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ABSTRACT: Seaweeds are potentially excellent sources of highly bioactive secondary metabolites that
could represent useful leads in the development of new functional ingredients. They are a large and
diverse group of simple, typically autotrophic organisms ranging from unicellular to multicellular forms.
Macroalgae (seaweeds) can be classified into three broad groups as red algae, brown algae and green
algae, based on their pigmentation. In addition, many reports have been published regarding isolated
compounds from seaweeds with various biological activities, demonstrating their ability to produce
important metabolites unlike those found in terrestrial species. The main objective of this study is to
evaluate the application of different concentrations of seaweed extract in enhancing the growth, yield,
quality and nutrient uptake of plants grown in fields, under rain fed conditions.
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INTRODUCTION
Liquid extracts obtained from seaweeds have recently gained importance as foliar sprays for many crops
including various grasses, cereals, flowers and vegetable species (Crouch and Van Staden, 1994). Seaweed
extracts contains major and minor nutrients, amino acids, vitamins, cytokinins, auxin and abscisic acid like growth
promoting substances (Mooney and Van Staden, 1986) and have been reported to stimulate the growth and yield
of plants (Rama Rao, 1991), develop tolerance to environment stress (Zhang and Schmidt, 2000; Zhang et al.,
2003), increase nutrient uptake from soil (Verkleij, 1992; Turan and Köse, 2004) and enhance antioxidant
properties (Verkleij, 1992). The application of seaweed extract for different crops was a great importance due to
contain high levels of organic matter, micro elements, vitamins and fatty acids and also rich in growth regulators
such as auxins, cytokinin and gibberellins (Crouch and Van Staden, 1994). The beneficial effect of seaweed extract
application is as a result of many components that may work synergistically at different concentrations, although
the mode of action still remains unknown (Fornes et al., 2002). Seaweeds are a known source of plant growth
regulators (Jameson, 1993), organic osmolites (e.g. betaines), aminoacids, mineral nutrients, vitamin and vitamin
precursors (Berlyn and Russo, 1990; Blunden et al., 1985). In particular, seaweed contains kahydrin, alginic acid
and betaines which synergistically contribute to the efficacy of the formulation (Vernieri et al., 2006). It is a widelyresearched seaweed species traditionally used as a fertilizer, a soil conditioning agent, animal feed supplement
and also as a human nutritional supplement. An extract (seaweed) was shown to improve stress tolerance in a
number of plant species. This was mediated by an increase in the concentration of bioactive molecules including
antioxidants in the treated plants (Rayorath et al., 2009; Zhang and Schmidt, 2000). However, the effect of
seaweed to improve nutritional quality of fresh produce like vegetables and fruits has not been investigated.
Dynamics of modules have been investigated in a few seaweeds, mostly clonal red algae (e.g. Santos 1995;
Scrosati and Servière-Zaragoza 2000) but studies relating genet competition to clone dynamics are rare (see Lazo
and Chapman 1998; Viejo and Åberg 2001). Seaweeds are potentially excellent sources of highly bioactive
secondary metabolites that could represent useful leads in the development of new functional ingredients (Pelegrin
et al., 2008). They are a large and diverse group of simple, typically autotrophic organisms ranging from unicellular
to multicellular forms. Macroalgae (seaweeds) can be classified into three broad groups as red algae, brown algae
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and green algae, based on their pigmentation (Dawczynski et al., 2007). These naturally growing seaweeds are an
important source of food, especially in Asian countries such as China, Japan and Korea (Marsham et al., 2007,
Rioux et al., 2009). In addition, many reports have been published regarding isolated compounds from seaweeds
with various biological activities, demonstrating their ability to produce important metabolites unlike those found in
terrestrial species (Cardozo et al., 2007). JadczukTobjasz., (2004) is a fertilizer derived from the seaweed
Ascophyllum nodosum, and is a good source of nitrogen (4.2%). It also contains many amino acids,
phytohormones, vitamins and polysaccharides, which improves blossoming and fruit development. However,
application of seaweed extract increased chlorophyll content (Whapham et al., 1993 and Thirumaran et al., 2009 ).
Plant fertilization using seaweed products has been practiced since antiquity in the Far East, but was not used until
the century in Europe (Chapman, 1970). The beneficial effect of seaweed extract application is as a result of many
components that may work synergistically at different concentrations, although the mode of action still remains
unknown (Fornes et al., 2002). In recent years, use of seaweed extracts have gained in popularity due to their
potential use in organic and sustainable agriculture (Russo and Beryln, 1990), especially in rain fed crops, as a
means to avoid excessive fertilizer applications and to improve mineral absorption. Unlike, chemical fertilizers,
extracts derived from seaweeds are biodegradable, non-toxic, non-polluting and non-hazardous to humans,
animals and birds (Dhargalkar and Pereira, 2005). The main objective of this paper is to evaluate the application of
different concentrations of seaweed extract in enhancing the growth, yield, quality and nutrient uptake of plants
grown in fields, under rain fed conditions.
DISUISSION
Seaweeds are rich and varied source of bioactive natural products and have been studied as potential
biotical and pharmaceutical agents. They are used in traditional remedies in many parts of the world. Extracted
substances from seaweeds have antibacterial actions and other properties include antifungal activities and growth
inhibition of plants (Abdussalam, 1990; Scheuer, 1990; Rizvi and Shameel, 2003; Su et al., 1973; Burkholder and
Sharma 1969). Seaweeds are also known to aid and stimulate growth of vegetables, fruits and also protect them
from different pathogens and physiological hazards either in vivo or storage conditions (Washington et al., 1999).
The history of seaweed utilization and the development of relevant commercial utilization processes by industry
have been reviewed (Chapman and Chapman 1980; Lembi and Waaland 1988).
Vegetative growth
In most instances seaweed extracts are applied to agricultural and horticultural crops as a foliage spray; for
reviews see Abetz (1980), Verkleij (1992), and Metring et al. (1990). Extensive research, therefore, has been
focused on the evaluation of effects of seaweed extracts applied to established plants. However, the mode of
action of seaweed extracts to beneficially influence plant growth is not completely understood. The increased
growth of these crops may be due to the presence of some growth promoting substances present in the seaweed
extract (Mooney and Van Staden, 1986; Blunden, 1991). In addition, the growth enhancing potential of the
seaweed extract might be attributed to the presence of macro and micronutrients. Our findings coincide with those
of earlier studies carried out on marigold (Aldworth and Van Staden, 1987; Russo et al., 1994) where there was an
increase in vegetative growth by the application of seaweed extract. Similar results were also observed in Cajanus
cajan (L.) Millsp. (Mohan et al., 1994) and Vigna sinensis L. (Sivasankari et al., 2006). Reported increased
cotyledon expansion was also observed when the ached extracts of both SWS (seaweed) were applied, giving an
indication that the mineral component was mainly responsible for this effect. This was not due to the presence of
plant growth substances, as the concentrations of these were low because of the manufacturing process (Moller,
1996). This indicated the presence of possible inhibiting organic compound(s) in both SWS (seaweed). Similar
results were reported by Blunden et al. (1968). However, alginic acid, as an ion-exchange medium, was found to
compete with the plants for uptake of cations, thus reducing their potential growth primitive effects. It has a
theoretical ion exchange ion exchange capacity of -515 milli-equivalents per 100g, whereas most soils have a
range from 0-100 milli-equivalents per 100 g (Blunden et al., 1968). Alginic acid is present in brown seaweeds as
an insoluble form, and is a structural component of cell walls (Percival and McDowell, 1990). The alginic acid
content of Ascophyllum nodosum is twice as high as that in Laminaria species (Blunden et al., 1968). This could
explain the twofold higher adsorption capacity of algal cell wall debris in ANS (Moller, 1996) and the reduced
growth primitive effect of original ANS observed in that experiment. The enhanced plant growth effects in seaweed
extract-treated plants are also correlated with auxins, gibberellins, cytokinins, precursors of ethylene and betaine
and cytokinins which are present and potentially involved in enhancing plant growth responses (Crouch and
Staden, 1993). On the other hand, the application of glycine betaine, a constituent of seaweed extracts, enhanced
the biosynthesis of certain phenolic compounds in strawberry leaves, without affecting the concentration of others
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(Karjalainen et al., 2002). This inconsistent effect on phenolic compound biosynthesis could be attributed to the
different tissues used and the relatively low concentration of glycine betaine in seaweed extracts, compared with
the one used in the former experiment.
Antioxidant
Bio stimulants, even those containing minerals, are not able to supply all the essential nutrients in the
quantities required by plants (Schmidt et al., 2003) but may enhance root growth of plant subjected to stress
possibly by increasing the antioxidant defense system (Zhang and Schmidt, 1997, 1999, 2000). The test crop
under present investigation was grown under rain fed conditions, and thus it may have faced water stress
conditions. Exogenous application of seaweed extract has already been shown to enhance antioxidants status of
Kentucky bluegrass (Zhang and Schmidt, 1999), tall fescue and creeping bent grass (Zhang and Schmidt, 2000).
Yield

Straw yield was observed highest at 15%, which was statistically similar to 7.5, 10 and 12.5% of seaweed
extract. Application of 7.5, 10, 12.5 and 15% of seaweed extract significantly increased the straw yield of soybean
by 6.37, 8.76, 6.89 and 6.07% respectively over the control. The effect of the treatments on grain yield also
depicted a similar trend, where highest yield was recorded with a 15% followed by 12.5% application (57.49 and
46.34%respectively) increase over control. Similarly, Rama Rao (1991) obtained increased yield and improvement
in the quality of Zizyphus mauritiana Lamk. With foliar applications of seaweed extract. Further, our findings also
coincide with those of earlier studiesmade byMohan et al. (1994) and Rajkumar and Subramanian (1999) who
noted increased germination and enhanced seedling growth of the plants [maize (G-5), cholam (CSH-9), ragi (CO9), kambu (KM-2) and C. cajan L. (CO-6)] by seaweed extract applications. Increases in fruit weight such as those
observed in the present experiment after application of PGS have been also observed in loquat (Amoros et al.,
2004). Seaweed extracts have been found to contain significant amounts of cytokinins, auxins and betaines
(Blunden et al., 1997), which influence cell division during the early stages of growth along with the induction of
flower formation, while they also enhance chlorophyll concentration in the leaves (Blunden et al., 1997; Schwab
and Raab, 2004). Turan and Köse (2004) on grapevine, Mancuso et al. (2006) and Rathore et al. (2009) on
soybean observed increases in yield as well as N, P and K with application of seaweed extract. Zodape et al.
(2008), Arthur et al. (2003) on pepper and Zodape et al.( 2010) on mung bean indicated that application of
seaweed extract significantly increased seed yield and pod weight as well as improved nutrional values of seeds, ie., protein and carbohydrates. Abdel Mawgoud et al. (2010) cleared that application of seaweed extract at
concentrations of 1, 2 and 3 g/L increased the response of all growth parameters and yield of watermelon.
Ion Concentration
Reported by Crouch et al. (1990) who noted increased uptake of Mg, K and Ca in lettuce with seaweed
concentrate application. Turan and Köse (2004), Nelson and Van Staden (1984), and Mancuso et al. (2006) also
observed increased uptake of N, P, K and Mg in grapevines and cucumber with application of seaweed extract.
The presence of marine bioactive substances in seaweed extract improves stomata uptake efficiency in treated
plants compared to non-treated plants (Mancuso et al., 2006).
Disease
The plant protective role of seaweed extract and impact on disease and quality require further evaluation
under different field cropping systems. The seaweed is commercially available and some reports have indicated
enhanced plant yield and health in different crops following application, although the mechanisms of action have
not been determined (Norrie et al., 2002; Colapietra and Alexander, 2006). Reported Carrot plants sprayed with
SW showed less disease due to Alternaria and Botrytis compared to SA and the control (Jayaraj et al., 2008).
Previous reports have shown that seaweed extracts can reduce disease and promote plant growth. Pepper plants
treated with an extract of the marine algae Ascophyllum had enhanced foliar resistance to Phytophthora capsici
(Lizzi et al., 1998). Reported Jayaraj et al., 2008 the SW (seaweed) evaluated in carrot plants reduced leaf blights
caused by Alternaria and Botrytis as effectively as the fungicide chlorothalonil.
Fruit quality
The treatments with PGS did not exhibit any significant effect on the fruit juice TSS content or on the TA or
their ratio (TSS: TA). This is in agreement with the effect of applied glycine betaine and cytokinine like compounds
(found in seaweed extracts) in strawberry (Rohloff et al., 2002) and phenothiol on loquat fruit, where it increased
fruit size without affecting its TSS and TA (Amoros et al., 2004). On the other hand, the application of glycine
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betaine, a constituent of seaweed extracts, enhanced the biosynthesis of certain phenolic compounds in strawberry
leaves, without affecting the concentration of others (Karjalainen et al., 2002). Many researchers have found
positive relationship between the biochemical analysis and the taste panel, especially concerning the sweetness of
the fruits and their TSS (Azodanlou et al., 2003). Gajewski et al. (2008) on Chinese cabbage revealed that
application of Goteo (an organic mineral fertilizer which contains algae extract Ascophyllum nodosum with addition
of phosphorus) increased yield, marketable heads as well as vitamin C content compared to the untreated cabbage
whereas; slightly higher nitrate content was noted.
CONCLUSION
These results shown the mode of action of seaweed extracts to beneficially influence plant growth is not
completely understood. The increased growth of these crops may be due to the presence of some growth
promoting substances present in the seaweed extract. Application of seaweed extract significantly increased the
straw yield. An extract (seaweed) was shown to improve stress tolerance in a number of plant species. This was
mediated by an increase in the concentration of bioactive molecules including antioxidants in the treated plants.
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