogenic N-nitroso
compound by reaction with amino compound  [28].

These results seem to be apparently in agreement
with those reported by Fathy et al [5] on tomato plants. 
With respect to the effect of the different treatments on
nitrate accumulation in pods of snap bean, the obtained
results (Table 3) reflected different responses to the
studied factors with respect to NO3-N content of snap
bean fruits . The application of amino green compound
significantly increased the content of NO3-N in pods of
snap bean, compared with the control treatment.
Meanwhile, the application of humic acid at a rate of
4 cm/l as a foliar spray caused a significant reduction
in nitrate content compared with the control.
Concerning the effect of humic acid or dry yeast on
nitrate content of lettuce leaves, it seems under
conditions of the present study that, the application of
humic acid or dry yeast resulted in the reduce
reduction of NO3-N content . That was found to be
very important to human health, since, pods of snap
bean are used in fresh status. Similar results were
found by Abd El-Fattah and Sorial  [29].

2- Mineral content in leaves of snap bean plants:
Foliar application of dry yeast, amino green compound
and humic acid resulted in slight increases in snap
bean  content of N, P and K elements (Tables 3). The
data in these table indicate that there was a statistically
significant effect for the foliar application treatments on
the content of N, P and K elements in the leaves of
snap bean plants. The highest values of all elements
were recorded by using dry yeast at a rate of 4 g/l
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except for K element where the highest values were
recoded by using foliar spray of humic acid at a rate
of 4 cm/l. On the contrary, the lowest values of all
elements were found in case of the control plants
(foliar spray of water). These result may be due to the
content of macro and micro elements of the dry yeast,
amino green and humic acid. El-Fouly [30] reported that,
foliar application of microelements is highly
recommended under Egyptian conditions. In view of
the fact the soil pH exceeds 7.5 and sometimes even
8.5 some areas show high CaCO3 contents which
among other factors; make soil application of
micronutrients more costly and unpractical. Also, the
increases in pea yield and in the contents of
micronutrients in pea leaves due to the foliar
application of micronutrients agree with the findings of
Soliman [31]Alphons and Saad [32] on cucumber plant
and El-Shal et al, [33] on  head lettuce plants.

Conclusion: The results of the present investigation
indicated that, foliar application of dry yeast, amino
green and humic acid , especially the application of dry
yeast, stimulated most of vegetative growth characters
of snap bean plants and some chemical compounds of
snap bean leaves and fruits which led to producing
higher yield of snap bean plants.

The results of the present study also, support the
fact that, the use of dry yeast as a foliar spray leads to
increasing plant growth which causes significant
increases in pods weight and total yield of snap bean
plant.

Nitrate content of pods was lower when snap bean
plants were sprayed with 4 g/l humic acid.

Table 1: Effect of foliar spray of amino green, yeast and humic acid on snap bean plants in 2008 and 2009 seasons.
Treatments plant No. of No. of F.W whole D.W whole plant No. of No. of F.Wof D.W of

height(cm) leaves branches plant plant height(cm) leaves branches whole plant whole plant
Control 38.22 11.23 5.25 56.32 7.78 40.21 13.23 6.27 66.25 10.54
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 1 44.43 13.12 5.25 65.25 9.8 47.26 15.25 7.11 78.54 15.76
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 2 47.45 14.23 7.45 70.6 11.25 52.25 17.6 9.65 86.45 18.25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 1 45.32 14.78 6.34 66.89 10.5 49.15 18.9 8.35 82.26 17.25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 2 49.56 17.97 8.67 84.89 14.37 57.5 22.6 10.25 94.69 20.57
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 1 43.78 12.34 6.67 66.9 9.96 45.56 10.11 10.27 77.9 12.25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 2 44.43 13.12 6.34 69.68 10.33 46.58 14.5 9 80.56 14.59
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD  at 5% 0.82 0.98 0.67 3.26 0.43 0.7 0.8 0.87 4.67 0.96

Table 2: Effect of foliar spray of amino green, yeast and humic acid  on yield and quality of snap bean  plants in 2008 and 2009 seasons. 
            
Treatments 2008 2009

---------------------------------------------------------------------- -----------------------------------------------------------------------------------
Total yield Pod Pod weight(g) Fiber (%) Total yield Pod Pod weight(g) Fiber (%)
 t/fed. length (cm)  t/fed. length (cm)

Control 2.63 10.7 3.5 12.13 2.8 11.23 3.8 11.54
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 1 2.9 11 3.59 11.76 3.18 11.56 3.98 11.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 2 3.24 11.23 4.22 11.32 3.39 11.69 4.45 11.44
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 1 3.25 11.23 4.12 10.6 3.42 11.7 4.86 11.24
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 2 3.6 11.6 4.7 10.3 3.53 11.79 4.95 11.12
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 1 2.7 11.29 3.58 10.65 3.13 11.49 4.32 11.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 2 2.94 11.6 4.55 11.32 3.16 11.54 4.67 11.22
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD  at 5% 0.29 0.18 NS 0.16 0.63 NS 0.87 NS
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Table 3: Effect of foliar spray of amino green, yeast and humic acid on chemical content of leaves of snap bean plant in 2008 and 2009
seasons.

Treatments Nitrate content Nitrogen (%) Phosphorus Potassium Nitrate content Nitrogen (%) Phosphorus Potassium
(mg/100g ) (mg/100g) (mg/100g ) (mg/100g)

Control 0.64 1.22 0.74 1.02 0.7 1.43 0.8 0.99
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 1 0.52 1.43 0.87 1.04 0.56 1.48 0.83 1.01
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Amino 2 0.57 1.52 0.92 1.12 0.62 1.51 0.84 1.04
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 1 0.48 1.7 0.87 1.24 0.52 1.56 0.93 1.13
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Yeast 2 0.46 1.84 0.93 1.43 0.5 1.64 0.97 1.19
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 1 0.43 1.66 0.88 1.32 0.53 1.55 0.86 1.02
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Humic 2 0.41 1.54 0.86 1.41 0.56 1.58 0.87 1.02
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD at 5% 0.03 0.05 0.06 0.03 0.04 0.12 NS NS
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