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ABSTRACT

Two field experiments were conducted at the private field in El-Zarka City, Damietta Governorate, Egypt, during 2016 and 2017
seasons to evaluate the effects of organic fertilization rates (compost rates) and foliar spraying by some biostimulant substances on yield
and its components,growth as well as quality of snap bean (Contender cultivar). A split-plot with three replicates was the experimental
design. The vertical-plots to three compost rates i.e. without compost (control treatment), 50 % of the recommended dose (2 tons
compost/fed) and 100 % of the recommended dose (4 tons compost/fed). The horizontal plots were devoted to four treatments of foliar
spraying with some biostimulant substances i.e. foliar spraying with brassinolid at the rate of 10 ppm, moringa extract at the rate of 200
ppm, chitosan at the rate of 200 ppm and tap water (control treatment). The most important results can be summarized as follows: The
highest values of vegetative growth characters, pod yield and its components as well as quality of snap bean pods were resulted from
fertilizing with (4 tons compost/fed) 100 % .On the contrary, the lowest values of growth characters, pod yield and its components and
chemical composition of snap bean pods were obtained from plants not treated with compost (control treatment). Foliar spraying snap
bean plants three times with 200 ppm chitosan exceeded all foliar spraying with some biostimulant substances and resulted the highest
values of vegetative growth characters, pod yield and its components as well as quality of snap bean pods. Followed by foliar spraying
with brassinolid at the rate of 10 ppm and then moringa extract at the rate of 200 ppm. Whereas, the lowest values of vegetative growth
characters, pod yield and its components as well as quality of snap bean pods were resulted with control treatment (spraying with tap
water).lt can be concluded that organic fertilizing with 4 tons compost/fed and foliar spraying three times with chitosan at the rate of 200
ppm folloued by spraying with brassinolid 10 ppm in order to obtain high yield and its components,growth as well as quality of snap
bean (Contender cultivar).
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INTRODUCTION

Snap bean or common bean (Phaseolus vulgaris L),
is one of the important legume vegetable crops cultivated
in the arid regions for both dry seeds and green pods..It a
good source of calories, proteins, dietary fibers, minerals
and vitamins for millions of people in both developing and
developed countries worldwide. So, it is an important
vegetable crop for either exportation or local consumption
in Egypt.

Many agricultural practices affect growth, yield and
its components as well as quality of snap bean among these
firstly chosen high yielding cultivars and using optimum
rate of organic fertilization rates (compost rates) and foliar
spraying with some biostimulants substances.

Compost is the stable humus-like product resulting
from the biological decomposition of organic matter under
controlled conditions. It recycles nutrient elements such as
nitrogen, sulfur , calcium, phosphorus, carbon, magnesium
and trace minerals. These nutrients dont feed the plants
directly, but sustain the natural life cycles of the soil by
feeding the microorganisms that live there (Marschner,
2012). Chavan et al. (2015) showed that the highest plant
height, number of leaves/plant and pods yield of cluster
bean were higher with the application of vermicompost,
followed by chemical fertilizers and as compared with
control field. Islam et al. (2016) reported that bush bean
(Phaseolus vulgaris) plants fertilized with vermicompost
produced the highest fresh biomass, pod weight, pods
number/plant, pod dry weight, pod length, green pod yield
and protein content in pods. Rady et al. (2016) showed that
addition of compost at a rate of 20 t/ha improved the soil
chemical and physical properties besides growth
characteristics, pods weight/plant, pod and seed yields of
common bean. Otherwise, decreased the concentrations of
Cd?* and NOs in plant leaves, pods and seeds of common
bean. On the other hand, Abou El-Hassan et al. (2017)

showed that all treatments of compost and vermicompost
without mineral fertilizers decreased all vegetative
characters, early and total yield of green beans plants and
nitrate content of green bean pods. Bucagu et al. (2017)
found that application of organic fertilizers significantly
increased leaf area, plant height, number of leaves, pods,
weight of pods and total pod yield of shap bean. Changa et
al. (2017) indicated that compost addition up to 20% had a
positive influence on plant emergence and plant growth
index (shoot height, stem diameter, leaf area, root dry
weight and plant biomass) of green bean. Fouda et al.
(2017) showed that the best treatment that produced the
highest values of vegetative growth parameter, pod length,
pod diameter and yield of bean as well as quality
parameters of bean plant was NPK 100 % + compost,
compared to control. Thiyageshwari et al. (2018) reported
that an increase in seed yield of blackgram (16-17%) over
100% recommended dose of fertilizer (RDF) was obtained
from the integrated application of composted rice husk
(CRH) at 5 t/ha with 50% RDF and biofertilizers.

Moringa oleifera Lam. (miracle tree) from
Moringaceae family is native to the sub-Hamaylian tract of
India and Pakistan (Shahzad et al., 2013). Due to its high
nutritional value it has many benefits and wide range of
uses. The moringa plant is contains many nutrients such as,
vitamins,  proteins,  minerals,  antioxidants  and
phytonutrients. Fresh moringa leaves have been shown to
have high zeatin content, where zeatin is one form of the
most common forms of naturally occurring cytokinin in
plants. Emongor (2015) showed that moringa leaf extract
applied at 11, 20, 33 and 50% concentration to snap bean
plants at 10 days after emergence significantly increased
vegetative growth, leaf chlorophyll content, plant dry
matter (shoot and root) as well as yield components and
fresh pod yield. Zaki and Rady (2015) found that foliar
spraying or seed soaking by Moringa oleifera leaf extract
significantly increased growth characters, yields of green
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pods and dry seeds and physio-chemical attributes of
common bean.

Chitosan is a natural linear polysaccharide composed
of  polysaccharide called 2-Amino-2-deoxybeta-D-
glucosasmine. Chitosan can be extracted from the marine
crustacean like shrimps, cramp, and pinfish or from the
exoskeletons of most insects under the name of chitin which
can be transformed into chitosan by extracting the acetyl
group and turn it into amino. Sheikha and Al-Malki (2011)
indicated that chitosan enhanced bean shoot and root
lengths, fresh and dry weights of shoots, root and leaf area as
well as the level of chlorophylls. Abu-Muriefah (2013)
stated that foliar application with chitosan (200 mg/L)
increased total yield per plant, plant growth, nitrogen,
phosphorous, potassium, protein and carbohydrates of
common bean under stressed or non-stressed conditions as
compared to chitosan untreated plants.

Brassinolide, a novel plant growth promoting
steroidal lactone, was first isolated from rape (Brassica
napus L.) pollen and was found to exhibit unique plant
growth responses in several test systems (Gregory and
Mandava, 1982). Brassinolide play various physiological
roles in  growth-promoting  activity and  other
developmental processes like seed germination,
photosynthesis (Sairam, 1994), enhanced levels of nucleic
acids, soluble proteins and carbohydrates (Kalinich et al.,
1985) and stress tolerance. El-Bassiony et al. (2012)
reported that spraying snap bean plants with
brassinosteroids (BRs) at a concentration of 25 and 50 ppm
increased vegetative growth, total yield and quality of
pods. Matwa et al. (2017) found that the best treatment that
significantly increased number of pods/plant, pod
weight/plant, pod length, harvest index and biological yield
was foliar spraying green gram plants Brassinolide at the
rate of 0.25 ppm.

Therefore, this study was conducted to explain the
effects of organic fertilization rates (compost rates) and
foliar spraying on yield and its components, growth and
quality of snap bean (Contender cultivar).

MATERIALS AND METHODS

Two field experiments were conducted at the
private field in El-Zarka City, Damietta Governorate,
Egypt, during 2016 and 2017 seasons. The aim of these
experiments was to evaluate the effects of organic
fertilization rates (compost rates) with foliar spraying by
some biostimulant substances on yield and its components,
growth and quality of snap bean (Contender cultivar).

A split-plot with three replicates was the
experimental design. The vertical-plots were devoted to
three compost rates i.e. without compost (control
treatment), 50 % of the recommended dose (2 tons
compost/fed) and 100 % of the recommended dose (4 tons
compost/fed). The compost was added in the experimental
units as the aforementioned rates on soil surface and then
turned over via hack. Analysis of used compost it has been
obtained from aprivate company was shown (Table 1).

The horizontal plots were devoted to four
treatments of foliar spraying with some biostimulant
substances i.e. Brassinolid at 10 ppm, moringa extract at
200 ppm, chitosan at 200 ppm and tap water (control
treatment). By hand sprayer the foliar solution was

conducted (for experimental plots) until saturation point
three times, after 10 days from sowing and repeated each
10 days interval.

Table 1. Chemical analysis of compost used in two

seasons.
Analysis Result
Moisture (%) 25.00
Density (g/L) 750
Ash (%) 68.00
OM (%) 32.00
C/N ratio 16.87/1
C (%) 18.56
N (%) 1.10

P (%) 0.40
pH 7.50
EC m.mohs/cm 3.60
Mg (%) 0.20

The experimental plot area was 10.5 m?, which
contained 3 rows, 0.7 m width and each 5m long.

The experimental field was well prepared and
divided into the experimental units with dimensions as
previously mentioned. was applied Calcium super-
phosphate (15.5 % P-Os) during soil preparation at the rate
of 60 kg P»Os/fed.

Snap bean cv. Contender seeds were sown on two
side of the ridge at hills in the moderately moist soil (3-4
seeds/hill) in the last week of February at first and second
season, respectively and after germination and before the
first irrigation thinned to two plants/hill. All plants were
fertilized with recommended doses of nitrogen and
potassium fertilizer according to recommendation of
Ministry of Agriculture.

According to the instructions laid down by the
Ministry of Agriculture, Egypt all the other cultural
practices for snap bean commercial production were used .
The recorded data
1- Vegetative growth characters:

Were taken Representative samples of 5 plants as
randomly at 55 days after sowing from each plot to
estimate the following characters:

— Number of branches

— Plant height (cm).

— Number of leaves.

— Stem diameter (mm).

— First node height (cm).

— Plant fresh weight (g).

— Plant dry weight (g): For a constant weight chosen five
plants were dried at 70°C and then average dry weight
was calculated per plant in grams.

— Plant leaves area (cm?): from each fresh leaves were
taken Random samples of chosen plants to give 10
disks/plant (disk area was 7.07 cm?) and weighted till
constant weight after dried at 70°C. as offered by
Koller (1972) Plant leaf area was calculated.

Leaves dry weight x (No.of disks x disks area)
Disks dry weight

2- Pod yield and its components

At the proper maturing stage green pods of each
plot were harvested, counted and weight in each harvest
and the following parameters were recorded.

Leaves area =
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—Pod diameter (mm).

— Numbar of pods /plant

—Pod weight (g).

— Pod length (cm).

—Total pod yield (t/fed). Whole green pods of each plot
were harvested and weighted (kg), then converted to ton
per feddan.

3- Quality characters of pods

Representative samples (each 200 g) from dried
snap bean pods was taken at harvest of each treatment, As
described by Hesse (1971) ground and wet digested as to
determine the following parameters:

- Total soluble solids content (TSS %): To determine the
total soluble solids hand using Refract-meter ten random
samples from snap bean pods were taken.

- Crude protein content (CP %): Protein was determined
according to (A. O. A. C., 2000).

- Crude fibers content (CF %): The usual method published
by A.O.A.C. (2007) was used for determination of crude
fibers content in snap bean pods.

According to the technique of analysis of
variance(ANOVA) All obtained data were statistically
analyzed for the split plot design as offered by Gomez and
Gomez (1984) by using “COSTAT” computer software
package. Least significant of difference (LSD) method was
used to test the differences between treatment means at 5
% level of probability as offered by Snedecor and Cochran
(1980).

RESULTS AND DISCUSSION

1- Effect of compost rates

Regarding the effect of compost rates on vegetative
growth characteristics of snap bean i.e. plant height,
number of branches, number of leaves, stem diameter, first
node height, plant dry and fresh weights and plant leaves,
the results in Table 2 apparently cleared that there were
significant effects in two seasons. It could be seen that
increasing compost rates from zero (control treatment) to
50 % (2 tons compost/fed) and 100 % (4 tons compost/fed)
, lead to significant increase in all vegetative growth
characteristics of snap bean in both growing seasons.
Therefore, the highest values of vegetative growth
characteristics were resulted from fertilizing snap bean
plants with (4 tons compost/fed) 100 % in two seasons. On
the other sidethe lowest values of vegetative growth
characteristics were obtained from snap bean plants
untreated with compost (control treatment) in two seasons.
Ascribed this increase in vegetative growth characteristics
of snap bean allied with increasing compost rates to
mineralization of organic nitrogen contained in compost
that gradually released nitrogen during the growing season,
the role of compost in reducing the soil pH especially in
the rhizosphare, thereby, increases the availability of most
essential macro and micro nutrients, positive role of
nitrogen secreted from compost on division and elongation
of stem meristematic tissues and plant photosynthesis
assimilates, and consequently enhance establishment and
growth of snap bean. These results are in good compatible
with those recorded by Abou El-Hassan et al. (2017),
Bucagu et al. (2017) and Changa et al. (2017).

Pod yield and its components of snap bean were
significantly increased by increasing compost rates from
zero (control treatment) to 50 % (2 tons compost/fed) and
100 % (4 tons compost/fed) in the two growing seasons
(Table 3). The highest values of pod vyield and its
components of snap bean were resulted from fertilizing
snap bean plants with 4 tons compost/fed (100%) in both
seasons. Fertilizing snap bean plants with 2 tons
compost/fed (50 %) came in the second rank after
fertilizing with 100 % in both seasons. Untreated snap bean
plants with compost (control treatment) gave the lowest
values of pod yield and its components in both seasons.
These results ascribed to the role of compost in improving
vegetative growth, besides compost is a source of slow
release nutrients, and contains a number of macro and
micronutrients, and consequently high accumulation of dry
matter which resulted increase pod yield per unit area and
increase all yield components. These results are harmony
with those of Abou El-Hassan et al. (2017) and Bucagu et
al. (2017).

As regards the effect of compost rates on chemical
composition of snap bean pods, there was significant effect
of increasing compost rates on the chemical composition of
snap bean pods in the two growing seasons of this study
(Table 4). In general, increase the compost rates from 0 to
2 and 4 tons compost/fed was led to significant increase in
chemical composition of snap bean pods in two growing
seasons. Where, the highest values of chemical
composition of snap bean pods were resulted from
fertilizing snap bean plants with 4 tons compost/fed (100
%) in both seasons. Fertilizing snap bean plants with 2 tons
compost/fed (50 %) ranked secondly after fertilizing with
100 % in both seasons. Whereas, untreated with compost
(control treatment) produced the lowest percentages of
chemical composition of snap bean pods in both seasons.
There was contrary tendency Concerning crude fiber
percentage, The highest values were resulted from snap
bean plants without compost and the lowest values were
resulted from snap bean plants fertilized with 4 tons
compost/fed in both seasons. Such increments detected in
chemical composition of snap bean pods with increasing
compost rates may be effective roles in improving dry
matter accumulation in leaves, growth and yield attributes.
These results are harmony with those of Abou EI-Hassan et
al. (2017).

2- Effect of spraying with some biostimulant substances

It is obvious from the data in Table 2 foliar
spraying with some biostimulant substances i.e. foliar
spraying with brassinolid at 10 ppm, moringa extract at
200 ppm, chitosan at 200 ppm and tap water (control
treatment) significantly affected wvegetative growth
characteristics of snap bean in both seasons. Foliar
spraying snap bean plants with chitosan 200 ppm produced
the highest values of vegetative growth characteristics of
snap bean in both seasons. Followed by foliar spraying
with brassinolid 10 ppm and then moringa extract 200 ppm
in two seasons. On the contrary, the lowest values of
vegetative growth characteristics were resulted from
(spraying with tap water) control treatment in both seasons.
The characteristics of vegetable growth of snap bean
increased by three times foliar spraying with biostimulant
substances may be due to the role of plant growth
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biostimulants in regulating a some of physiological
processes such as photosynthesis, growth, ethylene
production and nitrate metabolism. Besides, brassinolide
plays various physiological roles in growth-promoting
activity and other developmental processes like seed
germination, photosynthesis, enhanced levels of nucleic
acids, soluble proteins and carbohydrates and stress
tolerance. Also, application of chitosan increased key
enzymes activities of nitrogen metabolism (nitrate
reductase, glutamine synthetase and protease) and
improved the transportation of nitrogen in the functional

leaves which enhanced plant growth and development.
Also, the role of fresh moringa leaves extract, which have
been shown to have high zeatin content, where one of the
most common forms of naturally occurring cytokinin in
plants is zeatin, and improved membranes stability,
enhanced antioxidant levels and activated plant defense
system, which reflected on increases in vegetative growth
characteristics of snap bean. These results are harmony
with those reported by Abu-Muriefah (2013) and Emongor
(2015).

Table 2. Plant height, number of branches, number of leaves, stem diameter, first node height, plant fresh and dry
weights and plant leaves area as affected by compost rates and foliar spraying with some biostimulant

substances during 2016 and 2017 seasons.

Plant No. of No. Stem First Plantfresh  Plantdry Plant leaves
Treatments height branches/ of Diameter Node weight weight area

(cm) plant leaves/plant (mm) (cm) @ (@ (cm?

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017

Compost rates:
Without compost ~ 29.84 32.18 4.70 4.88 1228 1243 469 521 397 494 167.6 2150 39.14 51.77 6346.16798.3
50 % compost 31.25 3450 4.95 543 13.05 1341 503 571 424 521 1744 2355 44.17 57.83 6977.87364.9
100 % compost 3268 36.76 531 6.36 13.35 14.03 524 585 450 557 192.1 263.7 46.36 63.21 7049.6 7606.2
LSD at5 % 023 071 029 036 053 043 033 056 026 069 12 25 052 054 1537 284.1
Foliar spraying with some biostimulant substances:
Brassinolid (10 ppm) 32.15 35.63 5.24 6.00 1340 1366 520 581 438 545 183.6 2533 44.72 61.21 7003.67585.3
Moringa (200 ppm) 31.26 34.60 514 568 13.08 1331 521 579 423 531 1765 238.8 44.33 59.30 6945.77458.4
Chitosan (200 ppm) 32.60 36.33 534 6.26 13.51 14.04 531 592 450 567 190.2 266.2 46.87 63.76 7094.47608.5
Control treatment  29.01 31.35 4.22 428 11.77 1195 423 483 384 453 1619 194.1 36.99 46.16 6120.96373.7
LSD at5 % 039 031 025 026 039 041 040 048 0217 0383 21 23 0.61 0.65 1119 220.0

The statistical analysis of the calculated data on pod
yield and its components make sure these studied foliar
spraying by some biostimulant substances significantly
affected these pod yield and its components of snap bean
in both seasons (Table 3). It is clearly seen that, the highest
values of pod yield and its components Caused by foliar
spraying with chitosan in both seasons This treatment
followed by foliar spraying with brassinolid 10 ppm, and
then moringa extract 200 ppm in both seasons. Whereas,
the lowest values of pod yield and its components were
resulted from (spraying with tap water) control treatment in
both seasons. The desirable effect of foliar spraying snap
bean plants with some biostimulant substances on yield

and its components might have been due to its effective
role in improving snap bean growth, stimulated the
building of metabolic products which translocated to seeds
and more dry matter accumulation. In addition to, the
significant effects of biostimulants such as chitosan,
brassinolid and moringa extract as mentioned formerly in
improving plant growth characteristics such as number of
branches, plant height, stem diameter, number of leaves,
first node height, plant fresh and dry weights and plant
leaves area, And therefore increasing pod yield and its
components. It results are in good compatible with those
recorded by Abu-Muriefah (2013), Emongor (2015) and
Matwa et al. (2017).

Table 3. Pod length, pod diameter, pod weight, number of pods/plant and total pod yield/fed as affected by seasons
rates of compost and foliar spraying with some biostimulant substances during 2016 and 2017 seasons.

Pod length Pod diameter Pod weight No. of pods/  Total pod yield

Treatments (cm) (mm) (9) plant (t/fed)

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Compost rates:
Without compost 1118 1253  6.83 7.17 4.38 556 2161 2242 548 5.65
50 % compost 1177 1273 715 7.56 4.74 582 2836 2866 6.05 6.30
100 % compost 1243 13.03 7.78 7.84 4.92 6.04 3613 3641 6.63 7.09
LSDat5 % 0.80 0.26 0.25 0.52 0.33 0.19 0.80 0.28 0.53 0.32
Foliar spraying with some biostimulant substances:
Brassinolid(10 ppm) 1225 13.00 7.48 7.69 4.61 596 3211 3305 6.41 6.57
Moringa (200 ppm) 1187 1290 7.19 7.81 4.76 579 2926 2955 6.12 6.31
Chitosan (200 ppm) 1240 1310 757 7.84 5.14 6.06 3651 36.83 6.60 7.16
Control treatment 1065 12.04 6.77 6.76 4.21 542 1692 1722 511 5.31
LSD at5 % 0.42 0.46 0.33 0.35 0.24 0.25 0.52 0.32 0.31 0.24

The statistical analysis of data of chemical
composition of snap bean pods these studied foliar
spraying with some biostimulant substances showed

significant effects on the chemical composition of shap
bean pods in both seasons. We find that, the highest values
of chemical composition of snap bean pods were formed
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from foliar spraying plants with chitosan 200 ppm in both
seasons (Tables 4). Foliar spraying snap bean plants with
brassinolid 10 ppm came after chitosan treatment in the
second rank in the two growing seasons. While, the
minimum percentages of chemical composition of snap
bean pods were obtained when snhap bean plants untreated
with compost (control treatment) in both seasons.
Regarding crude fiber percentages in snap bean pod, it had
opposing propensity where the shap bean plants spraying
with tap water (control treatment) were resulted highest
values and the snap bean plants sprayed with chitosan were
resulted lowest values in both seasons. Attributed these
results to the enhanced effects of chitosan as a high

molecular natural polymer, bioactive agent, nontoxic,
fungicidal effects. Brassinolide plays various physiological
roles in growth-promoting activity and other
developmental  processes like seed germination,
photosynthesis, enhanced levels of nucleic acids, soluble
proteins and carbohydrates and stress tolerance. Also, the
role of moringa leaves extract, which has an important
benefits and wide range of uses due to its loaded with
nutrients such as vitamins, antioxidants, proteins minerals,
and phytonutrients. accordingly increasing chemical
composition of snap bean pods. These results are in good
compatible with those recorded by El-Bassiony et al.
(2012), Abu-Muriefah (2013) and Zaki and Rady (2015).

Table 4. Total soluble solids (TSS), crude protein (CP) and crude fiber (CF) percentages in snap bean pods as
affected by compost rates and foliar spraying with some biostimulant substances during 2016 and 2017

seasons.
TSS(%) CP(%0) CF(%0)

Treatments 2016 2017 2016 2017 2016 2017
Compost rates:

Without compost 6.66 6.25 20.39 22.70 8.04 8.68
50 % compost 7.33 6.58 20.96 23.60 7.39 8.03
100 % compost 8.08 741 21.64 24.18 6.62 7.93
LSD at5 % 0.68 0.46 0.12 0.11 0.43 0.02
Foliar spraying with some biostimulant substances:

Brassinolid(10 ppm) 7.11 7.65 21.35 24.28 6.99 7.87
Moringa (200 ppm) 6.77 7.55 21.07 24.19 7.03 7.86
Chitosan (200 ppm) 7.22 7.67 21.77 24.73 6.89 7.58
Control treatment 6.55 5.88 19.79 20.78 8.49 9.52
LSD at5 % 0.44 0.37 0.70 0.05 0.69 0.02

3. Effect of interaction

The interaction between the compost rates and foliar
spraying with some biostimulant substances have The
stimulative effect on pod yield and its components,
vegetative growth characteristics and chemical composition
of snap bean pods in both seasons (Tables 5, 6 and 7).

The highest values from pod vyield and its
components, vegetative growth characteristics and
chemical composition of snap bean pods were resulted
from fertilizing snap bean plants with 4 tons compost/fed
and foliar spraying three times with chitosan in both
seasons (Tables 5, 6 and 7). The fertilizing snap bean
plants with 4 tons compost/fed and foliar spraying with

brassinolid 10 ppm was second best interaction treatment
in both seasons. While, control treatment of all studied
factors (Without compost and spraying with tap water)
gaved the lowest values of pod yield and its components,
vegetative  growth  characteristics and  chemical
composition of snap bean pods in both seasons. As regards
crude fiber percentage in snap bean pods, it had conflicting
inclination where the highest values were resulted from
control treatment of both studied factors and the lowest
values were resulted from fertilizing snap bean plants with
4 tons compost/fed and foliar spraying with chitosan 200
ppm in tow seasons.

Table 5. Plant height, number of branches, number of leaves and stem diameter as affected by the interaction
between compost rates and foliar spraying with some biostimulant substances during seasons 2016 and

2017.
Plant height No. of No. of  Stem Diameter First Plantfresh Plantdry Plant leaves
Treatments (cm) branches/ plant leaves/plant (mm) node(cm) weight (g) weight(g) area(cm?)
2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Compost rates:

Brassinolid 30.86 33.00 493 520 1233 1293 478 534 410 520 1696 2208 41.00 54.69 6655.07157.1
Without Moringa 30.00 3273 486 500 1213 1233 498 532 400 500 169.1 209.1 40.64 52.62 6840.86978.6
compost Chitosan 31.00 31.00 500 533 1300 1300 500 558 413 526 1724 2416 42.29 57.07 6746.37082.1

Control 2750 29.73 400 400 1146 1166 400 459 366 430 1594 1885 32.63 42.72 5142.159755

Brassinolid 31.80 3500 520 580 1346 1400 527 597 440 543 1771 2544 45.89 61.04 7326.37786.8
50 % Moringa 3153 34.73 510 553 1320 1333 515 594 413 533 1729 2408 4545 59.82 71884 7456.2
compost Chitosan 32.00 36.33 520 6.06 1366 1433 540 6.02 450 550 1860 2555 4646 64.97 7139.17827.1

Control 2966 31.93 430 433 1186 1200 430 490 393 460 1614 1915 38.87 45.52 6389.4 6544.6

Brassinolid 33.80 3890 560 7.00 1380 1466 556 612 466 573 2040 284.7 4726 67.91 6981.57916.2
100% Moringa 3226 3635 546 653 13.73 1446 549 611 456 560 1875 2666 46.89 65.47 68556 7812.2
compost Chitosan 34.80 39.40 583 740 1380 1486 553 6.18 486 626 2120 301.3 51.85 69.24 7397979404

Control 29.87 3240 436 453 1200 1220 440 501 393 470 1649 2024 39.47 50.24 6676.06756.1
LSD at5 % 067 053 068 082 121 099 069 083 038 066 364 403 106 123 1939 6513
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Table 6. Pod length, pod diameter, pod weight, number of pods/plant and total pod yield/fed as affected by the
interaction between compost rates and foliar spraying by some biostimulant substances during 2016 and

2017 seasons.
Pod length Pod diameter Pod weight No. of pods/  Total pod yield

Treatments (cm) (mm) (9 plant (t/fed)

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Compost rates:

Brassinolid 1170 1271 700 7.00 448 558 2411 2516 544 6.00
Without Moringa 1100 1268 673 774 436 546 2189 2266 537 551
compost Chitosan 1171 1273 715 734 463 581 2611 2685 611 6.16
Control 1031 1198 646 6.61 407 541 1433 1500 495 499
Brassinolid 1200 1302 721 793 488 599 3122 3200 629 6.60
50 % Moringa 1190 1279 716 757 471 582 3078 3000 6.15 6.60
compost Chitosan 1241 1311 731 801 510 6.04 3400 3466 632 6.80
Control 10.76 1201 690 672 427 542 1744 1800 545 519
Brassinolid 1305 1328 814 824 448 631 4100 4200 695 7.68
100 % Moringa 1273 1324 770 811 521 610 3511 36.00 6.71 6.96
compost Chitosan 1306 1348 817 826 569 634 49.00 4944 736 854
Control 1088 1214 695 694 428 544 1900 1866 548 520
LSD at5 % 073 081 0.60 042 043 064 122 0.75

Table 7. Total soluble solids (TSS), crude protein (CP) and crude fiber (CF) percentages in snap bean podsas
affected by the interaction between compost rates and foliar spraying with some biostimulant substances

during 2016 and 2017 seasons.

TSS (%) CP (%) CF (%)
Treatments 2016 2017 2016 2017 2016 2017
Compost rates:
Brassinolid 6.33 6.66 20.93 2321 7.73 8.22
Without Moringa 6.33 6.66 20.31 23.00 7.82 8.45
compost Chitosan 6.66 7.66 20.93 24.53 7.67 8.03
Control 5.66 5.66 19.37 20.06 8.96 10.02
Brassinolid 6.66 7.33 21.25 24.75 7.18 7.45
50 % Moringa 6.66 7.33 21.04 24.71 7.38 8.03
compost Chitosan 7.00 7.66 21.56 24.81 6.42 6.54
Control 6.00 7.00 20.00 20.15 8.58 9.71
Brassinolid 8.32 8.65 21.87 24.88 6.13 8.15
100 % Moringa 7.00 8.00 21.87 24.87 6.44 8.00
compost Chitosan 8.34 8.67 22.81 24.89 6.00 7.12
Control 6.00 7.00 20.00 22.12 7.93 8.84
LSD at5 % 1.10 0.75 0.11 0.09 0.98 0.06
CONCLUSION Bucagu, C.; B. Ufitinema; D. Umutoniwabo; F. Niyitanga

It can be concluded that organic fertilizing snap bean
plants with 4 tons compost/fed and foliar spraying three
times, after 10 days from sowing and repeated each 10 days
interval with chitosan at the rate of 200 ppm in order to
obtain high growth, yield and its components as well as
quality of snap bean (Contender cultivar) in Damietta
Governorate, Egypt under the environmental conditions .
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