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ABSTRACT

A field experiment on “Potential Effect Seaweed Sap on Nutrient Uptake of Greengram” was carried out at Research farm
of Department of Agronomy, Dr. PDKV, Akola. (Maharashtra), India during kharif season 2012. Seven treatments
concerning different concentration level (0, 5.0, 10.0 and 15.0% v/v) and with two sources of seaweed sap  Kappaphycus
alvarezii (K-sap) and Gracilaria edulis (G-sap) with recommended dose of fertilizer were tested in randomize block design
replicated thrice. Foliar application of seaweed sap applied at Pre-flowering (20-25 DAS) and flowering stage (35-40
DAS). Foliar applications of seaweed saps were found significantly impact on seed quality and nutrient uptake. Among all
the treatment 15% Gracilaria sap + recommended dose of fertilizer significantly higher the nitrogen (N), phosphorus (P)
and potassium (K) uptake in grain and straw. Similarly highest micronutrients uptake i.e. (Cu, Fe, Mn and Zn) was noted
with foliar application of seaweed sap G-sap@15% (T,) and it may at par with foliar application of K-sap@15%+RDF
(T4), G-sap@10%+RDF (Ts) and K-sap@10%+RDF (T3). Total uptake of micronutrient increased approximately i.e.
30.42% in Zinc, 35.01% in Copper, 29.40% in Iron and 33.03% in Manganese over control.
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INTRODUCTION highly effective nutritious and promotes faster germination
Mungbean (Vigna radiata L. wilczek) is an important of seeds and increase yield and resistant ability of many
pulse crop of India having an excellent source of high crops. Unlike, chemical fertilizers, extracts derived from
quality protein. Among the various pulses, greengram or seaweeds are biodegradable, non-toxic, nonpolluting and
mungbean (Vigna radiata) is an important grain legume non-hazrdous to humans, animals and birds (Dhargalkar
with easily digestible protein. It belongs to the family and Pereira, 2005). Seaweeds are the macroscopic marine
fabaceace with 2n=22. India is the world’s largest algae found attached to the bottom in relatively shallow
producer as well as consumer of greengram. It not only coastal waters. They grow in the intertidal, shallow and
plays an important role in human diet but also in deep sea areas up to 180 meter depth and also in estuaries
improving the soil fertility by fixing the atmospheric and backwaters on the solid substrate such as rocks, dead
nitrogen. Its seed is more palatable, nutritive, digestible corals and pebbles (Thirumaran et al., 2009)

and non-flatulent than other pulses. It occupies as good Seaweed liquid extract (SLE) which contains macro
position due to its high seed protein content and ability to nutrients, trace elements, organic substances like amino
store the soil fertility through symbiotic nitrogen fixation. acids and plant growth regulators such as auxin, cytokinin
Thus, it contributed significantly to enhancing the yield of and gibberellins are applied to improve nutritional status,
subsequent crops (Jat et al., 2012). The productivity of this vegetative growth, yield and fruit quality in some plants
crop is very low because of their cultivation on marginal (Eman et a., 2008; Spinelli et a., 2009). Seaweed liquid
and sub marginal lands of low soil fertility where little fertilizer can improve the physiologica efficiency
attention is paid to adequate fertilization (Saravanan et al., including photosynthetic ability and can enhance the
2013). Besides this, mungbean has special importance in effective partitioning of accumulates from source and sink
intensive crop production due to its short growing period in the field crops. Seaweed extract also pusses the ability
as it can be grown as a catch crop in rice wheat cropping to influence plant physiological aspects by way of
system. It is not only ideal for catch cropping, inter moderating the chlorophyll content index apart from
cropping and multiple cropping system but also serve as modifying the nutrient uptake of the plant.

excellent cover crop to protect the soil against erosion. It is

mainly utilized in making dal, curries, soup, sweets and METHODOLOGY

snacks. During sprouting, there is an increase in thiamine, Field experiment was carried out during Kharif season of
niacin and ascorbic acid concentration. The food values of 2013 at Research Farm of Department of Agronomy, Dr.
mungbean lie in its high and easily digestible protein. The PDKV, Akola (Maharashtra) Weekly average
mungbean seeds contain approximately 25-28% protein, meteorological data during the span of experimentation,
1.0-1.5% oil, 3.5-4.5% fiber, 4.5-5.5% ash and 62-65% recorded at meteorologica observatory, Dr. PDKYV,
carbohydrates on dry weight basis. Seaweed extract is a Akola. The total rainfall of 638.09 mm was received
new generation of natural organic fertilizers containing during Kharif season 2012. The experiment comprised of
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seven treatments, the details of treatments are T,:Control,
T,:K-Sap@5%+RDF, Ti: K-Sap@10%+RDF, T4K-
Sap15%+RDF, T5:G-Sap@5%+RDF, TeG-
Sap@10%+RDF, T;: G-Sap@15+RDF, Two sprays of
Kappaphycus and Gracilaria extract were applied at
different growth stages (20 and 35 days after sowing)
through knapsack sprayer. Spraying of sea weed saps was
done in the field as per the treatment. The quantity of
water used was 500- 600 liter ha-1 with adjuvant. The sap

RESULTS & DISCUSSION

of Kappaphycus and Gracilaria spp. having 100%
concentration was procured from Central Salt and Marine
Chemical Research Ingtitute, Bhavnagar, Gujarat. Then it
was converted in foliar application liquid by adopting
seria dilution technique and finally the foliar spray of 5,
10 and 15% concentration was applied to soybean at 20
and 35 days after sowing.

TABLE 1: Effect of seaweed sap on nutrients uptake (Nitrogen, Phosphorous and Potassium) of greengram

N Content (%) P Content (%) K Content (%)
Treatments Grain  Straw Grain Straw  Grain  Straw
T,:Control 3.13 1.14 0.58 0.18 111 0.66
T,:K-Sap@5%+RDF 3.22 1.17 0.61 0.20 1.14 0.70
T3:K-Sap@10%+RDF  3.30 1.19 0.63 0.23 1.18 0.73
T4K-Sap@15%+RDF  3.37 1.24 0.66 0.25 1.21 0.75
T5:G-Sap@5%+RDF 3.24 1.18 0.61 0.21 1.15 0.71
Te.G-Sap@5%+RDF 3.32 121 0.65 0.25 1.20 0.74
T+:G-Sap@5%+RDF 3.38 1.27 0.67 0.26 122 0.77
SE(m) 0.11 0.034 0.011 0.018 0.042 0.022
CD at 5% NS NS NS NS NS NS
GM 3.28 1.20 0.63 0.22 117 0.72

Nutrients Content

Data on nitrogen, phosphorous and potassium content in
greengram as influenced by different seaweed liquid
fertilizer are presented in Table 1. Nitrogen, phosphorous

and potassium content in grain and straw did not differ
significantly due to various seaweed liquid fertilizer
treatments.

TABLE 2: Effect of seaweed sap on nutrients uptake (Nitrogen, Phosphorous and Potassium) of greengram

N uptake (kg hal)

P uptake (kg ha?) K uptake (kg hal)

Treatments

Grain Straw Grain Straw Grain Straw
T4:Control 31.64 21.18 5.88 3.46 11.09 12.26
T,:K-Sap@5%+RDF 35.33 23.86 6.72 4.08 12.47 14.20
T3:K-Sap@10%+RDF 40.01 26.38 7.68 5.04 14.35 16.26
T4:K-Sap@15%+RDF 43.64 29.08 8.54 5.76 15.68 17.56
T5:G-Sap@5%+RDF 36.88 24.80 6.90 4.38 13.06 14.91
Te:G-Sap@10%+RDF 41.55 27.44 8.09 5.60 15.01 16.79
T7:G-Sap@15%+RDF 45.26 30.55 8.95 6.27 16.44 18.47
SE(m) 211 1.34 0.47 0.46 0.80 0.78
CD at 5% 6.50 4.15 1.47 1.45 2.47 2.41
GM 39.19 26.18 754 4.94 14.01 15.78

M acronutrients uptake (N, P and K, Kg ha™)

The uptake of N, P,Os and K,O by grain and straw of
greengram at harvest were influenced significantly due to
foliar application of seaweed sap (K-sap and G-sap).
Increased concentrations of seaweed sap increased the
uptake (10% and above) and reached maximum at 15% of
both the saps as compared with control (Table 2).

Foliar application of seaweed sap i.e. G-sap@15%+RDF
(T-) registered highest uptake of nitrogen (45.26 and 30.55
kg ha'), phosphorous (8.95 and 6.27 kg ha®) and
potassium (16.44 and 18.47 kg ha™) in grain and straw, it
may at par with foliar application of K-sap@15%+RDF
(T4), G-sap@10%+RDF (T¢) and K-sap@10%+RDF (T5).
Lowest nitrogen uptake in both grain and straw were
noticed in control. The approximate percent rise of
soybean uptake in grain and straw were 30.09% and
30.67%, 34.30 and 44.81% and 32.54 and 33.62% in
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nitrogen, phosphorous and potassium as compared to
control. However the lowest nitrogen, phosphorous and
potassium noticed under control.

Seaweed liquid fertilizer is richest source of macronutrient
and micronutrient applied foliar at critical stages of the
crop were effectively absorbed through the leaves and
absorption would be rapid and trandocated to the
vegetative and reproductive part. Nitrogen uptake was
found to be higher in grain than straw indicating higher
demand of nutrients by seeds and translocation of nutrients
into from vegetative parts to reproductive system. Increase
in phosphorus uptake might be due to vigorous growth of
plant because of efficient utilization of native and applied
phosphorus through foliar application of seaweed sap
which has resulted in increase in phosphorus content in
grain and straw, which ultimately resulted in increase in
phosphorus uptake. Zinc is effective in plant nutrition for
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the synthesis of plant hormones and balancing intake of P
and K inside the plant cells. These results are in
confirmation with results obtained by Zodape et al.
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(2010), Sharma et al. (2011) and Abou El-Yazied et al.
(2012).

TABLE 3: Effect of seaweed sap on micronutrients uptake (Zn, Cu, Fe and Mn) of greengram

Treatment Zn (g/ha) Cu (g/ha) Fe (g/ha) Mn (g/ha)

Grain Straw Total Gran Straw  Tota  Gran Straw Total Grain Straw  Totad
FS 58.13 41.65 99.79 10.30 6.99 17.30 199.44 186.94 386.38 61.84 47.00 108.84
FS, 65.33 47.17 112.49 11.65 8.22 1987 224.38 211.81 436.19 70.60 57.16 127.75
FS; 73.54 53.34 12687 1353 958 2311 250.99 23596 486.95 79.61 63.31 14291
FS; 79.50 57.81 137.31 1485 1059 2543 27235 25513 52748 86.02 69.40 155.42
FS, 67.94 48.59 11653 1234 8.66 20.99 23391 21919 45310 7372 58.90 132.62
FS 76.33 54.62 13095 1415 10.17 2432 260.43 24437 50481 8261 66.36 148.97
FSs 83.62 59.80 14342 1552 11.10 26.62 283.24 26355 547.78 90.46  72.08 162.54
SE(m) 3.63 2.60 6.20 0.77 0.59 1.28 12.19 10.64 2253 3.86 3.33 7.16
CD a5% 11.20 8.03 19.13 2.40 1.83 3.95 37.57 32.80 69.42 11.90 10.27 22.09
GM 72.06 51.85 12391 1319 9.33 2252  246.39 23099 47738 77.84 62.03 139.86

Micronutrient uptake (Zn, Cu, Feand Mn, h ha™)
Micronutrient (zZn, Cu, Fe and Mn) uptake was
significantly influenced by various seaweed fertilizer
levels. Increase in the seaweed fertilizer levels of soybean
from 0 to 15% of both sap (K-sap and G-sap) increased the
uptake in both grain and straw which are presented in
Table 3.

Foliar application of seaweed sap G-sap@15%+RDF (T-),
recorded highest uptake of trace element i.e. Zn, Cu, Fe
and Mn by greengram with respective value (83.62 and
59.80 g ha"), (15.52 and 11.10 g ha), (283.24 and 263.55
g ha') and (90.46 and 72.08 g ha') in grain and straw.
However this treatment was found statistically at par with
foliar application of K-sap@15%+RDF (T,), G-
sap@10%+RDF (Te) and K-sap@10%+RDF (T3). Lowest
micronutrient uptake (Zn, Cu, Fe and Mn) recorded in
control. Total uptake of micronutrient increased
approximately i.e. 30.42% in Zinc, 35.01% in Copper,
29.40% in Iron and 33.03% in Manganese over control.
Supplementation of trace elements through seaweed liquid
fertilizer could be a result of better utilization of
micronutrient especially due to favourable bio-stimulant
action of seaweed extract for enhancement in assimilation
of the trace element. Increasing the membrane
permeability of roots, leaves and stomata cell and harmone
like activities of seaweed extract through their
involvement in cell respiration, photosynthesis and
enzymatic reaction. Increased root proliferation and
establishment; thereby plants were able to mine more
nutrients even from distant places and deeper soil
horizons, in balanced proportion. Similar results were also
reported by Patel et al. (2008,) and Zodape et al. (2010).
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