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Abstract

Seaweeds gain importance recently in agriculture as several studies
have shown that chemicals extracted from seaweeds are used as soil
amendments to increase crop yield. We report here the positive
effects of brown seaweed Sargassum wightiion paddy when applied
as mulch during transplantation trials carried out in a progressive
farmer’s field. Besides appreciable levels of Na, Ca, Mg, Fe and Zn,
the NPK ratio in dry Sargassum mulch was 1:0.1: 1.8. The advantage
of mulching dry seaweed to the paddy field was exhibited by mild
increase (2.6%) in the organic carbon content of soil within 30 days
of mulching and considerably higher (23.6% after 45 days and
35.2% after 80 days) over the control field. Height of the saplings
also exhibited significantly higher value over the control (p<0.05,
n=25), whereas the number of tillers were slightly more in control
plot. Mulching Sargassum to paddy also increased the number of
seeds in a panicle as well as the grain weight than the control.

Keywords: Seaweed manure, micronutrients, plant growth hormones,
soil organic carbon, proximate composition

Introduction

From the time immemorial seaweeds have been used as manure
for field crops in the coastal areas. As the minerals and trace
elements that occur in seaweeds are in water soluble form,
they are readily absorbed by plants, when they are applied. In
agriculture and horticulture, diluted extracts of seaweed are
applied to promote seed germination, plant growth, prevent
pests and diseases and improve the quality of the products.
Seaweed extracts are known to contain Cytokinin (Brain et al.,
1973; Verkleij, 1992; Stirk and van Staden, 1997; Kaladharan
and Sridhar, 1999), auxins (Crouch et al., 1990) and ABA
like substances which can promote early ripening of crops
(Bulgeri et al., 2015) and have proven to accelerate the health
and growth of plants. Besides plant growth promoters, they
contain N P K as well as trace minerals like Zn, Mn, Mg, Fe, etc
in appreciable quantities. Hence seaweeds can be considered
as better alternative to inorganic fertilizers.

Chelation makes micro elements readily available to the crops
(Verkleij, 1992) and such chelating properties are offered by
the algal polysaccharides found in fresh seaweed or dried
seaweed meal as well as liquid seaweed extracts. In recent
years, seaweed extracts are produced and marketed as liquid
fertilizer and when applied in higher concentrations it will lead
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to toxicity and inhibits plant growth (Arun et al., 2014). Field
trials conducted by CSMCRI and other R & D institutions have
revealed that application of seaweeds or seaweed products can
produce amazing results in plants. Application of liquid extracts
of some common seaweeds increased yield by 27 %, 26%,
39%, 57%, 61% and 20% of brinjal (Sreelatha et al., 2018),
rice (Kavitha et al., 2008), greengram (Zodape et al., 2010),
soyabean (Rathore et al., 2009), tomato (Zodape et al., 2011;
Yao et al., 2020) and okra (Zodape et al., 2008) respectively.
Superior yields after seaweed treatments were measured in
watermelon (Abdel- Mawgoud et al., 2010), wheat (Zodape
et al.,, 2009), Potato (Lopez-Musquera and Pazas, 1997) and
grape (Norrie and Keathley, 2006).

As in other seaweeds, the sap of Kappaphycus alvarezii is also
estimated to possess macro and micro nutrients besides plant
growth hormones such as indole 3-acetic acid, gibberellic acid,
kinetin, and zeatin (Prasad et al., 2010). A recent study also
confirmed the presence of choline and glycine betaine in the
sap which can impart abiotic stress resistance to crops (Mondal
et al. 2015). This seaweed sap is known to improve grain and
biomass yield in wide range of crops ascertained across 20 States
in India. The sap production of M/s. Aquagri Processing Pvt. Ltd.
has escalated from 5.25 kL in 2008 to 1875 kL in 2015. Indian
Farmers Fertilizer Cooperative Limited (IFFCO) is marketing another
plant bio-stimulant produced from seaweeds (Mantri et al., 2017).
Rice, the cereal grain obtained from paddy (Oryza sativa, L.) is
the most widely cultivated crop and widely consumed staple
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left side plot is the control.

Fig.1. Paddy field located at Thiruvaniyur Village, Vadavucode Block, Ernakulam District, where the mulching trial was conducted and the adjoining

food grain in Asia and Africa. This communication investigates
the manurial value of brown seaweed Sargassum wightii on
paddy carried out during 2015-2016 in a progressive farmer’s
field located in Thiruvaniyur Village, Ernakulam District, Kerala.

Material and methods

Study site

A rectangular 10 cents paddy field belonging to a progressive
farmer bearing Land Survey no: 273/4, located at Thiruvaniyur
Village, Vadavucode Block, Ernakulam District, Kerala (Fig.1)
was selected for the field trial.

Seaweed

Brown seaweed Sargassum wightii collected from Mandapam,
Ramanathapuram coast Tamil Nadu, was washed thoroughly
with freshwater, dried in sun and transported to the paddy
field by road. The dry seaweed samples were weighed and
were chopped into small pieces of approximately 3-5 cm size.
Proximate composition of dry seaweed sample was estimated
using standard procedures (AOAC., 2016).

Field preparation and transplant

After preparation of the land the tilled field was divided into two
equal plots of 5 cents each. The experimental plot was applied
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with 200 kg of chopped Sargassum mulch as basal dressing
and the adjoining control plot with 200 kg of green foliage as
basal dressing. Paddy saplings (var. IR-5, duration 120 days)
was transplanted with equal spacing to ensure more or less
equal number of saplings in both the plots. Irrigation, chemical
fertilizer dosage, weed removal and pesticide application in both
the plots were similar and carried out on same time. Organic
carbon content in soil samples collected from the fields were
monitored periodically according to the method of Walkley and
Black (1934) and shoot length, number of tillers, number of
grains in a panicle and weight of seeds were assessed during
the harvest.

Results and discussion

The nutrient composition of dry biomass of Sargassum wightii
revealed NPK ratio of 1:0.1:1.8 and the micronutrients registering
highest levels of Ca (3.31 =+ 0.86 ppm) followed by 2.24 + 0.63
ppm of Na and the lowest levels of Fe (0.45 = 0.03 ppm). The
levels of Zn and Mg were 1.44 + 0.15 ppm and 0.97 = 0.11ppm
respectively (Table 1). Seaweed mulching during transplantation
of paddy did improve the organic carbon content in the soil
considerably registering mild increase of 2.39 + 0.44% within
30days after mulching from the initial value of 2.30+0.03%
t0 2.88 =+ 0.08% on 45" day and 3.34 + 0.75% on 85™ day.
While the control plot recorded only 2.47+0.27% on 85" day
from the initial level of 2.31= 0.04 (Table 2).

Seaweed mulching encouraged the vegetative growth as well
as grain yield in paddy (Fig. 1). As shown in Table 3 seaweed
mulching promoted vertical growth of the plant significantly
(p<0.05, n= 26) and registered mean height of 77.8 + 3.69
cm as against a mean height of 61.8 = 1.31 cm by the plants
from control plot. However, number of tillers per plant did not
show any increase over the control plot, rather the control (C)
plant recorded a mean number of 21.47+1.72 tillers as against
20.8+ 2.06 tillers (Table 3) in the experimental (E) plot. Weight

Mulching brown seaweed Sargassum wightii

of rice seeds from the E plot which received basal dressing of
seaweed mulch was noticeably higher (2.97 +0.025 g) than
that of the plants from C plot (2.75 =0.038 g).

The use of seaweeds in modern agriculture has been investigated
by many workers (Whapham et al., 1993; Lopez-Musquera
and Pazas, 1997; Arun et al., 2014; Sreelatha et al., 2018;
Kaladharan et al., 2019). Organic fertilizers produced from
seaweeds enhance the seed germination, growth and yield
characteristics (Renukabai et al., 2014; Dogra and Rakesh, 2012;
Rathore et al., 2009). Seaweed extracts do possess natural plant
growth substances like auxins, gibberllins, cytokinins, betaines,
various vitamins like B1 (thiamine), B, (riboflavin), B, ,, vitamin
E (tocopherol), vitamin K and vitamin C (ascorbic acid) as well
as pantothenic acid, folic acid, folinic acid etc. (Biswaijit et al.,
2014). The favourable effect of basal dressing of Sargassum
wightii during paddy transplant on soil organic carbon content
and the yield characters must be due to the presence of NPK,
trace elements and plant growth promoters. The concentrations
of plant growth promoters such as auxins, cytokinins, and
gibberellins estimated from the sap of Kappaphycus alvarezii
are 56.04, 77.20 and 128.42 ppm respectively (Prasad et al.,
2010). A recent study also confirmed the presence of choline
(60.71 mg/L) and glycine betaine (78.47 mg/ L) in pristine
sap of Kappaphycus alvarezii which did impart abiotic stress
resistance to crops (Mondal et al., 2015). The aqueous extract
from Sargassum horneriat the rate of 60 kg/ ha has been reported
to achieve 6.9 % increase in yield of tomato (Yao et al., 2020).

Sunarpi et al. (2010) have proved that foliar spray of extracts of
brown seaweeds such as Sargassum and Hydroclathrus could
enhance the plant height and number of tillers in paddy. Similarly
foliar spray of Kappaphycus sap along with recommended dose of
chemical fertilizers to paddy has been found beneficial to increase
grain yield to 41% (Biswajit et al., 2014). Biswaijit et al. (2020)
have also found that the foliar application of Kappaphycus sap
could improve the quality of rice besides improving yield, positive

Table 1. Proximate composition of Sargasssum mulch (ppm, Mean= SD, n=4)

N P K Na Ca

Mg Fe Zn

1.78+ 0.22 0.16=x 0.07 331+ 0.86 224+ 0.63

353+ 0.7

0.97x 0.1 0.45+ 0.03 144+ 0.15

Table 2. Organic carbon content (% = SE, n= 4) in paddy field mulched with seaweed (E) and control (C) plots

Days after transplant Plot- E Plot- C % increase in E over C
0 2.30 =0.03 231+ 0.04 -100.4
30 2.39 =0.44 2.33 +£0.36 102.6
45 2.88 =0.08 2.34 +0.18 123.6
85 3.34 =0.75 2.47 +0.27 135.2
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Table 3. Effect of Sargassum mulch on the vegetative growth and grain yield

Plant characters Plot - E Plot - C

Mean 71.8 61.8

(Range) (60 -104) (50 -75)
Plant height (cm) Std Error 3.69 1.31

n 26 26

Mean 20.8 21.47

(Range) (9-32) (12-32)
Number of tillers/plant

Std Error 2.06 1.72

n 26 26

Mean 116 104

(Range) (93 -138) (74 - 135)
Number of seeds per panicle

Std Error 6 9

n 26 26

Mean 2.97 2.75

) (Range) (2.92-2.99) (2.63-2.84)

Weight of 100 seeds (g/100 seeds)

Std Error 0.025 0.038

n 4 4

N balance and better system efficiency. Although many studies
on the foliar application of seaweed sap on paddy has been
reported, our investigation on the beneficial effect of seaweed
mulch as basal dressing during paddy transplantation is the
first of its kind. It has been estimated that the total methane
emitted from the 42.23 million hectares of paddy cultivation
land is nearly 5 T gm je., 5x10'2 gm (Adhya et al., 2000). Basal
application of seaweed mulch to paddy field may help reduce
methane emission considerably as seaweed mulching can
reduce the use of farmyard manure while transplanting and
results progressive increase in organic carbon content in the
sediment (Table 2). Dry biomass of seaweed Sargassum can
be procured at the rate of Rs 14000/ ton or can be collected
from the coastal region during the lowtide hours. Additional
expenditure of Rs. 2400 for the 200 kg of dry Sargassum shall
be compensated by the marginal benefit from increase in the
grain and straw yield. Supplementing seaweed biomass as basal
dressing or its extract to paddy can reduce the application dose
of chemical fertilizers thereby the soil health can be restored
and also the farmyard manure considerably which might help
reduce the cost of farming.
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