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ABSTRACT

The selected aquatic weed based vermicompost appeared to have the potential of increasing the growth
and yield by way of favorably increasing seed germination, production of leaves, earlier flowering and
better yield. Compared to the control, the morphological, biochemical and reproductive characters
showed improved results in all the C;- Cs treatments (1% - 5% vermicompost). However C; was
preferably good. Chara zeylanica used vermicompost served as a good, less expensive, eco-friendly
biofertilizer to the experimental paddy crop.
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INTRODUCTION

Vermitechnology is a crop improvement tool. Organic farming is an agricultural production system which
avoids or largely excludes the use of chemical fertilizers and pesticides. Oryza sativa Linn. is an
important staple food and its demand is on the rise. In the present day agriculture, rice is a lackluster crop,
because of increased cost of production.

Minimizing the fertilizer cost through organic farming/ aquatic weed utilization would pave way for dual
benefit, one- aquatic weed management thereby saving the freshwater environments, the other- aquatic
weed utilization in vermitechnology that would provide a need based ecofriendly biofertilizer containing
the primary macronutrients(NPK), the secondary macronutrients (Ca and Mg), and the micronutrients Zn,
Cu, Fe etc. Chara zeylanica Willdenow is a freshwater macroalgal weed which is characteristic of
forming dense meadow in many freshwater ecosystems of Kanyakumari District. This is the basis for the
present study.

MATERIALS AND METHODS

Germination Studies

Oryza sativa Linn. var. sonal (NP 3114) was selected for the present investigation and purchased from
Agriculture College, Coimbatore. All the seeds were sterilized with 10% mercuric chloride and washed
with distilled water. From this 240 seeds were taken and kept in 12 petridishes (20 seeds each) using filter
paper. From the 1:1 ratio of Chara-cowdung used vermicompost, prepared 1% (C,), 2% (C,), 3% (Cs),
4% (C,) and 5% (Cs) solutions and accordingly labeled all the petridishes. Similar preparation was done
with 2:1 ratio of vermicompost also.

Two more petridishes were prepared and labeled as control. The seeds were spread over the filter paper
separately in each petridish and moistured well with the respective vermicompost solutions. Control
petridish was moistured only with water. All the setups were maintained in triplicates and kept in the
laboratory under natural condition to observe the germination rate on the 5" day and germination
percentage was calculated.

Among the two ratios 1:1 and 2:1, better germinated seedlings were selected for further studies for pot
experiments. 2:1 proportion Chara: cowdung vermicimpost was used for the pot experiment. Six pots of
similar size were selected, clearly labeled (Cy, C,, Cs, C4,Cs & Control) and filled separately with (2:1
ratio) vermicompost along with sterilized garden soil in fixed proportion and mixed well (3/4 of garden
soil with ¥ of vermicompost). After ten days each of the pot was planted with single seven days old
seedlings (with respect to the labels) which were grown in the petridish. They were kept in triplicates
under direct sunlight.
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Root and Shoot Length

On the 7™ day from each setup in different treatment and in control, root and shoot length of three
seedlings were measured and the mean + S.D value were calculated and reported in tables and figures.
Fresh and Dry Weights

On the 7™ day from each setup in different treatment and in control, the fresh and dry weights of three
seedlings were measured and the mean + S.D value were calculated and reported in tables and figures.
Bio-chemical Analysis

On the 7™ day bio-chemical characters like Chlorophyll ‘a’, b’ and total Chlorophyll (Arnon, 1949),
protein (Lowry et al., 1951), Carbohydrate (MacCreedy et al., 1950) and lipid contents (Bligh and Dyer,
1959) were estimated and reported in table.

Reproductive Characters Study

Reproductive characters such as number of days required to produce the spike, number of spike-lets,
length of the spike, number of grains per treatment, and mean grain weights were measured and
represented in tables, figures and plates.

The data obtained from the experiment was subjected to mean, standard deviation and ANOVA (Zar,
1996). The influence of vermicompost on Oryza sativa was observed and studied (Table 2).

RESULTS AND DISCUSSION

Vermicomposting of aquatic weeds is a positive biotechnological approach to produce an eco -friendly
nutrient rich medium and play substantial role in the local socio- economy as green manure/compost. In
the present study the harvested aquatic weed (Chara zeylanica) biomass was utilized in vermicomposting
in combination with garden soil and cow dung as additives to reduce moisture levels and maintain C: N
ratio. Vermicomposting process was successfully completed. This observation is in agreement with the
reports of Wile et al., (1975 and 1978).

100% germination occurred in Cs treatment with 2:1 ratio Chara zeylanica used vermicompost. In the
anaerobic pot culture (Figure 1) of rice, shoot growth was accelerated and the length was maximum
(4.12cm) against the minimum (2.98cm) shoot length in the control setup. Fresh and dry weight of the
seedlings also increased. The biochemical contents including the enzymes concentrations were
proportionately higher (Figure 2). Consequently early flowering occurred in the treated plants producing
more number of sturdy spikelet.

Rice is the common, staple food stuff throughout India and is rich in carbohydrate, protein and minerals
(Khush, 2005). It is cultivated in 42mha consuming more than 60lakh tones of nitrogen in India (Nayak et
al., 2001). Hence large amount of chemical fertilizers must be added to the soil where rice is grown (Al-
Neaim and Siddig, 2004). Excessive application of nitrogen fertilizer leads to contamination of potable
water because nitrate remaining in the soil profile leach to ground water (Singh et al., 1995). To make
agriculture more sustainable, soil has to be ameliorated with other fertilizers which improve crop yield. In
the present study vermicompost was prepared from Chara zeylanica and applied to Oryza sativa. Pot
experiment was done to evaluate the growth response of rice to Fertilizer Nitrogen by Murtaza et al.,
(2000). Studies on tillering of a number of paddy varieties under different environmental condition were
already carried out (Chatterjee et al., 1970; Chatterjee and Maiti 1981).

Maximum germination percentage (100%) was resulted in C; treated with 3% vermi extract (Figure 1-i).
The effect of presoaking seed treatment in the extract of Phormidium foveolarum on the germination and
development of the seedlings of wheat (Triticum vulgare) was studied by Kushwaha and Gupta (1969).
Shoot length increased constantly in C,-Cs treatments. Singh et al., (2007) studied growth in paddy var.
pusa 44 and pusa basumathi treated with farmyard manure and blue green algae, which produced higher
measure of shoot length than the control. Similar findings were also reported in rice plants treated with
organic manures (Thakur et al., 2011). The weight of the rice plant (7days old) increased in all the
treatments. The highest fresh weight 0.66g in Cz and the next highest value 0.58g was got in C,4. Highest
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dry weight (0.09gm) was obtained in C; (Figure 1-ii). Liang et al., (2003) reported that application of
organic manure increased the weight of rice and barley plant.

The concentrations of bio molecules such as carbohydrate, protein and lipid contents were higher than
that in control (Table 1). The carbohydrate content ranged from a minimum mean value of 59.67 in
control to the maximum of 80.21mg/g in C3 treatment seedlings. It was also true with the experiment by
Arancon et al., (2002). The protein content in leaves occurred in the descending order as C;> C,> C;>
C,> Cs and control.

Table 1: Effect of Chara zeylanica used vermicompost on biochemical analysis of Oryza sativa

Treatments
Parameters
Control C; C, C3 C, C5
Carbohydrate  59.67+5.69 73.33+9.45 76.19+15.10 80.21+4.00 71.42+9.45 66.18 £8.50
Protein 3.42+0.72 4.27+0.46 4,64+ 0.40 6.33+ 0.50 3.53+ 0.60 3.62+0.72
Lipid 0.18+ 0.01 0.21+£0.01 0.26x0.01 0.31+£0.01 0.19+ 0.01 0.17£0.01

Table 2: ANOVA: Between Groups Design

Source SS df MS F P

Root length 14.78 5 2.96 12.5 0.0002
Error 2.85 12 0.24

Source SS df MS F P
Shoot length 1.28 5 0.26 1.3 0.3135
Error 2.29 12 0.19

Source SS df MS F P
Flowering day  199.10 5 39.82 55.1 0.0001
Error 8.67 12 0.72

Source SS df MS F P
Spike length 53.98 5 10.80 5.4 0.0079
Error 24.01 12 2.00

Source SS df MS F P
Number of seeds  9749.00 5 1950.00 8.2 0.0014
Error 2857.00 12 238.10
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Figure 1: Effect of Chara zeylanica used vermicompost in Oryza sativa
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Figure 2: Rice variety - sonal (NP 3114)

C- Chara zeylanica vermicompost influence in paddy growth
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The favourable impact of vermicompost on leaf protein was also reported by Hirumani Yadav and
Vijayakumar (2004). A maximum of 6.26mg/g in C3 and minimum of 3.42mg/g of protein in control was
reported. The concentration of enzymes Peroxidase, Polyphenol oxidase and Catalase remained higher as
0.43, 0.56 and 0.01 in C; treatment seedlings than control (Figure 1-iii). The values showed significant
influence of vermicompost treatments.

Length and number of spikelet increased constantly in all the treatments. In the mature plant the highest
length of spikelet value 22.06cm was got in Cs. Jeon et al., (2011) observed that the application of green
manure in rice plant increased the number and length of spikelet. The number of grains increased
constantly in all the treatments. In the mature plant the highest number of grains 134.00 was got in Czand
next highest value 112.67 was got in C, (Figure 1-iv). Khan et al., (2008) observed that the application of
farmyard manure and poultry manure increased the number of grains in maize (Zea mays). Satyanarayana
et al., (2002) observed that the application of farmyard manure and green manure increased the number of
grains in rice plant. Fresh seed weight was increased in the vermicompost treated cereals over control.
Such observation was reported earlier by Bra et al., (2006).

Vermicompost is known to suppress plant diseases and symptoms caused by different fungi and insect
pests (Edwards and Burrows, 1988; Scott, 1988; Nakamura, 1996; Szczech, 1999; Rodriguez et al., 2000;
Chaoui et al., 2002; Rao et al., 2001; Arancon et al., 2005a and b; Babidha et al., 2012).

Conclusion

The present finding highlights that the selected aquatic weed (Chara zeylanica) based vermicompost
appears to have the potential of increasing the growth and yield by way of favourably increasing seed
germination, production of leaves and earlier flowering and better yield. The aquatic weed based
biofertilizer also protected the crop from disease symptoms. Vermicomposing of this macroalgal biomass
is a novel work and vermicompost is found to be a good, less expensive, eco-friendly manure to the paddy
crop.
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