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INTRODUCTION
Coco peat briquettes are famous soilless plant growth media specially used in the hydroponics. The product is originated from the mesocarp or husk of coconut palm fruit which contains coir fibers and coconut peat. Coconut peat is also known as coir pith, coir meal or coir dust acts as a binding matrix for coir fibers (Meerow, 1997). Cocopeat is a suitable growing media with acceptable physical and chemical attributes such as pH, electrical conductivity, bulk density and others (Abad et al., 2002).
Even though coco peat acts as a good plant growth media it is prone to fungus attacks and causes fungus disease in the plants grown in it. Thielaviosis paradoxa is a common fungus found in coco peat which causes black rot and stem bleeding in coconut trees (Paulin-Mahady et al., 2002). As the majority of the produced coco peat briquettes are exported, it is essential to ensure that no pathogens are available at the exporting stage. Presence of T. paradoxa can cause heavy contamination in coir and coir products produced for exportation (Jayaratne et al., 2015). Methylene bromide fumigation is a method used to eliminate the presence of pathogens in coir-based products. However, at present methylene bromide is considered as an environmental hazard, especially ozone depleting chemical (Dharmawardana, 2014). Autoclaving at 1210C for 30 minutes at 100 kilopascals and formaldyhyde fumigation are other common methods used to eliminate the presence of harmful pathogens in coir-based products (Sanchez et al,2007).
Arecanut, scientifically known as Areca catechu is another plant which belongs to the family Arecaceae. Arecanut fruit has similar characteristics to coconut fruit especially contains a fibrous mesocarp. Arecanut fruit has proven inhibitory effects on selected microorganisms due to the presence of bioactive components like phenols, alkaloids and tannins (Lyon, 2004). However, the fibrous mesocarp or husk is not used for any commercial products. Thus, the present study is focused on the possibility of incorporating arecanut husk as a partial substituent in coco peat briquettes and to evaluate the property variations after adding arecanut husk.
METHODOLOGY
Preparation of coco peat briquettes with arecanut husk
Arecanut husk, coconut husk and coco peat were well dried in sunlight for seven days and then the arecanut husk and coconut husk were cut into small pieces. Coco peat and grounded arecanut husks were mixed into weight ratios of 90:10, 80:20, 70:30 60:40 and 50:50 each separately. Similarly, for control samples coco peat and coconut chips were used in the same ratios. Briquettes were made by placing each mixture in a hot press using a mould of a brick shape.
Evaluation of the physio-chemical properties
Electrical conductivity (EC) and expansion volumes are the main quality parameters tested for coco peat briquettes. The same quality parameters were used to evaluate the performance of coco peat with arecanut husk chips. 
To measure EC, a volume to volume dilution method of 1:5 was used where 100ml of the prepared coco peat and chips mixture was diluted with 500ml of deionized water. The contents were mixed well and kept for half an hour to equilibrate, then it was filtered using a filter paper. The filtered liquid portion was tested for EC using a portable conductivity meter. The expansion volume was measured by adding water till the coco peat brick was completely saturated with water and subtracting the final expanded volume by the initial volume. The initial volume is always a constant as each briquette was prepared with the use of a mould having dimensions of height 5cm, length 15 cm and width 10 cm. Coconuts to arecanut husk chips ratios with lower EC level and similar expansions values were checked against antifungal properties.
Evaluation of the antifungal properties
Samples which satisfy the above physio-chemical properties were checked again for the antifungal properties. Each coco peat brick with different coco peat: arecanut husk and coco peat: coconut husk ratio were crushed and added into a separate container and two liters of deionized water was added. This was kept 72 hours to equilibrate and each mixed well once in six hours to ensure uniform distribution. After 72 hours the liquid portion was separated and filtered using a membrane filter.
Meantime potato dextrose agar (PDA) media was prepared in a petri dish, during this preparation antibiotic Streptomycin was added to prevent the growth of bacteria. Sterilized filter paper cutoffs were dipped in the extracts obtained by membrane filtration and kept for two hours to absorb. After two hours the filter paper cutoffs were placed in the four corners of the prepared PDA media and a point inoculation was done for each sample by taking pure T. paradoxa culture. This was done by taking a small part of the fungal colony by a sterilized needle and placing it gently in the exact center of the PDA culture in which four filter paper discs were kept before.
The same procedure was followed to all samples and control. The inoculated samples were incubated in dark for 72 hours to facilitate the growth of the fungus and the colony growth was observed within each 24 hours. After 72 hours the inhibition zone diameter was measured.
The obtained results were analyzed using one-way ANOVA with general linear model by Minitab 16 statistical software.
RESULTS AND DISCUSSION
Table 3.1 illustrates that the EC levels of cocopeat made with arecanut chips are lower than those of the cocopeat made with coconut chips. Moreover, EC is drastically increasing with the increase of coconut husk chips while it decreases with the increase of arecanut husk chips. According to the obtained results there was a significant difference (p <0.05) in EC of the samples with arecanut husk chips compared to coconut husk chips.

This increase of EC is mainly due to the high presence of water-soluble ionic substances in the coconut peat and husk, especially acidic substances like pyrolignicious acid, phenols and other carboxylic acids compared to arecanut husk. 
The main chemical found in arecanut husk is alkaloids, which is not a water-soluble ionic substance hence with the increase of arecanut husk chips the electrical conductivity reduces. The resultant electrical conductivity is due to the ionic substances present in the coconut peat.    

Table 3.1: Electrical conductivity results of cocopeat made with coconut and arecanut chips

	Coco peat : Chips ratio
	Electrical conductivity (mS/cm)
	p value from one-way ANOVA

	
	Arecanut chips 
	Coconut chips 
	

	90 : 10
	784
	820
	0.003

	80 : 20
	746
	840
	0.000

	70 : 30
	696
	878
	0.000

	60 : 40
	642
	932
	0.000

	50 : 50
	552
	984
	0.000


Expanded volume of coco peat made from arecanut chips is lower than that made from coconut chips in all ratios. Further, expanded volume reduces with the increase of the amount of chips in both coconut and arecanut chips as demonstrated in Table 3.2. According to the results obtained from one-way ANOVA, the coco peat to chips ratio 80:20 and 70:30 have a p value less than 0.05. Hence there is a significant difference in expanded volume of coco peat made from arecanut chips compared to coco peat made from coconut chips.
The coco peat to chips ratios 90:10, 60:40 and 50:50 have p values greater than α value and hence there is no significant difference (p > 0.05) in the expanded volume of coco peat made from arecanut chips compared to coco peat made from coconut chips.
Table 3.2: Expansion volume results of cocopeat made with coconut and arecanut chips

	Coco peat : Chips ratio
	Expanded volume (cm3)
	p value from one-way ANOVA

	
	Arecanut chips 
	Coconut chips 
	

	90 : 10
	9486.1
	9829.8
	0.240

	80 : 20
	8827.5
	9409.3
	0.022

	70 : 30
	8041.8
	8671.5
	0.004

	60 : 40
	7409.0
	8086.0
	0.396

	50 : 50
	6853.4
	7087.5
	0.135


As ratios 90:10, 60:40 and 50:50 of coco peat: arecanut chips satisfy both factors of low EC and similar expansion volumes compared to coconut chips, these three ratios were tested against the antifungal properties.
Antifungal activity was measured using inhibition zone diameter and the obtained results were analyzed using general linear model of ANOVA. The results obtained are in Table 3.3 and Figure 3.1.

Figure 3.1 illustrates the results obtained for the inhibition zone diameter of 90:10, 60:40 and 50:50 ratios of cocopeat to chips for both arecanut husk and coconut husk chips. The P, Q and R series are the results obtained for coconut husk chips and each replicate is named as 1, 2, and 3. The X, Y and Z series are the results obtained for arecanut husk chips and each replicate is named as 1, 2 and 3.  
 According to the results sample with 50:50 ratio of coco pith and arecanut chips gives a mean of inhibition zone diameter of 14.6 mm and 60:40 ratio gives a mean inhibition zone diameter of 10.6 mm while 90:10 ratios mean inhibition zone diameter of 0mm. Out of the three ratios maximum inhibition zone diameter of 14.6mm was produced by the 50:50 cocopeat to arecanut husk chips ratio and with increase of arecanut husk amount the anifungal properties increases and there by proves that acrecanut husk has antifungal properties. Arecanut fruit has been proven to contain inhibitory effects on selected microorganisms due to the presence of bioactive components like alkaloids and tannins (Lyon, 2004).
Table 3.3. Inhibition zone diameter of cocopeat made with coconut and arecanut chips
	Cocopeat: chips ratio
	Average inhibition zone diameter (mm)



	
	Coconut chips 
	Arecanut chips 

	90:10
	0
	0

	60:40
	0
	10.6

	50:50
	0
	14.6
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Figure 3.1: Inhibition zone diameter of T. peradoxa for coco peat: chips (a) 90:10 (b) 60:40 (c) 50:50
CONCLUSIONS / RECOMMENDATIONS
The study intended to develop a coco peat briquette by using arecanut husk as a partial substituent. According to the results the samples with coco peat to arecanut ratio of 90:10, 60:40 and 50:50 fulfills both required levels of EC and expanded volume. Moreover, the antifungal properties increases with the increase of arecanut husk chip ratio. Hence it can be recommended that arecanut chips are used as a partial substituent in commercial production of coco peat briquettes.
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