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Effect of Seaweed Extract and Compost Treatments on Growth, Yield and Quality of Snap Bean
Abou El-Yazied, A.; A. M. El-Gizawy; M. 1. Ragab and E. S. Hamed
Horticulture Department, Faculty of Agriculture, Ain Shams University, Shoubra Elkheima, Cairo, Egypt

Abstract: The study was carried out during 2009 and 2010 seasons, on snap bean, (Phaseolus vulgaris L.). cultivars.
Bronco, fine type. at Brnashat village, Giza governorate, Egypt. In order to investigate effect of seaweed extract and
compost treatments. The experiment which carried out to study the effect of four different seaweed compost levels (0,
1,2 and 3 m® seaweed compost/feddan) and four concentration of seaweed extract (0, 250, 500, 750 ppm) as a foliar
application on vegetative growth, flowering characteristics, yield parameters and chemical composition. Results
indicated that spraying the plants with seaweed extract at higher rate significantly increase Number of leaves per plant,
Average leaf area, Leaf and stem fresh weight per plant, Leaf and stem dry weight per plant, Percentage of fruit set,
compared to control. Seaweed extract at 750 ppm tested concentrations exhibited the highest significantly pods yield
compared to those of untreated check and other treatments. Spraying seaweed extract at higher rate tended to have the
highest values from photosynthetic pigments, N, P, K and Mg content of leaves whereas, protein content in pods, free
amino acids percentage in leaves, carbohydrates in leaves and pods and carbohydrates fraction in leaves both rates ( 500
and 750 ppm seaweed extract ) gave the highest value with significance over the 250ppm and control plants. But fiber
percentages in pods have no significance difference between treatment and control. Seaweed compost treatments
showed that using 3m’ or 2 m® per feddan gave the highest value on vegetative growth, flowering characteristics, yield
parameters and chemical composition (minerals and biochemical values). It was concluded that reproductive, pods yield
characteristics and chemical composition of snap bean responded positively to 3m® or 2m* seaweed compost combined
with foliar application 750 ppm seaweed extract.
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1. Introduction

Snap bean (Phaseolus vulgaris, L.) is one of the
most important members of leguminous crops in Egypt
grown for either local consumption or exportation, it is
known as green bean or snap bean it is important
source for protein and energy for many developing
countries. It’s Rich in protein, dietary fibres, minerals
(Ca, P, Fe, K, Mg & Mn) and vitamins (A, Bl, B2 &
C) with high amino acids (Sehirali, 1988). The
cultivated area with snap beans in Egypt is about
64045 feddan according to Horticultural Central
Administration and Agricultural Crops (Ministry of
Agriculture and Land Reclamation, 2011).

Growers have always sought new methods to
control the growth of plants; seaweed appears some of
the qualities of efficient plant growth regulators which
would justify its use as a soil additive. The use of
seaweed in agriculture is not new, since ancient
Greeks, Chinese and Viking applied seaweed mulches
to the soil. Authentic records of the use of seaweed for
plant growing date back many centuries. France, in
1681 issued a royal degree regulating the condition
under which seaweed could be collected; the degree
also specified the type and location of seaweed and for
what it was to be used. Although seaweed has been
used as mulch for certain crops for centuries,
investigation into the response of plants in growth and
development have been initiated only in recent years,
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Seaweed liquid fertilizers were found superior than
chemical one because of the presence of high levels of
organic matter, thus accounting a reduction of 50%
cost for chemical fertilizer (Aitken and Senn 1965).
Seaweeds are one of the most important marine
resources of the world and being used as human food,
animal feed and raw material for many industries, they
are also used as manure for agricultural and
horticultural crops (Chapman and Chapman1980).
The importance due to the presence of minerals, trace
elements and plant growth regulators which occur in
water soluble form (Moller and Smith., 1998, 1999)
and enhances the disease resistance in field crops
(Verkleij,1992). The chemistry of seaweed
(Ascophyllum nodosum) is complex, it has a very high
content of organic carbon (particularly carbohydrates
such as alginic acid, laminaren and mannitol), seaweed
is also high in polysaccharides but yet very low in N.
P. K, seaweed is well known for its trace mineral
content and the presence of a range of biologically
active, growth promoting substances (Crouch, and
van Staden 1993). Seaweed concentrates are known to
cause many beneficial effects on plants as they contain
growth promoting hormones (IAA and IBA,
Cytokinins), trace elements (Fe, Cu, Zn, Co, Mo, Mn,
and Ni), vitamins and amino acids (Challen and
Hemingway 1965; Khan er al. 2009). Several
investigators have been made a lot of researches to
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know how seaweed works including morphological
and chemical development in plants since 1965 till
now. Seaweed extract is a new generation of natural
organic fertilizers containing highly effective nutritious
and promotes faster germination of seeds and increase
yield and resistant ability of many crops, unlike the
chemical fertilizers, extracts derived from seaweeds are
biodegradable, non-toxic, non-polluting and non-
hazardous to humans, animals and birds (Dhargalkar
and Pereira, 2005). Secaweed treatment of crops has
grown in popularity and led to develop large numbers
of processed seaweed products. These can be placed
into three groups, meals for supplementing soil in large
volumes or for blending into defend rooting media for
glasshouse crops, powered or liquid extracts, and
concentrates employed as root dips, soil drenches and
foliar sprays (Both,1969; Senn, 1987). Seaweed
extracts are known to enhance seed germination and
plant growth (Bhosle et al 1975; Sekar et al. 1995).
All the crude extracts of seaweed increased protein
content in root and shoot systems; total soluble sugars
and chlorophyll content in leaves. (El-Sheekh and El-
Saied 1999). As for application of seaweed to the soil
(Zodape, et al. 2010; Hamblin, 1991 and
Quedraogo, et. al. 2001) show that organic matter
improves physical and chemical properties of soil

(porosity, structure, and water- holding capacity).
Among organic sources as supplemental fertilizer,
seaweed extract has been used (Zodape, 2001). More
than 15 million tons of seaweed products are used
annually as nutrient supplements and biostimulants in
agriculture and  horticulture crop  production;
application of seaweed extracts enhances seed
germination and seedling vigour (kambayashi and
wanata, 2005; Economou et al 2007). Then we
agreement with (Kumar and Sahoo 2011) when they
demonstrated that seaweed liquid extract could serve as
an alternative bio fertilizer as is eco-friendly, cheaper,
deliver substantial economic and environmental
benefits to farmers.

Hence the aim of study was conducted to find out
the effect of seaweed extract and compost treatments
on growth, yield and biochemical parameters of green
bean.

2. Materials and Methods

This investigation was carried out through 2009
and 2010 seasons, on snap bean, (Phaseolus vulgaris
L.). cultivars. Bronco, fine type. at Brnashat village,
Giza governorate, Egypt. The soil texture was clay, the
chemical and physical properties of the soil are shown
in Table (A).

Table A: Chemical and physical properties of the soil at Brnashat village, Giza governorate, during 2009 and

2010 seasons.

Chemical properties

EC

Cations (Meq. L")

Anions (Meq. L™)

Seasons m. mhos/cm PH Ca™ Mg~ K" Na’ Cr Hco3" SOo4°
2009 0.93 8.0 4.5 0.72 1.2 1.1 5.3 4.8
2010 0.89 8.1 5.3 0.56 1.3 0.9 6.5 3.8

Physical properties

Seasons Sand % Silt % Clay % Organic matter % Texture
2009 21.6 20.2 58 2.2 |
2010 20 23 57 1.87 cay

Soil samples were analyzed by Soil Water and Environment Res. Inst. Agric. Res. Center.

The analysis of regular and seaweed compost are
shown in Table (C) about 20 m’ / feddan of regular
plant compost was used as control treatment , while
seaweed compost was partly replacement instead of the
regular plant compost with three levels to applied as
compost treatments on planted beans, the four compost
mixture levels was,

e Regular plant compost at 20 m® + 0 m’
seaweed compost / feddan.

e Regular plant compost at 19 m + 1 m
seaweed compost / feddan.

e Regular plant compost at 18 m® + 2 m
seaweed compost / feddan.

e Regular plant compost at 17 m’ + 3 m
seaweed compost / feddan.

3

3
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Combined with four concentrations of seaweed
extract (0 - 250 - 500 — 750 ppm) as a foliar application
for three times (the first before flowering, 15 and 30
days after the first one). The chemical and biochemical
analyses of seaweed extract are shown in table (B).

Seeds of snap bean “Bronco cultivar” were
sown on the 1% of September 2009 and 2010 seasons.
The experimental plot was 14 m” consisted of five
rows; each row was 4 m length and 0.7 m width. The
planting distance was 7 cm apart on one side, an alley
(1 m wide) was left as boarder between compost
treatments. Harvesting pods was carried out for three
times. All replicates received similar agricultural
practice such as fertilization, irrigation management
also disease and pest control programs according to the
recommendations of the Egyptian Ministry of
Agriculture.
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Table (B) Chemical and biochemical analyses of
seaweed extract during 2009 and 2010 seasons.

Organic matter Growth regulators Macro and micro elements
Total amino acid T1AA Organic (N) 3.12%
6% 0.03% P,0s 2.61 %
Carbohydrates Cytokinins K,0 471 %
35% (Adenine)0.02% Ca 0.25 %
Alginic acid S 3.56 %
10% Mg 0.58 %
Manitol Fe 150 ppm
4% Zn 70 ppm
Betaines Mn 13 ppm
0.04% B 60 ppm

I 30 ppm

The experiment layout:

The experiment was laid out in a split plot
design with four replicates. the levels of seaweed
compost were assigned in the main plots and foliar
application of seaweed extract were distributed in the
sub-plots.

Table (C): Chemical and biochemical analyses of
seaweed and regular plant compost.

Seaweed Regular plant Characteristics
compost compost
304 27.5 moisture %
6.2 7.4 PH
1.5 4 EC (ds/m)
2.1 1.6 Total nitrogen %
33 44 Organic matter %
19.12 25.5 Organic carbon %
01:13 01:15 C/N ratio
0.9 0.6 Total phosphor %
1.6 1.3 Total potassium %
0.11 0.7 Calcium %
0.10 0.09 Magnesium %
1.1 0.23 Sulphur %
1400 1750 Fe ppm
160 125 Mn ppm
90 60 Zn ppm
130 200 Cu ppm
15 - I ppm
Weed seeds
non non Nematodes
Parasitic
125 26 Growth regulators total auxin ppm
80 15 Cytokinins (Adenine) ppm
2.1 0.3 Total amino acid %

Studied characteristics:
Vegetative characteristics:

Five Plants per each experimental plot were
chosen randomized from four replications (from the
inner rows).

Disk area X No. Disks x Leaf FW

Disk FW
Leaf area (cm®) =
Leaf and stem fresh weight per plant, Leaf and

stem dry weight per plant. (A.O.A.C., 2005),
Percentage of fruit set.
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Fruit characteristics: Five plants were used to
determine the following characters

Number of pods per plant, pod fresh weight per
plant, total pods yield per plant, estimated pod yield
(ton/ fed.), marketable pod yield (ton/ fed.).

Chemical analyses:

Leaf chlorophyll reading (SPAD), Total
nitrogen in leaves (mg/ 100 mg DW) according to
(black 1965). Total phosphorus in leaves (mg/ 100 mg
DW), it was determined as reported by (Troug and
Meyer 1939).Total potassium in leaves (mg/ 100 mg
DW) it was determined as reported by Brown and
(lilleland 1946). Total magnesium in leaves (mg/ 100
mg DW ). It was measured according to (A.O.A.C.
2005). Fiber percentage in pods: it was determined
according to (Rai and Mudgal 1988) Total soluble
protein (mg/100mg DW) in pods: it was determined
according to (Bradford 1976). Free amino acid
percentage in leaves: it was determined according to
(Rosen 1956). Total sugars, reducing sugars, non
reducing sugars (mg/100 mg DW.) in leaves. Total
carbohydrates (mg/100 mg DW.) in leaves and pods: It
was measured according to (A.O.A.C. 2005).
Statistical analysis:

Data of the two seasons were arranged and
statistically analyzed using M static (M.S.) software.
The comparison among means of the different
treatments was determined, as illustrated by Snedecor
and Cochran (1982).

3. Results and Discussion
Vegetative characteristics:

Data presented in Tables (1-6) show the
influence of different levels of seaweed as compost
treatments and different concentration of seaweed
extract as foliar application during 2009 and 2010
seasons on leaf number, leaf area, leaf fresh weight,
leaf dry weight, stem fresh weight and stem dry weight
of snap bean and we found that, In general, the
vegetative growth of snap bean responded positively to
levels of seaweed compost. Using seaweed compost
2m® or 3m’ per feddan increased plant length, leaf
number, leaf dry weight, stem fresh weight and stem
dry weight. However using 3m® per feddan was better
on leaf area and leaf fresh weight in the two seasons as
compared with the other studied levels treatments.

Concerning the foliar application of seaweed
extract in the two tested seasons, the obtained data
showed that the foliar application of seaweed extract
750 ppm concentration increased significantly leaf
number, leaf area, leaf fresh weight and stem fresh
weight as compared with the other studied levels of the
treatments and there is no significant difference
between 500 and 250 ppm seaweed extract for these
measurements. However, the measurements (leaf dry
weight and stem dry weight), have no significance
differences detected for the treatments, with slight
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increasing for concentration 750 ppm foliar application
of seaweed extract in the two tested seasons.
Respecting the interactions, the studied
combination between adding seaweed compost at
different concentration of foliar application of seaweed
extract, indicated that plants treated with seaweed
compost 3m’ and foliar application of 750ppm
concentration showed the highest leaf number, leaf
area, leaf fresh weight, leaf dry weight, stem fresh
weight and stem dry weight, in the two seasons as
compared with the other combination treatments.
These results in harmony with Temple e al 1988
studying the effects of two kelp (Macrocystis
integrifolia and Ecklonia maxima) concentrates, when
prepared as foliar sprays, on bean (Phaseolus vulgaris)
growth and N nutrition found that shoot/root ratio, leaf
area ratio and specific leaf area positively responses.
Also Ramya et al 2010 used liquid extracts of marine
as soil drench to cluster bean plant and noticed
maximum influence on growth parameters such as
shoot length, root length, total fresh and dry weight and
leaf area. The growth enhancing potential of seaweed
might be attributed to the presence of carbohydrate,
micro and macro elements. And Sangeetha and
Thevanathan 2010 when studying the seedling leaves
area on pulses and rice plants found that Apart from the
large number of leaf or leaflet production, the leaf area
or the lamina of the leaves in plants grown in soil
amended with panchagavya was always larger than
those of the control plants. Similar results obtained by
Kumar and Sahoo 2011 a 6.7% increase in shoot
length over control was measured 25 days after
germination and a 46.15% increase in the number of
branches plant—1 for the same 20% treatment and due
this to seaweed extracts are known to enhance the
growth of vegetables, fruits, and other crops as they are
reported to contain growth regulators such as auxins
(IAA and IBA), gibberellins, cytokinins, betaines, and
major macro- and micronutrients. Sridhar  and
Rengasamy 2010 assure our result, the groundnut
treated with S. wightii SLF showed in physical
parameters like total plant height, shoot height, root
height (cm), total fresh and dry weight, shoot fresh and
dry weight, root fresh and dry weight (g), number of
branches and leaf area of third young leaf (cm2) were
also showed higher values when the plants received
with 1.0% S. wightii SLF and explain these by the
seaweed extract obtained from S. wightii contained a
maximum amount of K compared to the other macro
nutrient N and P. Also Thirumaran et al 2009
investigat an attempt has been made to study the effect
of SLF with or without chemical fertilizer on growth of
Cyamopsis tetragonoloba (L) Taub. Result showed that
shoot length: The maximum shoot length recorded was
34.89 cm in the plants that received 20% SLF with
recommended level of chemical fertilizer compared
with the observed value was 30.46 cm in the control
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plant. And number of leaves in cluster bean the
maximum number of leaves length recorded was 23 in
the plants that received 20% SLF with recommended
level of chemical fertilizer compared with the observed
value was 14 in the control plant. It is probably due to
the presence of growth promoting hormones and
nutrients in more quantities in brown alga that increase
growth. Sultana et al 2011 study the application of
secaweed as soil amendment on soybean, showed
slightly better effect on plant growth than urea or
potash by producing taller plants. Similar effect
obtained by Pise and Sabale 2010 fresh and dry
weights of fenugreek were found maximum with 50%
treatment of Ulva and almost had similar values by
Shehata et. al. 2011 investigate the effect of amino
acid and seaweed extract compared to control on
celeriac plants and results indicated that spraying the
plants with amino acids and seaweed extract at higher
rate significantly increased plant height and fresh and
dry weight of leaves compared to control. And due
growth enhancing potential of the seaweed extract
might be attributed to the presence of macro and
micronutrients and may be due to the presence of some
growth promoting substances present in the seaweed
extract. And Nour et al 2010 elucidate the effect of
foliar spray with seaweed extracts (without, 1g/ 1 and
2g/ 1) on growth, dry weight and physical characters of
tomato plants, resulted showed; It is obvious from the
data that increasing the dose of applied seaweed
extracts from 0.0 up to2g/1 led to a marked stimulative
effect on growth parameters as compared with the
control treatment in both seasons, with the exception of
number of shoots per plant. These results might be
attributed to the beneficial effect of seaweed extracts
contain naturally occurring supplying nutrients, plant
growth hormones (auxins, cytokines and gibberellins)
as well as other plant bio stimulants; e.g. amino acids,
vitamins that could maintain photosynthetic rates,
improve plant resistances, delay plant senescence and
control cell division. Then Kumar and Sahoo 2011
also mentioned that the application of SLE-enhanced
root length, number of lateral roots, shoot length and
number of branches increased maximum for the 20%
treatment. Equal results found by Sridhar and
Rengasamy 2011 the plants that received 1.0%
concentration showed a maximum plant height of
51.0cm, which was more than 54.0% when compared
to control. Further, SLF treatment showed maximum
plants height, fresh weight, dry weight and number of
branches. And Zodape ef al 2008 study the effect of
liquid seaweed fertilizers applied as a foliar spray with
different concentration on yield and nutrition quality of
okra and found that plants sprayed with LSF showed a
significant increase in growth parameters such as
height, fresh weight and dry weight of plants. Zahid B.
P. 1999; Reitz and Trumble 1996 noticed the similar
result when applied seaweed as a manure and foliar
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application then found that foliar application and
seaweed manure increased plant size, wet mass, dry
mass, leaf area and stem dry mass compared to control.

component

of this

These results strongly suggest that cytokinins are a
biologically active
concentration.

Table 1: Effect of seaweed extract foliar application and compost treatments on leaf number of snap bean during 2009

and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0 ppm(control) | 250 ppm | 500 ppm | 750 ppm

1% seasons
0.0 m*(control) 16.25 ¢ 18.38 cde 20.00 b-e 21.75 a-d 19.09 C’
1m’ 17.38 de 21.25 a-d 22.88 de 22.13 a-d 2091 BC*
2m3 22.75 a-c 23.00 a-c 22.75 a-c 24.25 ab 23.19 AB’
3 m3 22.50 a-c 24.38 ab 24.38 ab 2513 a 24.09 A’
Mean 19.72 B 21.75 AB 22.50 AB 2331 B

2" seasons
0.0 m’(control) 15.63 f 17.25 ef 19.38 c-f 20.63 b-f 18.22 C’
1 m3 18.50 def 22.13 a-e 23.50 a-d 22.88a-d 21.75 BC’
2 m3 23.50 a-d 23.88 a-d 23.88 a-d 25.13 ab 24.09 AB’
3 m3 24.75 a-c 26.25a 26.13 ab 26.88 a 26.00 A’
Mean 20.59 B 22.38 AB 23.22 AB 23.88 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 2: Effect of seaweed extract foliar application and compost treatments on leaf area (cm”) of snap bean during

2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0 ppm(control) 250 ppm 500 ppm 750 ppm
1% seasons
0.0 m*(control) 14222 i 148.66 hi 160.09 fg 177.04 cd 157.00 C’
1m’ 157.23 gh 168.81 def 176.46 cd 189.89 b 173.10 B’
2m3 166.70 ef 167.82 def 176.33 cd 191.51 b 175.59 B’
3m3 174.77 cde 183.78 bec 192.85 b 21137 a 190.69 A’
Mean 160.23 C 167.27 BC 176.43 B 19245 A
2" seasons
0.0 m’(control) 14941 i 156.29 hi 164.50 gh 183.04 de 16331 C’
1rn3 163.70 gh 172.53 fg 183.13 de 202.08 b 180.36 B’
2m3 173.46 efg 174.99 ef 186.71 cd 202.97 b 184.53 B’
3m3 179.12 def 186.11 cd 194.41 be 21457 a 19355 A’
Mean 166.42 C 172.48 BC 182.19 B 200.66 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 3: Effect of seaweed extract foliar application and compost treatments on leaf fresh weight (g) of snap bean

during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0 ppm(control) 250 ppm 500 ppm 750 ppm
1* seasons
0.0 m*(control) 4333 h 43.83 h 48.00 fgh 54.00 def 4729 D’
1 m’ 46.56 gh 49.79 efg 53.08 def 58.73 bed 52.04 C
2m3 53.28 def 54.43 cde 58.26 bed 63.76 ab 57.43 B’
3m3 58.56 bed 60.43 be 63.68 ab 69.05 a 6293 A’
Mean 50.43 C 52.12 C 55.75 B 61.38 A
2" seasons
0.0 m*(control) 46.05 h 46.93 gh 50.88 e-h 56.40 cde 50.06 D’
1m3 47.93 fgh 51.48 e-h 54.18 def 61.09 be 53.67 C
2m3 5291 d-g 53.52 def 56.97 cde 62.71 bc 56.53 B’
3rn3 58.45cd 61.94 be 65.04 b 7144 a 64.22 A’
Mean 5134 C 53.47 BC 56.76 B 6291 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 4: Effect of seaweed extract foliar application and compost treatments on leaf dry weight (g) of snap bean during

2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) 250 ppm 500 ppm 750 ppm
1* seasons
0.0 m*(control) 9.01 b 9.61 b 10.18 ab 11.15 ab 9.99 B’
1 m’ 9.10 ab 11.44 ab 12.30 ab 12.31 ab 11.29 AB’
2m3 11.97 ab 11.33 ab 11.70 ab 12.42 ab 11.85 AB’
3rn3 11.15 ab 12.60 ab 12.88 ab 1348 a 12.52 A°
Mean 10.31 A 11.24 A 11.76 A 12.34 A
2" seasons
0.0 m*(control) 9.13 ¢ 9.91 be 10.41 be 11.11 abc 10.14 B’
1m3 9.93 be 12.22 abc 12.78 ab 12.79 ab 11.93 A’
2m3 12.40 abc 12.22 abc 12.63 abc 13.27 abc 12.63 A’
3m3 11.69 abc 12.75 ab 13.25 ab 14.10 a 1295 A’
Mean 10.79 A 11.77 A 1227 A 12.81 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 5: Effect of seaweed extract foliar application and compost treatments on stem fresh weight (g) of snap during

2009 and 2010 seasons.

Seaweed extract concentration

Compost 0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm Mean
1* seasons
0.0 m*(control) 36.03 ¢ 36.00 ¢ 36.98 bc 38.28 a-c 36.82 B’
1m’ 36.53 ¢ 37.08 be 38.42 a-c 39.46 a-c 37.87 B’
2m3 38.37 a-c 39.88 a-c 40.26 a-c 42.13 ab 40.16 A’
3 m3 38.71 a-c 39.90 a-c 41.13 a-c 4249 a 40.56 A’
Mean 3741 B 38.21 AB 39.20 AB 40.59 A
2" seasons
0.0 m*(control) 36.68 ¢ 37.10 be 38.86 a-c 40.20 a-c 38.21 B’
1m3 38.75 a-c 39.30 a-c 40.76 a-c 41.63 a-c 40.11 AB’
2m3 40.15 a-c 40.74 a-c 41.80 ab 43.36 a 41.51 A
3 m3 40.95 a-c 41.44 a-c 4221 a 43.67 a 42.06 A’
Mean 39.13 B 39.64 B 40.91 AB 4221 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 6: Effect of seaweed extract foliar application and compost treatments on stem dry weight (g) of snap during

2009 and 2010 seasons.
Seaweed extract concentration
Compost Mean
0.0ppm(control) | 250 ppm 500 ppm 750 ppm
1% seasons
0.0 m’(control) 5.10 ¢ 5.50 be 6.25 a-c 7.35 a-c 6.05 B’
1m’ 5.58 bc 7.61 a-c 8.48 a-c 8.36 a-c 7.51 AB’
2m3 8.08 a-c 7.17 a-c 7.88 a-c 8.49 a-c 791 A’
im 732 a-c 8.48 a-c 893 a 951 a 8.56 A’
Mean 6.52 A 7.19 A 7.89 A 843 A
2" seasons
0.0 m’(control) 534 b 529 b 6.51 ab 7.62 ab 6.19 B’
1m 6.26 ab 8.21 ab 9.06 ab 8.94 ab 8.12 AR’
2m3 8.34 ab 7.46 ab 8.06 ab 8.88 ab 8.18 A’
3m3 7.54 ab 8.94 ab 9.39 ab 9.96 a 8.96 A’
Mean 6.87 A 747 A 825 A 8.85 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Fruit setting percentage:

Table (7) and Figure (1) present the effect of
seaweed extract foliar application and compost
treatments on fruit set percentage during 2009 and
2010 seasons of study. The results showed that the
highest percentage of fruit set was obtained by
increasing seaweed compost levels with insignificance
difference among compost levels. In addition to that
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application of seaweed extract as foliar spray increased
percentage of fruit set significantly with increasing
concentration of seaweed extract. As to the interaction
among seaweed compost levels and seaweed extract, it
was noticed that the most effective treatments for
stimulating the percentage of fruit set were using
seaweed compost 3m® per feddan combined with 500
or 750 ppm seaweed extract In this respect, we agreed
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with Sridhar and engasamy 2010 he noticed that the
plants that received with 1.0% U. lactuca SLF showed
a maximum yield of 132 flowers per 10 plants per row
when compared only 93 flowers per 10 plants per row
in control. And also Nour, et al. (2010) found that
fruit set percentage affected by foliar spray with
seaweed extracts and reflected a significant effect on
setting percentage. While (Crouch and van Staden
1992) said that For example, tomato seedlings treated
with SWC set more flowers earlier than the control
plants. And (Featonby-Smith and van Staden 1983a,
b) due the same results to association with the
hormonal substances present in the extracts, especially
cytokinins. Also Khan er al 2009 found that in many
crops treated with seaweed extracts, yield is associated
with the number of flowers at maturity. As the onset
and development of flowering and the number of
flowers produced are linked to the developmental stage
of plants, seaweed extracts probably encourage
flowering by initiating robust plant growth. Similar
result found by Nour ef al 2010 he elucidate the effect
of foliar spray with seaweed extracts (without, 1g/ 1
and 2g/ 1) on flowering and fruit setting of tomato
plants, resulted indicate the effect of foliar spray with
seaweed extracts on flowering, fruiting and fruit
setting. In general, it is clear from the obtained results
that, increasing the dose of applied seaweed extracts
was associated with marked stimulative effect on
number of fruits. On the other hand, foliar spray with
seaweed extracts reflected a significant effect on
setting percentage. Sultana ef al 2011 study the
application of seaweed as soil amendment on soybean,

results showed slightly better effect on number of
flowers per plant.

Fruit characteristics, pod yield and quality:

Data presented in Tables (8 - 11) show the
influence of different levels of seaweed compost
treatments and different concentration of seaweed
extract as foliar application during 2009 and 2010
seasons on number of pods per plant, total pods yield
(gm) per plant, estimated pods yield (ton / feddan) and
marketable pods yield (ton / feddan) of snap bean and
we found that, In general, the pods yield of snap bean
responded positively to levels of seaweed compost.
Using seaweed compost 2m’ or 3m’ per feddan
increased number of pods per plant, estimated pods
yield (ton / feddan) and marketable pods yield (ton /
feddan). However using 3m?® per feddan was better on
total pods yield (gm) per plant in the two seasons as
compared with the other studied levels treatments.

Concerning the foliar application of seaweed
extract in the two tested seasons, the obtained data
showed that the foliar application of seaweed extract
increased significantly number of pods per plant, total
pods yield (gm) per plant, estimated pods yield (ton /
feddan) and marketable pods yield (ton / feddan) as
compared with the control treatment; there is no
significant difference between concentrations of
seaweed extract for these measurements. However, no
significance  differences  were  detected  for
concentration of seaweed extract treatments, with
slight increasing for concentration 750 ppm of seaweed
extract foliar application in the two tested seasons for
these measurements.

Table 7: Effect of seaweed extract foliar application and compost treatments on fruit set percentage of snap bean during

2009 and 2010 seasons.

Seaweed extract concentration
Compost [ - Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1* seasons
0.0 m*(control) 32.66 c-¢ 33.41 c-¢ 32.06 de 34.23 b-e 33.09 C
1 m’ 31.68 ¢ 34.29 b-de 35.05 a-e 37.00 a-e 34.50 BC’
2 m3 35.88 a-¢ 37.79 a-de 37.93 a-e 38.84 a-c 37.61 AB’
3 m3 38.05 a-e 38.36 a-d 41.00 a 40.35 ab 3944 A°
Mean 34.56 B 35.96 AB 36.51 A 37.60 A
2" seasons
0.0 m’(control) 30.61 e 3241 c-e 30.79 de 32.58 b-e 31.60 C’
1m3 32.24 c-e 35.69 a-e 36.83 a-c 37.86 a-c 35.65 B’
2m3 36.28 a-e 39.13 a 40.27 a 40.59 a 39.07 AB’
3 m3 36.69 a-d 38.41 ab 40.96 a 41.58 a 3941 A
Mean 3395 B 36.41 AB 37.21 A 38.15 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Figure (1): Effect of interaction of seaweed extract foliar application and compost treatments on fruit set percentage of

snap bean during 2009 and 2010 seasons.

Respecting the interactions, the studied
combination between adding seaweed compost with
different concentration of foliar application of seaweed
extract, indicated that the plants treated with seaweed
compost 3m® or 2m® combined with foliar application
of 500ppm or 750 ppm concentrations showed the
highest number of pods per plant, total pods yield (gm)
per plant, estimated pods yield (ton / feddan) and
marketable pods yield (ton / feddan) as compared with
other combination treatments the control treatment; in
the two seasons as compared with the. These results are
in harmony with those obtained by Kumar and Sahoo
2011; Temple and Bomke 1989 the pod yield for
beans increased after foliar spray with crude extracts of
Macrocystis integrifolia and E. maxima. also Sridhar
and Rengasamy 2011 found that the plants that
received with 1.0% U. lactuca SLF showed a
maximum yield of 132 flowers with 1.76 Kg fresh
weight per 10 plants per row when compared only 93
flowers with 1.24 Kg per 10 plants per row in control.
Similar results found by Zodape et al 2010 foliar
application of seaweed extract on green gram gave
significant increase in yield as compared to increase in
control. Increase in yield was due to increase in
number of pods as well as weight of pods per plant.
And Nour et al 2010 elucidate the effect of foliar spray
with seaweed extracts (without, 1g/ | and 2g/ 1) on
yield and yield components of tomato plants, results
indicate that foliar spray with seaweed at a rate of 2g/1
gave the highest results on yield and yield components,
but without reaching to the statistical level, the
increases occurred on yield and its components might
be attributed to the increasing in vegetative growth
parameters. Similar result obtained from Sridhar and
Rengasamy 2010 that the plants that received with
1.0% SLF plus 50% recommended rate of chemical
fertilizers recorded a maximum yield of 4.1 Kg fresh
weight of pod/plot when compared to only 3.7 Kg/plot
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in 100% recommended rate of chemical fertilizers. and
Seaweed liquid fertilizers were found superior than
chemical fertilizer because of the presence of high
levels of organic matter and these seaweed extract
obtained from S. wightii that used in this study
contained a maximum amount of K compared to the
other macro nutrient N and P. Ramya et al 2010 used
liquid extracts of marine as soil drench to cluster bean
plant and noticed maximum enhancement in yield
parameters such as number of pods per plant, pod
weight, pod length. Thirumaran et al 2009 investigat
an attempt has been made to study the effect of SLF
with or without chemical fertilizer on growth and yield
content of Cyamopsis tetragonoloba (L) Taub. Result
showed that Weight of Vegetables in cluster bean the
maximum weight of vegetables recorded was 6.76 g in
the plants that received 20% SLF with recommended
level of chemical fertilizer compared with the observed
value was 2.62 g in the control plant. It is probably due
to the presence of growth promoting hormones and
nutrients in more quantities in the brown alga than in
other groups of algae. Seaweed liquid fertilizer can be
applied to various crop plants in order to enrich the
nutrient content of the soil and intern to increase the
growth and yield of cultivable plants. Rathore et al
2009 study the effects of foliar applications of different
concentrations of seaweed extract on yield of soybean,
so foliar applications of seaweed extract significantly
enhanced yield parameters. The highest grain yield was
recorded with applications of 15% seaweed extract,
followed by 12.5% seaweed extract that resulted in
57% and 46% increases respectively compared to the
control. Khan ef al 2009 found that treatment with
seaweed extracts on yield has enhancement effects due
to improved chlorophyll content in leaves of various
crop plants have been attributed to the betaines present
in the seaweed, yield increases in seaweed-treated
plants are thought to be associated with the hormonal
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substances present in the extracts, especially
cytokinins; cytokinins in vegetative plant organs are
associated with nutrient partitioning, whereas in
reproductive organs, high levels of cytokinins may be
linked with nutrient. These results are in harmony with
those obtained by (Zodape et al 2008; Crouch and
van Staden 1992; Featonby-Smith and van Staden
1983a, b, 1984). Seaweed extract increased fruit yield
when sprayed on tomato plants during the vegetative

stage, producing large sized fruits (30% increase in
fresh fruit weight over the controls) with superior
quality and explain these to the effects of the
application of seaweed fertilizers in improving total
fruit production may be related to the effect of
cytokinins. Foliar application of seaweed liquid extract
(Kelpak 66) enhanced bean yield by 24% Nelson and
van Staden 1984.

Table 8: Effect of seaweed extract foliar application and compost treatments on number of pods of snap bean during

2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) 250 ppm | 500 ppm | 750 ppm
1* seasons
0.0 m*(control) 16.25d 17.50 cd 18.25 b-d 20.38 a-d 18.09 C
1 m’ 17.50 cd 19.13 a-d 20.13 a-d 21.50 a-c 19.56 B’
2m3 20.38 a-d 22.13 a-c 22.63 ab 24.00 a 2228 A’
3 m3 21.25 a-d 23.13 ab 2350 a 2413 a 23.00 A’
Mean 18.84 B 20.47 AB 21.13 AB 22.50 A
2" seasons
0.0 m*(control) 17.63 d 18.88 cd 19.13 cd 21.75 a-d 19.34 C
1m3 19.50 b-d 20.50 a-d 21.88 a-d 22.88 a-c 21.19 B’
2 m3 21.50 a-d 22.63 a-c 23.25 a-c 24.75 a 23.03 A’
3 m3 21.25 a-d 22.50 a-c 23.25 a-c 24.13 ab 2278 A’
Mean 19.97 B 21.13 AB 21.88 AB 2338 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 9: Effect of seaweed extract foliar application and compost treatments on total pod yield / plant (g) of snap bean
during 2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) 250 ppm 500 ppm 750 ppm
1* seasons (2009)
0.0 m*(control) 66.65 ef 69.73 d-f 72.21 c-f 79.18 a-¢ 71.94 C
1 m’ 65.29 f 73.96 b-f 76.89 a-f 81.11 a-d 74.31 BC’
2 m3 73.25 c-f 80.19 a-d 81.23 a-d 83.25 a-c 79.48 AB’
3 m3 76.78 b-f 81.43 a-d 86.25 ab 89.38 a 83.46 A’
Mean 70.49 C 76.33 BC 79.14 AB 8323 A
2" seasons (2010)
0.0 m*(control) 71.58 e 75.93 c-¢ 77.41 c-e 83.51 a-d 77.11 C
1 m3 75.35 de 79.31 b-¢ 83.24 a-d 86.02 a-d 80.98 BC’
2 m3 77.60 b-¢ 83.74 a-d 86.20 a-d 86.99 a-c 83.63 B’
3 m3 84.10 a-d 88.87 ab 92.61 a 9438 a 89.99 A’
Mean 77.16 B 81.96 AB 84.87 A 87.72 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 10: Effect of seaweed extract foliar application and compost treatments on estimated pod yield (ton/ fed.) of snap

bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) 250 ppm 500 ppm 750 ppm
1% seasons
0.0 m*(control) 5.17 cd 5.41 b-d 5.60 a-d 6.14 a-d 5.58 C’
1m’ 5.06 d 5.74 a-d 5.96 a-d 6.29 a-d 5.76 BC’
2m3 5.68 a-d 6.22 a-d 6.30 a-d 6.46 a-c 6.16 AB’
3m3 5.95 ad 6.31 a-d 6.69 ab 693 a 647 A’
Mean 547 B 592 AB 6.14 AB 6.45 A
2" seasons
0.0 m’(control) 5.55 d 5.89 cd 6.00 b-d 6.48 a-cd 5.98 B’
1m3 5.84 cd 6.15 a-d 6.46 a-d 6.67 a-d 6.28 B’
2m3 6.02 b-d 6.49 a-d 6.68 a-d 6.75 a-c 6.49 AB’
3m3 6.52 a-d 6.89 a-c 7.18 ab 732 a 698 A’
Mean 598 B 6.36 AB 6.58 A 6.80 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 11: Effect of seaweed extract foliar application and compost treatments on marketable pod yield (ton/ fed.) of
snap bean during 2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) | 250 ppm 500 ppm 750 ppm
1* seasons
0.0 m’(control) 422¢ 4.65 c-¢ 4.79 b-e 5.27 b-e 473 C
1 m’ 4.50 de 5.07 b-¢ 5.26 a-e 5.47 a-d 5.08 BC’
Ym 5.01 b-e 5.56 a-d 5.79 a-c 5.62 a-d 550 AB’
im 5.55a-d 5.88 ab 627 a 631 a 6.00 A’
Mean 482 B 529 AB 553 A 5.67 A
2" seasons
0.0 m3(control) 4.68 ¢ 5.07 de 5.17 c-e 5.56 a-e 512 B’
1 m3 533 c-e 5.50 b-e 5.68 a-e 5.88 a-d 5.60 B’
? m3 5.42 c-e 5.80 a-e 6.01 a-d 6.06 a-d 5.82 AB’
3m3 6.06 a-d 6.26 a-c 6.56 ab 6.63 a 638 A’
Mean 537 B 5.66 AB 5.85 A 6.03 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Chemical Component:

Mineral Component (N, P, K, Mg)

Tables (12 — 15) presented the influence of
different levels of seaweed compost treatments and
different concentration of seaweed extract as foliar
application during 2009 and 2010 seasons on Mineral
component [Nitrogen, Phosphor, Potassium and
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Magnesium in leaves (mg/ 100 mg DW)] of snap bean
and we mentioned that, In general, the mineral
component in leaves of snap bean responded positively
to levels of seaweed compost. Using seaweed compost
3m’ per feddan increased percentage of nitrogen,
phosphor, potassium and magnesium in leaves with
insignificance differences with 2m® seaweed compost
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as compared with control. However using 1m’ seaweed
compost per feddan give the highest percentage of
minerals under study over the control in the two
seasons.

Concerning the foliar application of seaweed
extract in the two tested seasons, the obtained data
showed that nitrogen in the first season hasn’t
significance difference over the treatment. Although,
the second season give significance differences as
compared to control and the same result had obtained
in percentage of magnesium in the two tested seasons.
But percentage of phosphor and potassium in leaves
affected by the foliar application of seaweed extract,
increased significantly by increasing concentration of
seaweed extract, as compared with the control
treatment; but no significance differences were
detected for concentrations of seaweed extract.

Respecting the interactions, the studied
combination between adding seaweed compost with
different concentration of foliar application of seaweed
extract on Nitrogen, Phosphor, Potassium and
Magnesium in leaves indicated that the plants were
reflect increasing in percentage of mineral by
increasing levels of seaweed compost combining with
increasing in seaweed extract foliar application as
compared with other combination treatments with the
control treatment in the two seasons. These results are
in harmony with those obtained by Pise, N.M. and
A.B. Sabale (2010) that investigated the effect of
seaweed extract on growth and biochemical
constituents of fenugreek and found that it has been
observed that total nitrogen activity increased at lower
to higher concentrations of both the treatments of

seaweeds. All values are compared to control then total
nitrogen content in leaves (8.89 g 100-1g dry wt) and
control was (2.29 g 100-1g dry wt). Similar result
obtained by Shehata et. al. 2011 investigate the effect
of amino acid and seaweed extract compared to control
on celeriac plants and results indicated that spraying
the plants with amino acids and seaweed extract at
higher rate tended to have the highest values from P
and K content of leaves compared with control. The
enhancing potential of seaweeds might be attributed to
the presence of potassium as a main component in the
seaweed extract. Also Nour ef al 2010 elucidate the
effect of foliar spray with seaweed extracts (without,
lg/ 1 and 2g/ 1) on chemical constituents of tomato
plants, resulted showed that, in general, it is evident
that spraying tomato plants with seaweed extracts at a
rate of 2g/1 significantly increased T.S.S. and gave the
best results of N, P, K and protein (%) but without
reaching to the statistical level. And assure our result
by Rathore et al 2009 when he study the effects of
foliar applications of different concentrations of
seaweed extract on nutrient uptake of soybean and
indicated that improved nutrient uptake (N, P, K and S)
was observed with seaweed extract application.
Application of seaweed extract increased mineral
content (N content) of beans in all concentration
compared to control plants obtained these result by
Beckett, R P, Mathegka A. D. and J.Van Staden
1994. And disagree with Zahid B. P. 1999 used
seaweed manure on three plants to study its effect on
magnesium and some other minerals and found that
seaweed manure equal in results on control and the
magnesium content in the three plants of study.

Table 12: Effect of seaweed extract foliar application and compost treatments on nitrogen in leaves (mg/ 100 mg DW)

of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) 250 ppm 500 ppm 750 ppm
1* seasons
0.0 m’(control) 21.03 ¢ 23.37 be 25.27 a-c 26.69 a-c 24.09 B’
1 m’ 23.22 be 27.25 ab 2942 a 28.59 ab 27.12 AB’
2m3 25.28 a-c 2541 a-c 25.46 a-c 26.85 a-c 25.75 AB’
3m3 25.60 a-c 27.57 ab 27.60 ab 29.01 ab 27.44 A’
Mean 2378 A 2590 A 26.94 A 27.78 A
2" seasons
0.0 m’(control) 20.54 ¢ 21.87 e 24.46 c-e 25.79 b-e 23.17 C’
1m3 23.23 de 27.25 a-d 28.87 a-c 28.36 a-d 2693 B’
2m3 28.16 a-d 28.75 a-c 28.61 a-c 30.26 ab 28.94 AB’
3m3 28.74 a-c 30.38 ab 30.46 ab 3141 a 30.25 A’
Mean 25.17 B 27.06 AB 28.10 AB 28.95 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 13: Effect of seaweed extract foliar application and compost treatments on phosphorus in leaves (mg/ 100 mg
DW) of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration

Compost 0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm Mean
1% seasons
0.0 m’(control) 11.14 b 12.14 ab 13.15 ab 14.11 ab 12.63 B’
1m’ 12.54 ab 14.68 ab 1599 a 15.32 ab 14.63 A’
2m3 12.59 ab 12.49 ab 12.16 ab 13.16 ab 12.60 B’
3m3 13.12 ab 13.94 ab 13.99 ab 14.41 ab 13.87 AB’
Mean 12.35B 13.31 AB 13.82 A 1425 A
2" seasons
0.0 m’(control) 10.45 ¢ 11.65 be 12.38 a-c 13.16 a-c 1191 B’
1m3 12.35 a-c 14.47 ab 15.41 ab 14.96 ab 1430 A°
2m3 14.32 a-c 14.47 ab 14.42 a-c 15.06 ab 14.57 A°
3m3 14.84 ab 1573 a 15.60 ab 1595 a 1553 A’
Mean 12.99 B 14.08 AB 1445 A 1478 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
Table 14: Effect of seaweed extract foliar application and compost treatments on potassium in leaves ( mg/ 100 mg
DW ) of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1" seasons
0.0 m*(control) 3771 e 41.99 c-e 44.72 a-d 47.15 a-c 42.89 B’
1m’ 40.04 de 46.49 a-c 50.01 a 48.55 ab 46.27 A’
2m3 42.74 b-e 43.39 b-e 4347 b-e 45.85 a-e 43.86 AB’
3 m3 4391 a-e 46.81 a-c 4737 a-c 49.85 a 46.99 A’
Mean 41.10 B 44.67 A 46.39 A 47.85 A
2" seasons
0.0 m’(control) 38.65 40.18 d-f 44.42 cf 47.09 a-c 4258 C
1m3 39.90 ef 46.73 be 48.87 a-c 48.26 a-c 45.94 BC’
2m3 45.67 c-e 46.71 be 46.42 b-d 49.04 a-c 46.96 B’
3m3 49.86 a-c 52.39 ab 52.66 ab 53.14 a 52.01 A’
Mean 4352 B 46.50 AB 48.09 A 4938 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
Table 15: Effect of seaweed extract foliar application and compost treatments on magnesium in leaves (mg/ 100 mg
DW) of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1* seasons
0.0 m*(control) 10.21 ¢ 10.74 be 11.55 a-c 12.40 a-c 1122 B’
1 m’ 11.27 a-c 12.97 a-c 13.82 ab 13.76 ab 12.96 A’
2m3 13.45 ab 13.19 a-c 13.31 a-c 13.76 ab 13.43 A°
31-[13 13.12 a-c 13.87 a 1398 a 1393 a 13.72 A
Mean 1201 A 12.69 A 13.17 A 13.46 A
2" seasons
0.0 m’(control) 9.82 d 9.95 cd 10.57 b-d 11.24 a-d 10.40 C
1m3 10.99 a-d 12.88 a-d 13.72 ab 13.31 ab 12.73 B’
2m3 13.07 a-c 13.21 ab 13.16 ab 13.75 ab 13.30 AB’
im 13.66 ab 14.16 a 14.17 a 14.02 a 14.00 A°
Mean 11.89 A 12.55 A 1291 A 13.08 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

http://www.americanscience.org 13 editor(@americanscience.org




Journal of American Science 2012;8(6)

http://www.sciencepub.net/american

Bio-chemical component:

Data presented in Tables (16 - 21) show the
influence of different levels of seaweed compost
treatments and different concentration of seaweed
extract as foliar application during 2009 and 2010
seasons on chlorophyll reading, fiber percentage in pods,
total soluble protein (mg/100mg DW) in pods, free
amino acid percentage in leaves and total carbohydrates
(mg/100 mg DW.) in leaves and in pods of snap bean
and the result was in general, biochemical component of
snap bean responded positively to levels of seaweed
compost compared with control.  Using seaweed
compost 1m’, 2m’ or 3m’ per feddan increased total
soluble protein in pods, free amino acid percentage in
leaves and total carbohydrates in leaves without
significance difference between treatments but using
seaweed compost 2m’ or 3m® per feddan increased total
carbohydrates in pods with significance difference as
compared with the other studied levels of treatments.
However increasing seaweed compost levels there was
no significance difference about fiber measurements in
pods over the control. On the other hand, increased
seaweed compost levels increased chlorophyll reading in
leaves with significance difference about treatments.

Concerning the foliar application of seaweed
extract in the two tested seasons, the obtained data
showed that the measurements (chlorophyll reading,
total soluble protein (mg/100mg DW) in pods, free
amino acid percentage in leaves and total carbohydrates
(mg/100 mg DW.) in leaves ) increased by increasing
foliar application of seaweed extract concentration;
increased significantly when compared with control. On
the other side there were no significance differences
detected for the fiber percentage in pods and total
carbohydrates in pods as compared with the other
studied levels of the treatments.

Respecting the interactions, the studied
combination between adding different levels of seaweed
compost with different concentration of foliar
application of seaweed extract, on chlorophyll reading,
fiber percentage in pods, total  soluble protein
(mg/100mg DW) in pods, free amino acid percentage in
leaves and total carbohydrates (mg/100 mg DW.) in
leaves and in pods indicated that plants treated with
seaweed compost 3m® combined with seaweed extract
foliar application of 750ppm concentration showed the
best of chlorophyll reading, total soluble protein
(mg/100mg DW) in pods, free amino acid percentage in
leaves and total carbohydrates (mg/100 mg DW.) in
leaves and in pods. The opposite were noticed in table
(28) and figure (4), fiber percentage in pods, the highest
percentage found in 0 m® of seaweed compost combined
with 0.0 ppm seaweed extract foliar application and the
lowest percentage found in 3m’ of seaweed compost
combined with 750 ppm seaweed extract foliar
application, in the two seasons as compared with the
other combination treatments. This result in agreement
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with Sridhar and Rengasamy 2011 Tagetes etecta
treated with four different concentrations of U. lactuca
SLF 0.25%, 0.5%, 1.0% and 1.5% showed enhanced
values on different physical and biochemical features
than the plant received only water, SLF treatment
increased concentration of photosynthetic pigments. At
1.0 % concentration, the plants contained maximum
concentrations of total chlorophyll, chlorophyll a and
chlorophyll b. their increments were more than 41.0%,
42.0% and 37.0% respectively, when compared to
control and due this to this may be the consequence of
uptake of magnesium content from the SLF; SLF can
improve the accumulation of total carbohydrate, total
protein and total lipid contents was also found maximum
when the plants received with 1.0% SLF on marigold.
At this condition their increments were more than
37.0%, 58.0% and 60.0% respectively and due this to
the analysis of seaweed extract of U. lactuca revealed
that amongst macronutrient the values of total nitrogen
were maximum followed by potassium, sulphur,
magnesium, calcium and phosphorus. And similar result
obtained by El-Sheekh, and El-Saiedh (1999). the
analysis of protein content of root and shoot system of
Vicia faba showed that seaweed extracts increased
protein content in both root and shoot system. The
height amount of proteins was obtained in shoot system
under the treatment seaweed extracts. It was implied that
a- naphthalenacetic acid may induced some specific
proteins during germination including the acidic
lipoxygenases in bean embryos and they was suggested
the possible role of plant growth regulators like auxin
and cytokinin as well as macro and micro elements
present in the SLFs for the appearance of those induced
proteins, and (Liu ef al. 1991) said so that auxins may
act either by turning on the expression of certain genes
or by being involved in the modification of key gene
products. Also Shehata et. al. 2011 investigate the effect
of amino acid and seaweed extract compared to control
on celeriac plants and results indicated that spraying the
plants with amino acids and seaweed extract at higher
rate significantly increased values from photosynthetic
pigments content of leaves compared with control. And
due to Seaweed extracts contain significant amounts of
cytokinins, auxins and betaines, which enhance
chlorophyll concentration in the leaves. These results
was in harmony with Ramya et al 2010; Atzmon and
Van Staden, 1994 used liquid extracts of marine as soil
drench to cluster bean plant and noticed there was a
significant increase in biochemical parameters such as
photosynthetic pigments, protein content and amino
acids. Increase in the photosynthetic pigments of cluster
bean may be due to the presence of magnesium which is
the chief constituent for chlorophyll synthesis or due the
increase in photosynthetic pigments to increase in
number and size of the chloroplast and better grana
development. Similar records by Pise, N.M. and A.B.
Sabale 2010 the biochemical constituents of fenugreek
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increased with concentration levels up to 50%. The
highest values of total chlorophyll content (142.6+0.12
mg/100g fr. wt.), carotenoid (13.16+0.05 mg/100g fr.
wt.), protein content of leaves (3.31 mg/100g fr. wt.),
amino acid content of leaves (4.68 g 100-1g dry wt.),
total carbohydrate content of leaves Photosynthetic
pigments were enhanced by both the treatments of SWC
when compared to the control values. Sargassum
treatment (50%) was equally effective as that of
Hoagland while that of Ulva was found less promotive.
The increase in the protein content at lower
concentration of SLF might be due to absorption of most
of the necessary elements by the seedlings. Thirumaran
et al 2009 investigat an attempt has been made to study
the effect of SLF with or without chemical fertilizer on
pigment content of Cyamopsis tetragonoloba (L) Taub.
Result showed that chlorophyll‘a’, chlorophyll‘b’ and
total chlorophyll in cluster bean the maximum content
obtained plants that received 20% SLF with
recommended level of chemical fertilizer. It is probably
due to the presence of growth promoting hormones and
nutrients in more quantities in the brown alga than in
other groups of algae. This result was in harmony with
Christobel, G. J. 2008 in the present study higher
amount of chlorophyll a, b and total chlorophyll were
found in the leaves of Phaseolus aureus treated with low
concentration of SLF (1% and 5%) than that of higher
concentration of SLF (10% and 25%). The minimum
chlorophyll a and b content was observed in control
plant. The high chlorophyll content in the plant treated
with low concentration of seaweed liquid fertilizer may
be due to the presence of betaines as reported by
Blunden er al, 1997 who assure that the seaweed
extract applied as foliar spray enhanced the leaf
chlorophyll level in plants. In the study high Mg and Fe
content in Sargassum might have influenced the
synthesis of chlorophyll and add that in all cases, soil
application of the seaweed extract resulted in
significantly higher chlorophyll contents of the treated
plants than foliar application. And they explain these
results by higher chlorophyll concentrations in the leaves
resulting from soil application of the seaweed extract
could be achieved also by using the solution of betaines.
These data strongly indicate that the effects on leaf
chlorophyll contents produced by the use of seaweed
extracts are due to the betaines contained in them. It
appears probable that the activity of the seaweed extract
and the betaines is the result of slowing down the
degradation of leaf chlorophyll rather than increasing its
content. The possible role of betaines in producing this
result was considered and the effect on leaf chlorophyll
content was investigated using a cucumber bioassay
procedure devised for cytokinins reported by (Fletcher,
1982). Khan et al 2009 agree with us that they found
treatment with seaweed extracts enhancing leaf
chlorophyll content of plants, this increase in
chlorophyll content may be due to a decrease in
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chlorophyll degradation and (Whapham et al 1993)
assure that results, that this increase in chlorophyll
content was a result of reduction in chlorophyll
degradation, which might be caused in part by betaines
in the seaweed extract. It has been indicated that betaine
may work as a nitrogen source when provided in low
concentration and serve as an osmolyte at higher
concentration. Also (EI-Sheekh and el-Saied 2000;
Mostafa and Zheekh 1999; Whapham et al. 1992;
Featonby-Smith BC, van Staden J 1984) found that
foliar application of seaweed extract has increased
chlorophell content of phaseoulus vulgarise and enhance
the chlorophyll contents in the leaves, either to the soil
or to the foliage of tomato plants produced leaves that,
after 34 days, were visually more green than those of
control plants. Zodape et al 2008 study the effect of
liquid seaweed fertilizers applied as a foliar spray with
different concentration on nutrition quality of okra and
found that plants sprayed with LSF showed a significant
increase in nutrition quality of okra as carbohydrate,
protein and dietary fiber. This result was in harmony
with Zahid B. P. 1999 used Seaweed manure on three
plants to study its effect on fiber and found that there is
slight different between seaweed manure treatments and
control but this different was not significant.and these
result was the same with Zodape et al 2010 foliar
application of seaweed extract on green gram plants not
only increased seed yield but also improved nutrition
quality of seeds compared to control , carbohydrate
content has increased and protein content and
Christobel, G. J. 2008 it was significantly noticed that
the protein content of green gram plants was at higher
level in the pods of Phaseolus aureus L treated with the
SLF of low concentration (1% and 5%) than control, so
these results Also reported by Sivasankari et al 2006
when used different concentration of seaweed extract of
S. wightii, found that there was significant difference in
biochemical status of different concentration levels so
that the biochemical constituents increased with
concentration up to 20% and thereafter it declined . The
highest value of chlorophyll content , protein content of
shoot and amino acids content of shoot, were recorded at
20% S. wightii extract of soaked seedlings compared
with control and other treatments and due these result to
the presence of some growth promoting substances such
as IAA and IBA, gibberellins, cytokinins,
micronutrients, vitamins and amino acids.

Carbohydrate fraction (mg/100 mg DW.) in leaves:

Data presented in Tables (22) and figure (2 )show the
interaction of the four levels of seaweed compost
treatments and four different concentration of seaweed
extract as foliar application during 2009 and 2010
seasons on carbohydrate fraction (mg/100 mg DW.) in
leaves and the result presented that using seaweed
compost 3m® per feddan combined with 750ppm of
seaweed extract foliar spray increased significantly
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total carbohydrates, total sugars and non reducing
sugar and the opposite result found with reducing sugar
in control plants in the two tested seasons. This result
was in harmony with Ramya er al 2010 used liquid
extracts of marine as soil drench to cluster bean plant
and noticed maximum influence on reducing sugar.
Similar result obtained by Shehata et al 2011
investigate the effect of amino acid and seaweed
extract compared to control on celeriac plants and
results indicated that either amino acids or seaweed
extract increased total sugar content compared to check
treatment and such effect were more distinct and
significant via using the higher rate with no significant
differences between them. Also Sivasankari et al
2006 used different concentration of seaweed extract of
S. wightii by soaking seedling of vigna sininses and

biochemical status of different concentration levels so
that the biochemical -constituents increased with
concentration up to 20% and thereafter it declined .
The highest value of reducing sugar content of shoot
and total sugars content of shoot were recorded at 20%
S. wightii extract compared with control and other
treatments and due these result to the presence of some
growth promoting substances such as IAA and IBA,
gibberellins, cytokinins, micronutrients , vitamins and
amino acids. Assure that total soluble sugars increased
in both root and shoot system under the treatment of
green and red algal extract (El-Sheekh and El- Saied,
1999). Also Blunden et al 1979; Aitken and Senn
1965 foliar application of seaweed extract increased
sugar content of sugar beet due the increasing sugar
content to seaweed component of laminarin and

found that there was significant difference in manitol that’s take place of sugar in seaweed.

Table 16: Effect of seaweed extract foliar application and compost treatments on chlorophyll reading (SPAD) of snap
bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1¥ seasons
0.0 m*(control) 35.95 cd 37.82 a-d 39.05 a-d 40.58 a-d 38.35B’
1 m’ 35.87d 37.35b-d 39.33 ad 40.79 ab 38.33 B’
2m3 38.25 a-d 39.60 a-d 41.48 ab 41.13 ab 40.11 AB’
3 m3 40.67 abc 41.15 ab 42.16 a 42,58 a 41.64 A’
Mean 37.68 B 3898 A 40.50 A 41.27 A
2™ seasons
0.0 m*(control) 35.25d 37.20 b-d 38.63 a-d 41.15 a-c 38.06 C
1 m3 36.27 cd 37.44 b-d 39.48 a-d 41.74 ab 38.73 BC’
2m3 38.38 a-d 40.48 a-c 41.84 ab 41.99 ab 40.67 AB’
3m3 40.97 a-c 41.59 ab 42.70 a 43.13 a 42.10 A’
Mean 37.72 B 39.18 AB 40.66 AB 42.00 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 17: Effect of seaweed extract foliar application and compost treatments on fibre percentage in pods of snap bean
during 2009 and 2010 seasons.

Seaweed extract concentration

Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1% seasons
0.0 m’(control) 141 a 1.40 ab 1.35 a-c 1.35 a-c 1.38 A’
1 m’ 1.36 a-c 1.37 a-c 1.33 a-c 1.28 a-c 1.34 A°
2m3 1.35 a-c 1.27 a-c 1.23 a-c 1.18 be 1.26 A’
T 133 a<c 1.28 a-c 124 ac 117 ¢ 125 A°
Mean 1.36 A 1.33 A 1.29 A 1.24 A
2™ seasons
0.0 m’(control) 1.36 a 1.35 a 133 a 1.30 a 1.34 A’
1m3 1.34 a 133 a 1.28 a 123 a 1.29 A°
2m3 132 a 1.26 a 120 a 1.16 a 124 A°
3m3 1.30 a 123 a 1.19 a 1.16 a 1.22A°
Mean 1.33 A 1.29 A 125 A 1.21 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 18: Effect seaweed extract foliar application and compost treatments on total soluble protein (mg/100mg DW) in
pods of snap bean during 2009 and 2010 seasons.

Compost Seaweed extract concentration .
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1% seasons
0.0 m*(control) 171 g 1.77 fg 1.74 g 1.95 ef 1.79B’
1 m’ 2.14 c-e 2.17 b-d 2.36 a 2.13 c-e 220 A°
2m3 2.10 de 2.09 de 247 a 232 a-c 225 A°
3m3 2.35 ab 2.13 de 2.32 a-c 239 a 230 A’
Mean 2.08 AB 2.04 B 222 A 220 A
2" seasons
0.0 m’(control) 1.67 h 1.72 h 1.71 h 1.76 gh 1.72 B’
1m3 1.89 f-h 1.97 g-e 2.01d-f 2.30 a-c 2.04A°
2 m3 2.22¢cd 2.17 c-e 2.27 be 2.35a-c 2.25A°
3 m3 223 ¢ 2.27 be 245 ab 252a 237TA°
Mean 2.00 B 2.03 AB 2.11 AB 223 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
Table19: Effect of seaweed extract foliar application and compost treatments on free amino acid percentage in leaves
of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1* seasons
0.0 m’(control) 0.62 e 0.68 e 0.66 e 0.74 d 0.68 B’
1 m’ 0.80 cd 0.82 be 0.89 a 0.81 ¢ 0.83 A’
’m 0.80 cd 0.79 cd 094 a 0.88 ab 0.85 A’
3m3 0.89 a 0.81 ¢ 0.88 ab 091 a 0.87 A’
Mean 0.78 B 0.78 B 0.84 A 0.84 A
2" seasons
0.0 m’(control) 0.63 h 0.65 h 0.65 h 0.67 gh 0.65 C’
Im 0.72 fh 0.75 e-g 0.76 def 0.87 a-c 0.78 B’
2m3 0.84 cd 0.82 c-e 0.86 be 0.89 a-c 0.85 AB’
im 0.85 ¢ 0.86 be 0.93 ab 0.95a 0.90 A’
Mean 0.76 B 0.77 AB 0.80 AB 0.85 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
Table 20: Effect seaweed extract foliar application and compost treatments on total carbohydrates (mg/100 mg DW.) in
leaves of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1™ seasons
0.0 m*(control) 2332 f 24.58 f 24.72 ef 25.40 c-e 2451 B’
1 m? 25.03 de 25.33 de 25.83 b-e 25.99 b-e 2555AB’
2 m3 26.87 a-c 26.31 a-d 26.49 a-d 26.33a-d 26.50 A’
3 m3 27.69 a 26.90 a-c 27.57 a 27.14 ab 2733 A°
Mean 2573 B 2578 B 26.15 A 2622 A
2" seasons
0.0 m’(control) 21.03d 21.53 d 2197 d 25.07 ¢ 22.40 B’
1m3 25.34 be 25.69 a-c 25.99 a-c 25.80 a-c 2571 A
2m3 25.74 a-c 26.36 a 26.11 ab 26.65 a 2622 A’
3 m3 26.36 a 26.56 a 26.68 a 26.62a a 26.56 A’
Mean 24.62 B 25.04 AB 25.19 AB 26.04 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.
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Table 21: Effect of seaweed extract foliar application and compost treatments on total carbohydrates (mg/100mg DW)
in pods of snap bean during 2009 and 2010 seasons.

Seaweed extract concentration
Compost - [ Mean
0.0ppm(control) | 250 ppm | 500 ppm | 750 ppm
1* seasons (2009)

0.0 m*(control) 20.22 f 20.40 ef 20.92 d-f 21.95 b-f 20.87 B’
1 m’ 21.29 d-f 21.62 d-f 21.77 c-f 23.71 a-f 22.10 B’
2 m3 25.08 a-f 23.93 a-f 25.35 a-d 25.54 a-d 2498 A’
3m3 25.49 a-d 26.48 a-c 26.88 a 26.72 ab 26.39 A’
Mean 23.02 A 23.11 A 2373 A 2448 A

2" seasons (2010)

0.0 m’(control) 21.00 d 21.31 d 21.93 d 22.41 cd 21.66 B’
1m3 21.88 d 2141 d 23.91 b-d 24.15 a-d 22.84 B’
2m3 25.68 a-c 26.52 ab 25.92 a-c 26.17 ab 26.07 A’
3m3 27.58 a 27.22 ab 26.17 ab 26.55 ab 26.88 A’
Mean 24.03 A 24.12 A 2448 A 24.82 A

Means followed by different letters are significantly different at P< 0.5 level; Duncan's multiple range test.

Table 22: Effect of interaction of seaweed extract foliar application and compost treatments on carbohydrate fraction
(mg/100 mg DW.) in leaves of snap bean during 2009 and 2010 seasons.

2009 2010
Treatments stz reducing non Total Total reducing non
carbohydrat Total sugars reducing reducing
os sugars - carbohydrates  sugars sugars -

Cisl1 2332 f 16.96 d 11.53 ab 543 e 21.03 d 15.63 d | 10.59 a 5.03 e
C1S2 24.58 f 17.51 cd 11.81 a 5.70 e 21.53 d 1571 d 10.18 ab 554 ¢
CI1S3 24.72ef 17.54 ¢cd  10.74 b-d 6.80 cd 2197 d 16.01 cd 10.07 be 5.94 de
Cl1s4 25.40 c-e 17.90 be 11.72 a 6.18 de 25.07 ¢ 16.77 a-d  10.00 be 6.77 c-¢
C2s1 25.03de 18.15 a-bc  11.19 ac  6.96 cd 25.34 be 16.54b-d 9.86 b-d 6.68 c-¢
C2S82 25.33de 18.29 a-c  10.69 b-e  7.60 bc 25.69 a-c 16.60 b-d 9.74 b-de  6.86 b-¢
C2S3 25.83b-¢ 18.67 ab 10.38 c-e 828 ab 2599a-c 1729 a-d 9.63 c-g  7.66 a-cd
C254 25.99b-¢ 18.65 ab 10.11 de 8.55 ab 25.80 a-c 17.51a-d 9.80 b-d  7.71 a-d
C3S1 26.87a-c 18.59 ab 10.29 c-e 831 ab 25.74 a-c 17.99 ab 9.77 b-d 822 a-c
C3S82 26.31a-d 18.55 ab 10.39 c-e  8.16ab 26.36 a 17.76 a-c  9.67 c-f 8.09 a-c
C3S3 2649 a-d  18.42 ab 10.32 c-e  8.11ab 26.11 ab 17.81 a-c  9.46 d-h 8.35 a-c
C3S4 26.33 a-d 18.71 a 10.46 c-e  8.25ab 26.65 a 17.85 ac 9.16 h 8.69 ab
C4s1 27.69 a 18.80 a 10.65b-e  8.15ab 26.36 a 18.17 ab  9.29 e-h 8.88 a
C4S82 26.90 a-c  18.30 a-c 9.94 de 8.36 ab 26.56 a 18.26 ab  9.21 gh 9.05 a
C4S3 27.57 a 18.85 a 10.00 de 8.85 a 26.68 a 18.42 ab 927 h 9.15 a
C4584 27.14 ab 18.81 a 9.80 e 9.01 a 26.62 a 18.61 a 9.14 h 947 a

C = compost treatment (0.0 [ control ]—1-2-3 m’) S = seaweed extract foliar application (0.0 [ control ] —
250 — 500 — 750 ppm )
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