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I. INTRODUCTION

Elephant foot yam (Amorphophallus paeoniifoliiis (Dennst.) Nicolson) is a

tropical tuber crop belonging to the family Araceae of order Nudiflorae of

Monocotyledonae. It is basically a crop of south eastern Asian origin. It is mainly

grown and consumed in Africa, South Asia, South East Asia and the tropical Pacific

islands. In India, it is cultivated in Andhra Pradesh, Tamil Nadu, Gujarat,

Maharashtra, West Bengal, North Eastern states, Kerala, Kamataka, Bihar, Odisha

and Uttar Pradesh. It has high production potential and serves as a source of starch

as well as protein. It is mainly used as vegetable and possesses good keeping

quality. In addition to its high nutritive value and good culinary properties, it has

medicinal values also. It is traditionally used for the treatment of various diseases

such as piles, abdominal disorders, tumours, enlargement of spleen, asthma and

rheumatism (Singh and Wadhwa, 2014).

In Kerala, elephant foot yam is usually cultivated in the coconut garden as

a remunerative intercrop. In the present context of shrinking land area available for

cultivation especially in urban areas, the container cultivation is becoming popular.

The elephant foot yam can be raised in containers in the available space around

houses or on house terraces to ensure safe and fresh produce for household

consumption in urban areas. Container cultivation also avoids tedious field work

and enables efficient utilization of nutrients and moisture by the plant in the

container.

An ideal growth medium is necessary for crops grown in containers. Usually

soil, sand and FYM are taken in 1:1:1 ratio to prepare the growth medium. Due to

non availability of sand and its high cost, the possibility of substituting sand with

coir pith is to be explored. Coir pith is abundantly available in Kerala as a byproduct

of coir industry. Besides, use of coir pith as a component of growth medium will

reduce the weight of the container which is especially advantageous for farming on

house terrace. Due to its high C : N ratio, it is necessary to find out the optimum

proportion of coir pith in the growth medium for achieving high yield.

Orgamc farming is the thumb rule for raising crops on house terrace in

containers. Elephant foot yam is amenable for organic cultivation. In the present



study, the recommended dose of nutrients for elephant foot yam is applied in the

growth medium through organic sources like groundnut cake, bone meal and wood

ash. For field cultivation, it is recommended to apply nutrients in splits at 1 V2

months after planting ( MAP) and 2 Vi MAP for elephant foot yam as per KAU

(2011). But more number of split application may be required for the crop grown

in containers.

In Kerala, the crop is usually cultivated imder rainfed conditions by planting

during February-March and harvesting in November - December. Although

elephant foot yam tolerates soil water deficit stress, it should be avoided to ensure

higher conn yield. Moisture stress should be avoided especially when the crop is

grown in containers. Padmanabhan and Swadija (2015) advocated ration irrigation

but daily irrigation for vegetables grown in containers on house terraces. However,

daily irrigation is not required for a tuber crop like elephant foot yam. Hence, it is

necessary to standardize frequency of irrigation for the crop grown in containers.

At present, technology for organic production of elephant foot yam in

containers is lacking. Hence there is the necessity to standardize growth medium as

well as nutrient and irrigation schedule for container grown elephant foot yam. In

this backgroimd, the present study is undertaken

> to standardize growth medium and nutrient and irrigation schedule for

elephant foot yam grown in containers

> to study tuberisation pattern in elephant foot yam

> to study nutrient release pattern in different growth media

in order to formulate a cost effective agronomic package for elephant foot yam

grown in containers.
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2. REVIEW OF LITERATURE

The present study is undertaken to standardize growth medium and nutrient

and irrigation schedule for elephant foot yam grown in containers, to study

tuberisation pattern in elephant foot yam and to study nutrient release pattern in

different growth media in order to formulate a cost effective agronomic package for

elephant foot yam grown in containers. Hence relevant literature on elephant foot

yam and related crops are reviewed in this chapter.

2.1 CONTAINER CULTIVATION

Container cultivation is a farming where a family unit or household is

producing fruits and vegetables in special containers for achieving food and

nutritional security of family members. The advantages of container cultivation

includes maximum utilization of space and time, benefit on personal growth and

development and availability of fresh pollution free produce (Deveza and Holmer,

2002).

Container cultivation can be advocated on house terraces or in the available

area around houses where land is limited especially in urban homesteads

(Padmanabhan and Swadija, 2002; 2006; 2007; 2015). According to Padmanabhan

and Swadija (2006 and 2015) plastic sacks are found to be better containers rhan

earthen flower pots due to their less weight, low cost and retention of moisture for

longer periods. In addition to vegetables, tuber crops like elephant foot yam,

colocasia, coleus, sweet potato and cassava can also be cultivated in plastic sacks

on house terraces.

According to John et al., (2015), commonly used containers are earthen

pots, plastic pots, grow bags and plastic sacks of varying size. Other containers like

stone container, metallic container, wooden container, concrete pots and soild waste

like plastic bottles, milk jug, PVC pipes etc. can also be used. Plastic sack hold

more growing media and are more porous and hence found to be the best container

for most vegetables.



The containers filled with growth medium can be placed even in porches

where ample sunlight is available, house balcony, indoors, low cost poly houses

and rain shelters. John et al. (2015) observed that in majority of households

siuveyed, 50-75 per cent of the terrace area was utilized for cultivation. The major

crops cultivated in containers include vegetables like amaranthus, cowpea, chilli,

tomato, brinjal and cucurbits. Crops like banana, cassava, elephant foot yam,

colocasia, ginger and turmeric are also grown in containers in the homesteads.

2.2 GROWTH MEDIUM FOR CONTAINERS

Growth medium plays an important role in growth and yield of crops. A

suitable proportion of various components is essential for production of quality

crops. The growing medium should have appropriate aeration, water holding

capacity and drainage for efficient functioning of the root system. It should not

contain any pathogen or eggs and larvae of any pest in order to avoid pest and

disease incidence. Different materials can be used depending on their properties,

availability and cost. Soil, sand and FYM are commonly used to prepare the growth

medium. Sand is used in the growth medium to facilitate aeration and drainage. Non

availability and high cost of sand have led us to think of alternate sources like coir

pith.

2.2.1 Farmyard Manure

Farmyard manure is the most readily available and commonly used organic

manure. It supplies both major and minor nutrients as well as improves the physical,

chemical and biological properties of soil. Hence it is used as an important

component of the growth medium.

Z 2. /. 1 Effect of FYM on Growth Characters

In elephant foot yam, Hore et al. (2003) reported that length and girth of

pseudostem and crop canopy were the highest in treatments with the highest level

of FYM. According to Sahoo et al. (2015), application of FYM @ 251 ha resulted

in the highest leaf area plant"' and it was on a par with the treatment FYM 10 t

ha + 100:60:100 kg NPK ha .



In a study conducted with 3 levels of FYM (0, 12,5 and 25 t ha '') and P

(0,30 and 60 kg ha "*), the treatment with FYM @ 25 t ha resulted in the highest

plant biomass (9.54 kg plant"') and foliage weight (6.24 kg plant ') in cassava

(Sankar et al.^ 1999). Pamila (2003) reported that among different organic manures,

FYM produced significantly higher plant height and higher number of leaves in

cassava. Cassava with application of FYM 12.51 ha''gave better response in growth

characters (KAU, 2007).

Coleus produced higher dry matter production when FYM was applied as

the source of organic manure (Archana and Swadija, 2000). Compared to poultry

manure and CPC, FYM application recorded maximum vine length in sweet potato

(Dhanya, 2011).

2.2.1.2 Effect of FYM on Yield Components and Yield

Patel and Mehta (1987) reported higher corm yield of elephant foot yam

with the application of FYM @ 301 ha '.Hore et al. (2003) observed that the corm

diameter and conn weight were the highest with the highest FYM level and there

was a yield increase from 28.92 to 32.34 t ha"' by increasing the FYM level from

15 to 20 t ha"'. According to Suja et al. (2010), application of FYM @ 36 t ha"'
along with green manuring and neem cake resulted in higher corm yield (34.61 ha*

') and higher income over conventional fanning. Sahoo et al. (2015) reported that
the application of FYM @ 25 t ha ' resulted in 97.1% higher corm yield over

control.

Cassava showed an increase in yield of about 17.7 % (Mohankumar ei al.,

1976) and 11.8 % (Gaur et al., 1984) over control when FYM alone was applied.

Guar et al. (1984) also reported an increase in yield of about 30.6 % in sweet potato

due to application of FYM over control. In sweet potato basal application of FYM

@ 5 t ha *' increased the yield (Pillai et al., 1987 and Ravindran and Balanambisan,
1987).

In arrow root, application of even lower dose of FYM (10 t ha ') produced

46 % higher rhizome yield over control as reported by Swadija et al. (2013).



2.2.1.3. Effect ofFYMon Quality Characters

Sankar et at.., (1999) reported that application of FYM @ 25 t ha'' resulted

in the highest cooking quality, organoleptic scores and the highest starch content

(38 %) in elephant foot yam. Suja et al. (2010) reported higher dry matter and Mg

contents and significantly lower oxalate content in the conns of elephant foot yam

due to application of FYM @ 36 t ha'^ along with green manuring and neem cake.

Dhanya (2011) obtained higher starch content in tubers of sweet potato

when 100 % of recommended dose of nutrients was substituted with FYM.

In arrow root, quality characters of rhizome such as dry matter, starch, crude

protein, and crude fibre were increased with the application of even 10 t ha"^ of

FYM alone over control (Swadija et al., 2013).

2.2.1.4. Effect of FYM on Soil Properties

Incorporation of FYM was shown to decrease bulk density (Khaleel

et al.y 1981), increase infiltration rate (Acharya et al., 1988) and improves soil

structure and water retention capacity (Bhagat and Verma, 1991). Kumar et al.

(2015) noticed a decreasing trend of soil bulk density with increasing FYM levels.

Availability of phosphorus (P) from native and applied sources increased

with the application of FYM (Krishnaswamy et al., 1984). FYM treated soils

showed an increase in available P content than inorganically treated soils

(Bharadwaj and Omanwar, 1994).

Application of FYM continuously in tropical area improved organic carbon

and microbial biomass carbon in soil with balanced fertilization (Goyal et al.,

1993). Application of FYM increased organic carbon content in soil (Acharya et

al., 1988 and Benbi et al., 1998). Mastol (2006) reported increase in soil organic

carbon, microbial biomass and microbial coefficient with the application of FYM.

Patil et al. (2003) observed tliat with each increment in FYM, the soil pH

decreased from 7.99 to 7.65 and pH decreased significantly during decomposition

due to the production of organic acids. Electrical conductivity of soil was also

found to decrease with application of FYM (Rathod et al, 2003). Kumar et al.



(2015) reported that soil pH, EC and nutrient status increased with increasing levels

of FYM application.

2.2.2 Coir Pith

2.2.2.1. Properties of Coir Pith

Coir pith, the mesocarp of the coconut, is a waste product of coir industry.

Das (1992) reported that it has 70% of porosity and above 500% water holding

capacity. The water holding capacity was reported to be in the range of400 to 600

% by Savithn and Khan (1994). It has low bulk density and particle density and

high K content (Evans et al.., 1996). Coir pith has high cation exchange capacity

(Mapa and Kumara 1995; Mbah and Pdili, 1998) and can retain large amounts of

nutrients, and adsorption complex has high contents of exchangeable K, Na, Ca and

Mg (Verhagen and Papadopoulos, 1997). Due to this high nutrient storage capacity,

coir pith can prevent the loss of nutrients and due to the presence of nitrification

inhibitors, it can prevent the loss of nitrogen (N) by reducing the nitrification

(Prabhu and Thomas, 2002).

The organic carbon content of raw coir pith was reported to be around 29

per cent by Ramaraoorthy et al. (1999 and 2000). Coir pith is reported to be acidic

in nature (Mukheijee, 2001; Jeyaseel and Raj, 2010).

2.2.2.2. Effect ofCoir Pith on Soil Properties

The continuous application of coir pith for eight years improved the soil

organic carbon status (Nambiar et al.^ 1983). Coir pith also increased the oxygen

supply to the rooting medium (Nagarajan et al. 1985).

Bhowmic and Debnath (1985) reported that coir pith application increased

the soil water holding capacity. Application of coir pith in soil improves the

structure and other chemical and physical properties of the soil (Bopaiah, 1991).

Coir pith application in soil increases the fixed and mineral potassium in soil and

hence tlie quantity of potassium fertilizers can be reduced (Savithri et o/., 1993).

When coir pith is incorporated as an ameliorant, it improves the physical properties



such as pore space, bulk density, hydraulic conductivity and infiltration rate of the

soil. It helps to retain water and improve aeration in root zone because of its sponge

like structure (Savithri and Khan, 1994).

2.2.2.3. Coir Pith as a Component of Growth Medium

Coir pith has beneficial properties such as it can be used in agriculture as a

rooting medium, mulching material, and as soil conditioner to improve soil drainage

(Hume, 1949). Cresswell (1992) reported the use of coir pith as a growth medium

for several ornamental and agronomic crops and recommended it as a substitute for

peat in growth media. Coir pith can be used in growth medium as a component

alternative to peat due to its favorable physical and chemical properties (Bragg et

ai. 1993; Savithri and Khan, 1994).

For cassava, there was a significant yield increase when coir waste was

incorporated @ 10 t ha"' compared to coir waste @ 5 t ha ' and FYM @ 12.5 t ha*'

(Ayyaswami et al., 1996). Mukheijee (2001) observed significant increase in yield

of elephant foot yam, taro, and sweet potato grown in soil amended with 50% coir

pith over control (100% soil) and supplied with recommended dose of nutrients.

Suharban et al., (2004) observed that the best medium for anthurium

cultivation is that the combination of coarse sand, coconut husk and coir pith in the

ratio of 1:1:1 or coarse sand, coconut husk, dry cow dung and coir pith in the ratio

of 1:1:1:1 among seven different media. Jeyaseel and Raj (2010) found that coir

pith can be successfully used as soil less medium for crops like brinjal, bhindi and

tomato. Reghuvaran and Ravindranath (2013) reported that coir pith is an ideal

medium for plant growth, it helps to keep low soil temperature, being a poor

conductor of heat.

Coir pith compost: FYM (2:1) was found to be the best medium for growing

vegetables like bindhi in containers (Cuckoorani, 2013). Soumya (2015) reported

that coir pith compost: FYM (1:2) was the best medium for tomato grown in

containers.



According to John et al. (2015), the best yield ofbrinjal grown in containers

was obtained with cow dung + coir pith in 1:1 proportion among different growth

media and for bhindi, cow dung + coir pith in 1:1 proportion was on a par with

soil+ sand+cow dung in 1:1:1 proportion.

2.3 ORGANIC NUTRITION FOR ELEPHANT FOOT YAM

According to Suja et al. (2012), organic nutrition is a viable technology to

maximize productivity and quality of elephant foot yam while maintaining soil

fertility. Elite and local varieties responded equally well to organic and

conventional farming.

2»3.1 Effect of Organic Nutrition on Growth and Yield

Ray et al. (2006) obtained the highest yield (45.89 t ha"*) of elephant foot

yam with organic manures alone. Organic nutrition package standardized in

elephant foot yam comprising FYM, green manuring, neem cake and wood ash

profoundly favoured growth and yield of elephant foot yam over conventional

(INM) practice (Suja et al. 2010 and 2012). In farmers' field trials, organic farming

resulted in higher corm yield (34.6 t ha"') and additional income of ?43,651 ha**

(BCR of 1.49) over INM (BCR of 1.4) (Suja et al., 2010). According to Suja etal

(2012), orgamc farming resulted in 20 per cent yield increase in elephant foot yam

with an additional income of ̂ 47,716 ha"' over conventional practice but Kolambe

et a/.(2013) reported that the organic treatments were on a par with chemical based

farming for the growth parameters like plant height, pseudo stem girth and canopy

spread as well as corm yield of elephant foot yam.

2.3.2 Effect of Organic Nutrition on Tuber Quality

Organic farming in elephant foot yam improved tuber quality with

significantly higher dry matter and starch contents and lower oxalate content (Suja

et al., 2010 and 2012; Suja , 2013) Significantly higher starch and sugar contents

and improvement in protein content of corm of elephant foot yam were observed

by Kolambe et al (2013) due to organic management.
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2.3.3 Effect of Organic Nutrition on Soil Properties.

Organic nutrition plays a major role in maintaining soil fertility status and

environmental quality besides improving the yield. Addition of organic manures

increased the soil organic carbon and available NPK contents (Srivastava, 1985;

More, 1994). Kabeerathumma e/a/. (1993) observed increased levels of Ca and Mg

in soil due to the application of wood ash. Soil organic matter, soil pH and available

NPK contents in soil were increased in organic fanning system (Clark et al.y 1998).

Gerhardt (1997) observed increased aeration, water holding capacity and porosity

of soils under organic management system. Organic farming is a comprehensive

management system to improve the soil health and productivity (Palaniyappan and

Annadurai, 1999). In situ water holding capacity is the highest in organic

management system (Colla et al., 2000).

Suja et al. (2010) observed overall improvement in soil physio- chemical

properties under organic farming at all farm sites due to the influence of organic

manures besides increased yield in elephant foot yam. Suja et al. (2012) also

observed higher water holding capacity, lower particle density and bulk density and

higher porosity in organic plots under elephant foot yam. Post-harvest analysis of

organic plot revealed significant improvement in soil pH and soil organic matter

and higher N and P status after elephant foot yam.

According to Kolambe et al. (2013), continuous application of organic

manures from 2005 to 2011 lowered the bulk density of soil. The lowering of bulk

density coupled with greater mineralization of organic matter favoured the growth

and yield of elephant foot yam. There was overall improvement in soil physico-

chemical properties under the influence of continuous application of organic

manures for elephant foot yam.

2.3.5 Organic Nutrition for Container Grown Plants

According to Cuckoorani (2013), application of 125 % of the recommended

dose of organics through groundnut cake recorded significantly higher plant height,

number of leaves, LAI, flowers plant*', root characters, water use efficiency.

5.%



11

nutrient uptake and yield of bhindi grown in containers. Direct application to the

growth media was better than foliar application in terras of length, fruit yield, root

length and water use efficiency.

Soumya (2015) noticed that application of 125 % of recommended dose of

nutrients (KAU, 20II) as groundnut cake incubated with PGPR mix I resulted in

the highest net income and BCR for soil less culture of tomato grown in containers.

Swadija and Padmanabhan (2002), Padmanabhan and Swadija (2006) and

Padmanabhan (2015) advocate organic farming for cultivating vegetables in

containers on house terrace in order to obtain safe and fresh vegetables as well as

to ensure safety of the terrace.

2.6 IRRIGATION FOR ELEPHANT FOOT YAM

Changuler and Khot (1963) recommended 9 to 10 irrigations for elephant

foot yam during a growing season.

According to George (2000), a well distributed rainfall of 1000 to 1500 mm

spread over a period of six to eight months is ideal for elephant foot yam.

According to Misra et al, (2001) for the crop planted in March, which gives

better yield than June planting, a light irrigation should be given immediately after

planting and then depending on soil moisture availability, irrigation should be given

at regular intervals upto onset of monsoon.

Santosa et al. (2004) conducted an experiment to study the effect of

frequency of imgation on the growth and yield of elephant foot yam grown in

plastic bags. About 1 to 1.5 litres of tap water was applied at one, three, five, seven

and 15 days interval when the buds became visible. It was observed that number

and size of leaves, corm size, cormel number and root growth were affected by

irrigation frequency. Frequent irrigation produced larger leaves and extended their

lifespan compared to less frequent irrigation. Longer interval between watering

restricted tlie growth and yield and irrigation at one, three or five days interval did
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not show any abnormalities on the growth of plants. In the case of infrequent

irrigation, corms entered into dormancy after leaf senescence and reduced yield.

In Tamil Nadu, elephant foot yam is cultivated by giving weekly irrigations

(Srinivas and Ramanathan, 2005).

Ravi et al. (2009) reported that about 1000 tol500 mm of rainfall year"' is

optimum for the crop. Ravi et al. (2011) opined that soil moisture status does not

influence sprouting but further development of new shoot depends on adequate soil

moisture. When the rainy season is shorter than four months, supplementary

irrigation is necessary for high productivity.

According to Sumtha, et al. (2013) moisture stress should be avoided to

ensure higher conn yield although elephant foot yam tolerates soil water deficit

stress.

Irrigation @ 100% CPE with 100 % recommended dose of fertilizers

promoted growth and yield parameters across various agro- climatic regions of

India (George et ai, 2011; Venkatesan et al, 2014).

According to Ravi et al. (2015), water deficit stress during four to six month

crop growth period significantly affects the growth and yield of elephant foot yam.

For achieving higher corm yield, the crop must be irrigated adequately during initial

establishment period and growth period between four to six months. Water deficit

stress in plant resulted in significant reduction in leaf area, corm dry matter and

corm yield plant '. Reduction in yield of 41.9 % and 78.52 % were observed in

plants due to water deficit stress during 4 to 5 MAP and 6 to 7 MAP respectively

compared to control plants.

Review of literature indicated the lack of technology for organic production

of elephant foot yam in containers. Container cultivation assumes importance where

land availability is limited especially in urban homesteads. Technology for

container cultivation of elephant foot yam needs to be developed by standardizing

growth medium utilizing coir pith, a byproduct of coir industry, to reduce the weight

of container especially for farming on house terrace as well as to make it cost

3^



13

effective. It is also necessitated to standardize nutrient as well as irrigation schedule

to reap economic yield from containers. Hence the present investigation was

undertaken to standardize growth medium, nutrient sch^ule and irrigation

schedule for container grown elephant foot yam.

3^
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3. MATERIALS AND METHODS

The experiment entitled "Agronomic package for container grown elephant

foot yam" has been carried out at College of Agriculture, Vellayani to standardize

growth medium and nutrient and irrigation schedule for elephant foot yam grown

in containers, to study tuberisation pattern in elephant foot yam and to study nutrient

release pattern in different growth media in order to fonnulate a cost effective

agronomic package for elephant foot yam grown in containers. The investigation

comprised of two separate experiments (1) Standardization of growth medium and

nutrient and irrigation schedule for container grown elephant foot yam and (2)

Incubation study — Nutrient (N P K) release pattern in different growth media.

3.1 MATERIALS

3.1.1 Experimental Site

The experiment I was conducted in the Instructional Farm attached to

College of Agriculture, Vellayani, Kerala, which is located at 8.5° North latitude,

76.9° East longitude and at an altitude of 29 m above mean sea level. The

experiment 11 (incubation study) was carried out in the laboratory of the Department

of Agronomy, College of Agriculture, Vellayani.

3.1.2 Weather

Vellayani experiences a tropical humid climate. The data on maximum and

minimum temperatures, relative humidity, evaporation and rainfall received during

the cropping period were collected from the Agro- Meteorological Observatory at

College of Agriculture, Vellayani and is presented in Fig. 1 and Appendix 1.

3.U Season

The experiments were conducted from April to November 2016.

3.1.4 Crop and Variety

Amorphophallus variety "Gajendra" released from Acharya N. G. Ranga

Agricultural University, Hyderabad was used for the experiment. The variety has a

3^
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duration of 180 to 210 days and an average yield of 501 ha"' (Palaniswami and Anil,

2008).The plant is medium tall with medium canopy spread. The corm is globose

with mostly no cormels and has brownish black skin colour and yellow with orange

tinge flesh colour. It has good culinary quality and low acridity. The corms were

procured from Indian Council of Agricultural Research (ICAR) - Central Tuber

Crops Research Institute (CTCRI), Sreekariyam, Thiruvananthapuram.

3.1.5 Growth Media

Different growth media used in the experiment were prepared with soil,

sand, FYM and coir pith in different proportions by volume as per the technical

programme. Plastic cement sacks of uniform size (50 kg capacity) were used as

containers for experiment I and small plastic pots of 3 YiL capacity were used for

experiment 11 (incubation study).

For filling plastic sacks in experiment I, the growth medium Mi was

prepared by mixing 9 kg soil + 8 kg sand + 3 kg FYM, M2 with 9 kg soil + 3 kg

coir pith + 3 kg FYM and M3 with 7 kg soil + 3.75 kg coir pith + 3 kg FYM.

The quantity of growth media M i, M2 and M3 in two plastic sacks each were

uniformly filled in 15 plastic pots for each growth medium in experiment II

(incubation study).

3.1.6 Organic Manures

The organic manures used in the experiment were analyzed for pH, EC,

organic carbon and total N, P and K contents using the standard procedures given

in Table 1. The analytical values are presented in Table 2.
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Table 1. Procedures followed in the analysis of organic manure

SI. No. Properties Method Reference

1 pH pH meter method Jackson (1973)

2 EC Conductivity meter method Jackson (1973)

3 Organic carbon Walkley and Black rapid

titration method

Jackson (1973)

4 Total N Digestion with H2SO4 and

micro kjeldahl method

Jackson (1973)

5 Total P Digestion with H2SO4 and

phosphomolybdate yellow

colour method

Jackson (1973)

6 Total K Digestion with H2SO4 and

flame photometry

Jackson (1973)

Table 2. Physico - chemical properties of organic manures

Organic

manures

pH EC

(dSm-')

Organic

carbon (%)

N (%) P(%) K(%)

FYM 7.44 4.10 10.73 1.52 0.72 0.31

Coir pith 3.10 0.36 7.07 0.70 0.37 0.14

Neem cake 7.54 6.70 3.60 1.54 0.93 1.91

Groundnut cake 6.06 5.40 20.62 6.86 0.69 1.24

Bone meal 6.58 11.60 9.97 3.08 19.85 0.10

Wood ash 12.06 0.04 0.75 0.58 0.37 5.16

3^
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3.2 METHODS

3.2.1 Experimental Design and Layout

Experiment I: Standardization of growth medium and nutrient and irrigation

schedule for container grown elephant foot yam.

Design

Replications

Treatments

CRD

3 + 1 (one for destructive sampling at monthly interval)

12(3x2x2)

Growth media (M) - 3

Ml - soil: sand : FYM 1:1:1

M2-soil: coir pith : FYM 1:1:1

Ms - soil: coir pith : FYM 0.75:1.25:1

Nutrient schedule (N) - 2

Ni -N and K in 3 splits (1, 3 and 5 MAP)

N2 - N and K in 6 splits (1,2,3,4,5 and 6 MAP)

Irrigation schedule (I) - 2

Ii. Irrigation once in 3 days

I2 -Irrigation once in 6 days

Treatment combinations -12

Ti: mmiii Tsinuniii T9 : msmii

T2: minii2 T6:m2nii2 Tio:m3nii2

T3:min2ii T7:m2n2ii TiKmanaii

T4:min2i2 T8:m2n2i2 Ti2:m3n2i2

3^
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Number of sacks per treatment per replication - 3

A general view of the experiment is given in Plate 1.

Experiment II - Incubation Study -Nutrient (NPK) release pattern in different

growth media

Design : CRD

Replications : 5

Treatments ; 3 - Growth Media (M)

Ml - soil : sand : FYM 1:1:1

M2 - soil: coir pith: FYM 1:1:1

M3 - soil: coir pith: FYM 0.75:1.25:1

Number of plastic pots per treatment per replication - 3

Lime @ 1.33 g and neem cake @ 13.33 g were applied as basal dose

umformly in all the plastic pots. The growth media was uniformly supplied with the

recommended NPK dose of 100:50:150 kg ha'' for elephant foot yam as groundnut

cake, bone meal and wood ash. Full dose of bone meal (1.33 g pot*') was given as

basal dose. Groimdnut cake (6.67 g pot"') and wood ash (13.33 gpot*') were applied

in three equal splits at bimonthly interval starting from 2 MAP. Moisture content of

the growth media was maintained at field capacity.

A general view of the incubation study is given in Plate 2.

3.3 CROP HUSBANDRY IN EXPERIMENT 1

3.3.1 Arrangement of containers in the field

The experimental area was cleared of weeds and stubbles. The sacks filled

with different growth media were arranged at a spacing of 60 x 60 cm.



,  Ti» iif.*'

M.NI

Plate 1. General view of the experiment I

Plate 2. General view of experiment II - incubation study

3^
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3.3.2 Planting

Conn pieces weighing 250 g were treated with Trichoderma - cowdung

slurry (procured from the Department of Microbiology, College of Agriculture,

Vellayani), shade dried and planted in sacks on 11-04-2016.

3.23 Mulching

The crop was mulched with dry leaves throughout the growfri period.

3.3.4 Application of Manures

Lime @ 10 g and neem cake @ 100 g sack'' were applied initially in all

growth media. The calculated quantities of groundnut cake (50 g), bone meal (10

g) and wood ash (100 g) were applied in each sack in order to supply the

recommended dose of 100:50:150 kg NPK ha"' (KAU, 2011). Bone meal was

applied as a single basal dose in all sacks prior to planting of conn. The groundnut

cake and wood ash were given in split doses as per the treatments. The groundnut

cake was made into 10 per cent slurry with water, fermented for three days and

mixed with wood ash and applied.

33.5 Irrigation

Initially, the moisture content of growth media was brought to field

capacity. No irrigation was given during rainy daj^. When irrigation was needed,

measured quantity of water, calculated based on evaporation data (Pandian, 2007)

taken from the Agro Meteorological Observatory in the College, was applied at

different intervals as per the treatments either once in three days or once in six days.

Quantity of water applied = nr^ x cumulative evaporation x pan coefficient x crop

coefficient

where r is radius of the container.

3.3.6 Other Management Practices

Weeding was carried out as and when needed.

^0
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3.3.7 Harvest

The crop was harvested seven months after planting on 23-11 -2016.

3.4 BIOMETRIC OBSERVATIONS

Three plants in each treatment were tagged as observational plants.

Biometric observations were recorded from these plants and average values were

worked out.

3.4.1 Growth characters

Growth characters were recorded from the observational plants at bimonthly

interval from 2 MAP upto harvest.

3.4.1.1 Height of the Plant

Height of the plant (cm) was measured from the base to the growing tip in

their vertical position.

3.4.1.2 Leaf Area Index

Total leaf area (cm^) of elephant foot yam was determined by using the

formula suggested by Ravi et ai (2010).

Total leaf area = P (average value of few observations) x 0.65 x total number of

leaflets plant"'

where P = Product of leaflet length (cm) and breadth (cm).

Leaf area index (LAI) was worked out by the formula given by Watson (1947)

_  Leaf area of the plant (cm' )
Land area occupied by the plant (cm^ )

3.4.1.3 Canopy Spread

Canopy spread in elephant foot yam was measured across the diameter of

the leaf (Ravindran, 1997) and expressed in cm.

h\
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3.4.2 Yield Attributes and Yield

Yield and yield attributes were recorded at monthly interval and also at

harvest. Number of roots per plant, weight of roots planf' and weight of corm plant*'

were recorded monthly by uprooting (destructive sampling) plants from each

treatment from the 4''' replication.

3.4.2.1 Number ofRoots per Plant

Total number of roots in the uprooted sample plants was counted and

average was worked out.

3.4.2.2 Weight of Roots per Plant

Weight of roots in the uprooted sample plants were recorded and average

was worked out in g plant*'.

3.4.2.3 Time ofCorm Initiation

Observation on time of corm initiation was made visually from the uprooted

sample plants.

3.4.2.4 Weight ofCorm per Plant

Weight of corm in the uprooted sample plants was recorded, mean value

was worked out and expressed in g plant*'.

3.4.2.5 Bulking Rate of Corm

This is the rate of increase in tuber weight per unit time and is an important

measure of tuber growth. This was calculated from the data on corm weight plant"'

at monthly interval. It is expressed as g day"' plant"' on dry weight basis (Kumar,

1986)

Bulking rate (BR) =
t, -t,

where wi - dry weight of tuber at time ti

W2 - dry weight of tuber at time t2
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3.4.2.6 Corm Yield per Plant at Har\'est

At the time of harvest, weight of conn from the observational plants were

recorded and average was calculated in g planf^

3.4.2.7 Utilization Index

It is the ratio of the tuber yield to top yield on fresh weight basis. This was

worked out frx)m the corm weight and top (pseudostem /leaf) weight of the

observational plants.

3.4.2.8 Dry Matter Production at Harvest

The sample plants uprooted prior to general harvest were used for

computing dry matter production. Fresh weight of each plant part was recorded and

samples taken for estimating dry weight. Samples were first shade dri«l and then

dried in an oven at 70 ± 5® C to a constant dry weight. The dry weight of each plant

part was recorded and total dry matter production (TDMP) at harvest was computed

in kg ha '.

3.4.3 Quality Attributes

3.4.3.1 Starch Content of Corm

Starch content of conn was estimated by potassium feiricyanide method

(Ward and Pigman, 1970). The values were expressed as percentage on fresh weight

basis.

3.4.3.2 Crude Protein Content

The crude protein content of conn was calculated by multiplying N content

of corm with the factor 6.25 (Simpson et al., 1965) and expressed as percentage on

fresh weight basis.

3.5 GROWTH MEDIA ANALYSIS

Samples of growth media were taken before planting of the crop and after

harvest from experiment I. The samples were collected at monthly interval from
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experiment II (incubation study) to study the nutrient release pattern from different

growth media. The collected samples were air dried, powdered and passed through

2 mm sieve for the analysis of available N, P and K contents and 0.5 mm sieve for

oi^anic carbon. The samples were analyzed for pH, EC, organic carbon, available

N, available P and available K using standard procedures as presented in Table 3.

The dehydrogenase activity of the samples were analyzed by following the

procedure outlined by Casida et al. (1964). The initial values of parameter of

growth media analyzed are presented in Table 4.

Table 3. Procedures followed in the analysis of growth media

SI. No. Properties Method Reference

1 pH pH meter method Jackson (1973)

2 EC Conductivity meter method Jackson (1973)

3 Organic carbon Walkley and Black rapid

titration method

Jackson (1973)

4 Available N Alkaline potassium

permanganate method

Subbiah and Asija

(1956)

5 Available P Bray colorimeter method Jackson (1973)

6 Available K Neutral normal ammonium

acetate method

Jackson (1973)

Table 4. Physico- chemical properties of growth media prior to experiment

Growth pH EC Dehydrogenase Organic Available Available Available

media (dSm->) activity carbon N (%) P(%) K(%)

(pgTPFg-'24h-') (%)

Mi 7.25 0.83 320.15 3.68 0.095 0.034 0.015

M2 7.12 1.78 263.24 5.65 0.084 0.042 0.017

M3 6.91 1.78 258.09 5.85 0.077 0.038 0.017
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3.6 PLANT ANALYSIS

From experimcDt I, samples of plants collected at harvest and dried to

compute TDMP were used for the analysis of nutrient contents. Samples were

ground to pass through a 0.5 mm sieve and digested for nutrient analysis.

3.6.1 Uptake of Nitrogen

Nitrogen content in each plant part was estimated by the modified

mtcrokjeldhal method (Jackson, 1973). The uptake was calculated by multiplying

the N content of each plant part with corresponding dry weight and summing up the

values.The uptake values were expressed in g plant''.

3.6.2 Uptake of Phosphorus

Phosphorus content in the plant sample was determined colorimetrically

(Piper, 1967). The uptake was calculated by multiplying the P content of each plant

part with corresponding dry weight and adding up the values and expressed in g

plant"'.

3.6.3 Uptake of Potassium

Potassium content was determined by flame photometry (Jackson, 1973).

The uptake was calculated by multiplying the K content of each plant part with

corresponding dry weight and summing up the values. The uptake values were

expressed in g plant*'.

3.7 PEST AND DISEASE INCIDENCE

Incidence of pest and disease was monitored throughout the crop growth

period.

3.8 ECONOMIC ANALYSIS

Economics of cultivation was worked out by taking into account the cost of

inputs and market price of elephant fool yam during the cropping period as given

in appendix II. Net income and benefit cost ratio (BCR) were calculated as follows.

Kb
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Net income (? sack ') : Gross income - Total expenditure

T% r-y ^ Cross incomeBenefit: Cost Ratio : z—: ^
Total expenditure

3.9 STATISTICAL ANALYSIS

The data recorded from the experiments were subjected to statistical

analysis by applying analysis of variance technique and significance was tested by

'F' test (Cochran and Cox, 1965). Critical difference was calculated in cases where

treatments were found to be signif cant. Suitable correlations were also worked out.
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4. RESULTS

The present study was undertaken during April to November 2016 to

standardize growth medium and nutrient and irrigation schedule for elephant foot

yam grown in containers, to study tuberisation pattern in elephant foot yam and to

study nutrient release pattern in different growth media in order to formulate a cost

effective agronomic package for elephant foot yam grown in containers. The first

experiment was done by raising elephant foot yam in plastic sacks with 12 treatment

combinations involving three growth media, two nutrient schedule and two

irrigation schedule with four replications in completely randomized design. The

second experiment was also conducted during the same period in small plastic pots

with three growth media and five replications in CRD to study the nutrient release

pattern in different growth media.

4.1. EXPERIMENT I

4.1.1 Growth Characters

4.1.1,1 Height ofthe Plant

The effect of different growth media, nutrient schedule and irrigation

schedule and their interactions on height of the plant at bimonthly interval from

2 MAP are presented in Table 5a, 5b and 5c.

Height of the plant increased upto harvest in all treatments. But the height

increased at faster rate upto 6 MAP beyond which the rate of growdi was lowered.

Growth medium showed significant effect on plant height at all stages

except 2 MAP (Table 5a). Among three growth media, M2 recorded the tallest

plants and was significantly superior to Mi and M3. The growth media Mi and M3

were on a par in their effects on plant height.

Nutrient schedule did not significantly influence plant height during the

initial stages upto 4 MAP but had significant influence at 6 MAP and harvest. At

6 MAP and harvest, N2 (N and K in six splits) produced significantly taller plants

than Ni (three splits).
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Table 5a. Effect of growth medium, nutrient schedule and irrigation schedule on

height of the plant, cm.

Treatments Plant height

2MAP 4MAP 6MAP Harvest

Growth medium (M)

Ml - soil: sand : FYM 1:1:1 42.17 46.83 55.92 57.58

Ml - soil: coir pith : FYM 1:1:1 45.42 52.33 66.25 68.67

Mb- soil: coir pith: FYM 0.75:1.25:1 42.42 47.25 55.58 57.17

SEntt 1.235 1.210 1.288 1.530

CD(0.05) 3.350 3.760 4.465

Nutrient schedule (N)

Nj - N&K in 3 splits 43.33 48.00 56.78 58.5

Ni • N&K in 6 splits 43.33 49.61 61.72 63.78

SErni 1.008 0.988 1.052 1.249

CD(0.05) -
- 3.070 3.640

Irrigation schedule (I)

II - Irrigation once in 3 days 42.95 48.66 58.00 60.11

I2 - Irrigation once in 6 days 43.72 48.94 60.50 62.17

SEm± 1.008 0.988 1.052 1.249

CD(0.05) - - - -
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Table 5b. Interaction effect of growth medium, nutrient schedule

and irrigation schedule on plant height, cm

Treatments Plant height

2MAP 4MAP 6MAP Harvest

M X N interaction

mmi 41.00 45.5 49.83 52.33

mini 43.33 48.17 62.00 62.33

num 46.17 52.17 67.00 68.33

mini 44.67 52.50 65.50 69.00

mini 42.83 46.33 53.50 54.33

mini 42.00 48.17 57.67 60.00

SEm± 1.747 1.711 1.822 2.163

CD(0.05) - - 5.310 -

M X I interaction

mill 41.17 46.17 56.50 57.67

miii 43.17 47.50 55.33 57.50

miii 43.83 57.17 64.50 67.67

mill 47.00 53.50 68.00 69.67

miii 43.83 48.67 53.00 55.00

mill 41.00 45.83 58.17 59.33

SEm± 1.747 1.711 1.822 2.163

CD(0.05) - - - -

N X I interaction

mil 42.56 47.56 55.89 57.78

niii 44.11 48.44 57.67 59.22

niii 43.33 49.77 60.11 62.44

niii 43.33 49.44 63.33 65.11

SEm± 1.426 1.397 1.488 1.766

CD(0.05) - - - -

5^
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Table 5c. Effect of M x N x I interaction on plant height, cm

Treatments Plant height

2MAP 4MAP 6MAP Harvest

mmiii 39.33 44.67 50.00 53.00

mmiia 42.67 46.33 49.67 52.67

miiuii 43.00 47.67 63.00 62.33

min2i2 43.67 48.67 61.00 62.33

miniii 44.33 50.67 65.67 67.33

maniii 48.00 53.67 68.33 69.33

mancii 43.33 51.67 63.33 68.00

m2n2i2 46.00 53.33 67.67 70.00

mjniii 44.00 47.33 52.00 53.00

msniis 41.67 45.33 55.00 55.67

mmU 43.67 50.00 54.00 57.00

mjnaij 40.33 46.33 61.33 63.00

SEm± 2.470 2.419 2.577 3.060

CD(0.05) - - - -

5\
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Imgation schedule could not exert any significant influence on plant height

at any growth stage of the crop. But the plants were taller at all stages with h

(irrigation once in six days) than with Ii (irrigation once in three days).

Regarding the interaction effects, only MxN interaction showed significant

response at 6 MAP (Table 5b). At 6 MAP, the treatment combination mzni recorded

the tallest plants which was on a par with m2n2 and mms.

No significant effect on plant height was observed due to MxNxI interaction

(Table 5c).

4.1.1.2 Canopy spread

The data on the effect of growth medium, nutrient schedule and irrigation

schedule on canopy spread of the plant at bimonthly interval are given in Table 6a,

6b and 6c.

As in the case of plant height, canopy spread showed an increasing trend

with increase in the age of the crop irrespective of treatments. But the rate of

increase was maximum during the period fi-om 2 MAP to 4 MAP with lower rate

of increase from 4 MAP to 6 MAP and slight increase from 6 MAP upto harvest.

Different growth media had significant effect on canopy spread at all stages

(Table 6a). The growth medium M2 recorded the highest value at all stages. The

growth media Mi and M3 were on a par in their effects at all growth stages.

Nutrient schedule and irrigation schedule did not show any significant

influence on canopy spread at any stage of the crop.

The second order and third order interactions failed to show any significant

effect on canopy spread at any growth stage (Table 6b and 6c).

4.1.1.3 Leaf Area Index

The average values of LAI at bimonthly interval as influenced by growth

medium, nutrient schedule and irrigation schedule and their interactions are

presented in Table 7a, 7b and 7c.
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Table 6a. Effect of growth mediuni, nutrient schedule and irrigation schedule on

canopy spread, cm.

Treatments Canopy spread

2MAP 4MAP 5MAP Harvest

Growth medium (M)

M1 - soil: sand ; FVM 1:1:1 66.42 83.42 86.58 88.33

Ml" soil: coir pith : FYM 1:1:1 75.25 94.00 100.08 103.42

M3-soiI: coir pith: FYM 0.75:1.25:1 65.17 83.50 88.00 88.83

SEm± 2.594 2.461 2.921 2.814

CD(0.05) 7.570 7.180 8.520 8.210

Nutrient schedule (N)

Ni -N&K in 3 splits 67.67 87.00 91.33 93.22

Ni - N&K in 6 splits 70.22 86.94 91.78 93.83

SEm± 2.118 2.009 2.385 2.298

CD(0.05) - - - -

Irrigation schedule (I)

1} - Irrigation once in 3 days 66.56 85.28 91.11 91.83

h - Irrigation once in 6 days 71.33 88.67 92.00 95.22

SEm± 2.118 2.009 2.385 2.298

CD(0.05) - - - -

5^
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Table 6b. Interaction effect of growth medium, nutrient schedule

and irrigation schedule on canopy spread, cm

Treatments Canopy spread

2MAP 4MAP 6MAP Harvest

M X N interaction

mmj 62.33 81.17 84.00 85.17

min2 70.50 85.67 89.17 91.50

m2ni 76.00 98.17 103.67 107.83

m2n2 74.50 89.83 96.50 99.00

msm 64.67 81.67 86.33 86.67

msna 65.67 85.33 89.67 91.00

SEmdc 3.668 3.480 4.131 3.980

CD(0.05) - - - -

M XI interaction

63.50 81.17 84.17 85.33

mih 69.33 85.67 89.00 91.33

m2ii 73.17 90.67 99.50 100.17

miij 77.33 97.33 100.67 106.67

msii 63.00 84.00 89.67 90.00

m3i2 67.33 83.00 86.33 87.67

SEntt 3.668 3.480 4.131 3.980

CD(0.05) -
- - -

N X1 interaction

niii 62.56 83.89 89.33 89.33

nii2 72.78 90.11 93.33 97.11

niii 70.56 86.67 92.89 94.33

n2i2 65.67 87.22 90.67 93.33

SEm± 2.995 2.841 3.375 3.249

CD(0.05) -
-

-

>5^
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Table 6c. Effect of M x N x I interaction on canopy spread, cm

Treatments Canopy spread

2MAP 4MAP 6MAP Harvest

mmiii 56.33 75.67 78.00 79.00

mmiia 68.33 86.67 90.00 91.33

mmiii 70.67 86.67 90.33 91.67

mjnzb 70.33 84.67 88.00 91.33

mznii] 73.33 92.67 100.67 101.00

m2nii2 78.67 103.67 106.67 114.67

miniii 73.00 88.67 98.33 99.33

mimia 76.00 91.00 94.67 98.67

msniii 58.00 83.33 89.33 88.00

msnib 71.33 80.00 83.33 85.33

mjnaii 68.00 84.67 90.00 92.00

0030212 63.33 86.00 89.33 90.00

SEntfc 5.187 4.922 5.842 5.628

CD(0.05) - - - -

5^
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In general, LAI increased upto 4 MAP, retained the values at 6 MAP which

decreased afterwards registering lower values at harvest stage of the crop.

The growth media exerted significant influence on LAI at all growth stages

(Table 7a). The growth medium M2 recorded the highest value for LAI at all stages

(1.45, 2.53, 2.55 and 2.34 at 2 MAP, 4 MAP, 6 MAP and at harvest respectively).

The effects of Mi and M3 were on a par at 2 MAP while Mi was superior to M3 at

all other stages.

The effect of nutrient schedule on LAI was significant at all stages except

2 MAP and the treatment N2 was superior to Ni at those stages.

Irrigation schedule showed significant effect on LAI only at 6 MAP and

harvest when the treatment Ii was superior to I2.

Regarding the second order interactions (Table 7b), Mxl interaction showed

sigmficant effect on LAI at harvest stage of the crop. The treatment combination

mih recorded the highest value, which was on a par with mzii.

MxNxI interaction failed to produce any significant effect on LAI at any

stage of the crop (Table 7c).

4.1.2 Tuberisation Pattern

Sample plants were uprooted at monthly interval fiom all treatments in die

fourth replication in order to study the tuberisation pattern in elephant foot yam as

influenced by growth medium, nutrient schedule and irrigation schedule.

4.1.2.1 Number of Roots Planf' at Monthly Interval

Average number of roots produced plant"' at monthly interval upto 6 MAP

as influenced by growth medium, nutrient schedule and irrigation schedule is

presented in Table 8. The data was observed from sample plants uprooted from

fourth replication. The replicated data on root number plant"' recorded at harvest

fiora observational plants was statistically analyzed and given in Table 10a, 10b

and 10c.

5V)
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Table 7a. Effect of growth medium, nutrient schedule and irrigation schedule

on leaf area index

Treatments Leaf area index

2MAP 4MAP 6MAP Harvest

Growth medium (M)

Ml - soil : sand : FYM 1:1:1 1.32 2.20 2.16 1.94

M2 - soil: coir pith : FYM 1:1:1 1.45 2.53 2.55 2.34

M3- soil: coir pith: FYM 0.75:1.25:1 1.28 1.80 1.81 1.59

SEm± 0.025 0.044 0.048 0.036

CD(0.05) 0.073 0.128 0.141 0.105

Nutrient schedule (N)

Ni - N&K in 3 splits 1.36 2.08 2.06 1.83

N2 - N&K in 6 splits 1.35 2.28 2.29 2.08

SEm± 0.021 0.036 0.040 0.029

CD(0.05) - 0.104 0.115 0.085

Irrigation schedule (I)

1| - Irrigation once in 3 days 1.38 2.22 2.30 2.05

I2 - Irrigation once in 6 days 1.33 2.13 2.04 1.86

SEm± 0.021 0.036 0.040 0.029

CD{0.05) - - 0.115 0.085

5^
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Table 7b. Interaction effect of growth medium, nutrient schedule

and irrigation schedule on leaf area index

Treatments Leaf area index

2MAP 4MAP 6MAP Harvest

M X N interaction

mini 1.33 2.14 2.12 1.86

mma 1.32 2.26 2.20 2.01

m2ni 1.45 2.38 2.39 2.18

m2n2 1.46 2.69 2.71 2.51

mni 1.30 1.71 1-66 1.44

1.27 1.90 1.96 1.74

SEm± 0.036 0.062 0.068 0.051

CD(0.05) - - -
-

M X I interaction

mui 1.33 2.20 2.28 1.95

mii2 1.31 2.20 2.03 1.92

miU 1.50 2.56 2.67 2.41

m2i2 1.41 2.51 2.43 2.27

mil 1.30 1.91 1.95 1.80

1.26 1.69 1.68 1.38

SEm± 0.036 0.062 0.068 0.051

CD(0.05) - - - 0.148

N XI interaction

niii 1.37 2.10 2.16 1.92

nii2 1.34 2.06 1.95 1.73

n2ii 1.38 2.35 2.44 2.19

0212 1.31 2.21 2.14 1.98

SEm± 0.029 0.051 0.056 0.042

CD(0.05) - - -

5%
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Table 7c. Effect of M x N x I interaction on leaf area index

Treatments Leaf area index

2MAP 4MAP 6MAP Harvest

mmiii 1.32 2.15 2.27 1.91

mmiii 1.32 2.13 1.97 1.81

mimi] 1.33 2.45 2.30 1.99

min2i2 1.30 2.27 2.10 2.03

miniii 1.48 2.37 2.47 2.25

miniii 1.42 2.38 2.31 2.10

m2n2ii 1.52 2.74 2.88 2.57

m2n2i2 1.39 2.63 2.55 2.44

maniii 1.30 1.77 1.74 1.60

m3nii2 1.29 1.65 1.58 1.29

m3n2ii 1.30 2.05 2.15 2.00

ni3n2i2 1.24 1.74 1.77 1.47

SEm± 0.051 0.088 0.097 0.072

CD(0.05) - - - -
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It can be seen that number of roots produced planf'showed an increasing

trend from 1 MAP upto 5 MAP and started declining afterwards.

Root number was the highest in the growth medium m2 at all stages of

observation (Table 8). At 1 MAP and 2 MAP, Mi produced lesser number of roots

than M2 and M3. From 3 MAP onwards, M3 produced lesser number roots than Mi

and M2. At harvest, the highest root number of282.5 (Table 10a) could be produced

in the growth medium M2 but was found to be on a par with M i. The growth medium

M3 recorded the lowest root nuraberplanf' (216.83).

No marked difference in root number plant*' was observed due to nutrient

schedule upto 4 MAP (Table 8). Application of N and K in six splits (N2) produced

more number of roots than three splits (Ni) at all stages of observation except at 1

MAP. But marked variation was noted from 5 MAP onwards. At harvest,

application of N and K in six splits (N2) resulted in significantly higher number

(266.94) of roots plant*' (Table 10a).

During the initial stages, no marked variation was observed in root number

due to irrigation schedule. From 4 MAP upto 6 MAP (Table 8), higher number of

roots were produced due to irrigation once in three days (I1) than once in six days

(I2). At harvest, no significant variation in the number of roots produced plant*' was

observed due to irrigation schedule (Table 10a) although irrigation once in three

days produced higher number than once in six days.

Among second order interactions (Table 10b), Nxl interaction had

significant effect on root number plant*' at harvest. The treatment combination naii

recorded the highest number of roots plant*' which was significantly superior to

other treatment combinations which were all on a par in their effects.

MxNxI interaction (Table 10c) did not have significant effect on root

numberplant*' at harvest but the treatment combination m2n2ii produced the highest

number (360) of roots plant*' at harvest.

\oO
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Table 8. Effect of growth medium, nutrient schedule and irrigation schedule on

number of roots plant' at monthly interval*

Treatments IMAP 2MAP 3MAP 4MAP 5MAP 6MAP

mmiii 29 97 270 299 355 259

mmii2 27 100 280 309 350 248

mrniii 32 87 262 321 365 327

miD2i2 28 103 298 294 300 276

m2niii 37 113 295 326 358 328

m2nii2 33 108 281 297 329 282

m2n2ij 28 120 292 368 411 389

m2n2i2 34 120 283 320 392 296

msniii 30 115 242 269 341 282

msnrn 32 106 230 255 323 270

m3n2ii 35 114 247 230 371 292

m3n2i2 25 120 223 228 273 238

mi 29.00 96.75 277.50 305.75 342.50 277.50

m2 33.00 115.75 287.75 327.75 372.50 323.75

ma 30.50 113.25 235.50 245.50 318.00 270.50

ni 31.33 106.5 265.00 292.50 342.66 278.16

02 30.33 110.67 267.50 294.33 352.00 303.00

31.83 107.67 268.00 302.17 366.83 312.83

12 29.83 109.50 268.50 282.17 327.83 268.33

( *Unreplicated data)
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4.1.2.2 Weight of Roots Plant' at Monthly Interval

The data on fresh weight of roots plant'' at monthly interval upto 6 MAP as

influenced by the treatments are given in Table 9. The replicated data at harvest was

statistically analyzed and presented in Table lOa, lOb and 10c.

An increasing trend in the fresh weight of roots plant'" was registered in ail

the treatments upto 5MAP which further decreased towards harvest.

At all stages of observation, higher values of fresh weight of roots were

observed in the growth medium M2 followed by Mi (Table 9). At harvest (Table

lOa), the growth medium M2 recorded significantly higher value followed by Mi.

The growth medium M3 registered the lowest value.

Upto 4 MAP, slightly higher values of fresh weight of roots were observed

when N and K were applied in three splits (Ni) than six splits (N2). From 5 MAP to

6 MAP, the root weight was higher when N and K were applied in six splits (Table

9). At harvest also (Table 10a), application of N and K in six splits registered

significantly higher value of root weight plant'".

Marked variation in root fresh weight due to irrigation schedule was

observed from 4 MAP onwards (Table 9) when irrigation once in three days (Ii)

registered higher values than once in six days (h). At harvest (Table 10a), fresh

weight of roots plant was not significantly influenced by the irrigation schedule.

The interaction effects shown in Table 10b and 10c revealed the significant

effect of only Nxl interaction. The treatment combination n2ii registered the highest

value superior to all others followed by nii2.

Though not significant, tlie treatment combination m2n2ii registered the

highest value (150 g) of fresh weight of roots plant'".
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Table 9. Effect of growth medium, nutrient schedule and irrigation schedule on

fresh weight of roots plant' at monthly interval, g *

Treatments 1 MAP 2MAP 3 MAP 4MAP 5MAP 6MAP

mmiii 9 31.5 62 94 139 124

mjnii2 8 33 64 92 129 120

mmiii 12 28 60 84 147 139

min2i2 9 29 66 82 119 109

m2niii 23 34 69 96 146 134

minjia 26 35 70 94 132 128

m2n2ii 22 32 68 103 169 152

mamiz 24 30 62 91 124 121

mamii 7 26 53 89 109 93

m3nii2 8 28 55 82 97 90

m3n2ii 10 24 52 90 114 104

m3n2i2 7 26 51 86 93 84

mi 9.50 30.37 63.00 88.00 131.75 123.00

m2 23.75 32.75 67.25 96.00 142.75 133.75

8.00 26.22 52.75 86.75 103.25 92.75

ni 13.50 31.40 62.16 91.17 124.16 114.83

ni 14.00 28.17 59.83 89.33 127.67 118.17

ii 13.83 29.40 60.66 92.66 136.16 124.30

12 13.66 30.16 61.33 87.83 115.66 108.67

(♦Unreplicated data)
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Table 10a. Effect of growth mediuin, nutrient schedule and irrigation schedule on

root number and root weight plant"' at harvest

Treatments Root number

plant ■'
Root

fresh weight

(g plant')
Growth medium (M)

Ml - soil: sand : FYM 1:1:1 254.17 110.42

M2 - soil : coir pith : FYM 1:1:1 282.50 120.00

M3- soil: coir pith : FYM 0.75:1.25:1 216.83 83.75

SEm± 11.585 3.164

CD(0.05) 33.810 9.230

Nutrient schedule (N)

N1 - N&K in 3 splits 235.39 98.61

N2 - N&K in 6 splits 266.94 110.83

SEm± 9.459 2.583

CD(0.05) 27.60 7.54

Irrigation schedule (I)

ll - Irrigation once in 3 days 264.61 107.78

I2 - Irrigation once in 6 days 237.72 101.67

SEm± 9.459 2.583

CD(0.05) - -
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Table 1 Ob. Interaction effect of growth medium, nutrient schedule and irrigation

schedule on root number and root weight plant'' at harvest

Treatments Root number plant'' Root fresh weight

(g plant')

M X N interaction

mmi 237.50 106.67

mini 270.83 114.17

mzD] 255.50 113.33

m2n2 309.50 126.67

mni 213.17 75.83

mmi 220.50 91.67

SEm± 16.383 4.475

CD(0.05) - -

M X 1 interaction

miii 261.67 115.00

mii2 246.67 105.83

mail 307.50 125.00

maia 257.50 115.00

mail 224.67 83.33

maia 209.00 84.17

SEntt 16.383 4.475

CD(0.05) -
-

N XI interaction

mil 223.89 85.56

niia 246.89 111.67

nail 305.33 130.00

naia 228.56 91.67

SEm± 13.377 3.654

CD(0.05) 39.04 10.66
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Table 10c. Effect of M x N x I interaction on root number and root

weight plant ' at harvest

Treatments Root number plant Root fresh weight

(g plant'')

mmiii 211.67 93.33

mmii 263.33 120.00

mmaii 311.67 136.67

min2i2 230.00 91.67

m2niii 255.00 100.00

m2nii2 256.00 126.67

m2n2ii 360.00 150.00

m2n2i2 259.00 103.33

msDii] 205.00 63.33

msnib 221.33 88.33

mjnjii 244.33 103.33

muniz 196.67 80.00

SEm± 23.170 6.328

CD(0.05) - -
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4.1.2.3 Time of Corm Initiation

When samples plants were uprooted from ail the treatments at 1 MAP, no

corm initiation was observed. But at 2 MAP, corm development was observed in

all the treatments. Hence corm initiation might have occurred between 1 MAP and

2 MAP.

4.1.2.4 Weight of Corm PlanC' at Monthly Interval

Weight of corm plant'' at monthly interval as influenced by the treatments

are presented in Table 11.

At 2 MAP, the corm weight was the highest in growth medium Mi and the

lowest in Mj. At all other stages of observation, corm weight plant"' was the highest

in Ml and the lowest in M3.

Higher variation in corm weight plant*' due to nutrient schedule was

observed fix>m 5 MAP onwards and N and K application in six splits (Ni) recorded

the highest value at each stage.

Higher values of corm weight was observed from 3MAP upto 7 MAP due

to irrigation once in three days (Ii) than once in six days (h).

4.1.2.5 Bulking Rate of Corm

The calculated values of BR of corm as influenced by the treatments are

shown in Table 12.

An increasing trend in BR of corm was noticed in all the treatments upto

5 MAP beyond which the rate was lowered towards harvest. The peak values were

observed between 4 MAP and 5 MAP in all the treatments.

The growth medium mi registered the highest BR at all stages of

observation.

Application of N and K in six splits registered higher values than three splits

(Ni)
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Table 11. Effect of growth medium, nutrient schedule and irrigatioii schedule on

weight of corm plant' at monthly interval, g *

Treatments 2MAP 3MAP 4MAP 5MAP 6MAP 7MAP

mmiii 96 298 517 967 1357 1639

mmiii 101 280 496 907 1226 1457

mmjij 98 300 521 980 1384 1699

m[n2i2 94 290 502 917 1259 1467

mami] 70 361 690 1159 1554 1881

maniii 68 356 702 1139 1483 1720

m2n2ii 68 350 688 1199 1617 1963

m2n2i2 75 359 661 1088 1443 1667

maniii 54 275 513 913 1217 1408

msniiz 48 262 495 882 1151 1319

m3n2i) 46 272 512 948 1299 1516

m3n2i2 52 283 530 926 1166 1317

mi 97.25 292.00 509.00 942.75 1305.30 1565.50

mz 70.25 356.50 685.25 1146.25 1524.25 1807.75

m3 50.00 273.00 512.50 917.25 1208.85 1390.00

ni 72.83 305.33 568.83 994.50 1330.33 1570.67

nj 72.16 309.00 569.00 1009.67 1361.33 1604.83

ii 72.00 309.33 573.50 1027.67 1404.00 1684.33

h 73.00 305.00 564.33 976.50 1288.00 1491.87

(*Unreplicated data)
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Table 12. Effect of growth medium, nutrient schedule and irrigation schedule on

bulking rate of corm at monthly interval, g plant*' day*'*

Treatments 2-3 MAP 3-4 MAP 4-5 MAP 5-6 MAP 6-7 MAP

mmiii 1.14 1.24 2.55 2.19 1.62

mimii 1.01 1.22 2.33 1.81 1.31

mmiii 1.14 1.25 2.60 2.29 1.79

mmzij 1.11 1.20 2.35 1.94 1.18

mzmii 1-65 1,86 2.66 2.24 1.85

ni2nii2 1.63 1.96 2.48 1.95 1.34

m2n2ii 1.60 1.91 2.90 2.37 1.96

m2n2i2 1.61 1.71 2.42 2.01 1.27

nuniii 1.25 1.35 2.27 1.72 1.08

m3nii2 1.21 1.32 2.20 1.52 0.95

m3n2i! 1.28 1.36 2.47 1.99 1-23

mjmii 1.31 1.40 2.24 1.36 0.86

mi 1.10 1.23 2.46 2.06 1.48

m2 1.64 1.95 2.62 2.14 1.61

m3 1.26 1.36 2.30 1.65 1.03

ni 1.32 1.49 2.42 1.91 1.36

na 1.34 1.47 2.50 1.99 1.38

ii 1.34 1.50 2.58 2.13 1.58

12 1.31 1.47 2.34 1.77 1.15

( *Unreplicated data)
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Imgation once in three days (Ii) recorded higher BR than irrigation once in

six days (I2)

4.1.3 Yield Attributes and Yield

4.1.3.! Corm Yield Plartf' at Harvest

The data on the effects of growth medium, nutrient schedule and irrigation

schedule and their interactions on corm yield plant*' at harvest are presented in

Table 13a, 13b, and 13c.

The data in Table 13a revealed that conn yield plant*' at harvest was

significantly influenced by the growth medium, nutrient schedule and irrigation

schedule. Among the growth media, M2 produced the highest corm yield (1760.42

g) plant*' and it was significantly superior to Mi and M3. The growth medium M3

recorded the lowest yield plant"' (1383.33 g).

Application of N and K in six splits (N2) recorded the highest corm yield of

1650 g plant*' and was superior to Ni (three splits).

Significantly higher conn yield of 1773.61 g plant *' could be produced with

irrigation once in three days (Ii) compared to I2 (irrigation once in six days).

The corm yield per plant"' was not significantly influenced by the second

order interactions MxN, Mxl and Nxl (Table 13b). But the data showed that the

conn yield plant *' was higher when Mi or M2 or M3 was combined with N2 than Ni

and when combined with Ii than I2. Similarly, higher corm yield was noticed when

Ni or N: was combined with li than I2.

The third order interaction MxNxI (Table 13c) failed to produce any

sigmficant effect on corm yield plant"'. But the treatment combination m2n2ii

recorded the highest yield of 2041.67 g plant '.
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4.1.3.2 Top Yield Planf' at Harvest

The top yield plant*' at harvest as influenced by growth medium, nutrient

schedule and irrigation schedule and their interactions are given in Table 15a, 13b

and 13c.

The growth media did not produce any significant influence on top yield

plant*' at harvest (Table 13a). However, the treatment M2 recorded the highest value

of474.17g plant*' at harvest.

The highest top yield at harvest was produced by the application of N and

K in six splits (N2) than Nj (3 splits).

The top yield plant *' at harvest was not significantly influenced by the

irrigation schedule.

None of the interactions were significant with respect to top yield plant *' at

harvest (Table 13c).

4.1.3.3 Utilization Index

The data pertaining to utilization index are furnished in Table 13a, 13b and

I3c.

It is observed fiom Table I3a that the highest UI of4.01was obtained with

the growth medium M2 which was significantly superior to Mi and M3. The next

best UI was recorded by Mi and was found superior to M3.

Application of N and K in three or six splits (N1 or N2) foiled to produce any

significant effect on UI.

Irrigation once in three days (Ii) significantly increased UI (3.88) than once

in six days (I2).

With regard to interaction effects, only Nxl interaction had significant effect

on UI and the treatment combination mil (4.06) produced the highest UI which was

on a par with nii2 (Table 13b).
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Table I3a. Effect of growth medium, nutrient schedule and irrigation

schedule on yield and utilization index

Treatments Conn yield

(g plant"')

Top yield

(g plant"')

Utilization

index

Growth medium (M)

Ml - soil : sand : FYM 1:1:1 1629.17 474.17 3.45

M2 - soil: coir pith : FYM 1:1:1 1760.42 440.83 4.01

M3- soil coir pith FYM

0.75:1.25:1

1383.33 434.58 3.2

SEntb 34.882 13.362 0.085

CD(0.05) 101.810 - 0.247

Nutrient schedule (N)

Ni -N&K in 3 splits 1531.94 433.89 3.54

Nz - N&K in 6 splits 1650.00 465.83 3.56

SEm± 28.481 10.910 0.069

CD(0.05) 83.130 31.840 -

Irrigation schedule (I)

II - Irrigation once in 3 days 1773.61 461.39 3.88

I2 - Irrigation once in 6 days 1408.33 438.33 3.23

SEm± 28.481 10.910 0.069

CD(0.05) 83.130 - 0.202

AO-
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Table 13b. Interaction effect of growth medium, nutrient schedule and

irrigation schedule on yield and utilization index

Treatments Corm yield

(g plant-')

Top yield

(g plant')

Utilization

index

M X N interaction

mmi 1604.17 457.50 3.52

min2 1654.17 490.83 3.37

nuni 1712.50 440.00 3.89

mzm 1808.33 441.67 4.12

mjm 1279.17 404.17 3.20

mjm 1487.50 465.00 3.19

SEm± 49.330 18.896 0.120

CD(0.05) - - -

M XI interaction

miii 1787-50 478.33 3.76

mib 1470.33 470.00 3.13

miii 1945.83 438.33 4.45

miz 1575.00 443.33 3.57

msii 1587.50 467.50 3.42

msiz 1179.17 401.67 2.97

SEntt 49.330 18.896 0.120

CD(0.05) - - -

N XI interaction

niii 1683.33 460.00 3.69

nii2 1380.56 407.78 3.93

n2ii 1863.89 462.78 4.06

n2i2 1436.11 468.89 3.06

SEm± 40.278 15.429 0.098

CD(0.05) - - 0.285
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Table 13c. Effect of M x N x I interaction on yield and utilization index

Treatments Corm yield

(g planf^)

Top yield

(g plant')

Utilization

index

mmjii 1725.00 465.00 3.74

minii2 1483.33 450.00 3.30

min2ii 1850.00 491.67 3.78

min2i2 1458.33 490.00 2.98

mznii] 1850.00 460.00 4.03

miniia 1575.00 420.00 3.76

nuniii 2041.67 416.67 4.87

m2n2i2 1575.00 466.67 3.38

mmiii 1475.00 455.00 3.28

m3nii2 1083.33 353.33 3.12

m3n2ii 1700.00 480.00 3.55

m3n2i2 1275.00 450.00 2.83

SEm± 69.763 26.723 0.170

CD(0.05) - - -
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The inleraction MxNxI did not have any significant influence on UI (Table

I3c).

4.1.3.4 Dry Matter Production at Harvest

The main effects and interaction effects of treatments on TDMP plant'' at

harvest are presented in Table 14a, 14b and 14c.

Total dry matter production plant'' at harvest was significantly influenced by

the growth medium, nutrient schedule and irrigation schedule (Table 14a). With

regard to growth mediiun, the highest value of 321.31 g plant"' could be produced

by Ma and was superior to Mi and M3. The growth medium ma registered the lowest

value (256.89 g plant*').

Application of N and K in six splits (Na) recorded significantly higher dry

matter production plant"' (303.79 g) than three splits (Ni).

Significantly higher dry matter production (324.86 g plant'') could be

observed with irrigation once in three days (Ii) than than once in six days (I2).

The second order interactions MxN, Mxl and Nxl (Table 14b) could not

exert any significant influence on dry matter production plant"'. But the main effects

of treatments were reflected in their interaction effects.

MxNxI interaction also failed to produce significant influence on TDMP.

However, the highest dry matter of 367.92 g plant ' was produced by the treatment

combination manaii.

4.1.4 Quality Attributes of Corm

The starch and crude protein contents of the corm on fi^h weight basis as

influenced by the treatments are given in Table 15a, 15b and 15c.
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Table 14a. Effect of growth medium, nutrient schedule and irrigation

schedule on dry matter production , g plant*'

Treatments Total dry matter

production

Growth medium (M)

Ml - soil: sand ; FYM 1:1:1 301.08

M2- soil; coir pith: FYM 1:1:1 321.31

M3- soil: coir pith : FYM 0.75:1.25:1 256.89

SEm± 6.353

CD(0.05) 18.69

Nutrient schedule (N)

Ni - N&K in 3 splits 282.40

N2 - N&K in 6 splits 303.79

SEmi: 5.180

CD(0.05) 15.260

Irrigation schedule (I)

II - Irrigation once in 3 days 324.86

h - Irrigation once in 6 days 261.33

SEm± 5.188

CD(0.05) 15.260
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Table 14b. Interaction effect of growth medium, nutrient schedule and

irrigation schedule on dry matter production, g plant''

Treatments Total dry matter production

M X N interaction

mmi 296.42

min2 305.75

mani 313.12

min: 329.50

msni 237.67

msni 276.13

SEm± 8.985

CD(0.05)
-

M X I interaction

miii 328.63

mi 12 273.54

m2ii 352.71

m2b 289.92

msii 293.25

ni3i2 220.54

SEm± 8.985

CD(0.05) -

N XI interaction

niii 309.72

nii2 255.08

mil 340.00

n2i2 267.58

SEntt 7.336

CD(0.05) -
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Table 14c. Effect of M x N x 1 interaction on dry matter production, g plant"

Treatments Total dry matter

production

mmiii 318.17

mmiiz 274.67

min2ii 339.08

mmaii 272.42

ra2niii 337.50

m2nji2 288.75

m2n2ii 367.92

m2n2i2 291.08

mjniii 273.50

m3nii2 201.83

m3n2ii 313.00

m3n2i2 239.25

SEm± 12.707

CD(0.05) -
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4.1.4.1 Starch Content

No significant variation in starch content of conn was observed neither due

to growth medium nor due to nutrient schedule as observed from Table 15 a. But

irrigation schedule significantly influenced the starch content. Irrigation once in

three days (Ii) produced higher starch content than once in six days (I2).

The second order (MxN, Mxl and Nxl) as well as third order (MxNxI)

interactions did not produce any significant variation in the starch content (Table

15b and 15c).

4.1.4.2 Crude Protein Content

Neither the main effects nor the interactions effects of growth medium,

nutrient schedule and irrigation schedule did not exert any significant influence on

the crude protein content of the corm (Table 15a, 15b and 15c).

4.1.5 Nutrient Uptake

The data on uptake of N, P and K as influenced by the treatments are

presented in Table 16a, 16b and 16c.

4.I.5.IN Uptake

It is seen fit)m Table 16a that uptake of N is significantly influenced by the

growth medium. The growth medium M2 recorded the highest uptake of N (6.98 g

plant"') which was on a par with Mi and significantly superior to M3.

Application of N and K in six splits (N2) recorded significantly higher

uptake of N (6.67 g plant"') than application in three splits (Ni).

Significantly higher uptake of N (7.14 g plant"') was observed when

irrigated once in three days (Ii) than once in six days (I2).

The interactions MxN, Mxl and Nxl did not produce any significant effect

on N uptake (Table 16b).
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Table 15a. Effect of growth medium, nutrient schedule and irrigation schedule

on quality attributes, % on fresh weight basis

Treatments Starch Protein

Growth medium (M)

Ml - soil : sand : FYM 1:1:1 15.03 2.68

M2 - soil : coir pith: FYM 1:1:1 15.03 2.68

M3- soil : coir pith: FYM 0.75:1.25:1 15.13 2.65

SEm± 0.027 0.048

CD(0.05) - -

Nutrient schedule (N)

Nj - N&K in 3 splits 15.56 2.65

Ni - N&K in 6 splits 14.93 2.69

SEm± 0.228 0.040

CD(0.05)
- -

Irrigation schedule (I)

II - Irrigation once in 3 days 15.75 2.71

I2 - Irrigation once in 6 days 14.75 2.63

SEm± 0.228 0.040

CD(0.05) 0.680 -
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Table 15b. Interaction effect of growth medium, nutrient schedule and

irrigation schedule on quality attributes, % on fresh weight basis

Treatments Starch Protein

M X N interaction

mini 15.35 2.65

min2 14.71 2.71

m2ni 15.73 2.62

mzDs 15.45 2.75

mmi 15.63 2.68

m3n2 14.63 2.63

SEm± 0.395 0.069

CD(0.05) - -

M X I interaction

miii 15.77 2.68

mib 14.30 2.68

mail 15.72 2.71

jrnii 15.46 2.66

mni 15.78 2.74

mjia 14.49 2.56

SEmt 0.395 0.069

CD(0.05) -

N XI interaction

mil 16.05 2.65

niiz 15.09 2.65

mil 15.46 2.78

mi2 14.40 2.61

SEm± 0.322 0.097

CD(0.05) - -
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Table 15c. Effect of M x N x I interaction on quality attributes,

% on fresh weight basis

Treatments Starch Protein

mmiii 15.72 2.65

minii2 14.99 2.65

min2ii 15.82 2.72

miiuia 13.60 2.70

maniii 16.21 2.58

ni2nii2 15.26 2.65

m2n2ii 15.23 2.84

m2n2i2 15.67 2.66

m3njii 16.25 2.71

m3nii2 15.02 2.65

m3n2ii 15.31 2.77

m3n2i2 13.95 2.48

SEntt 0.559 0.097

CD(0.05) - -
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MxNxI interaction failed to express significant variation in N uptake (Table

16c). But it is observed that in any growth medium the treatment combination 02 ii

registered higher N uptake than other combinations of N and I

4J.5.2P Uptake

As shown in Table 16a, uptake of P was significantly influenced by growth

medium. The highest uptake of P (0.78 g plant ') was observed in the growth

medium M2 which was significantly superior to Mi and M3. The effects of Mi and

m3 were on a par.

No significant variation in P uptake was observed due to nutrient schedule.

Irrigation once in three days (Ii) recorded significantly higher uptake of P

than I2 (once in six days).

No marked variation in P uptake was observed due to any interaction effects

(Table 16b and 16c).

4J.5.3K Uptake

It is observed from Table 16a that the growth medium had no profound

influence on K uptake.

Application of N and K in six splits (N2) resulted in significantly higher

uptake of K (9.2 g plant*') than three splits (Ni).

Imgation once in three days (Ii) recorded significantly higher uptake

of K (9.87 g plant"') than once in six days (I2).

None of the interaction effects (Table 16b and 16c) were significant with

respect to K uptake. But with any growth medium, N2 recorded higher K uptake

than Niand Ii recorded higher K uptake than I2 treatment.

4.1.6 Pest and Disease Incidence

Incidence of pest and disease was monitored throughout the cropping

period. When yellowing of leaves was observed in one or two plants, it was
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Table 16a. Effect of growth medium, nutrient schedule and irrigation

schedule on nutrient uptake, g plant*'

Treatments N uptake P uptake K uptake

Growth medium (M)

Ml - soil: sand : FYM 1:1:1 6.56 0.64 8.82

Ml - soil: coir pith : FYM 1:1:1 6.98 0.78 8.77

M3- soil: coir pith: FYM 0.75:1.25:1 5.56 0.59 8.14

SEm± 0.179 0.046 0.408

CD(0.05) 0.522 0.133 -

Nutrient schedule (N)

N| - N&K in 3 splits 6.06 0.72 7.94

Ni - N&K in 6 splits 6.67 0.62 9.20

SEm± 0.146 0.037 0.333

CD(0.05) 0.426 - 0.97

Irrigation schedule (I)

II - Irrigation once in 3 days 7.14 0.78 9.87

I2 - Irrigation once in 6 days 5.59 0.56 7.27

SEm± 0.146 0.037 0.333

CD(0.05) 0.426 0.109 0.97
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Table 16b. Interaction effect of growth medium, nutrient schedule and

irrigation schedule on nutrient uptake, g plant'^

Treatments N uptake P uptake K uptake

M X N interaction

mmi 6.39 0.66 8.29

mim 6.73 0.62 9.34

mini 6.64 0.84 8.15

mini 7.31 0.73 9.38

m3ni 5.16 0.66 7.38

mani 5.95 0.52 8.90

SEm± 0.253 0.065 0.576

CD(0.05) - - -

M XI interaction

miii 7.12 0.72 10.27

miii 6.00 0.56 7.37

miii 111 0.91 9.76

toih 6.19 0.66 7.77

mi] 6.54 0.70 9.59

mil 4.57 0.47 6.69

SEm± 0.253 0.065 0.576

CD{0.05) - - -

N XI interaction

niii 6.63 0.85 8.78

mil 5.50 0.59 7.11

mil 7.66 0.70 10.97

mil 5.68 0.54 7.43

SEntfc 0.207 0.053 0.471

CD(0.05) - - -
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Table 16c. Effect of M x N x I interaction on nutrient uptake^ g plant''

Treatments N uptake P uptake K uptake

mmiii 6.79 0.80 8.93

minii2 5.99 0.52 7.66

mmaii 7.45 0.63 11.61

ni]n2i2 6.01 0.60 7.07

m2niii 7.12 0.92 8.77

m2nii2 6.16 0.76 7.54

m2n2ii 8.41 0.90 10.75

0120212 6.22 0.56 8.00

mjniii 5.98 0.83 8.62

ni3nii2 4.34 0.48 6.14

ni3n2ii 7.11 0.57 10.57

m3n2i2 4.79 0.46 7.24

SEotfc 0.358 0.091 0.815

CD(0.05) - - -
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confirmed as symptom of collar rot. Hence foliar spray of two percent

Pseudomonas and drenching of two percent Pseudomonas were done twice at

4 MAP and 5 MAP when the disease could be brought under control.

4.1.7 Growth Media Analysis after the Experiment

4.L7,IpH

The data on pH of the growth medium as influenced by tlie treatments is

given in Table 17a, 17b and 17c.

A slight increase in pH of growth media was observed afler die experiment

than the initial values (Table 4 and Table 17a). However, no significant variation in

pH between different growth media after the experiment was observed.

Application of N and K in six splits (N2) significantly increased the pH of

the growth media than three splits (Ni).

Irrigation once in three days (Ii) or six days (ii) did not register marked

variation in the pH of the growth medium.

No significant variation in pH between different growth media was

observed due to interaction effects (Table 17b and 17c). But, with any treatment

combination, the pH value increased over the initial values.

4.1.7.2 EC

The average EC values of the growth media as influenced by the treatments

are given in Table 17a, 17b and 17c.

The EC values of the growth media increased after the experiment (Table 4

and 17a). Among the growth media. Mi recorded lower EC value than M2 and M3

which were on a par.

Application of N and K in six splits (N2) significantly increased EC than

three splits (Ni).
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Table 17a. Effect of growth medium, nutrient schedule and irrigation schedule on

physio - chemical properties of growth media after the experiment

Treatments PH EC (dSm')

Growth medium (M)

Ml - soil: sand : FYM 1:1:1 7.39 1.46

Ml - soil: coir pith : FYM 1:1:1 7.45 1.85

M3- soil; coir pith : FYM 0.75:1.25:1 7.40 2.02

SEm± 0.110 0.103

CD(0.05)
- 0.300

Nutrient schedule (N)

Ni -N&K in 3 splits 7.29 1.56

Ni - N&K in 6 splits 7.56 2.00

SEm± 0.090 0.084

CD(0.05) 0.261 0.245

Irrigation schedule (I)

II - Irrigation once in 3 days 7.44 1.72

I2 - Irrigation once in 6 days 7.41 1.86

SEm± 0.090 0.084

CD(0.05)
- -
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Table 17b. Interaction effect of growth medium, nutrient schedule and irrigation

schedule on physio - chemical properties of growth media after the experiment

Treatments pH EC (dSm')

M X N interaction

mmi 7.30 1.33

ni]n2 lAl 1.62

mim 111 1.51

nuns 7.69 2.20

mm 7.30 1.85

mjna 7.52 2.20

SEm± 0.155 0.145

CD(0.05) - -

M XI interaction

miii 7.51 1.38

mib 7.26 1.57

mill 7.42 1.82

nuis 7.54 1.90

mjii 7.39 1.95

mill 7.42 2.10

SEm± 0.155 0.145

CD(0.05) - -

N XI interaction

mil 133 1.43

niiz 116 1.70

mil 7.56 2.00

miz 7.56 2.01

SEm± 0.127 0.119

CD(0.05) - -
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Table 17c. Effect of M x N x I interaction on physio - chemical properties of

growth media after the experiment

Treatments pH EC (dSm-^)

rnmiii 7.39 1.13

mmiii 7.22 1.53

mimii 7.63 1.63

min2i2 7.31 1.60

minii] 7.23 1.57

m2nji2 7.31 1.47

m2n2ii 7.62 2.06

m2n2i2 7.78 2.33

mjniii 7.36 1.60

m3nii2 7.24 2.10

mjmii 7.43 2.30

m3n2i2 7.60 2.10

SEm± 0.220 0.206

CD(0.05)
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Irrigation schedule did not produce any marked variation in EC of the

growth media after the experiment.

None of the interaction effects were found significant (Table 17b and 17c).

4. L 7.3 Dehydrogenase Activity

Initially, the growth medium Mi had higher activity of dehydrogenase than

M2 and M3 (Table 4). After the experiment, dehydrogenase activity was

significantly higher in the growth media M2 and M3 than Mi (Table 18a).

Dehydrogenase activity did not vary significantly with nutrient schedule.

When irrigation interval was changed fixim three days (Ii) to six days (I2),

sigmficant reduction in dehydrogenase activity was observed.

The interaction MxN (Table 18b) had significant effect on dehydrogenase

activity. The treatment combination m3ni and ra2n2, which were on a par, recorded

higher dehydrogenase activity than other combinations. The interactions Mxl and

Nxl failed to produce any significant effect on dehydrogenase activity.

No sigmficant variation in dehydrogenase activity was observed due to

MxNxI interaction (Table 18c).

4.1.7.4 Organic Carbon

After the experiment, no significant variation in organic carbon content of

different growth media was noticed (Table 18a).

Neither the nutrient schedule nor the irrigation schedule significantly altered

the status of organic carbon in different growth media after the experiment.

The second order (Table 18b) and third order (Table 18c) interactions could

not produce any marked variation in the content of organic carbon in different

growth media.
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Table 18a. Effect of growth medium, nutrient schedule and irrigation schedule

organic carbon content and dehydrogenase activity of growth media after the

experiment

Treatments Organic

carbon (%)

Dehydrogenase activity (pg

TPF24h-^ g-M

Growth medium (M)

Mi - soil: sand : FYM 1:1:1 5.64 222.33

M2 - soil: coir pith: FYM 1:1:1 6.02 282.67

M3- soil: coir pith; FYM 0.75:1.25:1 6.10 287.83

SEm± 0.216 5.409

CD(0.05) - 15.793

Nutrient schedule (N)

Ni - N&K in 3 splits 5.94 261.33

N2 - N&K in 6 splits 5.89 267.22

SEntt 0.176 4.417

CD{0.05) -
-

Irrigation schedule (I)

II - Irrigation once in 3 days 5.85 300.45

I2 - Irrigation once in 6 days 5.98 228.11

SEntt 0.176 4.417

CD(0.05) - 12.895

(Xy
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Table 18b. Interaction effect of growth medium, nutrient schedule and irrigation

schedule on organic carbon and dehydrogenase activity of growth media

after the experiment

Treatments Organic carbon
(%)

Dehydrogenase activity
(pgTPF24h-ig-M

M X N interaction

mmi 5.42 207.00

mmi 5.86 237.67

mini 6.36 274.16

mim 5.68 291.17

mani 6.06 302.83

m3m 6.15 272.83

SEmi 0.305 7.650

CD(0.05) - 22.335

M XI interaction

miii 5.31 262.67

mii2 5.96 182.00

mzii 5.89 313.33

m2i2 6.15 252.00

msii 6.36 325.33

m3i2 5.84 250.33

SEntb 0.305 7.650

Cr)(0.05) - -

N X I interaction

niii 5.83 295.67

mil 6.06 227.00

niii 5.87 305.22

mil 5.91 229.22

SEm± 0.249 6.246

CD(0.05) - -



72

Table 18c. Effect of M x N x I interaction on organic carbon content and

dehydrogenase activity of growth media after the experiment

Treatments Organic

carbon (%)

Dehydrogenase activity

(ngTPF24h-ig-M

mimi) 5.27 245.00

mmii 5.55 169.00

min2ii 5.35 280.33

min2i2 6.37 195.00

m2niii 6.01 277.33

m2nii2 6.71 271.00

m2n2ii 5.76 349.33

m2n2i2 5.59 233.00

m3niii 6.21 364.67

m3nii2 5.90 241.00

m3n2ii 6.51 286.00

ni3n2i2 5.78 259.67

SEm± 0.432 10.819

CD(0.05) - -
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4.1.7.5 Available N content

Compared to the initial values (Table 4), available N content in different

growth media after the experiment increased due to treatments (Table 19a) and the

status of available N was higher in M2 and M3 than in Mi.

Neither the main effects nor the interaction effects of the treatments were

significant in this respect (Table I9b and 19c).

4.1.7.6 Available P content

The content of P in the growth media showed a decreasing trend after the

experiment (Table 19a) when compared to the initial values (Table 4).

No significant variation in available P content was observed due to

treatments (Table 19a, 19b and 19c).

4.1.7.7 Available K content

After the experiment, a marked increase in K content in different growth

media was observed (Table 19a, 19b and 19c) compared to the initial status (Table

4). Available K content was higher in the growth media M2 and M3 than in Mi

before and after the experiment.

The K content did not vary significantly between growth media (Table

19a).

Application of N and K in six splits (N2) markedly increased the K content

than three splits (Ni).

Available K content in the growth media did not vary significantly with

irrigation schedule.

None of the interactions (Table 19b and 19c) were significant with respect

to available K content in the growth media.
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Table 19a. Effect of growth medium, nutrient schedule and irrigation schedule

on available N P K content of growth media after the experiment, %

Treatments Available

N

Available

P

Available

K

Growth medium (M)

Ml - soil: sand: FYM 1:1:1 0.089 0.021 0.061

M2 - soil; coir pith: FYM 1:1:1 0.098 0.028 0.075

M3- soil: coir pith : FYM 0.75:1.25:1 0.096 0.026 0.070

SEm± 0.0048 0.0044 0.042

CD(0.05)
- - -

Nutrient schedule (N)

Ni • N&K in 3 splits 0.093 0.024 0.062

N2 - N&K in 6 splits 0.096 0.026 0.075

SEm± 0.0039 0.0036 0.034

CD(0.05)
- - 0.0099

Irrigation schedule (I)

II - Irri^tion once in 3 days 0.094 0.026 0.069

I2 - Irrigation once in 6 days 0.094 0.024 0.068

SEm± 0.0039 0.0036 0.0034

CD(0.05) - - -
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Table I9b. Interaction effect of growth medium, nutrient schedule and irrigation

schedule on nutrient status of growth media after the experiment,%

Treatments Available

N

Available P Available K

M X N interaction

mmi 0.080 0.021 0.061

mim 0.098 0.021 0.061

mini 0.100 0.026 0.062

mini 0.097 0.030 0.089

mmi 0.099 0.026 0.065

msni 0.093 0.027 0.076

SEm± 0.0067 0.0062 0.0059

CD(0.05) - - -

M X I interaction

miii 0-087 0.023 0.062

mm 0.090 0.019 0.060

miii 0.097 0.029 0.073

mm 0.103 0.028 0.077

mil 0.099 0.025 0.072

mni 0.093 0.027 0.068

SEm± 0.0067 0.0062 0.0059

CD(0.05) -
- -

N X I interaction

nui 0.096 0.025 0.065

ni ii 0.090 0.023 0.060

niii 0.092 0.026 0.073

niii 0.099 0.026 0.077

SEmi: 0.0055 0.0050 0.0048

CD(0.05)
- -
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Table 19c. Effect of M x N x I interaction on nutrient status of growth

media after the experiment, %

Treatments Available

N

Available

P

Available

K

mmiii 0.082 0.025 0.061

m]nii2 0.078 0.016 0.061

min2ii 0.093 0.022 0.063

min2i2 0.102 0.021 0.059

maniii 0.098 0.026 0.065

m2nii2 0.102 0.027 0.059

m2n2ii 0.096 0.032 0.082

m2n2i2 0.098 0.029 0.096

mjniii 0.110 0.025 0.069

m3nji2 0.088 0.027 0.060

m3n2ii 0.088 0.025 0.075

m3n2i2 0.098 0.027 0.076

SEm± 0.0095 0.0087 0.0084

CD(0.05) - -
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4.1.8 Economics of Cultivation

The economics of container cultivation of elephant foot yam in tenns of net

income and BCR is presented in Table 20a, 20b, 20c.

4.1.8.1 Net Income

The data funushed in Table 20a revealed the significant effects of treatments

on net income sack '. Net income was the highest (? 27.2 sack ') when Ma was used

as the growth medium which was significantly superior to Mi and M3. The effects

of Ml and M3 were on a par.

Application of N and K in six splits (Na) recorded significantly higher net

income ( ̂17.05 sack*') than three splits (Ni).

Significantly higher net income (?21.99 sack*') was obtained when

irrigated once in three days (li) than once in six days (I2).

The interaction effects did not exert any significant effect on net income

(Table 20b and 20c). However, the interaction effects followed the same trend of

main effects. The highest net income of ̂38.47 sack*' was obtained with the

treatment combination manaii.

4.1.8.2 Benefit Cost Ratio

Benefit cost ratio also exhibited the same trend of treatment effects as that

of net income (Table 20a).

The growth medium Ma recorded significantly higher BCR of 1.63 followed

by M3 which was significantly superior to Mi.

The treatment Na recorded (N and K in six splits) recorded significantly

higher BCR (1.37) than Ni (three splits).

More frequent irrigation (Ii-once in three days) resulted in significantly

higher BCR of 1.48.
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Table 20a. Effect of growth medium, nutrient schedule and irrigation schedule

on economics of cultivation.

Treatments Net income

(f sack')

BCR

Growth medium (M)

Ml - soil : sand : FYM 1:1:1 6.97 1.12

M2- soil: coir pith: FYM 1:1:1 27.22 1.63

M3- soil: coir pith : FYM 0.75:1.25:1 9.88 1.22

SEntt 1.395 0.030

CD(0.05) 4.074 0.088

Nutrient schedule (N)

Ni - N&K in 3 splits 12.33 1.27

N2 - N&K in 6 splits 17.05 1.37

SEmi 1.139 0.025

CD(0.05) 3.326 0.072

Irrigation schedule (I)

ll - Irrigation once in 3 days 21.99 1.47

I2 - Irrigation once in 6 days 7.38 1.17

SEntt 1.139 0.025

CD(0.05) 3.326 0.072
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Table 20b. Interaction effect of growth medium, nutrient schedule and

irrigation schedule on net income and BCR

Treatments Net income

(?sack')

BCR

M X N interaction

mini 5.97 1.10

min2 7.97 1.14

m2ni 25.30 1.59

mznz 29.13 1.67

mmi 5.71 1.13

m3n2 14.05 1.31

SEm± 1.973 0.043

CD(0.05) -
-

M XI interaction

miii 13.30 1.23

mii2 0.63 l.Ol

mii] 34.63 1.80

mill 19.80 1.46

mni 18.05 1.40

m3i2 1.71 1.04

SEm± 1.973 0.043

CD(0.05) - -

N X I interaction

niii 18.38 1.40

nii2 6.27 1.14

nail 25.60 1.55

naiz 8.49 1.19

SEntt 1.611 0.035

CD(0.05) - -

V0\
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Table 20c. Effect of M x N x I interaction on net income and BCR

Treatments Net income

(?sack'')

BCR

mmiii 10.80 1.19

mmiia 1.13 1.02

min2ii 15.80 1.27

mimii 0.13 1.00

mimii 30.80 1.71

maniiz 19.80 1.46

mamii 38.47 1.89

m2n2i2 19.80 1.46

msniii 13.55 1.30

m3nji2 -2.11 0.95

msnii] 22.55 1.50

m3n2i2 5.55 1.12

SEmi 2.79! 0.060

CD(0.05) - -
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As in the case of net income, the interaction effects did not have any marked

influence on BCR (Table 20b and 20c). But the same trend of main effects was

reflected in the interaction effects. The highest BCR of 1.89 was recorded by the

treatment combination manjii.

4.1.9 Correlation Study

Correlation analysis of corm yield and TDMP versus LAI at 4 MAP and

6 MAP and nutrient uptake plant 'was done and the correlation coefficients are

fiimished in Table 21.

The correlation coefficients presented in Table 21 revealed that corm yield

and total TDMP plant"' were significantly and positively correlated with LAI at

4 MAP and 6 MAP, N uptake plant"', P uptake plant"' and K uptake plant"'.

4.2 EXPERIMENT H - INCUBATION STUDY

The three different growth media, supplied with the recommended dose of

N, P and K for elephant foot yam through organic manures, were incubated for a

period of seven months. The physico — chemical properties of the incubated growth

media were analysed at monthly interval and the results of analysis are presented in

Table 22,23 and 24.

4.2.1. pH

When growth media were incubated, the pH value decreased in all the

growth media upto 3 MAI (Table 22). The pH values showed an increase in all the

growth media upto 5 MAI. After five months, the pH decreased in all the growth

media.

Significantly higher pH was observed in the growth medium Mi at all stages

except 5 MAI when it was on a par with M2. At all stages, pH of M2 was on a par

with M3 except at 1 MAI, 2 MAI and 7 MAI.
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Table 21. Correlation analysis of corm yield and TDMP versus LAI and

nutrient uptake

Variables correlated Correlation coefficients

Corm yield x LAI at 4 MAP 0.783**

Corm yield x LAI at 6 MAP 0.870**

Corm yield x N uptake 0.986**

Corm yield x P uptake 0.700*

Corm yield x K uptake 0.841**

TDMP X LAI at 4 MAP 0.779**

TDMP X LAI at 6 MAP 0.864**

TDMP X N uptake 0.985**

TDMP X P uptake 0.691*

TDMP X K uptake 0.844**

** Significant at 1% level

•Significant at 5 % level

\o^
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4.2.2 EC

Upto 2 MAI, EC was lowered in all the growth media. Afterwards an

increasing trend in EC was observed in all the growth media upto 6 MAI beyond

which it showed a slight decrease (Table 22). At the end of seven months of

incubation, EC in all the growth media showed values much higher than the initial

values.

Significant difference in EC was observed in different growth media upto

2 MAI when the highest value was observed in Mj followed by M2. At the end of

three months of incubation, EC values were almost equal in all the growth media.

Afterwards, with increasing period of incubation, significantly higher EC values

were observed in M2 and M3 than Mi, which were on a par.

4.2.3 Dehydrogenase Activity

The dehydrogenase activity increased at IMAI but it showed a decreasing

trend afterwards upto 4 MAI (Table 23). An increase in dehydrogenase activity was

observed from 4 MAI to 5 MAI which further showed a decreasing trend upto

7 MAI.

The growth media were significantly different with respect to

dehydrogenase activity from 2 MAI. The highest activity of dehydrogenase was

observed in the growth medium Mi upto 5 MAI which was on a par with M2 at

2 MAI and 5 MAI. The growth media M2 and M3 were on a par with respect to

dehydrogenase activity at 1 MAI, 3 MAI, and 4 MAI but M2 was superior to M3 at

5 MAI and 6 MAI. At 6 MAI, significantly higher activity of dehydrogenase was

observed in the growth medium M2 followed by Mi which were on a par and

superior to M3. At 7 MAI M2 registered higher activity of dehydrogenase but

superior to Mi and on a par with M3 while Mi and M3 were on a par.

4.23 Organic Carbon Content

In general, an increasing trend in organic carbon content was observed in

the growth medium Ml upto 5 MAI (Table 23). But, a decreasing trend in organic
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Table 22. Physio - chemical properties of incubated growth media

Growth media Months after incubation (MAI)

IMAI 2MAI 3MAI 4MAI 5MAI 6MAI 7MAI

PH

Ml - soil: sand : FYM 1:1:1 7.07 6.98 6.83 6.81 7.39 7.19 7.18

M2 - soil: coir pith : FYM 1:1:1 6.98 6.74 6.26 6.55 7.23 6.82 6.95

M3- soil ; coir pith : FYM

0.75:1.25:1

6.83 6.55 6.04 6.53 6.99 6.66 6.76

SEntt 0.053 0.145 0.116 0.063 0.105 0.129 0.317

CD(0.05) 0.089 0.053 0.256 0.181 0.239 0.294 0.025

EC (dSm ')

Ml - soil: sand: FYM 1:1:1 0.71 0.62 1.30 1.44 1.48 2.16 1.50

M2 - soil: coir pith: FYM 1:1:1 1.36 1.13 1.31 1.82 1.86 2.60 2.32

M3- soil: coir pith: FYM

0.75:1.25:1

1.64 1.45 1.33 2.02 2.04 2.84 2.52

SEm± 0.089 0.077 0.056 0.114 0.195 0.135 0.320

CD(0.05) 0.198 0.187 - 0.262 0.436 0.300 0.702
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Table 23. Dehydrogenase activity and organic carbon content in

incubated growth media

Growth media Months after incubation (MAI)

IMAI 2MAI 3MAI 4MAI 5MAI 6MAI 7MAI

Dehydrogenase activity (|igTPF24h'^g"^)

Ml - sou ; sand :FYM 1:1:1 323.20 284.00 264.40 237.00 281.96 203.60 154.00

M2 - soU : coir pith; FYM

1:1:1

300.20 255.20 176.00 126.40 249.28 245.84 191.00

M3- soil: coir pith : FYM

0.75:1.25:1

260.40 184.00 140.00 104.40 150.20 160.40 181.40

SEm± 24.57 26.73 18.63 14.69 16.70 17.73 13.20

CD(0.05) - 58.23 40.57 32.03 36.40 38.63 28.77

Organic carbon (%)

Mj-soU: sand: FYM 1:1:1 3.47 4.23 4.34 4.32 4.98 3.37 3.08

M2 - soil: coir pith : FYM

1:1:1

5.26 5.18 5.19 5.07 5.87 4.54 4.49

M3- 80U : coir pith; FYM

0.75:1.25:1

5.79 5.27 5.16 5.11 5.95 5.29 4.37

SEntb 0-350 0.381 0.309 0.227 0.219 0.252 0.235

CD(0.05) 0.762 0.831 0.687 0.498 0.483 0.542 0.510

\0'
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carbon content was observed uplo 4 MAI in the growth media M2 and M3 which

showed increased values at 5 MAI. At 6 MAI and 7 MAI, the content of organic

carbon decreased in all the growth media.

At all stages of observation, growth media differed significantly in their

organic carbon contents. Significantly higher contents of organic carbon were

observed in the growth media M2 and M3 which were on a par but superior to Mi

at all stages except 6 MAI. At 6 MAI, the growth medium m2 was superior followed

by M3 and Mjin that order.

4.2.5 Available N Status

When incubated, available N status showed an increasing trend upto 5 MAI

which decreased afterwards (Table 24).

No significant difference in the status of available N was observed in the

growth media at any stage except 5 MAI. At 5 MAI, the growth medium M2

registered higher content of available N but was on a par with M3 and superior to

Mi.The growth media Mi and M3 were on a par in the content of available N at

5 MAI.

4.2.6 Available P Status

Available P content in the growth media showed an increasing trend upto

2 MAI or 3 MAI and then showed a decreasing trend upto 7 MAI (Table 24).

Significant difference in available P status betw^n growth media was

observed only at 1 MAI and 2 MAI. At 1 MAI, significantly higher P content was

obtained in M3 and the lowest in Mi. At 2 MAI, M2 and M3 were on a par but M2

was on a par with M1.



87

4.2.7 Available K Status

Available K content showed an increasing trend fiom 1 MAI upto 7 MAI

(Table 24).

At all stages of incubation, significant difference in K status was observed

between growth media except at 1 MAI. The growth medium M3 recorded the

highest K content at all stages. But it was found on a par with M2 at all stages except

at 1 MAI and 6 MAI. At all stages. Mi recorded the lowest K content.
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Table 24. Nutrient status of incubated growth media, %

Growth media Months after incubation (MAI)

IMAI 2MAI 3MA1 4MAI 5MAI 6MAI 7MAI

Available N

Mj - soil; sand : FYM 1:1:1 0.076 0.078 0.090 0.137 0.146 0.120 0.089

M2- soil : coir pith : FYM 1:1:1 0.078 0.081 0.095 0.140 0.162 0.132 0.095

M3- soil: coir pith : FYM

0.75:1.25:1

0.076 0.078 0.081 0.134 0.148 0.123 0.092

SEm± 0.0052 0.0040 0.0121 0.0080 0.0063 0.0100 0.0089

CD(0.05) - - - - 0.0138 - -

Available P

Ml - soil: sand: FYM 1:1:1 0.039 0.048 0.058 0.035 0-019 0.015 0.016

M2- soil: coir pith: FYM 1:1:1 0.052 0.071 0.076 0.041 0.024 0.023 0,021

M3- soil: coir pith: FYM

0.75:1.25:1

0.069 0.076 0.062 0.036 0.026 0.022 0.023

SEntfc 0.0034 0.0044 0.0074 0.0052 0.0060 0.0066 0.0034

CD(0.05) 0.0104 0.0116 - - - - -

Available K

Ml - soil: sand: FYM 1:1:1 0.016 0.018 0.021 0.019 0.039 0.040 0.048

M2- soil: coir pith: FYM 1:1:1 0.018 0.020 0.026 0.026 0.057 0.070 0.062

M3- soil: coir pith: FYM

0.75:1.25:1

0.021 0.021 0.027 0.027 0.062 0.094 0.064

SEm± 0.0063 0.0028 0.006 0.0048 0.0056 0.004 0.0056

CD(0.05) - 0.0027 0.0046 0.0057 0.0104 0.0123 0.0129

\V0
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5. DISCUSSION

The results of the experiments conducted to standardize growth medium as

well as nutrient and irrigation schedule for container cultivation of elephant foot

yam are discussed in this chapter.

5.1 EXPERIMENT I - AGRONOMIC PACKAGE FOR CONTAINER GROWN

ELEPHANT FOOT YAM

5.1.1 Growth Characters

The growth characters of elephant foot yam like plant height (height of the

pseudostem), canopy spread and LAI were recorded at bimonthly interval from

2 MAP upto harvest. Irrespective of treatments, plant height and canopy spread

increased with the age of the crop (Table 5a, 5b, 5c, 6a, 6b and 6c). But a faster rate

of increase in plant height was registered upto 6 MAP and canopy spread upto

4 MAP. Leaf area index increased from 2 MAP upto 4 MAP, retained values at

6 MAP and thereafter declined towards harvest (Table 7a, 7b and 7c) which

indicated that maximum LAI might have occurred between 4 MAP and 6 MAP.

This is in conformity with the fmdings of Das et al. (1997) who observed maximum

LAI between 4 MAP and 5 MAP by usmg conn pieces weighing 250 g as planting

material as in the present study. Considering all growth characters, it can be

assumed that maximum vegetative growth might have occurred between 4 MAP

and 6 MAP.

Growth medium had significant influence on all growth characters at all

growth stages except on plant height at 2 MAP. At all stages, taller plants and higher

canopy spread and LAI were produced in the growth medium M2 (Table 5 a, 6a and

7a). The growth medium M2 (soil: coir pith: FYM in 1:1:1 proportion) was similar

in composition to the conventional growth medium Mi (soil: sand: FYM in 1:1:1

proportion) except that the sand was replaced with coir pith. The results indicated

that vegetative growth characters of elephant foot yam in terms of plant height,

canopy spread and LAI were not affected by including coir pith as a component

upto a certain proportion in the growth media. Although the growth medium M3

\\>
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performed equally well as Mi in producing taller plants and higher canopy spread

(Table 5a and 6a), M3 was inferior to Mi in the development of leaf area and higher

LAI at all growth stages (Table 7a).

Nutrient schedule markedly influenced plant height and LAI especially

during later stages of crop growth. Application of N and K in six splits resulted in

taller plants from 6 MAP and higher LAI from 4 MAP onwards (Table 5a and 7a)

compared to application in three splits. It can be presumed that application of

nutrients in more splits ensured continued availability of N and K throughout the

crop growth stage and is advantageous for container cultivation.

Padmanabhan and Swadija (2015) advocated ration irrigation but daily

irrigation for vegetables grown in containers on house terraces. However, daily

irrigation is not required for a tuber crop like elephant foot yam. Hence, in the

present study, two irrigation schedule (once in three days and once in six days) were

experimented for container grown elephant foot yam. No marked variation in plant

height and canopy spread was recorded due to irrigation schedule either once in

three or six days (Table 5a and 6a). This is an agreement with the findings of

Santosa et al. (2004) when elephant foot yam was grown in plastic bags. But

irrigation once in three days produced markedly higher LAI than once in six days

during later stages of the crop viz. at 6 MAP and harvest (Table 7a). Santosa et al

(2004) also reported that frequent irrigation produced larger leaves and extended

the life span compared to less frequent irrigation for elephant foot yam. In the

present study, the crop received sufficient rainfall during initial stages upto 4 MAP

(Fig. 1) when only few irrigation were given during non-rainy periods. This might

have led to significant influence of irrigation schedule on LAI during later stages

when majority of irrigations were given.

Among the second order interactions, only MxN interaction could markedly

influence plant height at 6 MAP and Mxl interaction influenced LAI at harvest.

Irrespective of nutrient and irrigation schedule, taller plants and higher LAI were

recorded in the growth medium M2. Although MxNxI interaction failed to express

significant influence on growth characters, the highest LAI at each growth stage
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was registered by the treatment combination minzii reflecting the trend of the main

effects.

5.1.2 Tuberisation Pattern

At monthly interval, sample plants were uprooted fiom twelve treatment

combinations in the fourth replication to study the influence of treatments on the

tuberisation pattern in elephant foot yam grown in containers. When sample plants

were observed at 1 MAP, no conn initiation was noticed in any treatment. Sprouting

had occurred in all the treatments (Plate 3). At 2 MAP, corm development was

observed in all the treatments (Plate 4). Thus it could be inferred that corm initiation

might have occurred between 1 MAP and 2 MAP irrespective of treatments. The

sample plants were also observed for number and fresh weight of roots produced

plant*' and weight of corm plant*' at monthly interval. Number and weight of roots

produced plant*' showed an increasing trend upto 5 MAP and started declining

aftCTwards in all the treatments (Fig 2a, 2b, 2c, 3a, 3b and 3c). The root number

showed more than three fold increase from 1 MAP to 2 MAP and more than two

fold increase from 2 MAP to 3 MAP with corresponding effect on root weight also.

At all stages of observation, root number plant*' was the highest in the

growth medium M2 (Table 8). At 1 MAP and 2 MAP, both M2 and M3 produced

more roots than Mi and fiom 3 MAP onwards, the root number was the lowest in

M3. The fresh weight of roots plant ' was the highest at each stage in the growth

medium M2 followed by Mi (Table 9). At harvest, significantly higher root number

and root weight plant*' were noticed in the growth medium M2 which was on a par

with Ml in the case of root number and was superior to Mi with respect to root

weight plant*' (Table 10a). The lowest root number and weight were recorded in

M3. Use of coir pith as a component of growth medium in a suitable proportion as

in Ml favoured the root growth and activity.

Initially, the weight of corm plant*' was the highest in the growth medium

Ml followed by Mi. From 3 MAP onwards, corm weight plant*' was the highest in

Ml followed by Mi. (Fig 2a). The results clearly revealed that sprouting, root

V\^
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Plate 3. Sprouting observed in different growth media one month after
planting elephant foot yam

M
1

Plate 4. Corm development observed in different growth media two month
after planting elephant foot yam
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formation, com initiation and conn development in elephant foot yam were not

affected when coir pith was used as a component of the growth medium.

Nutrient schedule could produce marked variation in root number

and weight as well as corm weight plant"' only from 5 MAP onwards when

application of N and K in six splits registered higher values of these parameters

(Table 8, 9 and 10a and Fig. 2b). Although there was not much variation in root

number and weight and corm weight plant"' due to irrigation schedule during initial

stages, irrigation once in three days recorded higher values of these parameters from

4 MAP onwards (Table 8, 9 and 10a and Fig. 2c). Steady availability of nutrients

due to more split application coupled with irrigation might have favoured root

growth and uptake of nutrients during later stages resulting in higher conn

development.

Among the interaction effects at harvest (Table 10b), the nutrient schedule

and irrigation schedule could influence root number as well as root weight plant"'.

Application of N and K in six splits combined with irrigation once in six days

produced superior values of root number and weight plant"'. Although not

significant, the treatment combination miiuii recorded the highest number (360)

of roots and weight (150 g) of roots plant*'.

The calculated values of BR of corm indicated an increasing trend upto

5 MAP beyond which it declined towards harvest irrespective of treatments (Table

12). The peak values were observed between 4 MAP and 5 MAP. Mukhopadhayay

and Sen (1986) and Nair et al. (1991) have also reported steady increase in BR upto

5 to 6 MAP and maximum BR during fifth or sixth MAP. In the present study,

maximum BR was observed slightly earlier (4 to 5 MAP) which might be due to

early maturing (7 months) character of the var.Gajendra.

The highest BR of corm was recorded in the growth medium Mi (Fig 3a).

Application of N and K in six splits than three splits as well as irrigation once in

three days than six days recorded higher BR at all stages of observation (Fig 3b and

3c).

\\v.
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Among the twelve treatment combinations, manaii registered higher root

number plant'' fix)m 3 MAP onwards, higher root weight from 4 MAP onwards,

higher corm weight from 5 MAP onwards and higher BR from 4 to 5 MAP onwards

as depicted in Table 8,9, I0c,l 1 and 12. The data clearly revealed the dominance of

the treatment combination mim'w which could be a reflection of main effects.

5.1.3. Yield Attributes and Yield

Conn yield plant"' was profoundly influenced by growth medium,

nutrient schedule and irrigation schedule (Table I3a). The highest yield of 1760.42

g plant*' was obtained in the growth medium Mz (Fig. 4) followed by Mi (1629.17

g plant"'). The superiority of growth medium Mz in the expression of vegetative

characters especially higher LAI might have led to higher production of

photosynthates and subsequent translocation to conn as evident from higher conn

weightplant"' finm 1 MAP upto 7 MAP (Table 11). The highest uptake of nutrients

like N and P was also observed in the growth medium Mz. These favourable

attributes might have resulted in the highest conn yield plant*' at harvest in Mz.

Corm yield was found to be significantly and positively correlated with LAI at 4

MAP and 6 MAP as well as N, P and K uptake (Table 21). John et at (2015)

also obtained the best yield of container grown brinjal with cow dung + coir pith in

1:1 ratio.

The results indicated that sand in the ordinary growth medium can be

suitably substituted with coir pith so that the composition of the best growth

medium for elephant foot yam is soil: coir pith: FYM in 1:1:1 ratio (Mz). The corm

yield was reduced to 1383.33 g plant"' in Mz when quantity of soil was reduced and

that of coir pith was increased (soil: coir pith: FYM in 0.75: 1.25:1 ratio).

Mukheijee (2011) reported higher yield of elephant foot yam fix)m soil amended

with 50 % coir pith than fix)m 100 % soil. But the results of the present study

revealed that only about 33 % by volume of the growth medium can be constituted

by coir pith (Mz) which might have provided ideal soil compaction for higher tuber

development. This is clearly evident from Table 25 which depicts the total weight

of growth media sack"' and average bulk density values before and after the
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experiment. The sack filled with the growth medium Mi was the heaviest and more

compact (higher bulk density) and M3 was the lightest and the most porous (lower

bulk density). But the physical condition of the growth medium M2 was found

favourable for obtaining higher conn yield. John et al. (2015) also observed that

yield of bindhi in the growth medium cow dung + coir pith in 1:1 ratio was on a par

with soil + sand + cow dung in 1:1:1 ratio.

Table 25. Total weight and bulk density of growth media

Total Bulk density (Mg m"^)

Growth medium weight Before the After the

(kg) experiment experiment

Ml - soil: sand : FYM 1:1:1 20.00 1.02 1.33

M2-soil: coir pith : FYM 1:1:1 15.00 0.89 1.03

M3- soil: coir pith : FYM 0.75:1.25:1 13.75 0.67 0.84

Conn yield was higher in the treatment receiving N and K application in

six splits than in three spUts which indicated the need for more split application of

N and K for container cultivation of FYM. Nutrient application in six splits resulted

in higher LAI which might have resulted in higher photosynthates production as

discussed earlier. More frequent irrigation (irrigation once in three days ) during

non-rainy periods produced higher corm yield than irrigation once in six days.

Santosa (2004) also observed that irrigation at seven days' interval reduced corm

yield from plastic bags.

At harvest, no marked variation in top yield plant"' in different growth meida

was noticed. Higher top yield was obtained by the application of N and K in six

splits than three splits. Irrigation schedule did not produce variation in the top yield

at harvest.

Although MxN, Mxl and Nxl failed to exert profound influence on corm

yield (Table 13 b), the corm yield was higher when any growth medium was

combined with application of N and K in six splits and also when combined with
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irrigation schedule once in three days. Similarly, higher corm yield was obtained

with combination of N and K in three splits or six splits with irrigation schedule

once in three days rather than once in six days. Among the twelve treatment

combinations of M, N and I (Table 13c), the combination m2n2ii produced the

highest corm yield of 2041.61 g plant"'.

By planting corm pieces weighing 250 g, it was possible to harvest corm

yield ranging from 1083.33 to 2041.61 g plant"' under the influence of the

treatments. The corm bulking efficiency (ratio of final corm weight to weight of the

seed corm) ranged from 4.3 to 8.2. According to Ravi et al. (2011), the corm

bulking efficiency varied with type of seed corm (cut or whole), seed corm weight

and spacing adopted. With corm piece weighing 250 g, James and Nair (1993) have

obtained corm bulking efficiency of 3 to 4.6 under varied spacing in the field.

Hence, higher conn bulking efficiency realized in the present study indicated better

yield of elephant foot yam from organic cultivation in containers. Higher yield of

elephant foot yam under organic cultivation has been reported by Suja et al. (2010

and 2012).

As depicted in Table 13a, the highest UI of 4.01 was noticed in the growth

medium M2 followed by Mi and M3 in that order which reflected the effect of

growth medium on corm yield. Utilization index did not vary markedly with

nutrient schedule while frequent irrigation (once in three days) favoured higher

utilization index. Nutrient schedule combined with irrigation schedule had

profound influence on Ul and application of N and K in six splits and irrigation

once in three days recorded the highest Ul of 4.06. Though not significant, the

treatment combination mamii registered the highest UI of 4.87.

As in the case of corm yield plant"', the hi^est TDMP of 321.31 g plant"'

was obtained in the growth medium M2 followed by Mi (Table 14a). Dry matter

production was markedly influenced due to application of N and K in six splits as

well as frequent irrigation (once in three days). Although the interactions did not

exert marked influence on TDMP (Table 14b and 14c), the treatment combination
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mzmii recorded the highest value of 367.92 g plant"' which followed the trend of

the main effects.

5.1.4. Quality Attributes of Corm

The starch content varied from 13.6 to 16.25 per cent and protein contents

varies from 2.48 to 2.84 per cent (Table 15c). AccoMing to Moorthy et al. (1994)

the starch content on fî sh weight basis varied from 7 to 14.3 per cent in Indian

accessions. Improvement in starch content of corm due to organic farming in

elephant foot yam has been rqwrted by Suja et al (2010 and 2012), Suja (2013)

and Kolambe et al (2013).

No marked variation in the quality attributes of corm has been observed in

different growth media (Fig.l3). The quality attributes also did not vary with the

nutrient schedule. But higher starch content could be obtained due to frequent

irrigation (irrigation once in three days) during non-rainy periods while protein

content did not vary with the irrigation schedule.

5.1.5 Nutrient Uptake

It can be seen from Table 16a that nutrient uptake was differently influenced

by the treatments. The growth medium M2 which registered the highest TDMP also

recorded the highest uptake of N (6.98 g plant"') and P (0.78 g plant"'). But no

variation between growth medium was observed with respect to K uptake (Fig. 14).

Higher uptake of N and K recorded due to more split application (six splits) of N

and K. This might be due to slow and steady availability of these nutrients,

minimizing the nutrient loss. Application of N and K in three or six splits did not

affect P uptake as expected. Nutrient uptake was favoured due to frequent irrigation

(once in three days) which might be due to the fact that moisture is necessary for

absorption of nutrients. None of the interaction effects had profound influence on

nutrient uptake but reflected the trend of the main effects. Corm yield as well as

TDMP plant"' were significantly and positively correlated with N, P and K uptake
plant"' (Table 21).



Plate 5. Corm yield plant"' at harvest as influenced by growth medium,

nutrient schedule and irrigation schedule.
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5.1.6 Growth Media Analysis After the Experiment

5.1.6JpH

Near neutral soil reaction (pH 6 to 7) is ideally suited for elephant foot yam

(George, 2000; Ravi et al^ 2011). Coir pith, a component used in the growth

medium in the present study is reported to be acidic nature (Mukheijee, 2001;

Jej^eel and Raj, 2010). Hence lime @ 10 g sack ' was uniformly applied in all the

growth media prior to the experiment and pH of the media were brought near to

seven (Table 4). After the experiment, the pH in different treatment combinations

(Table 17c) ranged from 7.22 to 7.78. No marked variation in pH due to growth

medium or irrigation schedule was observed (Table 17a) but application of N and

K in six splits raised pH than that produced by three splits.

5.1.6.2 EC

Electrical conductivity of growth medium Mi was less than that of M2 and

M3 prior to the experiment (Table 4) and this difference was maintained even after

the experiment (Table 17a). This might be due to slow decomposition of coir pith

in the growth media M2 and M3 and steady release of soluble salts in the media.

Electrical conductivity was markedly increased when N and K were applied in six

splits than three splits but not affected by irrigation schedule. However, the EC

values ranged from 1.13 to 2.33 in different treatment combinations (Table 17c) but

observed to have no negative effect on the growth and yield of the crop.

5.1.6.3 Dehydrogenase A ctivity

The dehydrogenase activity is commonly used as an indicator of overall soil

microbial activity (Gu et al, 2009; Salazer et a!., 2011). Initially, the

dehydrogenase activity was higher in the growth medium Mi than M2 and M3

(Table 4) which might be due to higher population and increased activity of micro

organisms present in the soil in Mj and temporary suppression of microbial activity

due to the raw coir pith present in M2 and M3. After the experiment, reverse trend

was observed (Table 18a). Nutrient schedule did not affect the dehydrogenase

activity. But irrigation once in three days favoured dehydrogenase activity.
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Increased dehydrogenase activity due to increased soil moisture has been reported

by Steinberger et al. {1998).

5.1.6.4 Organic Carbon Content

The organic carbon content in the growth media M2 and M3 were

higher than Mj before (Table 4) and after the experiment (Table 18a) which might

be due to the inclusion of coir pith in M2 and M3. However, the organic carbon

content was not influenced by any of the treatments. The organic carbon content

after the experiment increased over the initial value in Mi and small increases have

been noted in M2 and M3 compared to initial values.

5.1.6.5 Available N, P and Kstatus

Initially, the growth medium Mi had higher content of available N

and lower content of available P and K compared to M2 and M3 (Table 4). After the

experiment (Table I9a), the growth media M2 and M3 had higher status of available

N, P and K which might be due to the decomposition of coir pith which was a

component in the growth media Mi and M3. No remnants of raw coir pith could be

seen in the growth media M2 and M3 after the experiment as they have been

decomposed over time into black coloured porous media. In general, an increase in

available N content and decrease in available K content in all the growth media

have been observed after the experiment. Available N and P status in the growth

media after the experiment were not influenced by the treatments. Available K

status did not vary markedly with the growth medium or with irrigation schedule.

But application of N and K in six splits increased the available K status which might

be due to steady release of available K from added nutrients.

The nutrient status of the different growth media after the

experiment revealed no depletion of nutrients except slight decrease in available P.

Hence, the growth media can be reused for organic cultivation of crops by proper

replenishment of nutrients depending upon the crop.

\>
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5.1.7 Economics of cultivation

The economics of organic cultivation of elephant foot yam in the

container was calculated in terms of net income and BCR considering the cost of

inputs and market price of produce which prevailed during the cropping period

(Appendix H).

A close scrutiny of data presented in Table 20a indicated the

significant effects of treatments on net income as well as on BCR. It was possible

to realize a net income of til22 sack"' (Fig. 6) and BCR of 1.63 (Fig. 7) using the

growth medium M2 (soil: coir pith: FYM 1:1:1) followed by M3 (soil: coir pith:

FYM 0.75:1.25:1) with a net income of only ?9.88 sack"' and BCR of 1.22. The

lowest net income of ?6.97 sack"' and BCR of 1.13 was obtained with growth

medium Mi (soil: sand: FYM 1:1:1). Large difference in net income and BCR

between the growth media had occurred due to the difference in corm yield obtained

from them and cost of each growth medium. The highest corm yield of 1760.42 g

plant*' was obtained from the growth medium M2 followed by Mi (1629.17 g

plant*'). All other inputs (plastic sack, lime, neem cake, Trichoderma, groundnut

cake, bone meal, wood ash and Pseudomonas ) except the ̂ owth medium being

common, the cost of Mi was ̂ 39 sack*' (due to high cost of sand), of M2 was ?24

sack*' and of M3 ̂26.25 sack*' (due to cost of additional quantity of coir pith).

Appreciably higher net income and BCR (Fig. 6 and Fig. 7) could

be obtained due to application of N and K in six splits (N2) rather than three splits

(Ni) and irrigation once in three days (Ii) due to higher corm yield produced by Ni

and Ii treatments.

The highest net income of ?38.47 sack*' and BCR of 1.89 could be

obtained (Table 20c) when M2 was used as the growth medium with six split

application of N and K and irrigation once in three days ( m2n2ii with corm yield

of 2041.67 g plant"' ). The next best net income of ?30.8 sack"' and BCR of 1.71

was obtained with M2 as growth medium, three sphts of N and K and irrigation

once in three days (m2niii).
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The container cultivation is generally advocated especially in urban

homesteads where land availability for cultivation is limited where they can utilize

whatever space available around house and on house terraces (Padmanabhan and

Swadija, 2002; 2006; 2007; 2015). So the cultivation is to be done by using family

labour and not hired labour. Hence, in the present study, cost of labour has not been

accounted. Even when hired labour (@ 750 for 100 sacks) is utilized for the initial

filling of sacks with growth medium, container cultivation is profitable by using M2

(9 kg soil + 3 kg coir pith + 3 kg FYM). It is also much safer to use on house terrace

since the total weight is only 15 kg while it is 20 kg with Mi(9 kg soil + 8 kg sand

+ 3 kg FYM). Although the growth medium M3 (7 kg soil + 3.75 kg coir pith + 3

kg FYM) was not as profitable as M2, it is lighter having only 13.75 kg weight

which is advantageous especially for farming on house terrace. Adopting M3 as

growth medium, three or six split application of N and K (Ni or N2) and irrigation

once in three days, it was possible to realize net income of ̂13.55 (Ni) or ?22,55

(N2) andBCR 1.3 (Ni) or 1.5 (N2) with acorm yield of 1475 g plant"' (Nj) and 1700

g plant"' (N2).

5. 2. EXPERIMENT II - INCUBATION STUDY - NUTRIENT RELEASE

PATTERN IN DIFFERENT GROWTH MEDIA

The three different growth media, supplied with the recommended dose of

N, P and K for elephant foot yam through groundnut cake, bone meal and wood ash

were incubated for a period of seven months similar to crop duration. Samples of

the incubated growth media were analyzed at monthly interval for their pH, EC,

dehydrogenase activity and nutrient status in order to study the nutrient release

pattern in different growth media.

5.2.1. pH

Initially, the pH of the growth media was stabilized by adding lime

uniformly in all the growth media. Prior to the experiment, the growth media Mi

and M2 showed pH values above seven and growth medium M3 showed value in

the slightly acidic range (Table 4) which might be due to the presence of coir pith
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in Ma and M3 which is acidic in nature as also reported by Mukheijee, 2001 and

Jeyseel and Raj, 2010. When growth media were incubated, the pH value decreased

in all the growth media upto three months (Table 22 and Fig. 17). Divya (2008) also

observed decrease in pH upto 5 MAI when the rock dust was incubated with FYM.

At the end of three months of incubation, pH of all the growth media were below

seven with Ma and M3 more acidic than Mi. Again, the pH values increased in all

the growth media with pH more than seven in Mi and Ma and nearly seven in M3

at the end of five months of incubation. After five months, the pH decreased in all

the growth media. Still pH of Mj was more than seven and the value was maintained

at the end of seven months of incubation. But in Ma and M3, pH were below seven

which showed a slight increase (still<seven) fix)m 6 MAI to 7 MAI. At the end of

the study, the pH of the growth medium Mi was above seven without much

variation than the initial value and pH of Ma and M3 were below seven slightly less

than initial values.

Higher pH was observed in the growth medium Mi at all stages except 5

MAI when it was on a par with Ma-The pH of Ma was on a par with M3 at all stages

of observation except during initial stages and the end of the study (Fig 8). The

optimum pH of soils for crop production is considered to be between 6.5 and 7

(Tisdale et al., 1985) which mainly affects the nutrient availabihty. In the present

study pH of the different growth media ranged from 6.04 to 7.39 which was

expected to have no deleterious effect on the crop.

5.2.2 Elcctncal Conductivity

The growth media Ma and M3 had higher EC than Mi at the start of the

experiment (Table 4). Upto 2 MAI, EC was lowered in all the growth media.

Afterwards, an increasing trend in EC was observed in all the growth media upto

6 MAI beyond which it showed a slight decrease (Fig. 9). At the end of seven

months of incubation, EC in ail the growtli media showed values much higher than

the initial values. This is conformity of the fmdings of Divya (2008) who noticed

an increase in EC upto I MAI when rock dust was incubated with FYM.
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In general, higher EC values were observed in the growth media M2 and M3

than Ml which might be due to the release of more soluble salts by decomposition

of the coir pith present in them. However, the EC values (Table 22) were found

within the tolerable limits (less than four dSm*')for crop production.

5.2.3 Dehydrogenasc Activity

Dehydrogenase activity was the highest in the growth medium Mi prior to

incubation (Table 4). Dehydrogenase activity increased upto the end of one month

of incubation but it showed a decreasing trend afterwards upto 4 MAI (Fig 10). An

increase in dehydrogenase activity was observed from 4 MAI to 5 MAI which

further decreased to values lower than the initial values at the end of seven months

of incubation. As already stated, dehydrogenase activity is an indicator of the

biological activity in the soil (Gu et al., 2009; Salazar et aL, 2011), because they

occur intracellular in all living microbial cell (Moeskops et al., 2010) while all other

soil enzymes are mostly extra cellular.

Although the highest activity of dehydrogenase was noticed in the growth

medium Mi upto 5 MAI, the growth medium M2 was found superior during later

stages. The dehydrogenase activity in the growth medium M3 was observed to be

lower than that in M2. It might be due to slight temporary inhibitory effect of raw

coir pith on microbial activity.

5.2.4 Organic Carbon Content

At the start of the experiment, the organic carbon contents in the growth

media M2 and M3 were higher than that in Mi (Table 4). When incubated, a

decreasing trend in organic carbon content was observed upto 4 MAI in the growth

media M2 and M3 which increased at 5 MAI (Table 23). The organic caibon content

inMi increased upto 5 MAI (Fig. 11). Afterwards, the organic carbon status showed

a decreasing trend in all the growth media registering lower values compared to

their respective initial values. In general, the organic carbon status followed the

trend of the dehydrogenase activity.
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At all stages of observation, significantly higher contents of organic carbon

were observed in the growth media M2 and M3 which were superior to Mi which

might be due to the higher content of organic matter (in the form of coir pith) in M2

and M3.

5.2.5 Available N Status

Initially, N content in the growth medium Mi was the highest followed by

M2 (Table 4). In general, available N status showed an increasing trend upto 5 MAI

which decreasffll afterwards (Fig. 12). This is in agreement with Hndings of Vipitha

(2011) who also noticed increase in available N content upto 3 MAI which

decreased afterwards when different organic manure mixtures were incubated for

six months. At 7 MAI, Mi registered lower status of available N and M2 and M3

registered higher values compared to the initial status (Table 24). This might be due

to decomposition of coir pith releasing nitrogen in available form in M2 and M3.

Availability of N was observed to be higher in the growth medium M2

followed by Mi upto 4 MAI and followed by M3 during later stages. Increased

dehydrogenase activity at 5 MAI resulted in higher availability of nitrogen.

5.2.6 Available P Status

Available P content was the highest in the growth medium Mi initially

followed by M3 and Mi in that order (Table 4). When incubated (Fig. 13), available

P content in all the growth media showed an increasing trend upto 2 MAI or 3 MAI

and then decreased to lower values at 7 MAI when compared to initial values. Initial

increase and further lowering of available P status was observed by Sheeba (2004),

Divya (2008) and Vipitha (2011) in their incubation studies.

Though marked variation in available P status between growth media was

observed during initial two months of incubation, available P content in Mi was

lower than in M2 and M3 at all stages. On decomposition over time, coir pith

included in Mi and M3 might have released P in available form.
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5.2.7 Available K Status

Initially, K content was slightly higher in the growth media M2 and M3 than

Ml (Table 4) and the same trend continued at 7 MAI (Table 24). The final K status

was enhanced by more than three times than the initial values in all the growth

media. Divya (2008) also observed build up of available K at the end of six months

when rock dust was incubated with FYM.

At all stages of incubation except I MAI, significant difference in K status

was observed between growth media. Available K content was the highest in Mj

throughout the period of incubation (Fig. 14) which might be due to higher content

of coir pith in it and consequent higher release of K in available form.

The results of the incubation study with different growth media indicated

that pH and EC of all the media were within permissible limits for crop production.

Higher organic carbon and increased availability of N, P and K throughout the

period of incubation were observed in the growth media M2 and M3 in which, sand

in the conventional growth medium Mi was substituted with coir pith. Thus it can

be concluded that the nutrient release pattern in M2 and M3 is favourable for crop

production.

Based on the results of the present study, a cost effective agronomic package

for container cultivation of elephant foot yam can be formulated as follows:

•  Plastic sacks of uniform size filled with 9 kg soil + 3 kg coir pith + 3 kg

FYM can be used as containers.

• Apply lime @ lOg and neem cake @ lOOg sack'' and bring the moisture

content of growth medium to field capacity.

•  Plant corm pieces of 250 g (treated with Trichoderma — cow dung slurry

and shade dried) in each sack.

• Apply the recommended dose of 100:50:150 kg NPK ha*' for elephant foot

yam (KAU, 2011) through organic manures like groundnut cake, bone meal

and wood ash.
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Apply 10 g of bone meal sack"' as basal dose and 50 g of groundnut cake

and 100 g of wood ash sack"' in six splits at monthly interval starting from

1 MAP.

Irrigate the crop once in three days during non-rainy periods.



SUMMARY
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6. SUMMARY

The present study entitled "Agronomic package for container grown

elephant foot yam" was undertaken at College of Agriculture, Vellayani to

standardize growth medium and nutrient and irrigation schedule for elephant foot

yam grown in containers, to study tuberisation pattern in elephant foot yam and to

study nutrient release pattern in different growth media in order to formulate a cost

effective agronomic package for elephant foot yam grown in containers. The

investigation comprised of two separate experiments: (1) Standardization of growth

medium and nutrient and irrigation schedule for container grown elephant foot yam

and (2) Incubation study — Nutrient (N P K) release pattern in different growth

media. The first experiment was conducted during April to November 2016 by

raising elephant foot yam var. Gajendra in plastic sacs with 12 treatment

combinations involving three growth media (Mi - soil : sand : FYM 1:1:1, M2 -

soil: coir pith: FYM 1:1:1 and M3 - soil: coir pith: FYM 0.75:1.25:1), two nutrient

schedule ( N1 — N and K in three splits and Ni — N and K in six splits ) and two

irrigation schedule (Ii. irrigation once in three days and h - irrigation once in six

days ) with four replications in completely randomized design. The second

experiment was also conducted during the same period in small plastic pots with

three growth media and five replications in CRD to study the nutrient release pattern

in different growth media.

Different growth media used in the experiment were prepared with soil,

sand, FYM and coir pith in different proportions by volume .The growth medium

Ml was prepared by mixing 9 kg soil, 3 kg sand and 3 kg FYM, M2 with 9 kg soil,

3 kg coir pith and 3kg FYM and M3 with 7 kg soil, 3.75 kg coir pith and 3 kg FYM.

Lime @ lOg and neem cake @ lOOg sack"' were applied initially in all growth

media. Initially, the moisture content of growth media was brought to field capacity.

Conn pieces of250 g, treated with Trichoderma - cow dung slurry and shade dried,

were planted in each sack on 11-04-2016. The recommended dose of 100:50:150

kg NPK ha' for elephant foot yam (KAU, 2011) was applied to each sack through
organic manures like groundnut cake , bone meal and wood ash. The calculated
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quantities of groundnut cake (50 g), bone meal (10 g) and wood ash (100 g) based

on their nutrient contents were applied in each sack. Uniform dose of bone meal

was applied as a single basal dose in all sacs prior to planting of corm. The crop

was harvested on 23-11-2016.

Lime @ 1.33 g and neem cake @ 13.33 g were applied uniformly in all the

plastic pots in experiment II. The growth media was uniformly supplied with the

recommended NPK dose of 100:50:150 kg ha"' for elephant foot yam as groundnut

cake, bone meal and wood ash. Full dose of bone meal (1.33 g pot*') was given as

basal dose. Groundnut cake (6.67 g pot"') and wood ash (13.33 g pot*') were applied

in three equal splits at bimonthly interval starting from 2 MAP. Moisture content of

the growth media was maintained at field capacity. Samples of growth media were

analyzed at monthly interval for their physico — chemical properties to study the

nutrient release pattern.

In experiment I, growth characters of elephant foot yam were recorded at

monthly interval from 2 MAP upto harvest. Height of the plant and canopy spread

increased with age of the crop irrespective of the treatment. Faster rate of increase

in plant height was observed upto 6 MAP and canopy spread upto 4 MAP. Leaf

area index increased upto 4 MAP and retained values at 6 MAP and started

declining afterwards.

Growth medium showed significant effect on plant height at ail growth

stages except 2 MAP and the growth medium M2 recorded the tallest plants at all

stages. Nutrient schedule significantly influenced plant height at 6 MAP and harvest

and N2 (six splits) produced taller plants than N1 (three splits). The plant height was

not significantly influenced by irrigation schedule. Among the interactions, only

MxN interaction was significant at 6 MAP and the treatment combination m2ni

produced the tallest plants which was on a par with m2n2 and min2.

Canopy spread at all stages was significantly influenced by the growth

medium and M2 recorded the highest value at all stages. No marked influence of

nutrient schedule or irrigation schedule on canopy spread was observed at any stage
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of the crop. The second order and third order interactions failed to show any

significant effect on canopy spread at any growth stage.

Leaf area index was significantly influenced by growth medium at all

growth stages and M2 recorded the highest value at all stages. In the case of nutrient

schedule, the treatment N2 was found superior to Ni at all stages except 2 MAP.

Irrigation schedule had significant effect on LAI during later stages of the crop and

the treatment Ii (once in three days) produced higher LAI at 6 MAP and harvest.

Among the interactions, Mxl interaction effect was significant at harvest stage of

the crop. The treatment combination m2ii recorded the highest value which was on

a par with m2i2.

Sample plants were uprooted at monthly interval from all treatments in the

fourth replication in order to study the tuberisation pattern in elephant foot yam as

influenced by growth medium, nutrient schedule and irrigation schedule.

Number and fresh weight of roots planf'showed an increasing trend upto 5

MAP and started declining afterwards. Root number and weight plant*' was the

highest in the groivth medium M2 at all stages of observation. There was marked

difference in root number and weight plant"' due to nutrient schedule fk)m 5 MAP.

Application of N and K in six splits (N2) registered higher values of root number

and weight plant*'. Higher number and fresh weight of roots plant"' were produced

due to irrigation once in three days fiom 4 MAP onwards.

Corm initiation have occurred between 1 MAP and 2 MAP irrespective of

the treatments as observed by destructive sampling. At 2 MAP, the corm weight

was the highest in growth medium Mi and the lowest in M3. At all other stages of

observation, conn weight plant*' was the highest in M2 and the lowest in Mj. Higher

variation in corm weight plant"' due to nutrient schedule was observed from 5 MAP

onwards and N and K application in six splits (N2) recorded the highest value at

each stage. Higher values of corm weight was observed from 4 MAP onwards due

to irrigation once in three days (Ii) than once in six days (I2).
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An increasing trend in BR of conn was noticed in all the treatments upto

5 MAP beyond which the rate was lowered towards harvest. The peak values were

observed between 4 MAP and 5 MAP in all the treatments. The growth medium M2

registered the highest BR at all stages of observation. Application of N and K in six

splits (N2) and irrigation once in three days (Ii) registered higher bulking rate of

coim.

The corm yield plant'' at harvest was significantly influenced by the

growth medium, nutrient schedule and irrigation schedule. The growth medium M2

produced the highest corm yield plant ' and M3 recorded the lowest yield plant*'.

Significantly higher corm yield could be produced due to application of N and K in

six splits (N2) than Ni (three splits). Irrigation once in three days (Ii) was found

superior to irrigation once in six days (I2) in its effect on corm yield. The conn

yield per plant*' was not significantly influenced by the second order and third order

interactions. Correlation analysis revealed significant and positive correlation of

corm yield with LAI at 4 MAP and 6 MAP and N, P and K uptake plant*'.

Top yield plant*' at harvest was not significantly influenced by

growth medium and irrigation schedule but application of N and K in six splits (N2)

registered higher top yield than three splits (Ni).

The highest UI was obtained in the growth medium M2 and the lowest in

Mj. Utilization index did not vary with the nutrient schedule. Irrigation once in

three days (Ii) registered higher UI than once in six days (I2). The interaction Nxl

also had significant effect on UI and the treatment combination naij produced the

highest UI which was on a par with mii.

Total dry matter production plant*' at harvest was significantly influenced

by the growth medium and the highest value was produced by M2 followed by M|.

Higher dry matter production plant ' was registered when N and K were applied in

six splits (N2) compared to application in three splits (Ni) and irrigation once in

three days (Ii) than once in six days (I2). The correlation coefficients revealed that
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TDMP plant*' was significantly and positively correlated with LAI at 4 MAP and 6

MAP and N, P and K uptake plant"'.

No significant variation in the quality attributes of corm like starch and

crude protein contents of corm was observed due to growth medium and nutrient

schedule. But irrigation schedule could produce significant variation in the starch

content. Irrigation once in three days (I i) produced higher starch content than once

in six days (I2).

The growth medium had profound influence only on N and P uptake and

the growth medium M2 registered the highest uptake of N and P. Significant effect

of nutrient schedule was observed with respect to N and K uptake only when

application of N and K in six splits (N2) was found superior than three splits (Ni).

Irrigation once in three days (Ii) recorded significantly higher N, P and K uptake

than once in six days (I2).

Incidence of pest and disease was monitored throughout the cropping

period. When symptom of collar rot was observed in one or two plants, the disease

could be brought under control by foliar spraying and drenching of two percent

Pseudomonas twice at 4 MAP and 5 MAP.

After the experiment, pH and EC of the growth media increased over the

initial status. No significant variation was recorded in pH of the growth media but

EC was the lowest in Mi. Higher pH and EC were registered in all growth media

when N and K were applied in six splits (N2) than three splits (Ni). Irrigation

schedule had no significant effect on pH and EC of the growth media.

Prior to the experiment, dehydrogenase activity was higher in the growth

medium Mi while it was the lowest in Mi after the experiment. Nutrient schedule

had no sigmficant effect on dehydrogenase activity but irrigation once in three days

(Ii) significantly increased dehydrogenase activity than once in six days (h). The

interaction MxN had significant effect on dehydrogenase activity. The treatment

combinations msni and m2n2, which were on a par, recorded higher dehydrogenase

activity.
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Organic carbon content was higher in growth media M2 and M3 than in Mi

before and after the experiment but was not affected by the treatments.

An increase in available N content, a decreasing trend in available P content

and a marked increase in available K content were observed in all the growth media

compared to the initial status. However, none of the treatments could produce any

marked variation in the available N and P status of the growth media after the

experiment. But available K status in different growth media was markedly

increased due to application N and K in six splits (N2) than three splits (Ni).

The economics of cultivation worked out in terms of net income and BCR

revealed that significantly higher net income and BCR could be obtained when M2

was used as the growth medium. Application of N and K in six splits (N2) compared

to three splits (Ni) and irrigation once in three days (Ii) compared to irrigation once

in six days (I2) recorded significantly higher net income and BCR. The treatment

combination m2n2ii registered the highest net income and BCR.

The results of the incubation study with three different growth media for a

period of seven months revealed higher pH and lower EC in the growth medium

Mi than M2 and M3 throughout the period of incubation. At the end of seven

months, lower pH compared to the initial status was observed in all the growth

media. But EC showed an increasing trend in all the growth media.

Dehydrogenase activity was found to be higher in the growth medium Mi

compared to M2 and M3 upto four months of incubation and was on a par with M2

at 5 MAI. At 6 MAI, higher dehydrogenase activity was observed in M2 which was

on a par with Mi. At 7 MAI, M2 was found superior in this respect. Higher content

of organic carbon was registered in the growth media M2 and M3 throughout the

period of incubation.

The growth media M2 and M3 showed higher percentage of available N, P

and K before and after incubation compared to Mi. The same trend was followed

throughout the period of incubation. An increasing trend in available N content upto

5 MAI and in available P content upto 3 MAI was observed in all growth media
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after which available N and P contents showed decreasing trend towards the end

of incubation period . But a marked increase in available K content was observed

in all the incubated growth media throughout the period of incubation. When

analyzed monthly, no significant variation in the percentage of available N in

different growth media was observed except after five months of incubation when

M2 was found superior. Available P status showed variation between growth media

only during first two months of incubation when M2 and M3 were superior to Mi.

Sigmficant variation in available K status throughout the incubation period (except

1 MAI) was observed and M2 and M3 were superior to M1.

The results of the study revealed that the best growth medium for container

cultivation of elephant foot yam is soil, coir pith and FYM in 1:1:1 ratio by volume

(9 kg soil + 3 kg coir pith + 3 kg FYM). The recommended dose of 100:50:150 kg

NPK ha* Vas supplied to each plant through groundnut cake, bone meal and wood

ash. Basal application of P (bone meal @ 10 g sack*' ) and application of N

(groxmdnut cake @ 50 g sack"') and K(wood ash @ 100 g sack"' ) in six splits at

monthly interval starting from 1 MAP resulted in higher conn yield sack*', net

income (? sack*') and BCR. Irrigation once in three days during non-rainy period

than once in six days was found effective for producing higher conn yield sack"',

net income (? sack*') and BCR-

FUTURE LINE OF WORK

• The study may be conducted with small seed conns of elephant foot yam

weighing 200, 150 and 100 g to produce corms of desired size for home

consumption.

•  Cost of organic nutrition may be reduced by using biofeitilizers .

• Container cultivation may be experimented for rapid multiplication of seed

tuber.

• Container cultivation for other tuber crops may be experimentwi.
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APPENDIX I

Weather data during the cropping period

(9*** April to 25**" November 2016)

Standard

week

Temperatiire (°C) Relative

humidity
(%)

Rain

fall

(mm)

Number

of rainy
days

Evaporation
(mm)Maximum Minimum

15 35.4 26.3 83.8 0.9 0 33.6

16 35.5 26.4 86.4 17.1 2 32.3

17 35.2 26.9 82.5 0 0 34.9

18 35.7 26.0 82.5 21.3 1 39.6

19 34.8 24.8 87.3 35.9 3 30.5

20 32.5 24.1 88.9 333.1 6 20.9

21 33.1 24.7 83.1 73 3 26.8

22 32.7 24.8 83.3 0 0 25.2

23 31.5 25.1 89.9 240 5 15.8

24 31.1 23.4 90.4 119.2 6 17.3

25 31.5 24.4 88.8 38.9 4 15.8

26 31.3 24.2 87.5 43.9 3 19.9

27 32.4 25 84.6 28 2 27.2

28 31.3 24.3 87.3 59.7 5 22.1

29 31.8 24.7 85.4 0 0 27.9

30 31.1 24.6 87.7 38.9 3 23.3

31 31.2 24.9 84.3 6 1 29.2

32 32.3 25.2 82 1 0 29.7

33 31.8 24.5 84.8 9.6 2 30.5

34 31.9 25 83.5 20.8 2 31.9

35 31.7 24.5 84.2 2 0 29.1

36 31.5 24.4 84.5 0.2 0 26.6

37 31.9 24.5 83.1 0 0 29.5

38 32 24.7 84.5 2.6 1 30.4

39 31.9 24.7 82.7 0 0 29.8

40 31.7 24.3 82.5 0 0 29.7

41 31.6 24.3 83.3 0 0 30.1

42 32.1 24.3 81 12 1 28.7

43 31.5 24.1 83.6 0 0 26.6

44 31.9 24.4 86.4 30 2 23.8

45 32 24.2 84.2 0 0 25.7

46 31.7 24 84.9 2 0 24.8

47 32.2 24.2 88.8 10.2 2 16.4

V
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APPENDIX II

AVERAGE COST OF INPUTS AND MARKET PRICE OF PRODUCE

INPUTS

Cost of Cultivation Sack''(^

•  Cost of sack - 5.00

•  Seed corm (250 g) - 7.50

•  Neem cake (100 g) -2.30

•  Lime (10 g) -0.15

•  Groundnut cake (50 g) - 2.50

•  Bone meal (10 g) -0.20

• Wood ash (100 g) -0.20

•  Trichoderma (5g kg ') - 0.15

•  Pseudomonas (16 g sack*') -1.20

Cost of Growth Media Sack*'(?)

• Ml (sand 8 kg, FYM 3kg) - 39.00

• M2 (coir pith 3 kg, FYM 3 kg) - 24.00

• M3 ( coir pith 3.75 kg, FYM 3 kg) - 26.25

(sand-?3 kg"', FYM-?5 kg*', coirpith-?3 kg ')

OUTPUT

• Market price of produce -?40kg*'

\\oO
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ABSTRACT

An investigation entitled "Agronomic package for container grown elephant

foot yam" was undertaken at College of Agriculture, Vellayani to standardize

growth medium and nutrient and irrigation schedule for elephant foot yam grown

in containers, to study tuberisation pattern in elephant foot yam and to study nutrient

release pattern in different growth media in order to formulate a cost effective

agronomic package for elephant foot yam grown in containers. The investigation

comprised of two separate experiments: (I) Standardization of growth medium and

nutrient and irrigation schedule for container grown elephant foot yam and (2)

Incubation study - Nutrient (N P K) release pattern in different growth media. The

experiments were conducted during April to November 2016.

The first experiment was done in the Instructional Farm, Vellayani by

raising elephant foot yam var. Gajendra in plastic sacks of uniform size with 12

treatment combinations involving three growth media (M i - soil: sand: FYM 1:1:1,

M2 - soil: coir pith : FYM 1:1:1 and M3 - soil: coir pith : FYM 0.75:1.25:1), two

nutrient schedule (N1 - N and K in three splits and Nz - N and K in six splits) and

two irrigation schedule (Ii - irrigation once in three days and I2 - irrigation once in

six days ) with four replications in completely randomized design . The second

experiment was conducted in plastic pots with three growth media and five

replications in completely randomized design to study the nutrient release pattern

in different growth media. The pots were kept in the laboratory of the Department

of Agronomy. Lime @ lOg and neem cake @ lOOg sack ' (1.33 g lime and 13.33 g

neem cake pot"') were applied initially in all growth media. The recommended dose

of 100:50:150 kgNPK ha"' for elephant foot yam was applied to each sack and pot

through organic manures like groundnut cake, bone meal and wood ash.

Observations on growth characters were recorded at bimonthly interval

from two months after planting (MAP) upto harvest. The growth medium Mz was

foimd superior with respect to growth characters at all growth stages. Application

of N and K in six splits produced significantly taller plants from 6 MAP and higher
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leaf area index from 4 MAP. Irrigation once in three days registered higher leaf area

index at 6 MA? and harvest.

Corm initiation had occurred between 1 MAP and 2 MAP irrespective of

the treatments. When observed monthly, higher root number and weight plant

corm weight plant ' and bulking rate of corm were recorded in the growth medium

Ml. Application of N and K in six splits and irrigation once in three days produced

higher values of these parameters. Bulking rate of corm was observed to be higher

between 4 MAP and 5 MAP in all the treatments.

Higher corm yield plant"' (1760.42 g), utilization index (4.01) and total dry

matter production plant"' (321.31 g) could be produced by the growth medium Mi

followed by Mi, application of N and K in six splits and irrigation once in three

days .The treatment combination miniii registered the highest corm yield plant

No significant variation in quality attributes of conn like starch and crude

protein contents was noticed due to growth medirnn and nutrient schedule. Higher

starch content could be obtained due to irrigation once in three days.

The highest uptake of N and P was noticed with the growth medium Mi,

application of N and K in six splits and irrigation once in three days. Corm yield

and total dry matter production plant were positively and significantly correlated

with LAI at 4 MAP and 6 MAP and N, P and K uptake plant .

After the experiment, no marked variation in pH and the status of orgamc

carbon and available N, P and K was observed due to different composition of the

growth medium. But the growth media Mi and Mi registered higher EC and

dehydrogenase activity. Application of N and K in six splits recorded higher pH,

EC and available K status in the growth medium than three splits. Irrigation once

in three days registered higher dehydrogenase activity in the growth medium.

Higher net income and benefit cost ratio could be obtained with the growth

medium Mi, application of N and K in six splits and irrigation once in three days.

The treatment combination mmiii recorded higher net income (^ 38.47sack"') and

benefit cost ratio (1.89).

Vc«
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The incubation study with three growth media for a period of seven months

revealed higher pH and lower EC in the growth medium Mi than M2 and M3

throughout the period of incubation. Dehydrogenase activity was found to be higher

in the growth medium Mi upto four months of incubation and was on a par with Mz

from five months onwards. But M2 was found superior at end of seven months.

Higher contents of organic carbon and available N, P and K were registered in the

growth media Mz and M3 throughout the period of incubation.

The results of the study revealed that the best growth medium for container

cultivation of elephant foot yam is soil, coir pith and FYM in 1:1:1 ratio by volume

(9 kg soil + 3 kg coir pith + 3 kg FYM). The recommended dose of 100: 50:150 kg

NPK ha ' for elephant foot yam was supplied through groundnut cake, bone meal

and wood ash. Basal apphcalion of P (10 g bone meal sack"') and application of N

(50 g groundnut cake sack ') and K (100 g wood ash sack"') in six splits at monthly

interval starting from 1 MAP and irrigation once in three days during non - rainy

period resulted in higher corm yield sack*', net income sack"^and benefit cost ratio.



11^015

(TUo(.(finr)o

"A6n?(Q)mn3<e>gl(od aigidanrojar) eajmojjgos fij{3lrL!Deia)230<ft(id "n^nm ailffflcsdJirold eog njomo,
6)ni^3(D)6fT)l (6.D^rffll<a ecftDegsilttJd msrogaidD^flBDaiil. njgiSantDjmi Caifn(i^(e6r
®ram3e(Q)3gqja3(Q) ojgtd^iDaoaujao aewBturaja., aigHeaMDoaiao, seienuiijmDntjKiitnlaDjo [.caalcftolafflja),
ejiJfD©l{tJii alfpeoBjsBD^jcTD oIodI njolaoga nipcTDlaKDJDtDjlojaDj aJomronDlonj geQuajetmod.
^(0ilea<eQD(2)l oemj aJQlaaemeirBcd mstotDijadDjrBDni)!, (i) ajg(6(Oio)3rm eiimairad'
(urafDjeoDDS^jaadD njg(d3joaDaujanj3o cugLaJedDDoifujo, iG&iecn)iijm:ny(Dro)lc[»3o (dftalaolaeid, (2) oilojluj
ni@(63i323auja6ui3gl(oii (rilcmjo AjD<ejjSJcn<£bo, RDaiano, 6)riJ3§D(fir eJiyaDajoD olflril fdomo. ̂ 3 ©enRj
fd(3l<0ffl6mfliBg3o 2016 nfl3t,fUlfo^ 2Dfruo a3(D)(DS moiooutfi njfio msflifffiSiftdDjmsDCDl.

gjDijijl.eei' ji]Da6)3<e>gl(o8 (Dcatoj oGirm ®mo e <um, 250 t(D3o o/lflno mf, iiDaosaod enj^DOieml
^nSmi'tSfifflemroS oODald mlotoni)) oi^ orajfyQroro) njol^smo cnsioro)! asfrri" njgtd^iDaDOJJjaeoRgso (agp":
aemioS :«iiD6!Da»o-i:i:i. agf; ̂alole^jori": jjoemifto -i:i:i ; a^": iii<e»o1e^Do": iiJD6ma»o -0,75;i.25;i)
osn? ajg(pjem)DU) fi1(D)l(Q)3o (nJD^ffimaoigo, OoJ3§Dfffl3o ainrT (D)aj6ma.g3(Q}3o. (roai6m<e>gD(D)3o)
(asrff sjeje(TU'ijaiDai)(DR))l(Q)3o (ajan" Rloi(TU(aro)lQfi)o«laQeJ3o, Qlnim)iOT3)1flei3ral<eQe]3o), eiitSdrraf 12
(Slg"6)2n53ag3{i»l fDDeT [ftiDnjOBjo (niBjOKflOTl^ "Sio^gleil oondaDaoamTaii' nDleiflound ngirm gj|3Ql(jijla6i(D8
njoo) (9l(D)1 andojeioenil^f rjolddaerno cnsml

ag)g|3 Jiiifiojagleijo io Ojlano ift3ffl]([])ni3o, ioo ^niieiM dJlgpiaojo moiial
fng]iD)3fi(j6)a seie{n)iiifno msdiiDil anna'stfi flrnilm' eaioifio" ifljaUdM ®iiiiiir(Di1§3^ ai3<0ijamfi>o,sDniftna.
fifd3§3(fii'' nflimlfu QjiislQijes 4gpo <0)6m6Q3fiQl asei(d1gD3i0Q", aioso easanj otgerogleijes
83603 iil3flQlei3o (TlICfiiAl. ®IDll5eid9Q351ll 10 tlBOo Oi^m (ifllg|3®(tJ35l fnS3(Tf)([Dlff)3a3fni" fl€03 ii)3fiQlGI3o
SfljifiitraT aA3S3fflnii3. 50 nilioo fiseifJlgpsaajo lOO t(03o tuldiio aisooijo CBmjtiuol^f Caim
0)5" fi[m:o 33(100 ajflsini sjcmj roni6mag3iiii3o iii)n]8T)flig3®3o iii3flQ3agl(Di Caiiiitiittj aaisjiiiniij.
flS(Q)lgp([i[i nusEKDitf ciaaijnuolsf sjrmj BlninuBMleeiiiBlaoeijo ojijo" dlninomlQeiDolfloeiao jd3afl3A(^ (n^ 4'^
a3fn)23(Q)erf33{fclni1g6){3JS3{DfD)3.

eiicT) mf 6i(n)3o Q3m)00ilfiJ3o (MfB3o fl3rru(DiDila)39lsiii51(tJil a0ig)3 jii3a03<ftgleJ3o
g6rB3ift3nd (01356001 (T)^ ff)3e!3o 93(n3(onj)l{n3o (Bi3flDii3o 93no(oro)lm3als(D)l{58 f4)g|3 ii3d9G)3<ftg1ei3o f»gQaJ3o
fi»3sl(Q)(T)l0a5)M <al"f6Dif aifijlf(3o ajiDr<e6)3cm®3(Q)1 «ft6i6rB(oiD)l. agp" aial8le4i3{f, iii36fnao ngicmlni m
nflirm (i3i3(n3ai3(D)(0(D)l(D3 (9 fl>leei3t(n3o ag^j" + 3 <ftlea3i(i)3o iiialais^iDO'' + 3 a1cei3to)3o jii36rf)aol g ersaol
6)(Q}S3(oiO[i Qig(d4j3a3iU!ja(oio)1(o$ eiiiaie3QS 6}a4]6)(0§ aig(d^i33)3o m1ga]3o (oiduilaol^i (0idQ3(33(Q>ru3o, aioor -
Biiieinf (Brafn3ftj3(0)nj3o ejBlieQ3a(Ei)36rB3(iin. ajtfsnjnd B3njflfio (OOslmgaDoail oKoaaX njajS3mani3o,
Oftj3§3rffl3o Q(T03o 03(11)0 a3(0){[^ (Oi^o" (0)ni6mag3(D)l (n(ij8a3nD(oi3€ni' CDgjoioiai) a6)6r8(oro)l a"j©1g)3(0ro)
(n)0®fljiof 2301)3 Rlnjfn)(DnDlfle]3olfiQ(ij3 aiifiolioil gQeieao^nio a)S(oio)3(Tn(0)36ni' gioioiaaamf <ii8lfiffl6rT)o 6}(0)gl(Dfl4i3,

e2(oJfao6roni), 23(10'' aig(d^323(U)j26DO{(6 (ora6roi]3(0)aj6m (oi^nKfifljrolJ ao^gleil nsndnoeiflaniJ'iu)'
oulfflfflnunfi fiOirm (jg3gl(](gla6)(ijfl [domralfljil (oraniejoeml^f (3 6nj2a(oio) ajotiefflerfio e^ooltQ) gjDtjjjlfiQ"'
ajglaglfijS (3135^(0361021 afl(53(D(ino)l6)ej aJQlaai0D(a3enD)l([j8 fns(oio)3a(Q)35ni3iD)l 6)€03 9j3(33jla aJ§l{ii)leJ3o
1.33 i,0)3o niliolo <ft32Q3(a)ni3o 13.331(030 ai1(Dio enjfdlod fJlg]j3(6Q3o eiiJ(5(oioi' (ng|(iJ)3eaJ36)fii (omj fli3«e6)3agl(Dd
eiii(9(oin)(053eaJ36iei 1.33 t(D3o nQ)gj36)d3s1 ftffi^3 aj§lagleJ3o 6)a3(D)nj6mQ)3(D)1 (nojJal d3aj83(OAoi3o
(6.66 (,(03o nfl(D)o asejdlgp3a6)l, 0aJ3§3<fll,e (13.3 (.(03o nfl(D)o i»J3ao) (96n3''93(TO(iDIO))6)£13fll<0Q(03 2300" (0)0)610
ag3(Q)l iij§lagl(D3 eiii(6{oiD)36)a3S3(oio)3.6iffol5nj1§ fllai(io6Dogl{DS aaaieouiijfno (0(oSal iii§lagl6)ej 235" g6m6on3fl(0)
m)3aa)l4j3. n(|)gj323m)oi3o ai§lag1(oJ mlao" (n)3aijlg3a((d eoaeuraV lidicfiiaeoBod eioj23a3cm olioil 0)01413.
Q6m£il[03ojaoc aialflle^jon" eji)i6(Dia)3^3a6)l(Q) aig(64jD93(iuj26DB@l(oj cnlnoso f3ragnj3agl(Dj
eoJD(ffla60oad (oi3<0i)83foao, BDnJoOo, 6)aJD§3(fli) ejRla6)3ao(0)D(ii)la6)6n3(oto)l. .


