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INTRODUCTION 

Fertilizers are natural and artificial substance containing 

the chemical element that improves growth and 

productiveness of plant. Fertilizers enhance the natural 

fertility of the soil or replace the chemical element that 

taken from the soil by previous crops. Water hyacinth 

(Eichhornia crassipes) is rich in protein content and also 

in high NPK (Nitrogen, Phosphorus and Potassium) 

value (Majid, 1999). Hence, it might be serving the 

required phyto-chemicals and nutrients for the growth. 

 

Hydrilla verticillata and Eichhornia crassipes has 

become most serious aquatic plants. But these two plant 

extract contains lots of minerals, vitamin, iron, 

phosphorus, nitrogen which are beneficial for the plant 

growth. These aquatic plant extract is non toxic, non-

polluting, non hazardous to human, animals, birds and 

environment.  

 

The extracts of different parts of plants have been used 

for different purposes since long time ago due to their 

chemical nature, accessibility, and simple use without 

side effects. (M.A. I. Talukder, 2015). Some plants 

showed antioxidant properties (Shah et.al. 2014, Kenny 

et.al. 2014) while a group of plant species effectively 

showed antimicrobial activities (Andrade Pinto, 

et.al.2010, Tascioglu, C. et. al. 2013) and reduced plant 

diseases like damping-off and wilt (Abdel-Monaim, 

2011). Certain plant extracts found to have cytotoxic 

effects (Asadujjaman, M. 2004). Present investigation 

was carried out to observe the effects of aqueous extracts 

of aquatic plants viz. Hydrilla verticillata and 

Eichhornia crassipes on the germination and growth of 

two crops namely maize (Zea mays) and chickpea 

(Cicerarietinum). 

 

Liquid extracts obtained from seaweeds are successfully 

used as foliar sprays for several crops (Bokil et. al.1974). 

Green algae Chlorella vulgaris stimulates plant growth 

by production of growth hormones, vitamins, 

macronutrients (N, P, K) and micronutrients (Fe) [Bajguz 

and Piotrowska-Niczyporuk 2013]. Different forms of 

algae have been reported to produce beneficial effects on 

some vegetable crops (Abdel-Mawgoud et al., 2010). If 

treatments with seaweeds extracts are applied  in the 

early stages of growth, the stimulating effect is more 

pronounced (Rayorath et al., 2008). 

  

MATERIAL AND METHODS 

In rainy season the green Hydrilla verticillata and 

Eichhornia crassipes are easily available in pond and 

fountain of botanical garden of S. G. M. College, Karad. 

So these are collected from botanical garden of S. G. M. 

College, Karad, district Satara. 

 

Preparation of aqueous extract 

The collected samples were washed thoroughly with tap 

water to remove dirt. Sample (50 gm) was homogenized 
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ABSTRACT 

In present study, pot experiment was carried to study the effect of aqueous extract of Hydrilla verticillata and 

Eichhornia crassipes on seed germination and growth of maize (Zea mays) and chickpea (Cicer arietinum). 

Aqueous extract of Hydrilla verticillata and Eichhornia crassipes significantly increases germination and growth 

of maize and chickpea. Maize shoot showed higher growth at 50% conc. of Ecchornia extract whereas chickpea 

shoot length was observed higher growth at conc. 30 % as compared to that of control. At higher concentration it 

inhibits the growth and couldn’t get better results. Also, at 10% of Hydrilla extract chickpea shoot and root length 

observed higher growth whereas it also showed increase in shoot length for maize as compared to other 

concentration. So plant extract like Hydrilla verticillata and Eichhornia crassipes can be used as a liquid 

biofertilizer for plants. The extract did not showed any effect on the growth of microorganisms present in soil.Soil 

treatment showed better growth of shoot and root length. 
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separately in mortal and pestle and a thin paste was 

prepared using distilled water. The extract was filtered 

with muslin cloth and preserved in refrigerator at 20
0 

C 

for further use. The obtained filtrate was considered as of 

100% concentration.The four different concentrations of 

solutions were prepared such as 10%, 30 %, 50%, 100% 

diluting the sample with distilled water. 

 

Selection of Seeds 
The test seeds selected for the study are Maize (monocot) 

and Chickpea (dicot) seeds.The seeds were collected 

from farmers from nearby area of Goleshwar and stored 

for future use. Healthy seeds free from visible infection, 

uniform in size, colour, weight, were selected for study. 

The seeds were washed with tap water. 

 

Experimental design 

Set 1. Soaking of seeds in plant extract 

1) Healthy seeds were selected. 

2) Four seeds of each monocot and dicots were soaked 

into different concentration of extract (differently) such 

as 10%, 30%, 50%, 100%. Same set was prepared in 

distilled water as a control. 

 

Set 2 Soil treatment (separately of each plant extract) 

1. Soil was taken into the drinking eco-friendly cups. 

2. After 24hrs of soaking in respected extract, seeds 

were put in soil for germination. (Same extract was 

given to soil after every 2 days) 

3. The seed germination was observed at regular time 

of interval from the day of treatment. 

4. Same set was prepared in distilled water as a control. 

 

Analysis of vegetative parameters  

1) Root and shoot length 

Shoot and root length was measured from collar region 

to tip of root and apex of shoot. The total plant height 

also measured.   

 

2) Fresh and dry weight 

Plants were washed with tap water to remove all soil. 

Fresh weight were measured then they were dried in 

oven to remove water and dry weight of plant was 

measured. 

 

3) Number of leaf 

The leaf number was counted. 

 

RESULTS & DISCUSSION 

 
Fig. 1: Soil treatment by Eicchornia extract. 

(MS: Maize Shoot, CS: Chickpea Shoot, MR: Maize Root, CR: Chickpea Root) 

 

 
Fig. 2: Soil treatment by Hydrilla extract. 

(MS: Maize Shoot, CS: Chickpea Shoot, MR: Maize Root, CR: Chickpea Root) 
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Fig. 3: Observations after 15 days of treatment by distilled water as control. 

 

 
Fig. 4: Effect of Eicchornia extract on maize after 15 days of treatment. 

 

 
Fig. 5: Effect of Hydrilla extract on Chickpea after 15 days of treatment. 

 

In present study, maize shoot showed higher growth at 

50% Ecchornia extract. Chick pea shoot were observed 

higher growth at 30 % of Ecchornia extract. 

 

For 10% of Hydrilla extract both shoot and root length of 

Chick pea were observed maximum. Whereas it also 

showed increase in shoot length for maize as compared 

to other concentration. 

 

 

 

 

 

 

10% 30% 50% 100% 

10% 30% 50% 100% 

CONTROL 
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NUMBER OF LEAVES 

Table No.1: Number of leaves (M- Maize, C- Chickpea).  

 

 

 

 

 

 

 

 

MOISTURE CONTENT 

Table No. 2: Moisture content in plants. 

 
For separate extract treatment 

Seeds Maize Chickpea 

Conc. Hydrilla Eichhornia Hydrilla Eichhornia 

10 2.20 1.23 1.03 0.75 

30 1.73 1.08 0.98 1.01 

50 0.92 2.31 0.91 0.89 

100 2.68 0.22 0.87 0.46 

 

Moisture content of maize plant was higher at 100% 

Hydrilla concentration & 50% at Ecchornia 

concentration. 

 

Moisture content of chickpea plant was higher for 10% 

Hydrilla concentration & 30% Ecchornia concentration. 

The maximum leaf number were seen at 10%, 30% and 

50% concentration of Hydrilla extract on both plants. 

 

ANTIMICROBIAL ACTIVITY 

The extracts were tested against microorganisms present 

in soil by seed plate technique and well diffusion 

method. Aquatic plant extract did not showed any effect 

on growth of microorganisms present in soil. Hence it is 

denoted that, it has no effect on growth of 

microorganisms at any concentration level. From this it 

is concluded that, it is not harmful to the native 

microorganisms present in the soil. Azotobacter can 

grow on medium containing Hydrilla verticillata and 

Eichhornia crassipes extract, which can be concluded 

that it may help in enrichment of fertility of soil without 

affecting its native helpful microorganisms. 

 

             
Fig. 6: Effect of Hydrilla verticillata and Eichhornia crassipes extract on Azotobacter growth. 

 

DISCUSSION 

Dipty Poudeletal (2018) used different concentrations of 

E. crassipes and found that the highest germination 

observed at 25% concentration. Highest average 

diameter and height was observed in 25% in P. roxbughii 

whereas number of leaves was found highest in 75% 

concentration.  

 

In present study the Eichhornia crassipes and Hydrilla 

verticillata extract used in different concentrations. The 

highest growth observed at 30% and 50% concentration 

of Eichhornia crassipes extract on chickpea and maize 

plant respectively. Whereas the highest growth observed 

at 10%  concentration of Hydrilla extract on both plants. 

 

 
Hydrilla extract M Eichhornia extract M Hydrilla extract C Eichhornia extract C 

d/w 3 3 4 4 

10 2 1 4 3 

30 2 2 4 3 

50 2 2 4 3 

100 2 2 3 3 

M:Maize,C:Chickpea 
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N. Lata and Veenapani Dubey reported that the high 

rates of germination together with high percentage of C. 

alata seeds treated with crude extracts of different parts 

of E. crassipes may be the result of enhanced cell 

division in the embryonic meristems of the seeds. Extract 

of water hyacinth was found to improve the seed 

viability and seedling vigour in some economic plants. 

There exists a promising result indicating the growth 

promoting effects of the extract on cereals, pulses, jute 

and vegetable crops like tomato, lettuce, etc. (Majid, 

1999). In present study, Eichhornia and Hydrilla extract  

enhanced the radical and plumule emergence in maize 

and chickpea. 

 

M. Sasikala, E.Indumathi, S.Radhika, R.Sasireka (2016) 

studied effect of Seaweed Extract (Sargassum 

tenerrimum) on seed germination and growth of tomato 

plant (Solanum lycopersicum) the physical parameters 

like plant shoot and root length were recorded. At 0.8% 

concentration of seaweed extract gives maximum growth 

for tomato plant. In presentstudy, the maximum shoot 

growth was observed in 30% and 50% concentration of 

Ecchornia for chick pea and maize respectively. 

Similarly the maximum leaf number was seen at 30% 

and 50% concentration of extract. 

 

CONCLUSION 

Based on the parameters recorded it was clear that the 

maximum growth and yield of maize and chickpea plant 

can achieved at 50% and 30% concentration of 

Ecchornia respectively. 10% Hydrilla extract showed 

maximum shoot length for both maize and chick pea than 

the other concentration. So plant extract like Hydrilla 

verticillata and Eichhornia crassipes can be used as 

liquid biofertilizer for maize and Chickpea. Plant extracts 

is not harmful to natural microflora of soil. Future 

prospective of this study involves analytical 

characterisation of Ecchornia and Hydrilla extract. 
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