


EFFECT OF VERMIWASH ON SEED GERMINATION  IN CORIANDER (CORIANDRUM SATIVUM L.) THROUGH HYDROPONICS.
 

ABSTRACT 
   Hydroponics is a sustainable soil-less cultivation technique that improves water and nutrient use efficiency. The present study evaluated the effects of conventional and onion peel-enriched vermiwash at different concentrations on the germination and early seedling growth of Coriandrum sativum L. Under hydroponic conditions. Vermiwash was analysed for nutrient composition, and seed germination, shoot length, root length, plant height, number of leaves, and seedling vigour were recorded. Onion peel-enriched vermiwash exhibited superior nutrient content and significantly enhanced germination and seedling growth compared with conventional vermiwash. Among the tested treatments, the 40% concentration produced the best overall performance, while higher concentrations were less effective. The study demonstrates that onion peel-enriched vermiwash is a promising organic biofertilizer for sustainable hydroponic cultivation and the effective utilization of agricultural waste.
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1.INTRODUCTION 
   Agriculture is facing major challenges due to rapid population growth, urbanization, environmental degradation, climate change, and the excessive use of chemical fertilizers, which threaten sustainable crop production and global food security (Maya et al., 2015; Shanila et al., 2024; Senthilmurugan et al., 2018; Bennett and Khush, 2003; Ansari and Ismail, 2001). In addition, increasing freshwater scarcity has intensified the need for resource-efficient agricultural practices, as conventional farming consumes a major share of global freshwater resources (Simonovic, 2002; Wallace, 2000; Kulkarni et al., 2018).
   Hydroponics, a soil-less cultivation technique, has emerged as a sustainable alternative because it enables efficient water and nutrient utilization, higher productivity, year-round cultivation, and reduced dependence on arable land (Shanila et al., 2024; Bradley and Marulanda, 2000; Hasan et al., 2018; Dubey and Nain, 2020; Khan et al., 2020). The integration of organic biofertilizers with hydroponic systems can further improve plant growth while reducing environmental pollution and promoting sustainable agriculture.
  Vermiwash is a nutrient-rich liquid organic fertilizer containing essential macro- and micronutrients, beneficial microorganisms, enzymes, and plant growth regulators that enhance seed germination, seedling vigour, and overall plant development (Ismail, 2005; Nath et al., 2009; Fathima and Sekar, 2014; Chattopadhyay, 2015). However, studies on the application of onion peel-enriched vermiwash in hydroponic cultivation are limited. Therefore, the present study aimed to evaluate the effect of different concentrations of conventional and onion peel-enriched vermiwash on the germination, seedling growth, and exomorphological characteristics of Coriandrum sativum under hydroponic conditions.
 
2. MATERIALS AND METHODS
     The detailed materials and methods which were used to conduct the study are presented below under the following headings.
2.1. COLLECTION OF EARTHWORMS 
    Healthy adult earthworms (Perionyx excavatus) were collected manually from moist soil within the Queen Mary’s College campus after rainfall. The worms were carefully handpicked along with a small quantity of their native soil to minimize stress and maintain their associated microbial community. The collected specimens were maintained under moist conditions until use. The earthworms were taxonomically identified as Perionyx excavatus by Dr. Hyder Ali A., Associate Professor, The New College, Chennai.
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plate 1. Perionyx excavate
2.2. Construction of vermiwash unit
      The experiment was conducted in the Department of Zoology, Queen Mary's College, Chennai. Two 15-L vermiwash units were prepared following the method of Ismail (1997) with slight modifications. Each unit contained layers of broken bricks, sand, chopped straw, soil, and cow dung. The experimental unit additionally contained onion peels mixed with the soil and cow dung, while the control unit did not. Fifty healthy adult Perionyx excavatus earthworms were introduced into each unit. Moisture was maintained at 75–90% by regular watering, and vermiwash was collected separately through a tap fitted at the base of each bucket.
2.2.1. Treatment structure:
 Vermiwash Control( c)         : Bricks,sand,cowdung, drystraw,Earthworms
 Vermiwash with Source (T) : Bricks,sand,cowdung, drystraw,  onion peel, Earth worms         
2.3.Extraction of vermiwash:- 
   Water was sprinkled regularly to maintain moisture, allowing it to percolate through the vermicompost where earthworms decompose the organic matter. During percolation, the water mixed with earthworm excreta and coelomic fluid, producing nutrient-rich vermiwash, which was collected through the outlet tap into clean containers. The collected vermiwash was used to evaluate its effect on plant growth. Vermiwash is rich in macro- and micronutrients, plant growth regulators, and beneficial microorganisms, making it an effective biofertilizer that enhances seed germination and early seedling development (Gorakh Nath et al., 2009).
2.3.1. Preparation of vermiwash Solutions
    Vermiwash both (control and source) should be diluted to different concentrations to study its effects on C. sativum seed germination. The following concentrations was prepared: T1(10%),T2(20%),T3(40%),T4(60%) and control. The same concentration was used for vermiwash with source. 
2.4.  EXPERIMENTAL SEED-CORIANDER (Coriandrum sativum L.)                                       
Healthy seeds of Coriandrum sativum L. Were procured from a local seed supplier. The seeds were manually split into two mericarps before sowing to improve germination. Uniform, healthy seeds were selected for all experimental treatments
2.5. CUP CULTURE EXPERIMENT.
    Cup culture was conducted to study the effect of vermiwash on C. sativum seed germination and early growth.Ten seeds were placed in each cup with vermiwash concentrations of 10:90, 20:80, 40:60, 60:40, and 100% water as control.Two sets were used: transparent cups with standard vermiwash and green-tinted cups with onion peel extract-based vermiwash.The cups were covered with thin plastic wrappers with holes for aeration, and height, shoot length, leaf number, and root length were measured after 12 days.
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 Plate.2.cup culture experiment 
2.6. GERMINATION OF SEEDS
   For the experimental setup ten (2 liter) plastic containers were used. The seeds were inoculated in a tissue paper and were dressed with vermiwash kept in plastic cups two cups were used for this process, one containing the seed inoculum and other with vermiwash, A small hole was made at the bottom of the inoculated cup through which a thread is, inserted which helps in the transport of vermiwash. Germination days were observed and shoot and root length were measured. 
2.6.1. GROWTH PARAMETERS
    
    Plant samples were carefully maintained at different concentrations on 15th, 20th and 25th day.  The following growth parameters were measured and recorded for all the treatments. Such as   Root Length (cm) ;Shoot Length (cm); Height of the plant (cm),Number of leaves.
2.7 QUALITATIVE AND QUANTITATIVE ANALYSIS FOR PHYSICOCHEMICAL PARAMETERS
 
    The physicochemical parameters of the study sample were procured from TWAD BOARD –TESTING KIT, Chennai-600005, Tamil Nadu, and India. Samples of conventional vermiwash and onion peel-enriched vermiwash were analysed for major nutrients, including nitrogen , phosphorus , potassium ,chlorine, nitrate, ammonia, iron fluoride using standard analytical procedures. The nutrient composition was compared to evaluate the influence of onion peel incorporation during vermicomposting.
 
2.8. STATISTICAL ANALYSIS:
       Data collected from germination and growth activity were subjected to statistical analysis. All data were expressed in mean.
3. RESULTS
    Modernization of agricultural practices in terms of using pesticides, fertilizers, growth regulators etc. has led to increased production of crops. But prolonged exposure of these chemicals in the soil has led to depletion of soil nutrients and increased pollution making these kinds of methods non- preferable in the long run. Therefore, looking for organic materials that can act as nutrients for growth of plants has led to the present study that focuses on the use of vermiwash alone and sourced with onion peel for the growth of Coriandrum sativum.
The preliminary analysis of biochemical composition is tabulated for vermicompost and vermiwash (Table.1).
These qualitative observations should be interpreted in relation to the known behaviour of organic nutrient solutions in hydroponics, where nutrient mineralization, electrical conductivity, pH stability and microbial activity strongly influence nutrient availability to seedlings (Park & Williams, 2024; Arancon et al., 2019).
         Table 2 represents quantitative analysis of the vermiwash control. Biochemicals such as total nitrogen content of the sample percentage is 0.022±0.00113, 0.04 ±0.00226, 0.008 ± 0.00226 and  0.012 ±0.0026 and the total potassium content of the sample is 2.6 ±0.113 , 5.2 ±0.113, 10.4 ±0.113, and 15.6 ± 0.0924. Total phosphorus value of the sample is 0.1663 ±0.00523, 0.336 ±0.00559, 0.6753 ±0.0057 and 1.2367 ±0.435 (Table. 2)
Table 3 represented that quantitative analysis of the vermiwash with source.Bio chemicals such as total nitrogen content of the sample percentage is ranged from 0.003 ±0.0013 to 0.12 ±0.00026 and the total potassium content of the sample is ranged from 4 ±0.113 to 24 ±0.226 . Total phosphorus value of the sample is ranged from 0.3333±0.121 to 1.2 ±0.0113  (Table.3 )
The comparatively higher nutrient values observed in the onion peel-enriched vermiwash are biologically plausible because onion processing waste contains bioactive compounds and has recently been evaluated as a potential agricultural amendment or biostimulant for improving vegetable crop growth (Zhang et al., 2024; Celano et al., 2021).
To investigate the effects of vermiwash on plant growth, cup culture studies were conducted on coriander and chilli plants. The growth patterns were observed after 25 days, and parameters such as plant height, shoot length, root length, number of leaves, leaf length, and breadth were recorded. The results (Table 3 &4) revealed that germination was significantly faster in treated plants (T) compared to control plants. All growth parameters were higher in T plants than in control plants. There was a gradual increase in mean plant height (cm) in treatments T1 and T2 having 5.7±2.31 and 6.07±0.035 respectively from the control. The maximum plant height was recorded in T2 plants 6.07±0.035, with a consistent increase in plant height observed in T1 followed by T3 plants compared to control plants(Table 3 & 4).The effects of different concentrations of vermiwash on germination of C. sativum plants are presented in Tables 5 and 6. The germination rate was higher in T2 than in control (C) and it was followed by T1, T3 and T4 (Plate1&2), (Fig. 1&2).
The stronger response at moderate vermiwash concentrations is consistent with earlier reports showing that diluted vermiwash or vermicompost tea can improve germination, root development and seedling vigour, whereas overly concentrated liquid organic extracts may reduce seedling performance because of nutrient imbalance or phytotoxicity (Chattopadhyay, 2015; Arancon et al., 2019; Gudeta et al., 2021).
4.DISCUSSION
The present study demonstrated that vermiwash significantly enhanced the germination and early seedling growth of Coriandrum sativum under hydroponic conditions. Among the treatments, T2 recorded the highest germination percentage, shoot length, root length, number of leaves, and seedling vigour index compared with the control and other concentrations. These improvements may be attributed to the presence of essential nutrients, beneficial microorganisms, enzymes, and plant growth regulators in vermiwash, which enhance nutrient uptake and stimulate plant growth (Ismail, 2005; Buckerfield et al., 1999; Gajalakshmi and Abbasi, 2004). The findings are consistent with previous reports demonstrating the beneficial effects of vermiwash on seed germination and vegetative growth in different crops (Adhikary and Gantayet, 2012; Sheikh Shagufta Amir and Dakhane Vimal, 2016; Varghese and Prabha, 2014; Samadhiya et al., 2013). These results indicate that the optimum concentration of vermiwash can be effectively used as an eco-friendly biofertilizer to improve the early growth of Coriandrum sativum under hydroponic cultivation.      
In coriander, organic fertilization with vermicompost has been reported to improve root and shoot biomass, leaf mineral accumulation and antioxidant-related quality traits, supporting the interpretation that earthworm-derived organic inputs can contribute to early growth responses in Coriandrum sativum (Serri et al., 2021).
However, because organic hydroponic solutions depend on microbial conversion of organic nutrients into plant-available ions, the present results should be discussed as preliminary evidence rather than as a definitive fertilizer recommendation, particularly in the absence of detailed EC, pH, microbial and ion-specific monitoring (Park & Williams, 2024; Arancon et al., 2019).
The lower performance observed at higher concentrations also agrees with the concentration-dependent pattern reported for vermiwash-treated seeds, where diluted vermiwash improved germination and vigour but undiluted or stronger solutions showed poorer seedling growth (Chattopadhyay, 2015; Gudeta et al., 2021).
Conclusions
The study indicates that vermiwash can support seed germination and early seedling growth of coriander under hydroponic conditions. Treatments containing vermiwash generally showed better plant height, shoot growth, root growth and germination response than the water control, although responses differed among concentrations. Onion peel-enriched vermiwash appeared to improve nutrient composition and showed favourable effects on germination and seedling growth, suggesting that agricultural waste such as onion peel may be used to enrich organic liquid fertilizer. However, the results should be interpreted cautiously because the manuscript does not provide adequate replication, statistical testing or complete treatment clarification. Moderate vermiwash concentrations appeared more beneficial than higher concentrations, indicating the importance of optimizing dilution before use. Further studies with larger sample size, clear treatment structure, proper controls and statistical validation are required before recommending vermiwash for hydroponic coriander cultivation.
Limitations
This study is limited by unclear replication, small experimental scale and incomplete statistical analysis. Treatment definitions and seed numbers are not consistently reported, making germination percentages difficult to verify. Some table values appear inconsistent and require correction. Nutrient composition is presented without clear units, and seedling vigour index is claimed but not shown. Several plates and figures mentioned in the text are absent from the uploaded manuscript. The study was conducted under short-term cup-culture conditions and assessed only early seedling growth. Longer-duration trials with replicated hydroponic systems are needed to confirm the effectiveness of vermiwash and onion peel-enriched vermiwash.
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TABLE.1 QUALITATIVE ANALYSIS OF BIOCHEMICAL COMPOSITION 
	S.NO
	BIOCHEMICAL
COMPOSITION
	CONTROL
	VERMICOMPOST
	VERMIWASH

	1.
	Nitrogen
	+
	+++
	++

	2.
	Potassium
	+
	+++
	+++

	3.
	Phosphorus
	+
	+++
	+++

	4.
	Chlorine
	+
	++
	++

	5.
	Nitrite
	+
	++
	++

	6.
	Ammonia 
	+
	++
	++

	7.
	Iron
	-
	-
	-

	8.
	Fluoride
	+
	++
	++

	9.
	pH
	+
	++
	++


Note: ++ Strongpositive., + Semipositive., -Negative
3.1QUANTITATIVE ANALYSIS OF BIOCHEMICAL COMPOSITION
Table 2 . Biochemical composition of vermiwash in control 
	S.No
	Vermiwash
Concentration

	Total nitrogen
	Total potassium
	Total phosphorus

	1.
	C
	0.01
	26 ±0.226
	1.69 ±0.0113

	2.
	T1
	0.02 ±0.00113
	2.6 ±0.113
	0.1663 ±0.00523

	3.
	T2
	0.04 ±0.00226
	5.2 ±0.113
	0.336 ±0.00559

	4.
	T3
	0.008 ± 0.000226
	10.4 ±0.113
	0.6753 ±0.0057

	5.
	T4
	0.012 ±0.00026
	15.6 ± 0.0924
	1.2367 ±0.435


 
Table3. Biochemical composition of vermiwash with source 
	S. No
	Vermiwash 
Concentration 
Source (%)
	Total nitrogen 
	Total potassium 
	Total phosphorus 

	1
	C
	 0.03
	40±0.226
	2 ±0.0226

	2
	T1
	0.003 ±0.0013
	4 ±0.113
	0.3333±0.121

	3
	T2
	0.006 ±0.000297
	8 ±0.113
	0.4 ±0.0113

	4
	T3
	0.12 ±0.00026
	16 ±0.0226
	0.8 ±00113

	5
	T4
	0.018 ±0.00226
	24 ±0.226
	1.2 ±0.0113


 
Table 4. Effect of different concentration of vermiwash on C. sativum plant height, shoot length, and root length 
	
SAMPLE
	
PARAMETER
	DAYS

	
	
	15
	20
	25

	
C
	Plant height
	3.5±0.15
	4.0±0.016
	5.57±0.17

	
	Shoot length
	3.1±0.5
	3.8±0.6
	4.2±0.69

	
	Root length
	1.5±0.1
	2.0±0.12
	2.37±0.13

	
	No of leaves
	0
	0
	2± 0

	
	Leaf length
	0
	0
	0.3

	
T1
	Plant height
	3.9±2.1
	4.9±2.2
	5.7±2.31

	
	Shoot length
	3.2±0.2
	4.2±0.45
	4.47±0.51

	
	Root length
	0.8±1.0
	1.2±1.1
	1.53±1.13

	
	No of leaves
	0
	0
	2±0

	
	Leaf length
	0
	0
	0.2

	
T2
	Plant height
	4.2±0.3
	5.3±0.34
	6.07±0.035

	
	Shoot length
	3.5±0.4
	4.2±0.45
	4.47±0.51

	
	Root length
	0.9±0.3
	1.3±0.35
	1.6±0.41

	
	No of leaves
	0
	0
	2±0

	
	Leaf length
	0
	0
	0.3

	
T3
	Plant height
	3.5±1.2
	4.3±1.3
	5.2±1.27

	
	Shoot length
	2.7±0.5
	3.1±0.6
	3.6±0.62

	
	Root length
	1.1±0.4
	1.4±0.5
	1.63±1.56

	
	No of leaves
	0
	0
	2±0

	
	Leaf length
	0
	0
	0.2

	
T4
	Plant height
	1.0±0.06
	1.7±0.06
	2.3±0.07

	
	Shoot length
	1.0±1.3
	1.3±1.4
	1.53±156

	
	Root length
	0.3±0.6
	0.5±0.7
	0.53±0.79

	
	No of leaves
	0
	0
	0

	
	Leaf length
	0
	0
	0






Table 5.Effect Effect of different concentration of vermiwash on C. sativum plant height, shoot length, and root length 
	
SAMPLE
	
PARAMETER
	DAYS

	
	
	15
	20
	25

	
C
	Plant height 
	5.0±0.35
	6.3±0.42
	0.87±0.45

	
	Shoot length 
	3.3±1.0
	4.0±1.1
	4.47±1.27

	
	Root length 
	1.6±0.15
	2.1±0.16
	2.4±0.18

	
	No of leaves 
	0
	0
	2

	
	Leaf length
	0
	0
	0.2

	
T1
	Plant height 
	5.5±0.4
	6.2±0.45
	7.03±0.46

	
	Shoot length 
	3.7±0.2
	4.2±0.60
	4.77±0.29

	
	Root length 
	1.7±0.2
	2.0±0.24
	2.27±0.29

	
	No of leaves 
	0
	0
	2

	
	Leaf length
	0
	0
	0.2

	
T2
	Plant height 
	5.7±1.8
	6.4±1.8
	7.03±2.03

	
	Shoot length 
	3.8±0.9
	4.1±1.0
	4.5±1.13

	
	Root length 
	1.6±1.0
	1.9±1.1
	2.3±1.52

	
	No of leaves 
	0
	0
	2

	
	Leaf length
	0
	0
	0.2

	
T3
	Plant height 
	4.0±2.1
	4.8±2.3
	5.3±2.44

	
	Shoot length 
	3.3±1.0
	3.8±1.2
	4.93±1.46

	
	Root length 
	1.9±1.8
	2.1±2.0
	2.73±2.34

	
	No of leaves 
	0
	0
	2

	
	Leaf length
	0
	0
	0.2

	
T4
	Plant height 
	5.6±0.4
	6.0±0.42
	6.87±0.45

	
	Shoot length 
	2.8±0.5
	3.2±0.56
	3.65±0.62

	
	Root length 
	1.2±1.5
	1.5±1.7
	2.12±2.01

	
	No of leaves 
	0
	0
	2

	
	Leaf length
	0
	0
	0.2









TABLE 6. Effect of vermiwash control on germination percentage
of C. sativum .
	S.No
	Sample
	Days 
	No of seeds germinated 
	Germination percentage (%)

	1
	C
	6
	2
	12.5

	2
	T1
	6
	3
	18.75

	3
	T2
	5
	5
	31.25

	4
	T3
	4
	4
	25

	5
	T4
	5
	2
	12.5


 
Table 7. Effect of vermiwash with source on germination of C. sativum and germination percentage
	S.No
	Sample 
	Days
	No of seeds germinated 
	Germination percentage (%)

	1
	C
	5
	2
	4.54

	2
	T1
	5
	8
	18.18

	3
	T2
	4
	11
	25

	4
	T3
	3
	14
	31.81

	5
	T4
	5
	9
	20.45
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