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INTRODUCTION

Colocasia esculenta L. Schott is one of the

important, edible, tropical aroids cultivated as an intercrop
in coconut gardens in Kerala. Colocasia is an adaptable crop
and grows on a wide range of soils, but for maximum growth,
fertile soils are required. As a pure crop, it is grown in
sﬁall holdings, and as such, the exact area and production of

colocasia in Kerala is not available.

Colocasia is adapted to a wide range of ecological
conditions that exist in the tropics. The ability of
colocasia to tolerate shady conditions makes them suitable
for intercropping between taller plantation crops, so that

light filtering through the plantation canopy is not wasted.

Colocasia has usually been studied as a monocrop
in the open and at present, the recommendation is available

only for the pure crop (Kerala Agricultural University, 1988),

Hence, a study of this type is undertaken to find
out the nptrient levels for optimum tuber yields in
intercropped colocasia compared with that grown in open.
Also, the uptake of nutrients in colocasie under different

cropping situations has not been studied so far.

Considering the above, the present investigation

has been taken up with the following specific objectives:



To study the nitrogen and potassium requirements of
colocasia as a pure crop in open and as an intercrop in

coconut gardens.

To compare the nitrogen and potassium requirements of
colocasia as a pure crop in the open and as an

intercrop and

To work out the economics of Colocasia cultivation

as a pure crop in the open and as an intercrop in

coconut garden.
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REVIEW OF LITERATURE

Colocasia is mostly grown as a subsistence crop
throughout the tropics, sub~tropics and in many warmer
regions of the temperate zone. Only in a few countries viz.,
Hawaii and certain islands in the Carribean has it attained
the status of a commercial crop. Research work on Colocasia
is meagre as compared to the other tropical root crops like
cassava, sweet potato and yams. However, efforts have been
made to collect the available research work on Colocasia, and
wherever information is lacking, relevant work on other tuber

crops have been reviewed.

This review is classified into two sectiéns, viz.,,
(i) the response of Colocasia and other tuber crops to
varying intensities of shade, and (ii) response of Colocasia
and other related crops to major plant nutrients under open

and partially shaded conditions.

2.1. Response of Colocasia and other tuber crops to varying

intensities of shade

2.1.1. Plant height

In the case of ginger, Aclan and Quisumbing (1978)
reported that plants grown under full sunl ight were shorter

than those in shade.



Lalithabai (1981) reported maximum plant height at
full illumination and this was on a par with 25 and 50 per
cent shgde and significantly superior to 75 per cent shade in

Colocasia.

Bai and Nair (1982) reported that plant height is

unaffected by shading in Colocasia.

Ramanujam et al. (1984) found that in different
cultures of cassava, plant height continued to increase under

shade.

Pushpakuﬁari (1989) noticed the influence of shade
on plant height in minor tuber crops. The height of
Xanthosoma was significantl& influenced by shading at
different stages of growth and in elephant foot yam, the
plants grown under 75 per cent shade were significantly

taller than other shade levels.

Pramila (1990) reported that in Colocasia, plant
height went on increasing with increasing levels of shade at

60 and 120 days after planting (DAP).

2.1.2. Number and size of leaves

Matusie Wiez (1967) in his pot culture study on
sugar beet observed that the number of leaves died during the
vegetative period and the total dry matter of leaves were

increased by shading.
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Aclan and Quisumbing (1976) also observed shorter

and fewer number of leaves in ginger grown under full sun.

Gumbs and Ferguson (1976) reported that in yvam,
leaf development was not affected initially by light
treatments, but 15 weeks after planting, the plants under

shade had larger number of leaves and leaf area plant_l.

Caesar (1980) tested Xanthosoma sagittifolium and

Colocasia esculenta var, antiguorum for tolerance to shade

and water stress and observed that Xanthosoma sagittifolium
produced highest dry matter yield under shade and full water
supply by developing long petioles and large leaf blades and

the opposite was the case with Colocasia esculenta var.,

antiguorum.

Leaf area indices of crops, viz., ginger, tumeric
and coleus were also observed to be not influenced by

different shade intensities (Lalithabai, 1981).

Martin (1985) noticed increase in foliage growth of

sweet potato under lower light intensities.

In an experiment with sweet potato, the plants were
established in full sunlight for two weeks and thereafter
shade treatments of full light, 25 per cent shade, 50 per
cent shade and 75 per cent shade were given. Roberts -
Nkrumah et al. (1986) observed no significant difference in

mean total leaf area among treatments.

Pushpakumari (1989) stated that shade significantly
influenced the LAI at all stages of growth in greater yam,

lesser yam, tannia and elephant foot yam.



Pramila (1980) reported that no significant effect
of shade on number of leaves was noticed either at 60th or

120th day after planting.

2.1.3. Dry matter production

Blackman and Wilson (1951 a & b) reported that the
ability of plants to tolerate shade depends on the éfficiency

of total dry matter production.

Monteith (1969) demonstrated that the maximum
amount of dry matter accumulated by a crop was strongly
correlated with the amount of radiation intercepted by its

foliage.

Caesar (18980) observed the highest dry matter vield

of Colocasia esculenta under full sunlight, whereas

Xanthosoma sagittifolium produced highest dry matter under

shade.

Crops like ginger, turmeric, colocasia, coleus and
sweet potato were reported to sShow a declining
trend in the total dry weight of plant with increase in shade

(Lalitha bai, 1981),

Increased dry matter production at reduced light is

also reported in ginger (Ravishankar and Muthuswamy, 1987).



Pushpakumari (1889) reported that dry matter
production was significantly influenced by shade. At harvest
stage, highest dry weight accumulation was observed under
open condition for greater yam and elephant foot yam while
tannia and lesser yam recorded highest value at 25 per cent

shade.

Pramila (1990) obtained the highest values of
dry matter production in Colocasia at 25 per cent shade

level.

2.1.4, Yield and yield attributes

The environmental! condition under which a plant
grows control the productivity of the plant to a great
extent, Out of the various physical environmental factors,
the light regime is one which has much influence on the

growth and productivity of a plant (Bindra & Brar, 1977).

It has been reported that yield reduction in sweet
potato when intercropped with corn (Escobar - Caranza, 1975,
Lizarraya-Herrera, 1976 and Moreno, 1982) and coconuts (Zara

t al, 1882) was attributed to shade imposed by taller crop.

Colocasia did not show any marked decrease in vield
with increase in shade upto 50 per cent of full light

(Lalithabai, 1981).



Caesar (1980) reported that in Xanthosoma

sagittifolium and Colocasia esculenta, the corm grew only

under shade condition and the growth of cormels was
negligible. Cormel yield was only 50 per cent of that of
corm under- shade, as against twiée the yield of cormel as
that of corm in full sunlight and good water supply. He
observed the enhanced ability‘of the plants grown under
shade to survive stress conditions but only with a low yield

of edible material.

Sweet potato recorded a drastic decrease and coleus
recorded a linear decrease in yielg with increase in shade
intensity (Lalithabai, 1981). The effects of shading and
mulching on the yield of potatoes was studied by Asandhi and
Suryadi (1982) and reported that shading had no beneficial
effect on potato growth and reduced dry matter production and
tuber yield. Blanc (1883) reported that the rate of
tuberisation increased with increase in the duration of

exposure to light.

Ramanujam et al. (1884) and Okoli and Wilson (19886
found that cassava will respond to reduced light with a

significant reduction in tuber vield.

Igbokwe et al. (1985) studied the intercropping

effect of cocoyam with plantain and observed that



intercropping reduced the yield of both Colocasia esculenta

and Xanthosoma sadittifolium when compared to pure stands.

Pushpakumari (1989) noticed that with increase in
shade intensity, the yield declined proportionately in
greater yam and elephant foot yam recorded highest vield

under open condition.

Pramila (1990) obtained highest tuber yield in

Colocasia under light shade'of 25 per cent.

2.1.5, Quality of produce

Light regimes of a plant determine the productivity

and quality of its produce (Tikhomirov et al, 1976).

Aclan and Quisumbing (1978) recorded lowest starch

contents in rhizomes under 75 per cent shade in ginger.

Hozyo and Kato (1976) observed that the roots of
sweet potato when exposed to sunlight, resulted in the

decrease in starch content of the exposed parts.

Ravishankar and Muthuswamy, (1987) noticed that
ginger crop grown in shade provided quality rhizomes. When
volatile oil, non volatile acetone extract, starch and
protein showed a slow increase with increasing shade, the

crude fibre content was unaffected by shading.
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Pushpakumari (1989) reported that the percentage of
starch in tuber was significantly influenced by shade
showing a decreasing trend with increase in shade'intensity

in greater yam, lesser yam, tannia and elephant foot yam.

Pramila (19890) has reported that the starch
content of the tuber showed a progressive decrease with
shading from a mean of 28.6 to 21.8 per cent. The oxalic
acid content was also high in the tuber grown in the open.

)

2.1.8, Nutrient content

According to Lalithabai (1981), contents of
nitrogen, phosphorus and potassium in all the plant
components of coleus, colocasia, sweet potato, turmeric and

gingder increased with increasing intensities of shade.

Pushpakumari (1889) reported higher uptake of
nitrogen, phosphorus and potassium for lesser yam and tannia

at 25 per cent shade level.

Pramila (1990) observed that the quantities of
nitrogen and potassium were more in the haulm compared to
tubers, whereas phosphorus was more in tuber for Colocasia.
In general, the nutrient contents in haulm and tuber were

high under shaded condition compared to open.
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Plant response to sunlight varies with species and
most of the tuber cropg prefer bright sunlight for its normal
growth and expression of yield. However, some workers have
noticed that crops like colocasia varied its response to
light intensity. Up to 50 per cent shade did not show any
marked depression in the growth and yield of the crop. It
was also noticed that the size of the plant viz., height and
leaf size was marginally increased due to shading upto 50 per
cent light intensity. Under shaded conditions, the quality
aspects viz,, the starch content was reduced in most of the

fropical tuber crops.

2.2. Response of Colocasia and other related crops to ma jor

nuirients under the open and in shade conditions

2.2.1. Effect of nitrogen on growth characters

Purewal and Dargan (1975 a) reported that though
nitrogen had no effect on number of leaves, its application
at 50-100 kg ha~! significantly increased plant height and

leaf area of Colocasia.

Haynes et al. (1967) found that in tannia, leaf
area can be increased by the application of nitrogen

fertilization.

According to de la Pena and Plucknett (1972),

nitrogen fertilization increased corm weight of both upland
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and lowland Colocasia and also leaf weight. Similar resultis
were also obtained by Sivan et al. (1972) in Fiji, wherein
the ill effects of closer spacing on reduced tuber size wasg

nullified by the application of nitrogen in Colocasia.

Wilson (1973), in sweet potato observed that the
onset of early tuber growth was inversely related to nitrogen
supply. High levels of nitrate nitrogen retarded early tuber

growth.

Enyi (1973) reported that in Colocasia, application
of nitrogen increased the leaf area, duration, tuber number
plant-1 and mean bulking rate. He also observed that in
tannia, application of fertilizer increased the LAI and also

the dry weight of both primary and secondary corms.

Hussain and Rashid (1982) found that in Colocasia,
plant height, leaf area etc., were modified by the higher
levels of nitrogen only. Pardales et al. (1982) observed
that the performance of Colocasia under low land condition
was affected by genotype, nutritional status and population
density.

Mohankumar (1986) reported that application of
nitrogen at levels of 40 and 80 kg ha~! had significant

effect on plant height and LAI of Colocasia.,

Pushpakumari (1989) observed that for greatér yvam

b grown in coconut based cropping system, the number of leaves
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rer plant was not significantly influenced by fertilizer

levels.

2.2.2. Effect of nitrogen on yield atiributes

Plucknett et al (1970) reported that nitrogen
application increased corm welght in both 1low and upland
taro.

Enyi (1973) found that the application of nitrogen
increased the tuber number per plant and mean bulking rate in

taro.

Chandra (1979) from FiJi reported +that in +the
absence of nitrogen, most of the corms were smaller in size
and of low economic value. However, with nitrogen, most of
the corms were in the preferred market range and only 10 per
cent of the corms were less than the preferred market range

in taro.

2.2.3. Effect of nitrogen on yield

Purewal and Dargan (1957) have reported that
application of 100 kg of nitrogen per hectare was found to be

more economic for increased yield of Colocasia.

Mathur et al (1866) found that with increased

levels of nitrogen the tuber yield increased upto 224 kg h.st_1

of nitrogen in Colocasia. But the economic optimum dose of
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nitrogen for Colocasia worked out to be 200 kgha—la
It was observed by de la pena and Plucknett (1967) +that in
upland +taro, the +total yield increased significantly by

increasing nitrogen fertilization.

Samuels and Veies (1968) reported that in tannia
corm yields were increased by levels of N from 100 to 200 kg

ha_l.

Krochmal and Samuels (1970) found that in cassava,
increased production of crop has to a large extent been
associated with the increased use of fertilizers,

particularly nitrogen.

Karikari (1974) in Ghana found that application of
nitrogen upto 100 kgha.'_1 increased yield in Xanthosoma.

Chandra (1979) reported that in Fiji, optimum

1 of

economic response to taro was observed with 100 kg ha
N. Application of nitrogen increased both the total plant
vield and corm yield, but it slightly reduced dry matter of

cCOorms.

Sivan (1978) while studying the growth and
development of taro under dryland condition in Fiji reported
that nitrogen increased sucker production and yield. With

adequate amounts of nitrogen, both sucker production and
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yield can Dbe increased. Similar results were reported by

Moles et al, (1884).

Bussain and Rashid (1982) in Bangladesh found that
the vyield of Colocasia for varying levels of nitrogen were
11.08, 13.63 and 16.72 t ha—l, at 0, 40, 80 kg N ha_1

respectively.

Rahman and Rashid (1983) in RBangladesh observed
that there was a linear response to the application of
nitrogen to Colocasia esculenta from 0 to 50 kgha—lh

Moles et al (1984) in Papua New Guinea found that
there was a significant quadratic response to nitrogen for

suckers, main corm and total vield in taro.

2.2.4. Effect of nitrogen on guality of tubers

Plucknett et al (1870) observed that nitrogen
application increased the corm dry matter of taroc in Bawaii.
Similar results were reported by Mohandas and Sethumadhavan

(1980) in Colocasia.

Chandra (1979) found that nitrogen increased both

total yield and corm in taro.
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Premraj et a8l (1980) reported +that levels of

nitrogen increased the oxalic acid content 1in tubers of

Colocasia.

Mandal et al (1982) found that the oxalate content

was not affected by nitrogen in Taro.

Mohankumar (1986) reported that the content of
protein in cormel increased significantly with levels of N

from 40 to 120 kgha 1.

2.2.5. Effect of potassium on growth characters

Purewal and Dargan (1957) reported +that plant
height and leaf area increased significantly by the

application of 50 kg of potash per hectare in Colocasia.

Fujise and Tsuno (1967) demonstrated that the leaf
area was some what low in the high potassium plot as compared

with the control.

Pillai (1967) did not observe any effect on height
of the plant, number of suckers and leaf area upto 120 kgha_1
whereas potash had significant effect on the number of leaves

in colocasia.
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2.2.6. Eﬁmgw%mmmm

Pillai (1967) reported that the effect of potassium

on the size and shape of Colocasia tubers was not

significant.

Plucknett et al (1970) found that application of

ﬁotassium seemed to increase the corm weight of lowland taro.

Asokan and Nair (1984) showed that the cormel size
in Colocasia was conspicuously influenced by the application
of potassium. The highest cormel size was recorded at 80 kg

KoO ha l.

Increasing the potassium dose did not Zfurther
improve +the cormel size, but the yield and yield attributes

increased with higher levels of potassium application.

Investigations on the effect of potassiuw
fertilizers on the yield of Colocasia revealed t
application of potassium fertilizers increased the ¥,
significantly over control (Purewal and Dargan, 1857).

]

Pillaji (1967) reported that potassium ferg-a

at +the rate of 120 kg ha ! increased the yield of

tuber significantly.
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2.2.6. Rffect of potassium on yield and yield attributes

Pillai (1967) reported that the effect of potassium
on the size and shape of Colocasia +tubers was not
significant.

Plucknett et al (1970) found that application of

potassium seemed to increase the corm weight of lowland taro.

Asckan and Nair (1984) showed that the cormel size
in Colocasia was conspicuocusly influenced by the application
of potassium. The highest cormel size was recorded at 80 kg
K20 ha_l. Increasing the potassium dose did not further
improve the cormel size, but the yield and yield attributes

increased with higher levels of potassium application.

Investigations on the effect of potassium
fertilizers on the yield of Colocasia revealed that
application of potassium fertilizers increased +the yield

significantly over control (Purewal and Dargan, 1957).

Pillai (19867) reported that potassium fertilizers
at the rate of 120 kg ha_1 inecreased the yield of Colocasia

tuber significantly.
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It was observed by de 1a Pena and Plucknett (1987)
that there was a significant increase in yield of upland

Colocasia due to increased fertilization with potassium.

Gollifer (1972) in Colocasia observed an vield
increase of 50 per cent by increasing the potassium

application from O to 160 kg ha™l.

2.2.7T. Effect of potassium on quality of tubers

Pillai (1967) reported that the application of
potassium had significant influence on the starch content of

tuber in Colocasia.

Mohandas and Sethumadhavan (1980) indicated that

the higher levels of potassium application tended to increase

the content of starch in Colocasia. Similar results were
reported by Premraj et al. (1980). He also observed that

both nitrogen and potassium increased the oxalic acid content

of Colocasia tubers.

Asokan and Nair (1984) indicated that the content
of oxalic acid tended to decrease with increasing levels of

potassium.

Mohankumar (1988) reported that quality aspect like
dry matter content and starch rpercentage in cormels were
increased and oxalate content reduced significantly by

potassium application ranging from 50 to 150 kg K20 ha—l.
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2.2.8. Combined effect of Nitrogen and Potassium

Cresencio and Molinyawe (19687) stated that Colocas
required 500 to 600 kg per hectare of a mixture of 6 per cent
N, & per cent P205 and 12 per cent K20 for good yield of

corms.

Pillai (1967) observed that Colocasia responded
linearly to NPK application upto 80, 60, 120 kg ha,—1

respectively.

Berwick et al. (1972) in Fiji found that Colocasia

responded upto 100 kg ha"l N. However there was no response

to P & K.

Mandal t 1. (1972) opined that Colocasia

responded to NPK at the rate of 100:15:100 kg ha"l.

Kagho et al. (1973) found that application of P and

K without N did not give any significant difference in yield.

Lyonga et al. (1973) in an NPK trial on Diascorea
rotundata found that there was response to both N and K and
a positive interaction between them, but not to P. Similar
results were reported by Coursey (1968) and Lucas et al.

(1973).

Villaneuva and Tupas (1979) in the Philippines

reported that for lowland Colocasia, there was a linear respc
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upto 150:150:150 kg hafl whereas upland Colocasia responded up

90 : 90 : 90 kg NPK ha~!,

Colocasia varies its response to N and K under open
and shaded situations. The crop respond to N at the lower
regimes viz., 40 to 80 kg ha.'_1 under the shaded environment.
The higher application fails to exert any influence on the
growth or yield of the crop. However, it marginally improved
the protein content of the cormel. Tiia response of X was

almost linear upto 100 kg a1

in both open and shaded
conditions. The X applicatioh not only increased the growth
and yield attribuies but improves the quality aspects
also. A halanced dose of N and K to 1:2 or 1:4 depending

on the scil conditions were necessary for better crop growth

and yield.

The important tuber crops showed marked variation
in its response to shade. It was noticed that colocasia
prefers a shade environment upto 50 per cent. The
requirement of nitrogen showed an appreciable variation in
shade and open situations. The crop responds to
comparatively lower levels of N in the shade environment than
open. _However, the K requirement showed a linear trend up to

100 kg ha™! in both open and shade situations.



MATERIALS AND METHODS



MATERTALS AND METHODS

A field experiment was conducted to study the
effect of N and KX on Colocasia esculenta variety
Thamarakannan grown under open and as an intercrop in coconut

garden.
3.1. Experimental site:

The experiment was carried out in the Instructional
Farm attached to the College of Agriculture, Vel layani. The
college is located at 8° N latitude 76°57' E longitude and at

an altitude of 29 metres above mean sea level.

3.1.2. Soil

The soil of the experimental area was red loam with

the following physico-chemical properties.

Soil characteristics of experimental fields.

Kethod Open Intercrop in
condition coconut garden
A, Mechanical composition {Piper, 1366)
1. Coarse sand (1) 13.60 13.50
2, Fine sand {2} 3.40 33.00
3. §ilt (1) ) 28.00 28.40
§. Clay (3) .9 25,00

B. Cheical composition

1. pH 1:2.5 soil solution ratio esing pH xeter 5.30 5.30
2, Available X Alkaline Kﬂnu4 sethod (Subbiah & Asija, 1996) 373.10 k¢ ha'l 394.54 kg ha'I
3. Available P Bray coloorinetric wethod (Jackson, 1967) 21.84 kg ha'l 23.16 kg ha'I

k. Available K ' hanoniun acetate sethod (Jackson,1967) 187,70 kg ha whnkgm”
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3.1.3. Cropping history of the field

The experimental fields were lying fallow for about

a year prior to the start of the experiment.
3.2. Season

The experiments were conducted during +the main
Colocasia planting season of May - dJune to October -~
November, 1990. The experiments were conducted under rainfed

condition.
3.3. Weather conditions

The meteorological parameters viz. maximum and
minimum temperature, rainfall and relative humidity were
recorded and collected from the meteorological observatory of
the Department of Agronomy, College of Agriculture,

Vellayvani.

The weather condition which prevailed during the
cropping period are shown in Appendix - I and illustrated in

Fig.1.

3.4. Materials

3.4.1. Planting material and wariety

The uniform sized planting material of variety
Thamarakannan was obtained from the Central Tuber Crops

Research Institute, Trivandrum. It is a popular



Fig. 1. Weather conditions during
the cropplng period
(May to October, 1990)

100

80 -

40

o T head d —_
19- 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 S5 38 37 38 30 40 41 42 43 44
STANDARD WEEK

—~Max. Temp. T Min. Temp. —¥-Reietive Humldlty -=FRalntzil {(mm)



variety cultivated throughout the state due to its superior
cooking quality. It is not season bound and it can be raised
during any part of the year provided +there 1is irrigation
facility.

3.4.2. Manures and Fertilizers

Farm yard manure containing 0.486 per cent N, .30
per cent PoOg5 and 0.27 per cent K90 was used for this trial.
Fertilizers used for the study were urea with N content of 46
prer cent, super phosphate with P05 content of 16 per cent

and muriate of potash with K90 content of 60 per cent.

3.5. Methods

3.5.1. Desipgn and lavout of the erimen

A. Effect of Nitrogen and Potassium on Colocasia esculenta
var. Thamarakannan grown under open condition

2 factorial

The experiment was laid out in 3
randomised block design. There were +ten treatments with
three replications each. The treatments consisted of
combinations of three levels of Nitrogen and three levels of
potash, and one contreol. The level of phosphorus was Xkept
constant at the rate of 50 kg ha_1 in all the treatments.

The different treatments were alloted randomly in each block.
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The various treatment and their combination were as

follows

n; - 40 kg N ha™! ky - 80 kg K,0 ha”!
n, - 60 kg N ha~! ky, - 120 kg Kp0 ha™!
ng - 80 kg N ha”! kg - 160 kg K,0 ha™!

Treatment combinations

Ty nypgky
Tz nypgky
Tz nypoks
Tq4  ngpoky
Tg nopyky
Tg  napyky
T7  ngpgky
Tg  ngpyky

Tg  ngpykg

T10 NOPOK0 (control! where nutrient application was as per
the package of practices recommendations of KAU ie, 80 : 50

100 kg ha~! NPK).

Number of replications - 3

Number of treatments per replication - 10
Gross plot size - 3.8mx 2.7 m
Net plot size - 2.4 mx 1.8 nm

Spacing - 60 cm x 45 cm



B. Effect of Nitrogen and Potassium on Colocasia esculenta

var. Thamarakannan as an intercrop in coconut gardens.

Coconut garden of about thirty years age, at a
spacing of 7.5 m x 7.5 m was selected as the experiment site.
Fertilizer recommendations as per package of practices
recommendations (for average management ie, 0.34, 0.17, 0.68
keg/palm of NPK) is being followed in the coconut garden.
Plots for the experiment were laid out in between three rows
of coconut trees. Two rows of plots, each containing fifteen
plots were lald out. The wvarious treatments and three

combinations were the same as for experiment - I.

The lay-out plans for experiment A and B are

presented in figure 2.

3.5.2. Land preparation and planting

The experimental area was ploughed to a depth of
20-25 cm and brought to a fine tilth. The plots were formed
by forming small ridges of 30 cm width and 15 cm height all

round the plots.
3.5.3. Manuri

Farm yard manure was applied uniformly as basal

1

dressing in each plot at the rate of 12 tonnes ha - and well

incorporated into the secil.



Fig.2. LAY OUT PLAN OF THE EXPERIMENTS

Design- 3° FACTORIAL EXPERIMENT IN RBD

Experiment A Experiment B
(Open condition) (Intercrop in coconut garden)
Ry R, Rs ! Ry Ry
D1Poky | B1Poky | ByPoky B3poky | ByPoky | 1yPoky
nyPoks | mypoky | napoks ngpoky | mapoky | n3pgks
nypoks | m3poks | mopok, B1Pok3 | B3poks | mypok,
03Poky | nzPoks3 | ByPokg DgPokz | MaPoks | mopeky
B2Poky | M1PoKq | BaPoky ByPoky | ByPoky | D3poky
n3Pgky | BoPoky | moPoky n3poks | moPokg | 1mypoky
noPoko | ByPoks | m3poky RaPoky | BiPoky | B3peky
. DPoky | m3poky | mypoks n3poky | D3Pgky | Dypoks

n3poks | n3poks | nypoks n3poky | m3poky | mypoks
nypoky | mgpoky | nypok; ngpoks | mppoky | mypeky

Levels of Nitrogen Levels of Potassium

n; - 40kgNha k; - 80kgK,Oha’

ny — 60 kg Nha™ k, — 120 kg K,Oha™

n3 — 80kgNha ky — 160 kg K,Oha™t

DgPok - 80: S0 100 kg ha™

PLOT SIZE =3.6x27M
SPACING =6e0x45CM
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3.5.4. Fertilizer avplication

Full dose of P and half the dose of N and K were
applied one week after sprouting. The remaining half dose of
nitrogen and potash were applied one month after the first

application along with weeding and intercultivation.

3.5.5. Planting

Ridges were formed 60 cm apart and side corms of
256-35 g size were planted at a spacing of 45 om on the
ridges. Soon after planting, the ridges were covered with
mualch material of dry leaves for the retention of moisture

and control of weeds.

3.5.6., General condition of the cro

The stand of the crop was satisfactory and there

was no insect or disease attack during the crop period.

3.5.7. Harvest

th day after

The crop was harvested on the 150
blanting by digging out the plants. The tubers were separated
out from the plants into corms and cormels, ie., mother corms

and side corms respectively.



3.6. Biometric observations

3.6.1. Pre harvest observations

3.6.1.1. Plant height

Height was measured from the ground to the tip of
the longest leaf petiole at the blade Jjoint (Purewal and
Dargan, 1957). This observation was taken four +times at

th

regular intervals of 30 days, starting from the 60 day of

planting.

3.6.1.2. HNumber of leaves per plant

The total number of fully opened green leaves of
the four observation plants was counted at monthly intervals

starting from the SOth day after planting.

3.6.1.3. Leaf area

The length (L) and breadth (B) of each 1leaf was
measured. The length was taken from the apex of the leaf +to
the sinus region, while the breadth was measured across the
point of petiolé attachment. The leaf area was worked out by

using the formula reported by Biradar et al (1978).

Y 0.917 (P), where

Y leaf area in cm2

P = Product of length x breadth
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The leaf area was worked out by adding the leaf
area of all the fully opened leaves at the time of

observation.

3.6.1.4. Leaf area index - LAI

Leaf area per plant (cmz)

LAI = —~-—wemmmm e e 57"
Land area occupied by the plant (cm™)
3.6.2. Post harvest observations

3.6.2.1. HNumber of cormels per plant

The total number of cormels in the net plot was
counted at harvest and the average number was found out by

dividing with the number of plants.

3.6.2.2. Weight of cormel (size)

The mean weight of cormel was computed by dividing
the total weight of cormels in the net plot by the number of

cormels and it was then expressed in grams.

3.6.2.3. The cormel yield

The cormels from plants under each treatment was

separated and the total weight per plant was calculated.
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3.6.2.4. Corm yield

The c¢orm under each treatment was separated and

the total yield per unit area was calculated.

3.6.2.5. Cormel to corm ratio

This was calculated as the ratio of the weight of

cormels under each treatment to the weight of corm.

3.6.2.6. Dry matter percentage in tuber (corm and cormel)

A known weight of cormel and corm under each
treatment was sliced and dried to constant weights in a hot
air oven at 54°C. Then the dry matter percentage was worked

out.

3.6.2.7. Barvest Index

Harvest index (HI) was calculated by using the
formula given below and expressed in percentage. Dry weight
of the fallen and dead leaves was computed while calculating
the total biological yield, which includes leaves, psuedostem
and ‘tuber.

Tuber yvield (dry weight)

HI = ———~-r e e e e x 100 (Donald,1962)
Total biological yield (dry weight)



3.7. Chemical analysis

3.7.1. Plant analvysis

different

3.7.1.1.

analysed

1967).

3.7.1.2.

Nitrogen, phosphorus and potassium contents of

plant parts were analysed at harvest.

Nitrogen

Total nitrogen content of plant samples were

by +the modified microkjeldahl method (Jackson,

Phosphorus

Phosphorus was determined colorimetrically by the

vanado molybdo phosphoric acid yellow colour method (Jackson,

1867).

3.7.1.3.

Potassium

Potassium was determined flame photometrically

using systronic flame photometer.

3.7.2. Uptake of nutrients

The +total uptake of nitrogen, phosphorus and

potassium was calculated from the nutrient contents and dry

weight of

the plant parts and expressed as kg ha_l.
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3.7.3. Tuber analvsis

N, P & K content of tuber was found out by the

methods described earlier.
3.7.3.1. Starch content

The percentage of starch 1in the tHuber Was
estimated by potassium ferricyanide method as suggested by

Aninoff et al (1970).

3.7.4. Sc0il Analysis.

Before commencement of the experiment, composite
501l samples were taken and analysed for chemical properties.
Plot wise analysis of soil samples were carried out for
available nitrogen, available phosphorus and available
potassium after crop harvest. The methods followed for the

analysis are given below.

3.7.4.1. Available nitrogen

It was determined by the alkaline permanganate

method of Subbiah and Asija (1956).

3.7.4.2. Avallable phosphorus

Avallable phosphorus was estimated by Bray’s 1

method (Jackson, 18967).
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3.7.4.3. Exchangeable potassium

Exchangeable potassium was extracted by neutral
normal ammonium acetate solution and determined by a

systronics flame photometer (Jackson 1867).

3.8. Statistical Analysis

The design of the experiment was 32 factorial
randomised block. There were 10 +treatments with three

replications.

The statistical analysis of the data was done by
the method suggested by Cochran and Cox (1865). Critical
difference has been provided for all statistical analysis
wherever F-test was significant. The critical difference
values have not been given wherever F-test was not
significant. In general, the results and discussion are

based at probability levels of 0.05b.



RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION

Field experiments were conducted at the
Instructional farm attached to the College of Agriculture,
Vellayani to study the performance of Colocasia at different
N and K levels under open and intercropped situations in
coconut garden. The experiments were conducted during May-
June +to October-November, 1980. The results are presented
here under Experimegt A (open condition) and Experiment B

{(intercropped situation in coconut garden).
4.1. Experiment A. Open condition

4.1.1. Growth characters
4.1.1.1. Plant height

The data on the pant height at different growth

stages are presented in table 1.

A perusal of.the data presented in the above table
revealed +that plant height increased progressively upto 120
days after planting (DAP) and then declined. This may
probably be due to the fact that after 120 DAP, senescence
started, as a result of which +the plant height decreased

upto harvest.

The difference in plant height for different levels

of N was not significant in any of the growth stages, except



Table 1.

Experiment A

Average effect of N and K on plant height at

various stages of growth (cm)

—— Sk S el ek e T ——— T Ak Bk ol o o o e o e e A ft — ————— o — o ——

nj

na

n3

C.D.

N.S.

28.27

30.06

31.71

1.533

44,07

44.24

45.13

1.741

63.29

52.16

0.860

52.84

52.01

53.01

N.S.

43.27

45.01

45.03

DAP - Days after planting

N.S. - Not significant



at 120 DAP. At that particular stage alone ns recorded an
appreciable increase in plant height over nji. The
difference was also nullified at harvest. Hence, it may be
inferred that for getting maximum plant height a dose of N at

the rate of 80 ke ha b is sufficient.

The effect of K on plant height was well exhibited
in the earlier stageé of crop growth and continued upto 80
DAP. Thereafter the effect was nullified, thongh the same
+rend continued upto harvest. From the results it could be
noticed that for guick growth, the crop requires a high dose
of K. Similar increase in plant height due to higher dose of
K applicétion was reported by Purseglove (1868), Randhawa and

Nandapuri (1969), Kay (1973) and Anonymous (1878).

The N and K interaction was not significant at any

stage of the crop growth.
4.1.1.2. Rumber of leaves per plant

The number of leaves per plant at various stages of

growth are presented in table 2.

In general, the leaf production increased upto 120
DAP in all the treatments and gradually diminished till

harvest.

The effect of N was clearly exhibited at all the

growth stages. The ng level showed a significant increase in



Table 2.

Average
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Experiment A

effect of N and K on number of leaves

at various stages of growth

A s e e e e e e e e e e e e e TR T e T T A R R R A M e ey

ni

nz

n3

C.D.

DAP 90 DAFP 120 DAP 150 DAP
60 4.19 3.88 Z.68
.67 4.24 3.95 2.77
.46 3.96 3.44 2.50
.071 0.136 0.0886 0.0568
.37 4,09 3.69 2.59
.63 4.11 3.71 2.63
.74 4.30 3.88 2.73
071 0.136 0.096 0.058

—— - ——— ——— T — — g T o T i . ., o ot g ot g Tt PSS P . - — k. il e Il o b A o e e o e e g

DAP - Days after planting
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leaf production in all the growth stages over nj and nj
levels. The higher dose of N reduced the 1leaf production

over the lower dosges throughout the crop period.

Like N, the response of K was also significant in
leaf production throughout the crop growth. An increase in
the dose of K increased the leaf production at all stages of

cror growth.

As pointed out by Onwueme (1978), the crop might
have entered the third phase of growth at 120 DAP and hence
started senescence of leaves. 8So the photosynthates might
have been translocated for tuber development. The reduction
in leaf number at later stages might be due to absc;ssion of

existing leaves.

Interaction effect of N and K on 1leaf production

was not noticed at any of the growth stages.

4.1.1.3. Leaf area index (LAI)

The data on the leaf area index at various growth

stages are presented in table 3.

The LAI showed appreciable difference for different
levels of N at 60, 90 and 120 DAP. Maximum LAY was recorded
at ng level and was significantly superior over n3 and ny at

60 and 90 DAP. At 120 DAP, no and nj showed a higher  LAI
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Experiment A

Table 3. Average effect of N and K LAI at variocus stages

of growth

Treatments 60 DAP 90 DAFP 120 DAP 160 DAFP
nj 0.5b 0.65 0.83 0.28
ng 0.57 0.68 0.84 .28
n3 0.56 0.83 0.81 0.28
C.D. 0.013 0.007 0.017 N.S.
ky 0.55 0.63 0.81 0.27
ko 0.56 0.64 0.83 0.28
k3 0.567 0.66 0.84 0.29
C.D. 0.013 0:007 0.017 G.016

o — — v o . g P s ey e e P g e ey g G e ey e v —

DAP - Days after planting

N.S. - Not significant
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over n3. At harvest no difference was observed between the
treatments. The number of leaves was also maximum at np
level, which might have contributed to higher LAI at ng2

level.

LAI was increased markedly by increasing the levels
of K. Maximum LAI was recorded at kg 1level and was
significantly higher than kg and ky. This increase in LAI
might be due to the fact that higher number of 1leaves were
produced at ks level. This is in confirmity with the
findings of Purewal and Dargan (1957) and Abit and Alferes

(1979).

The interaction effect of treatments on LAI was not

significant at any stage of crop growth.

4.1.2. Yield components and yield

4.1.2.1. Number of cormels plan‘l:_1

The data on the number of cormels plan‘l:,_1 is given

in table 4A.

The effect of N on the number of cormels
plant_1 was not significant. N at higher level marginally
reduced the number of cormels. Similar non significant
effect of N 1levels was noticed on cormel number by Enyi
(1873) 1in Colocasia, Tabata and Takase (1868) in potate and

by Shanmughavelu et al (1873) in sweet potato.



Experiment A

Table 4A. Average effect of N and K on number of

cormels plant_l, mean weight/size of cormel, and

cormel yield plant ™!
No. of Corme} Cormel yifld
Treatments cormel mean weight rlant

plant (g) (g)
nj ' 6.66 34,81 231.84
ny 6.67 36.42 242.93
ns 6.34 37.03 234.77
C.D. N.S. 0.384 N.S.
k1 5.91 35.40 217.56
ko 6.79 34.88 235.99
kg 7.16 34.24 254.37
C.D. 0.458 0.384 5.082

N.S5. - Not significant



a1

Experiment A

Table 4B. Average effect of itreatments on number of cormels
1

plant *, mean weight/size of cormel and
cormel yield plant—l.
No. of Cormel Cormel yi?ld
Treatments cormeli mean weight plant
plant (g) (g)
nykg 6.12 214.75 35.21
niko 6.73 232.72 32.12
niks 7.83 248.05 35.10
noky 5.99 221.80 35.12
npko 6.79 242.14 32.11
noks 6.92 264 .85 34.50
n3ky 5.62 216.13 37.12
n3ky 6.58 237.13 35.16
n3ks 6.93 250.21 . 35.81
Control 6.67 231.80 34.83
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Potassium showed a remarkable increase in number of
cormels plant_l by increasing the levels from ki to k3. The
higher levels of K might have increased the sink capacity of
the plant, thereby increasing the number of cormels, which is
the most important yield contributing character. The K level
at 160 kg ha_l increased the number of tubers to a +tune of
21.15 and 4.57 per cent over 80 and 120 kg ha 1

respectively. This finding corroborated with the

observations of Mohan kumar (1886).

The interaction effect of N and K on number of

cormels are presented in table 4 (B).

From the data it could be seen that an increase in
potassium level invariably increased the number of cormels
1;>1an'b_1 in all the N levels. The maximum number of cormels
were obtained in niky treatment and it was on par with nzks.
It could alsc be inferred from the table that the number of
cormels was significantly reduced by a reduction in K 1level.
The control (as per package‘of practices recommendations)
also gave appreciable increase in number of cormels over
lower level of K even if there was an increase in N level. It
was revealed frdm the interaction table that for getting a
concommitant increase in number of cormels p].z:n‘rt:“1 an

increase 1in K is essential. In most of the tuber crops a

balanced dose of N : K ratio is to be maintained for higher



tuber yvield. This aspect was well established in this table
also. Increasing the K level without an increase in N level
resulted in lowering the number of cormels plantpl.
Comparing the absolute control and ng kj treatment it could

be seen that the number of cormels is reduced almost to half

by a reduction of 20 kg K alone.

4.1.2.2. Mean weight of cormels (size)

- The data on the mean weight of cormels is

summarised in table 4(A4).

Like other yield attributing characters the N
levels did not appreciably influence +the mean weight of
cormels. However, higher levels of N tend to increase the

mean weight of cormels over the lower level.

Unlike other yield contributing characters, lower
levels of K (ki) exerted significant influence in mean weight
of cormels over higher levels. This character seems to have
a reverse trend compared to number of cormels plant—l. The
reduction Pf mean weight of cormels at higher levels of K

might be due to the larger number of cormels present.

The interaction effect of N and K on mean weight of

cormel is furnished in table 4(B).
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The maximum mean weight of cormels was observed in
nakq which was significantly superior to all other
treatments. In all the three N levels, lowest level of K
gave higher mean weight of cormel than ﬁigher levels of K.
This is in confirmity with the earlier discussion. The

reasons attributed there holds good here also.

4.1.2.3. Cormel yield per plant.

The data on the cormel yield plaurrt‘,_1 are presented

in table 4(A).

The N at ng level explicitly increased cormel yield
plant 1 over n3 and nj levels, which was reflected in the
final yield of marketable tubers.

L}

LLike other yield contributing characters, the
cormel yield plantﬁl was also positively influenced by higher
levels of K over lower levels. The k3 and ks levels
increased the cormel yield to a tune of 16.92 and 8.47 per
cent over ki. This result clearly revealed that application
of higher levels of potash is essential for getting higher

cormel yield plan'l:_l in Colocasia.

The interaction effect of N and K on the cormel

vield pil.an‘t:.—1 is presented in table 4 (B).
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The interaction of N and K was significant and the
highest cormel yield was produced in ngkjy treatment which was
comparable to ngkz level but significantly higher than njkjg.
In all the N levels, an increase in K level appreciably
increased the cormel yield plantdl. However, an increase in
N without a corresponding increase in K failed to exhibit an
'increase in cormel yield. This might be due +to  the
disturbance in N-K ratio which is a prerequisite for tuber

production in crops like Xanthosoma, Colocasia and yams.

4.1.2.4. Corm yield

The table containing corm yield is furnished in table

5 (A) and the interaction in table 5 (B).

The effect of N,K and their interaction on corm

yvield was significant.

N at no level gave the highest corm yield than the
higher and lower levels. The n3 level showed a decline in
corm yield as compared to ny. Mohankumar (1986) reported
that an increase in N level alone has reduced the corm yield
in Colocasia. The present result is in conformity with the

above findings.

An increase in potash level linearly increased the
corm yield from ki to kz. Higher level of K might be

necessary for the early establishment of crop and development
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Experiment A

Table bHA. Average effect of N and K on corm yield plant_l,
cormel to corm ratio, yield of marketable tubers

and harvest index.

Corm yig}d Cormel Yield of
Treatments plant to corm marketable Harvest
(g) ratio tubgfs index
(tha 7)
ni 170.83 1.36 g.491 83.81
no 186.38 1.30 10.43 84.81
ng 164.34 1.43 9.22 84.45
C.D. 4.391 N.S. 0.205 0.468
ky 157.90 1.38 9.31 84.22
ko 177.35 1.33 9.69 84.34
k3 150.80 1.33 10.57 84.91
.C.D. 4.3981 N.S. 0.205 0.4868

N.8. - Not significant
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Experiment A

Table 5B. Average effect of +treatments on corm yield
plantnl, cormel to corm ratio, yield of marketable

tubers and harvest index.

Corm yig}d Cormel Yield of
Treatments - plant to corm marketable Harvest
(g) ratio tube;§ index

oL
niky 153.83 1.40 8.27 84.10
niko 173.87 1.34 10.63 84.14
niks 184.69 1.34 10.77 83.20
noky 165.50 1.34 10.20 85.97
noko 186.57 1.30 10.33 84.68
noks 207.07 1.28 10.83 83.78
niky 154.27 1.40 9.47 84.39
nako 168.62 1.41 8.10 84.21
n3zk3 170.13 1.47 10.10 84.76
Control 176.13 1.32 10.40 84.57
C.D 7.6086 N.S. 0.356 0.810

N.S. - Not significant



of coxm. Similar results in tannia were obtained by

Pushpakumari (1989).

The highest corm yield was obtained at ngksz and
ngkg combination which was comparable with njkz and was
significantly superior over other treatment combinations.
Like +the individual effects higher levels of N tend to
decrease the corm yield at the lower two levels of K. The
higher 1level of corm yield at npk3 might be due +to the

balanced R-K ratio.

4.1.2.5. Cormel to corm ratio

The cormel to corm ratio is presented in +table b

(A) and 5 (B).

The effect of N,K and their interaction did not
influence this character, though there were numerical

differences.

4.1.2.6. Yield of marketable tubers

The response of N, K and their interaction on yield

of marketable +tubers 1s presented in table 5 (A} andd (B).

The N levels appreciably increased the yield of
marketable +tubers and ny level gave the maximum yield which

was significantly higher than ny and ng. The increase in
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vield at np level was 5.25 and 13.12 per cent respectively
over njy and n3 levels. The results indicated that in open
conditions +the crop responded upto 60 kg N ha—l. Further
increase in nitrogen showed a declining trend. This
difference in yield increase was exhibited in all yield
contributing characters. Mohankumar (1986) and also reported

that at higher levels of N, the colocasia yvield was reduced.

The K levels had a profound influence on marketable
tuber yield and as increase in tuber yield was noticed from
lower 1level +to higher level. K at 180 kg ha_1 gave an
appreciable increase in tuber yield over 120 and 80 kg ha—l.
The increase was 1n the order of 13.83 and 13 per cent
respectively. The kg level also exerted remarkable influence
in +tuber yield over kj level. The study clearly revealed
that higher levels of K is essential for getting higher
tuber yield in Colocasia. This fact is well established in
all the tropical tuber crops. In Colocasia, similar increase

in wyield due to the application of K was reported by

Mohankumar (1886).

The interaction effect of N and K clearly revealed
that in all the three N levels an increase in K markedly
increased +the tuber yield. At lower N level, differences
between kg and k3 was not observed. However, at higher

level of N, this difference was well exhibited. This might
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be due to the change in N-K ratio. At nglevel, k3 gave the
maximum tuber yield and was significantly higher than that
with lower levels of K. Hence it might be inferred that for
getting maximum tuber yield the crop required a combination
of N and K at 60 and 160 kg ha_l. Similar N and K ratio was
reported by Mohankumar (1986). The yield at ngkz level was
higher +than that of the control treatment (the present
package of practice recommendations ie., 80 and 100 kg N and

K ha-l respectively).

4.1.2.7. Harvest Index

The data on the effect of +treatment and their
interaction on harvest index 1is presented in table 5 (A) and

(B).

It could be seen +that application of N had
significant effect on harvest index. Harvest index increased
from nj to np and at n3 there was a reduction though it was

on par with nso.

K also had a positive effect on harvest index.
Harvest index increased with an increase in K level from ki
to k3. The same trend was reflected in the marketable tuber
yvield also. It could be inferred that at higher level of N
the tuber yield was reduced at the expense of vegetative

growth of the crop.



51

The interaction effect of N and K was not

significant.

4.1.3. ©Gualitv asrects

The data on quality aspects viz., drymatter
percentage in cormel, corm and the starch percentage in tuber

are presented in table 6.

4.1.3.1. Dry matter percentage in cormel

It was evident from the data that the N and K
levels had significant effect on the percentage of drymatter
in cormel. Maximum drymatter percentage was observed at nj
level which was significantly superior to ng and ng3. The
probable explanation for low percentage of drymatter under
higher levels of N application might be due to the fact that
in plants where the N supply and other growth factors are
favourable, the tendency is for the ntilization of
carbohydrates to form more protoplasm and more cells, rather
than for deposition of carbohydrate to +thicken the cell
wall. Cell produced under such conditions tend to be large
and have +thin walls. Because protoplasm is mostly water,
high nitrogen promotes growth resulting in a relatively high
proportion of water and low proportion of drymatter (Black,
1873). BSimilar results were alsc obtained by Enyi (1873) in

lesser yams, wherein N application encouraged greater total
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Experiment A

Average effect of N and K on dry matter percentage

in cormel,

dry matter percentage in corm and

starch content of tubers.
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Treatments

Dry matter
percentage
in cormel

ni

n2

n3

C.D.

25.

24.

24,

24.

25.

01

B4

.159

16

856
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Dry matter Starch
?ercentage percentage
in corm
19.86 56.73
19.61 . b6.74
19.45 57.04
0.079 N.S.
19.16 48.58
19.62 69.28
20.12 62.63
0.079 0.358

Not significant



drymatter production but reduced the content of tuber..
Mandal et al (1982) observed highest drymatter production in
taro at the lowest level of nitrogen ie., 40 kg N ha_l.
Increasing the level of potassium recorded a
remarkable increase in the percentage of drymatter. This
might probably be due to the fact that potassium is essential
for +the action of enzymes that catalyse certain reactions
both in carbohydrate and nitrogen metabolism. Yield and
drymatter content of tubers continue to increase with K
assimilates (Black, 1973). BSimilar results were rsported by
Fujise and Tsuno (1967) in sweet potato, Enyi (1873) in yams

and Premraj et al (1980) in taro.

The N and K interaction was not significant.

4.1.3.2. Dry matter Percentage in corm

An examination of the data on corm drymatter
percentage revealed that by increasing the level of N from

ny1 to n3 drymatter percentage was reduced significantly.

Positive increase in drymatter percentage was
observed by increasing the level of K from ki to kg3. The

reasons attributed in 4.1.3.1. holds good here also.

There was no interaction between N and K for any of

the treatments.
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4.1.3.3. Starch percentage in tuber

The data revealed that the percentage of starch due
to varying levels of nitrogen were on par with each other.
Similar results were reported by Anderson (1936) and Morgén
(1938) who observed that starch content did not show any
significant difference due to nitrogen application in sweet

potato.

The starch content of tﬁber inereased appreciably
due to an increase in the level of K and the maximum values
were obtained at 180 kg kpO ha l. The beneficial effect of K
on +this quality trait can be attributed to the well known
role of K in carbohydrate synthesis and translocation. CIAT
(1979) reported linear increase in starch yield with
increasing amounts of applied K upto 200 kg K0 ha_l. The
observation in +the present investigation is in confirmity

with the findings of Pillai (1867), Mohandas and
Sethumadhavan (1980) and Premraj et al (1980).

N and X interactions were not significant for any
of the treatments.

4.1.4. Nutrient uptake by vesgetative non economic plant
parts

The uptake of N, P and K as influenced by N and K
and their interaction are summarised in table 7 (A) and 7

(B).



4.1.4.1. Uptake of Nitrogen

The N 1levels did not exert any significant
influence on the uptake of nitrogen, while K levels
profoundly influenced the uptake of N. The interaction of N
and K clearly revealed that the uptake of N was influenced
only by K levels. At higher levels of K, the uptake of N was
invariably high (nik3 ngkz ngk3), while at lower levels of
K even with an increased level of N, the uptake of nitrogen
was not improved: Similar results were obtained by

Mohankumar (1986).
4.1.4.2. Uptake of Phosphorus

The effect of treatments on the uptake of P showed
that only K level had significantly influenced the uptake of
P. The highest level of P uptake was noticed at kg level,
which was significantly superior than the other two levels.
Like N uptake, the interaction of N and K on the uptake of P
was significant, and fhe maximum uptake was noticed at nokj

and nikj.
4.1.4.3. Uptake of Potassium

A perusal of the data revealed that levels of N had
not influenced the uptake of K by the plant. Application of
had a significant effect on the uptake of K. There was a

linear increase in the uptake of K from ky to k3z level. The
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Experiment A

Table 7A. Average effect of N and K on the uptake of

NPK by non economic plant parts (kg hahl).
Treatments Nitrogen Phosphorus Potassium
nj 10.56 1.57 25.11
ng 10.860 1.63 25.28
n3 10.54 1.58 25.32
C.D. N.S. N.S. N.S.
kq 7.71 1.70 21.02
ko 10.18 1.09 26.21
k3 13.81 2.00 28.47
C.D. 0.369 0.056 0.324
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N.S. - Not significant
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Experiment A

Table 7B. Average effect of treatments on the uptake of

NPK by non economic plant parts (kg ha_l).
Treatments Nitrogen Phosphorus Potassium
niky 7.50 1.65 20.88
niko 10.29 1.08 26.40
niks 13.88 2.00 ‘ 28.05
noky 7.658 1.76 21.15
noko - 10.32 1.09 26.17
noks 13.84 2.02 28.04
n3ki 7.88 1.68 21.04
nzko 9.83 | 1.09 26.05
njiks 13.72 1.98 28.86
Control 9.49 1.94 25.62
C.D. 0.640 0.086 0.582

N.S. - Not significant

-
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increased uptake of K in the present study for +the higher
levels of K might probably be due +to the higher leaf
concentration of this element. This is in agreement with the
findings of Obigbesan and Agboola (1978) that the uptake of
mineral from farm land through crop harvest depends on yield
of drymatter and the concentration of element in that

drymatter.

The interaction effect of N and K on the uptake of
K revealed that higher levels of K invariably increased the K

uptake irrespective of N levels.

4.1.5. Butrient uptake by tuber

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

by 1levels of N and K and thelr interaction are presented in

table 8 (A) and (B).
4.1.5.1. Uptake of Nitrogen

From +the data, it is evident that the levels of N
had no significant effect on the uptake of N by tuber.
Application of K had a remarkable effect on the uptake of
nitrogen by tuber. Maximum uptake of N was recorded at kj
level.

N and K interactions at higher levels of K,
irrespective of N levels, recorded higher uptake of N by

tuber.



59

Experiment A

Table BA. Average effect of N and K on the uptake of
1

NPK by tubers (kg ha ).
Treatments Nitrogen Phosphorus Potassium
nq 25.68 4.16 34.43
np 25.69 4.18 33.86
n3 25.69 4.19 34.67
C.D. N.S. N.S. 0.269
k4 21.89 4.086 28.23
ko 25.87 4.18 34.75
k3 29.20 4.289 39.97
C.D. 0.194 0.035 0.269

N.S5. -~ Not significant



Experiment A

Table 8B. Average effect of +treatments on the uptake of
NPK by tubers (kg ha_l).

Treatments Nitrogen Phosphorus Potassium
niky 21.75 4.07 28.19
niko 25.91 4.17 35.24
niks 29.36 4.256 39.86
noky 21.92 4.05 28.01
noko 25.96 4.19 34.46
nokg 29.19 4.29 39.10
nskj 22.01 4.05 28.49
nako 26.03 4.20 34.50
ngka 29.04 4,32 40.96
Control 29.24 4.20 J2.34

C.D. 0.337 0.061 . 0.466



of K had a profound effect on the uptake of P by tuber.

In the case of P uptake by tuber also, the
interaction effect of N and K was similar to the N uptake,
and the maximum uptake was noticed at nzkz treatment, which
was significantly superior to all other treatment

combinations.

4.1.5.3. Uptake of potassium

It is evident from the data that by increasing the
level of N from ny to np, there was a significant decrease in
uptake of K by tuber. Increasing the level of N from ny +to
n3, the uptake was increased, but remained on par with ng.
The application of K had a significant effect of the uptake
of K by tuber. The uptake was linearly increased from ki to

k3.

The interaction effect of N and K showed that the
highest uptake of K was obtained at ngks treatment, which was
on par with nikg. The increase in K levels, irrespective of
N levels showed an increase in the uptake of K by tuber.
This is probably due to the relatlonship between high starch

synthesis and K nutrition.
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4.1.86. Available putrient status of soil at the 1ime of

The data on available N P K at the time of harvest
due to N and K levels and its interaction are presented in

table 9 (A) and (B).

4.1.6.1. Available Nitrogen

The levels of N, K and its interaction did not
influence +the available N status in soil. This might
probably be due to the mineralisation of liberally applied

organic manure at the time of planting of the crop.

4.1.6.2. Available Phosphorus

Similar to H, the P status of soil was not
influenced due to various‘levels of N and K application. A
common dose of Pp05 @ 50 kg ha ! was applied to all the plots
and hence, a static P equilibrium was maintained in all the

treatments.

4.1.6.3. Available Potassium

Though the N levels had not influenced the uptake
of K, the levels of K had a profound influence on it. At
higher levels of K, a higher amount of available K was

noticed in +the so0il. Since the c¢crop reagquired a larger
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Experiment A

Table 9A. Average effect of N and K on the changes in

available soil NPK at harvest (kg ha »).
Treatments Nitrogen Phosphorus Potassium
ni 324.28 3z.61 168.46
ng 327.56 32.70 169.20
nj 333.90 28.37 168.95
C.D N.S. N.S5 N.S8
kq 312.18 32.23 154.89
ko 324.56 33.28 171.58
k3 348.98 29.18 180.14
C.D. N.S. N.5. 1.124

N.S8. - Not significant



Experiment A

Table 9B. Average effect of +treatments on the changes
in available soil NPK at harvest (kg hahl).
Treatments Nitrogen Phosphorus Potassium
n1ky 309.28 32.60 154,57
niko 320.14 30.55 17i.47
- nik3 340.26 34.67 179.35
ngky 312.92 31.30. 155.36
nokso 323.25 34.80 171.60
noks 346.896 31.93 180.65
ngkj I314.29 32.79 154.74
n3ko 330.29 34.46 171.69
n3ks 3566.72 30.88 180.43
Control 356.37 30.32 166.43
C.D. N.S N.S. N.S.

N.S. - Not significant



Experiment A

Table 10. Economics of Colocasia (_:ultivation under open ccondition#
Treatments Fixed cost Variable cost (Rs) Total cost Yiel Gross Net Benefit :
(Rs) N K (Rs) (t ba ) returns returns cost ratio
(Rs) (Rs)
nlkl 9,000 220 180 9,400 8.27 16,540 7,140 1.76
nyk, 9,000 220 _ 270 9,490 10.67 21260 11,770 2.24
nlk3 9,000 220 360 9,580 16.77 21,540 11,960 2.23
nzkl 9,000 330 180 9,510 10.20 20,400 10,890 2.15
n2k2 Q.OOQ 330 270 9,600 16.33 20,660 11,080 2.15
nokq 9,000 330 360 9,690 10.83 21,8680 11,970 2.24
nakl 9,000 440 180 9,620 9.47 18,940 8,320 1.97
ngko 9,000 440 270 9,710 8.10 16,200 6,490 1.67
n3k3 9,000 440 360 9,800 10.10 20,200 10,400 2.06
Control 9,000 440 . 225 9,665 10.40 20,800 11,135 2.15
Cost of 1 kg N - Rs 5.50 Price of colocasia tuber - ﬁs 2.00 / kg

Cost of 1 kg KZO — Rs 2.25 ¥ Not statistically analysed.



guantity of K for its metabolism, at lower levels of K, there
might have been a severe depletion of K from the soil pool.
This might have resulted in the lower K status in kj and kz

level than k3 level.

The interaction effect of N and K were not

significant.

- g e e e e s

The data in table 10 showed that application of N @
60 kg ha_1 and X @ kg ha—1 resulted in highest net return (Rs

11,970 ha ') and highest benefit cost ratio of 1 : 2.24.

4.2. Experiment B. As an intercrop in coconut gardens

The results of +the experiment conducted under
intercrop conditions with coconut garden of about 30 years
age are presented here. The treatment levels are of the same

as experiment A.

- 4.2.1, Growth Characters
4.2.1.1. Plant height

The data on plant height as influenced by N, K and

their interaction are presented in Table 11A and Table 11B.



677

Experiment B

Table 11A. Average effect of N and K on plant height at

various stages of growth (cm)

Treatments 60 DAP 90 DAP 120 DAP 150 DAP

ny . 54.91 75.78 104.60 96.68
no 54.66 77.66 105.28 85.26
n3 55.90 75.83 105.46 94.36
C.D. N.S. N.S. N.S. N.S.

k4 44 .23 67.27 90.29 83.04
ko 57.89 77.22 106.80 93.01
k3 63.24 84.78 118.26 110.23
C.D. 2.0566 1.782 2.018 2.541

DAP - Days after planting

N.S. - Not significant



Experiment B
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Average effect of treatments on plant

height at

105.03

117.87

91.07

106.23

118.57

89.00

109.13

118.23

87.03

93.90

109.10

B2.37

81.00

112.40

79.73

94.13

1089.20
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Table 11B.
various stages of growth (ecm).

Treatments 60 DAP 90 DAP
niky 44.40 65.77
niko 57.97 78.63
niks 62.37 B2.93
nokjy 44 .57 71.40
noko 56.70 75.87
noksj 62.70 85.70
n3ki 43.73 64.63
n3ko 58.30 77.17
n3k3 64.67 85.70
Control 56.57 72.23
C.D. 3.561 3.086
DAY - Days after planting

N.S.

- Not significant
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In general the plant height innreased npto 120 DAP
and then declined gradually. Comparing with the open
condition +there was an appreciable increase in plant height

throughout +the plant growth under intercrop situations in

coconut garden.

The N levels failed to exert any significant effect
on plant height. However, the K levels and its interaction
with N recorded a remarkable inerease on plant height. An
increase in K level from ki to k3 linearly increased the
plant height at all stages of growth. Similar increase in
rlant height. due to K application was reported by Ngongi
(1976) and Nair (1986) in cassava, Dubey and Bharadwaj (1971)
and Krishnappa and Sivasankara (12981) in potato and HBussain

and Rashid (1982) in Colocasia.

The interactions of N and K on plant height at
various growth stages of the crop showed that higher levels
of K in combination with all levels of N increased the plant
height favourably. At lower levels of K an increase in N
failed +to exert any appreciable difference in plant height.
This further illustrates the requirements of K for quick
growth of Colocasia under shaded situations. This result is
in conformity with the observations of Hussain and Rashid

(1982).
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4.2.1.2. Number of leaves per plant

The data on the number of leaves per plant at
various growth stages as affected by N, K and their

interaction are furnished in Table 12A and 12B.

In general, like open situation, the 1leaf number
progressively increased from 60 to 120 DAP and declined
thereafter. Howevef, under intercrop situation with coconut,
there was always a profound increase in leaf number which was

almost three times higher from 90 DAP onwards.

The data revealed that N had significant effect on
the number of leaves only at 120 and 150 DAP. K had a
significant effect on number of leaves at 60, 80 and 120 DAP.
The number of leaves was maximum at k3 level which was on par

with kg but significantly superior to kj.

The interaction effect on N and K  showed
significant difference only at 90 and 120 DAP. Duaring both
the stages, higher levels of K with different levels of N
gave maximum number of leaves and were on par with each
other. At 90 DAP a marked difference was noticed between
n3zks and recommended practices given as control. Both the
treatments were same except for an increase of 20 kg K in
ngkp treatment, clearly indicating the higher requirement of

K for higher yield production.
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Experiment B

Average effect of N and K on number of leaves

1,;:1an'?:.‘1

at various stages of growth.
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ni
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C.D.

b.80

6.08

N.S.

5.82

5.94

9.82

B.44

10.48

10.56

0.830

12.

12.

12.

12.

.37

62

53

.588

23

56

.73

. 588

11.52

10.87

10.47

0.861

10.72

10.93

10.90

N.S.
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DAP - Days after planting

N.S5. - Not significant
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Experiment B

Table 12B. Average effect of treatments on number of leaves

plan‘i;—1 at various stages of growth.

14.

11,

12,

13.

12.

12.

13.

.03

47

83

33

70

20

30

03

11.47

11.67

11.43

10.33

10.20

11.17

10,37

10.983

10.10

11.40

Treatments 60 DAP 90 DAP
nikj 6.07 9.07
ni ko 5.33 10.63
ni ks 6.33 10.33
noky 5.47 8.10
nako 5.37 10.50
ngky 6.57 10.87
naky 5.93 8.17
nikso 5.77 10.33
n3ks 6.563 10.47
Contrel 5.50 8.53
C.D. N.S. 1.437

DAP - Days after planting

N.S.

- Not significant
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4.2.1.3. Leaf Area Index

The data on LAI at wvarious growth stages as
infiuenced by N, K and their interaction are furnished in

table 13(A) and 13(B).

The LAY showed appreciable differences for
different levels of N only at 60 DAP. Maximum LAI was
recorded at nj level and was significantly superior over njp
and n3. LAI was increased markedly by increasing the levels
of K. Maximum LAI was recorded at kz 1level and was
significantly higher than ko and ky. The reasons attributed

in 4.1.1.3. holds good here also.

The interaction effects of N and K on LAI was
significant at 60, 90 and 120 DAP. Maximum LAI was recorded
at k3 level with all levels of N.

4.2.2. Yield components and yield

The effect of N, K and their interaction of yield
and yield attributing characters viz., number of cormels
plant_l, mean weight of cormels, cormel yleld, corm yield and
cormel to corm ratio are presented in table 14A, 14B, 15A and

15B.

4.2.2.1. Number of cormels plant_1
In general, +there was a remarkable increase in

number of cormels plaln*t.—1 under intercrop situations in



74

Experiment B

Table 13A. Average effect of N and K on LAI at various stages

of growth.
Treatments 80 DAP 90 DAP 120 DAP 150 DAP
ni 0.86 1.54 2,43 .20
ny 6.33 ' 1.61 2.43 1.23
n3 0.80 1.50 2.43 1.61
C.D. 0.949 N.S. N.GS. N.S.
k1 0.79 1.51 2.38 1.14
ko 0.86 1.54 2.40 1.21
k3 0.90 1.55 2.53 1.32
C.b. 0.049 0.034 0.041 0.093

DAP - Days after planting

N.S. - Not significant
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Experiment B

Table 13B. Average effect of treatments on LAI at wvarious

stages of growth.

Treatments 60 DAP 90 DAP 120 DAP 150 DAP
niky 0.82 1.49 2.35 1.10
niko 0.87 1.52 2.40 1.24
nik3 0.89 1.61 2.48 1.26
noky 0.78 1.52 2.35 1.16
noko 0.89 1.56 2.37 1.22
noks 0.89 1.59 2.50 1.36
nzk 0.79 1.48 2.35 1.16
nzko 0.80 1.56 2.37 - 1.22
n3k3 0.81 1.59 2.50 1.30
Control 0.78 1.49 2.35 1.18
C.D 0.023 0.060 0.070 N.S

DAP - Days after planting

N.S. - Not significant



Fig. 3. Effect of N and K on number of

in the open and as an

intercrop in coconut garden
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Experiment B

Table 14A. Average effect of N and K on number of cormels
plant_l, mean welight (size) and cormel yield
plantnl.

No. of Cormel Cormel yiﬁld
Treatments cormel mean weight plant
plant (g) ()
ny 8.00 52.83 422.67
no 8.656 48.20 416.90
n3 9.13 45.56 416.99
C.D. 0.356 1.885 N.S.
kq 6.89 50.89 350.62
ko 9.18 50.96 467.85
k3 8.74 51.20 498.72
C.D. 0.356 1.885 58.43

N.S5. - Not significant
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Experiment B

Table 14B. Average effect of treatments on number of cormels,

plant_l, cormel mean weight (size) and cormel

vield plant-l.
No. of Cormel Cormel yield
Treatments cormeli mean weight plant
plant (g) (g)
nikj 7.84 54.29 417.39
ni ko 8.06 53.37 419.26
niks 8.10 50.83 431.36
noky 8.04 49.36 413.26
ngko 8.86 48.29 415.23
npks 8.056 46.98 422.21
nzky 8.97 46.58 413.68
n3zko 9.156 45.98 416.35
nj3ks 9.27 44.12 417.94
Control 9.08 44.78 415.41
C.D 0.645 3.437 N.S

N.S. - Not significant
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coconut garden compared to open conditions. A marginal
increase in number of cormels plaurl:—l was observed due to
increase in N levels. Asokan and Nair (1984) also obtained
similar increase in number of cormels plantnl due to increase

in N levels.

An increase in K levels progressively increased the
number of cormels plant_l. K level at 160 kg hadl showed an
increase 1in number of cormels plant_l to a tune of 3 and 1
per cent over ki and ks levels respectively. &imilar results

were reported by Pushpakumari (19889) in tannia.

The interaction effect of N and K indicated that
maximum number of cormels plan‘l:“l were obtained in nzkz and
was on par with noks and nik3z. This might be due +to the
balanced N : K ratio which is a pre-requisite for tuber

production in tropical tuber crops.
4.2.2.2. Mean weight of cormels

The N levels remarkably influenced the mean weight
of cormels and the highest mean weight was noticed in ni and
was significantly superior to ns and n3 levels. Hence, it
may be inferred that at higher levels of N, though the number
of cormels increased it was not reflected in the mean weight
which wltimately gave a higher percentage of non marketable

tubers. Hence, for shaded situations, for getting higher
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mean weight of cormels, the crop required a N requirement of

1

A0 kg ha -. In the Philippines, Villanueva and Abenoja

(1984) reported that application of 30 kg N h&t_l

was required
for getting higher mean weight and yield and +the present

result is in conformity with the above result.

Unlike open condition, underx intercropped
situation, an increase in K level increased the mean weight

of cormels.

The interaction effect of N and K on mean weight cf
cormel indicated that the maximum mean weight was obtained

in niky treatment and was on par with njksg.

4.2.2.3. Cormel yield plant I

The N 1levels did not exert any influence on the
cormel yield indicating that the lowest level is optimum for
getting comparable yield. Ramasamy et al (1982) reported
that for getting higher yield a maximum dose of 40 kg ha_1

was sufficient in Colocasia. The present result cor-

roborated with the above finding.

Similar +o other yield attributing characters, an
increase in K level progressively increased the cormel yield
plantnl. The increase in cormel yield at k3 level was to the

tune of 42 and 6 per cent over ki and kg level respectively.



Fig. 5. Effect of N and K on cormel
yield plant™ in the open and as an
intercrop in coconut garden
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The interaction between N and K did not have any

effect on cormel yield plant_l.
4.2.2.4. Corm yield plant™?

The corm yield was influenced by K and its
interaction with N. The K levels showed a remarkable
difference in corm yield and the highest yield was obtained
at k3 level. At k3 level an increase of 45.26 and 28.26 per
cent over ki and kp level respectively was noticed in corm
yield. Similar increase in corm yield due to application of

K was reported by Mohankumar (1886) in Colocasia.

The interaction effect of N and K on corm yield
revealed that the highest yield was obtained in ngzks which
was on par with noksg and niksg. Irrespective on N levels, K
level invariably increased corm yield. The control treatment
as envisaged in the Package of Practices recorded a
significant reduction in corm yield compared to n3kp
treatment, which clearly revealed the regquirement of higher

level of K for increased corm yield.

4.2.2.5. Cormel to corm ratio

The effect of N, K and their interaction d4id not
influence this character though there were numerical

differences.



Fig. 6. Effect of N and K on corm
vield plant™ in the open and as an
intercrop in coconut garden
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Experiment B

Table 15A. Average effect of N and K on corm yield plant_l,

cormel to corm ratio, yield of marketable tubers

and harvest index.

Corm yield Cormel Yield of

Treatments - plant to corm marketable_ Harvest

I L. SN ratlo  bobers t ha | index
njy 127.93 3.30 20.60 85.88
no 128.59 3.24 20.57 85.80
ns 131.07 3.17 20.74 85.46
C.D N.S N.S. N.S. N.S
Ky 106.87 3.28 17.23 B2.04
ko 125.48 3.73 21.03 86.87
k3 155.24 3.21 23.64 88.34
C.D. 5.238 N.S. 0.b06 0.520

N.S. - Not significant
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Experiment B

Table 15B. Average effect of +treatments on cormel yield

1

plant * (g), cormel +to corm ratio, yleld of

marketable tubers (t hahl) and harvest index.

— i — ————— T ——— A i —— S T A St A R S S M P PN SR MR Y W Y S P G Y Py P e e ey e e o e o o o o —

Corm yig}d Cormel Yield of

Treatments plant to corm marketable Harvest
(g) ratio tubegi index

_________________________________________ enel
niky 1056.17 3.97 17.33 82.04
niks 127.47 3.28 21.20 86.83
niks 151.57 2.85 23.57 88.75
noky 105.23 3.93 17.13 81.98
noko 125.23 3.32 21.00 87.36
noks 1565.30 2.72 23.27 88.35
nzky 110.20 3.75 17.23 82.04
n3ks 123.73 3.36 20.90 B6.41
ngks 168.27 2.62 24.10 . 87.92
Control 113.50 3.66 19.30 83.96



Fig. 7. Effect of N and K on cormel
to corm ratio in the open and as an
intercrop in coconut garden
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4.2.2.8. Yield of marketable tubers

The data on yield of marketable tubers as
influenced by N and K and thelr interaction are presented in

Table 15A and 15B.

A compariscon of yield under open and intercropped
situation in coconut gardens clearly revealed that Colocasia
is a shade loving crop, which is evident by an increase of

109 per cent in yield of marketable tubers.

Nitregen 1levels did not have any significant
influence on marketable tuber indicating that +the lowest
level 1s enough for Colocasia under intercropped situations

in coconut gardens. In the Philippines, Villanueva and

Abenoja (1984) reported that 30 kg N ha—l was required +to

obtain optimum yield of taro. Ramasamy et al (1982) reported

1 of N while Abit and Alferez

(1979) reported a requirement of 50 kg N ha-l.

that the crop required 40 kg ha
The present
study also indicated that 40 kg N h&t_1 is enough for getting

comparable yields.

Similar to open condition, K levels linearly
increased the yield with increasing levels. At kg level
increase of 37.2 and 12.41 per cent was recorded over ki and
ko levels. This increase was due to an increase in number of
cormels plant_l, mean cormel weight, cormel yield and corm
1

yield plant All the yvield contributing characters were
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significantly influenced by K application and was reflected
in the final vield. This result is in conformity with the

findings of Ramasamy et al (1982).

Interaction effect of N and K was significant. At
kg level, all the N levels gave comparable results. Hence it
could be inferred that nikz is the most important economic
level for Colocasia under intercropped situation in coconut
gardens. The present recommendation as given in the control
showed a remarkable difference with nzks and nzkj treatments.
This is an indication of the essentiality of K for higher
tuber yields. Hence, it could be inferred that for getting
higher yields, the present fertilizer recommendation may be
modified. The present study reveals that there is a
possibility for reducing N by 50 per cent and increasing the
gquantity of K by 60 per cent for exploiting maximam

production in Célocasia.

4.2.2.7. Barvest Index

The effect of N and K and thelr interaction on

harvest index is provided in table 15A and 15B.

The K 1level and its interaction with N showed
appreciable differences in harvest index. The nitrogen
levels were on par with each other. Hence, it could be

presumed that N level above 40 kg ha_1 is not reguired for



Fig. 8. Effect of N and K on harvest
index of Colocasia in the open-and as
an intercrop in coconut garden
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higher harvest index. The k3 level of K showed remarkable
increase in harvest index over other two levels indicating
the enhanced K requirement for Colocasia for getting higher
harvest index. ©Similar to other yield attributes and yield,
harvest index was also maximum at higher level of K in all
the three N levels. Therefore, nikz may be selected as the
best economic combination <for achieving maximum harvest

index.

4.2.3. Gnality aspects

The quality aspects viz., the dry matter percentage
in cormel, dry matter percentage in corm and starch
percentage in tuber as affected by N, K and their interaction

are summarised in table 18A and 16B.

4.2.3.1. Dry matter percentage in cormel

A perusal of the data revealed that neither N, K or
their interaction had any significant effect on the dry

matter percentage in cormel.

4.2.3.2. Dry matter percentage in corm

Similar to cormel, in corm alsce the dry matter
production did not give any appreciable differences due to

the levels of N, K or their interaction.
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Experiment B

Table 16A. Average effect of N and K on dry matter percentage

in cormel, dry matter percentage

starch percentage in tubers.

in corm and

Dry matter

Treatments percentage

in cormel

Dry matter
percentage
in corm

Starch
percentage
in tuber

nj

nz

n3

C.D.

26.08

26.13

24.18

26.14

24.93

24.01

20.71

20.04

19.48

19.41

20.59

20.90

53.

53.

54,

48.

56.

59.

89

90

138

.568

15

33

50

. 568

N.S.

- Not significant
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Experiment B

Table 16B. Average effect of N and K on d4dry matter
percentage in cormel, dry matter percentage in

corm and starch percentage in cormel.

et S e e N P W T Y e ey e oy ) — o — —————— T —— T — o o M ot Bt S S Wt B S

Dry matter Dry matter Starch

Treatments percentage percentage percentage
in cormel in corm in tuber
niky 27.18 20.06 46.02
niky 26.06 20.92 55.69
nikj 25.03 21.15 b9.96
noky 25,39 19.89 46.12
noko 25.11 20.02 55. 36
nokg 24.89 20.22 60.22
nzky 24.29 19.07 46.39
n3ko 24.16 19.27 56.40
n3zks3 24.12 20.13 58.78
Control 24.07 19.05 45.98
C.D N.S. N.S 0.906

N.S5. - Not significant



4.2.3.3. Starch percentage in tuber

Unlike other quality aspects, the starch percentage
was favourably influenced by the treatment. The n3 level of
N recorded remarkable differences in starch percentage over
ny and ny levels. The influence of N on starch was not
ocbtained under open condition. This difference might be due
to the difference in environmental conditions. Ghosh et al
(1988) reported that large variations in chemical
consistuents were obsexved in taro under different
environmental conditions. The present study is in agreement

with the above observation.

The K levels alsco influenced the starch percentage
of cormels registering the maximum value at k3. The
requirement of K for starch synthesis explained in 4.1.3.3.

holds good here also.

The K levels with ns and n3 levels of N marginally
increased the starch percentage. However, at higher levels

of ‘'K, the N levels did not influence the starch percentage.

4.2.4_. Nutrient uptake by vegetative non economic plant parts

The data on uptake of NP K by vegetative non
economic plant parts (Leaves, psuedostem and roots) are

presented in table 17A and 17B.



Experiment B

Table 17A. Average effect of N and K on the uptake

of NPK by vegetative non economic plant

parts (kg ha “1).
Treatments Nitrogen Phosphorus Potassium

ni 27.76 3.16 54,34
ng 28.98 3.48 53.70
ng 29.18 3.55 53.73
C.D. 0.549 0.222 N.S.

ki 24.78 2.78 45,15
ko 27.26 3.32 54,94
k3 33.88 4_.09 61.67

C.D. 0.549 0.222 0.735



Experiment B

Table 17B. Average effect of treatments on the uptake of

NPK, by wvegetative non economic plant

parts (kg haql).

Treatments Nitrogen Phosphorus Potassium
nikjy 24.03 2.58 45.82
niko 26.40 3.15 54.893
n1ks 32.83 3.73 44,97
noky 25.01 2.83 44 .97
noko 27.863 3.34 55.05
noks 34.32 4.27 61.10
n3ki 25.30 2.94 44.67
n3ko 27.76 3.45 54.85
nzks 34 .49 4.26 61.867
Control 27.01 3.38 b2.36

C.D. 0.951 0.385 1.273
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4.2.4.1. Uptake of Nitrogen

The uptake of nitrogen was profoundly influenced by
N, K and its interaction. An increase in N level
progressively increased +the uptake of N and the maximum
uptake was observed at n3 level. This trend revealed that at
higher 1levels of N, the crop had a tendency to consume more
nitrogen. However, the enhanced uptake was not reflected in

the final yield as evident in table 15A.

The uptake was also linearly increased with the
increase in K levels. At kz and kp levels, 36.72 and 24.28
per cent increase in the K uptake was noticed over ki level.
The enhanced uptake of K was exhibited in the plant growth,

vield attributes and final yileld.

The interaction of N and K showed that N uptake was
greater at higher levels of N and K than at lower levels. At
n3ks and npgksy the uptake was significantly higher than nikj

level.

4.2.4.2. Uptake of Phosphorus

Similar to N uptake, the uptake of P was also

influenced by N, K and their interaction.

The data presented in the- table revealed that

maximam uptake of phosphorus was recorded at ngy level which
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was on par with ng and significantly superior to nj. k3
level recorded +the maximum uptake of phosphorus which was
significantly superior to ko and ky. The interaction of N
and K showed that a higher uptake of P was recorded at ngks

and npky than other treatment combinations.

4.2.4.3. Uptake of Potassium

The uptake of K by vegetative plant parts were
influenced only by K and its interaction with N. The N levels
did not influence the uptake of K in vegetative plant parts
while the higher levels of K favourably influenced it. The
increased uptake of K in plant parts was reflected in the

growth and yield attributing characters also.

The interaction of N and K revealed  that
irrespective of N levels the highest level of K <favourably
increased +the uptake of K in vegetative plant parts. The
control plot of present recommendations showed a decline of K
in vegetative plant parts as compared to nzky, indicating the
enhanced K requirement of the crop to maintain higher K

status of vegetative plant parts.

4.2.5, Rutrient uptake by tuber

The effect of N and K and their interaction on the

uptake of N P K by tubers are furnished in table 18A and 18B.
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Experiment B

Table 18A. Average effect of N and K on the uptake of

NPK by tuber (kg ha ).

Treatments Nitrogen Phosphorus Potassium
ni 55.05 12.79 : T74.34
ng 57.47 13.27 73.64
n3 57.64 13.40 73.90
C.D. 1.010 N.5. N.S.
ki 49.19 11.97 65. 30
ko 53.58 12.30 75.15
k3 67.38 15.22 81.47
C.D. 1.010 N.S. 0.810

N.8. - Not significant



94

Experiment B

Table 18B. Average effect of treatments on the uptake of

NPK by tuber (kg ha 1).

Treatments Nitrogen Phosphorus Potassium
niky -  48.03 10.49 65.82
niks 52.07 12.18 75.08
niks 65.05 12.70 82.29
noky 49.83 12.49 65.06
noko 54.04 16.36 75.17
noks 68.52 16.36 80.71
ngky 48.69 10.46 65.01
nzky 54.64 12.24 75.24
n3k3s 68.58 16.59 81.43
Control 60.35 16.35 72.36
C.D. 1.748 N.S. 1.403

N.S. - Rot significant
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4,.2.5.1. Uptake of Nitrogen

I+ could be seen from the data that N had a marked
effect and maximum uptake was recorded at n3 level which was

significantly superior to nj and ng.

Similarly, K exerted a significant influence on the
uptake of N by tuber and maximum uptake was recorded at k3

level which was significantly superior to ki and kj.

The interaction of N and K on the uptake of N by
tubers revealed that the maximum uptake was at nzkz and ngk3
level. At lower level of K, N uptake was not influenced by N
levels, confirming the balanced N : K ratio for the

absorption of N.

4.2.5.2. Uptake of Phosphorus

Unlike +the variation in the uptake of P by
vegetative plant parts, the uptake of P in the tuber did not

vary due to the influence of N, K or its interaction.

4.2.6.3, Uptake of Potassium

An observation of the data revealed that N had no
effect on the uptake of K by tubers, while K had a
significant effect on the same. Maximum uptake was recorded

at kg level which was significantly superior to kp and kj.
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The interaction of N and K on K uptake by cormel
showed the maximum uptake of K at higher levels of K in
combination with all levels of N. The control treatment
showed a diminishing trend of K uptake by tuber as compared
to ngks treatment. This difference was noticed in the
marketable tuber yield also, clearly establishing the
enhanced K regquirement not only for improving the yield but

also for improving the quality.

4.2.6. Available nutrient status of soil at the time of

harvest

The data on available N P K in soil at the time of
harvest due to N and K levels and its interaction are

presented in table 189A and 19E.

4.2.86.1. Available Nitrogen

The effect of N, K and its interaction had a
positive influence on available N status in soil at harvest.
At higher 1levels of N, the available N in +the soil was
maximum and was significantly higher than the lower level of
N. At lower levels of N, there might be an enhanced uptake
of N from the scil which resulted in & reduced content of

avaiiable N.
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Experiment B

Table 18A. Average effect of N and K on +the changes in

available soil NPK, at harvest (kg ha o).
Treatments Nitrogen Phosphorus Potassium
np 309.96 24.27 147.83
ng 311.62 24.98 148.75
nj 312.31 25.48 151.40
C.D. 1.361 N.S. 1.345
ky 282.64 - 25.74 133.88
ko 307.35 21.39 153.986
kg3 343.90 27.30 160.13
C.D. 1.361 N.S 1.345

N.S5. - Not significant



Table 19B.
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Experiment B

Average effect of treatments on the

available soil NPK, at harvest (kg ha

changes
1)‘

in

nikjy

niky

nik3

ngky

ngkyp

ngkjs

ngky

n3kp

n3kj

Control

C.D.

282.

305.

341,

284,

307

342.

280.

309.

346.

329.

10

93

84

89

.01

47

93

12

89

50

2.358

25.14

20.59

26.59

25.87

21.83

27.24

2b.72

21.76

28.06

21.48

1.040

132.11

151.48

158.88

133.561

1563.03

1569.70

136.65

157.35

160.79

146.51

2.329
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Levels of K had a significant effect on the
available s0il N. At higher level of K the available N in
the soil was maximum and was significantly higher than lower

levels of K.

The maximum available soil N was recorded in the

ngkg treatment which was comparable with ngkz treatment.

4,2.6.2. Available Phosphorus

Unlike N, the P status of +the s0il was not
influenced due to various levels of N and K application or

their interactions.

4.2.6.3. Available Potassium

The available K level in so0il was profoundly
influenced by N, K and their interaction. .At n3z level of N
the available K in the soil was maximum and was significantly

higher than the lower levels of N.

At higher levels of K, a higher level of available

K was noticed in the soil. The reasons attributed under
4,.1.6.3. holds good here also.

The N and K interaction effect was significant and
maximum available soil K was recorded in nzkz which was on

ray with nokg and nikj.
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4.2.7. Economics of Colocasia gultivation

The data in table 20 revealed that application of N

1 1

and K @ 160 kg ha - resulted in highest net

1

@ 40 ke ha
returns (Rs 37,560 ha =) and higher benefit cost ratio

of 1 : 4.82.



Exper imént B

Table 20. Economics of Colocasia cultivation under intercropped situations in coconut gardens.*

Treatments Fixed cost Variable cost (Rs) Total cost Yiel Gross Net Benefit :
(Rs) N K (Rs) (t ha *) returns returns cost ratio
(Ra) (Rs)
nlkl 39,000 220 180 9,400 17.33 34,660 25,260 3.69
n ks 9,000 220 270 9,490 21.20 42,400 32,910  4.47
nlkfl 9,000 220 360 9,580 23.57 47,140 37,560 4.92
n2kl 9,000 330 180 9,510 17.13 34,260 24,750 3.80
noko 9,000 330 270 9,600 21.00 42,000 32,400 4.38
n.2k3 3,000 330 360 9,690 23.27 46,540 36,850 4.80
n3k1 9,000 440 180 9,620 17.23 34,460 24,840 3.58
n3k2 9,000 440 270 9,710 20.90 32,080 40,829 4.30
n3k3 9,000 440 360 9,800 24.10 48,200 38,400 4.92
Control 9,000 440 225 9,665 19.30 38,600 28,835 3.99
Cost of 1 kg N - Rs 5.50 Price of colocasia tuber - Rs 2.00 / kg.

Cost of 1 kg E,0 — Rs 2.25 * Not statistically analysed.

Yot ok
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SUMMARY

An investigation was undertaken at the College of
Agriculture, Vellayani during the period from April-May +to
October~November, 1990 . to study the performance of Colocasia
at different N and K levels under open and intercropped
situations. The experiment was laid out in 32 factorial in

RBD with 40, 60 and 80 kg ha *

-1

N and 80, 120 and 160 kg K20
ha Observations on growth characters, yield attributes
and yield, aguality aspects, uptake of NPK by vegetative, non
economic plant parts and tubers and changes in available soil

NPK at harvest were recorded. The results of the study are

summarised below.

The application of 60 kg N ha_1 resulted in maximum
height of +the plant while K @ 160 kg ha—1 recorded the
maximam plént height under open condition. As an intercrop
in coconut garden, N levels failed to exert any significant
aeffect on plant height while K @ 160 kg ha~1 gave the maximum
height.

The number of leaves were maximum when N and K were

1

applied @ 60 and 1680 kg ha — in the open. As an intercrop,

higher pumber of leaves were obtained at 40 kg N and 160 kg K

hahl.
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Maximum LAI was recorded when N @ 60 kg h.'st—1 and K
@ 160 kg ha_l were applied in the open condition while N and
K @ 40 and 160 kg ha ' respectively gave maximum LAI under

intercropped situations.

Nitrogen had no effect on the number of cormels
plant ! under open condition while K @ 160 kg ha ! recorded
higher number of cormels *,,'>1am't._1 in open situation. As an
intercrop maximum number of cormels was recorded at 80 kg N

and 160 kg X ha 1.

The mean welght of cormels was not influenced by N
under open condition while K @ 80 kg ha "l gave the highest

mean weight of cormels. As an intercrop highest mean weight

1

was noticed when N @ 40 kg ha ~ and K @ 160 kg ha_l were

applied.

Higher cormel yield and corm yield p].an't.—1 were

1

obtained when N @ 60 kg ha ~ and K @ 160 kg ha ! were applied

under open condition. N had no significant effect on cormel

1

vield and corm yield plant = under intercropped situation

while K @ 160 ka ha !

plant-l.

gave the highest cormel and corm yield

The cormel to corm ratio was not influenced by +the
effect of N and K bboth under open and intercropped

situations.
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} and K @ 160 kg ha ! gave the

Nitrogen @ 60 kg ha
highest yield of marketable tubers and harvest index under
open condition while K @ 160 kg ha“1 gave the maximum yield
and harvest index under intercropped situation. N had no

influence on yield of marketable tubers and harvest index

under intercropped situations.

The dry matter percentage in corm and cormels were
maximum when N @ 40 kg ha ' and K @ 160 kg ha * were applied
under open condition. N and K had not] effect on the
drymatter percentage in corm and cormels under Iintercropped

situations.

Potassium application increased the starch

percentage of tuber and 180 kg ha_l resulted in the maximunm

value under open condition. N @ B0 kg ha_l

ha_1 recorded the maximum starch percentage of tuber under

and K @ 160 kg

intercropped situation.

Plant uptake of N was influenced by levels of K and
was the highest at highest levels of K under open condition.
Levels of N and K influenced the plant uptake of N under
intercropped situation and the highest uptake was at the

highest levels of N and K.

Plant uptake of P was influenced only by K at

highest level under open conditon. N and K at 80 and 160 kg
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ha'—1 recorded maximum plant uptake of P under intercropped

situations.

There was a prcgressive increase in the plant
uptake of K with increase in levels of K under open and

intercropped conditions.

Nitrogen uptake by tuber was maximum at k3 level
vnder open condition. Maximum N uptake by +tuber under
intercroppred condition was noticed when N and K were applied

@ B0 and 160 kg ha_1 respectively.

Phosphorus uptake by tuber was highest at the
highest level of K under open condition while N and K did not

affect this character under intercropped situations.

Under open conditions N and K @ 80 and 160 kg ha_1

recorded the maximum uptake of K by tuber. N had no effect
on the uptake of K by tuber while K @ 1680 kg ha_l recorded

the maximum uptake under intercropped situations.

Available N and P content of the s0il was not
influenced by N and K levels under open conditon, while the
available K was maximum when 160 kg hah1 was applied. Under
intercropped situation available N was maximum when N and K @
B0 and 160 kg ha_l were applied. Available P was not
influenced by levels of N and K. Higher level of available K

was noticed when N and K were applied @ 80 and 160 kg ha_l.
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The economics worked out showed that an application
of 60 kg N and 160 kg K ha—1 gave the maximum net returns and

1 and K

benefit cost ratio under open conditon. N @ 40 kg ha~
@ 120 kg ha_1 gave the maximum net returns and benefit cost

ratio under intercropped situations.

Future line of work

The present package of practice recommendation Ifor
Colocasia is B0 : 50 : 100 kg NPK ha—l. This study implies
that the dose of N can be reduced by 50 per cent and that of
K increased by 60 per cent. 8Since this is an experiment
conducted during one season only, it has to be repeated for

getting more conformatory results.



REFERENCE



REFERENCE

Abit, S.E. and Alferez, A.C. (1879). Effects of
defoliation, runner removal and fexrtilization on
tuber yield of taro. Ann. Trop, Res. 1:ppi12-118.

Aclan, F. and Quisumbing, E.C (19786). Fertilizer
requirement, mulch and light attenuation on the
yvield and quality of ginger. Philippine

Agriculturist. 60 (5/6) :HﬂBS—lQl.

Aminoff, D., Birkeley, W.W., Bchaffer, R. and Mowey, R.W.
{1970). Analytical methods for carbohydrates. The

Carbohydrates Chemistry and Biochemistry. Academic
Press, III Fifth Avenune, New York 2Z B. PF-760—764.

Anderson, N.S. (1836). The influence of fertilizers upon the
yield and starch content of the +triumph sweet

potato. Proc. Amer. Soc. Hort., Bei. 34: PP449-50.

Anon. (1878). Progress Report of Dept. of Vegetable Crops
and Floriculture. H.P. University Agricultural
Complex, Solan S:HA—T.

%

Asandhi, A.A. and Suryadi (1982). Effect of shading by
maize plants and mulching on the yield of potatoes.
Bulchin Penelitian Horticultura. 9 (4) :H&OS.

Asokan, P.K. and Nair ,R.V. (1884). Response of taro +to
nitrogen and potassium. J. Root crops. 10 (1-2)
pp59—63.

Bai, E.K.L. and Nair, R.V. (1982). S5Shade response of some

common rainfed intercrops. Proceedings of the
Fifth Annual Symposium on Plantation Crows. Indian
Society for Plantation crops.Pp.394—401.



Berwick, J.F., Biutiseva. L.V., Ratavuki, A.V. Kamilo and
Raghwaiya. (1872). Dalo (Colocasia esculenta)
fexrtility, weed control, spacing and palatability
trial. Fidi Agric. J. 34 :PF51-5?.

Bindra, A.S. and Brar, R.S. (1977). Shading may cause flower
F;ud and flower drop in grape vines. Sci. Cul 43 :
.275-276.

Biradar, R.S., Venkateswaralu, T. and Hrishi, N. (1978).
Leaf area estimation in Colocasia J. Root crops. 4
(2):ppB51-53.

Black, C.A. (1973). Soil Plant relationship. Wiley
Rastern (P. Ltd.), New Delhi.FF-513—21.

Blackman, G.E. and Wilson, G.L. (1951 a). Physiological and
ecological studies 1in +the analysis of plant
environment I1. The constancy for different
species of a logarithmic relationship between NAR
and light intensity and its ecological

"significance. Ann. Bot. 15(57) :F 63-94,

Blackman, G.E. and Wilson, &.L. (1951 b). An analysis of the
differential effects of light intensity on NAR, LAR
and RGR of different species. Ann. Bot. 15 (60):
PP373-408.

*
Blanc, A. (1883). Comples Rendus Hebdomadaires des Scances

de i Academic des Sciences III. 297 (10): PP.
6516-518.

Caesar, K. (1980). Growth and development of ZXanthosoma

and Lolocania under different light and water
supply conditions. Field Crops Research. 3 (3) :

235-244.

Chandra, 5., (1979). "Taro research and development in Fiji.
Intern. Symp. on Taro and Cocovams. Visayas State
College of Agriculture, Baybay, Philippines.PPES—
T2.




CIAT. (1979). Annual Report 1978. Cali Columbia. Aj -
Aip0- :

Cochran, W.G. and Cox, G.M. (1965). EFxverimental desisgns.
Asia Pub., House, Bombay.

Coursey, D.G. (1868). The edible aroids. World Crops. 20
(4) :PP.25-30.

Cresencio, D. and Molinyawe. (1967). Status of §£°t CcYops
research in the Philippines. Proc. b Symp.

Interx. Boc. Trop. Root. Crops. 1. Section III,FP.
69-83.

de la Pena, R.S., and Plucknett, D.L. (1967). Response of
taro (Lolocasia esculenta L. Schott) to N, P and K.
fertilization unders%pland and lowland conditions

in Hawaii. Preoc. 1=, Symp. Ipnter. Scoc. Trop. Root
crops. 1. Second section. PP.?O—BS.

de la Pena, R.5. and Plucknett, D.L. (1972). Effects of
nitrogen fertilization on growth compositon and
vield of upland taroc (Colocasia esculepta.) Expl.
Agric. T2 (8) 4?187=194.

Donald, C.M. (1962). In search of yield dJ. Aust. Inst, Agr.
S5¢ci.. 28:”;171—178.

Dubey, P.D. and Bharadwald, G.S5. (1971). Bffects of
nitrogen, spacing between plants and seed materials
on growth, tuberisation, yield and quality of
potato. Madras Aeric. J. 58 (16):ppa48-452.

Enyi, B.A.C. (1973). Growth, development, and yield of some

tropical root crops Proc. 3rd Symp. Inter. Soc.
Trop. Root Crops. Ibadan, Nigeria.PP-BT-Q?.

REscobar-Caranza, R. (1975). M.Sc. Thesis summary in Centro
Agronomic Tropical de Investigation Yensenauza
Summarises of +the Magister Scientiae +thesis at
CATIE on cropping systems. 1974-77. Turrialba,



iv

Fujise, K. and Tsuno, Y. (1967). Effect of potassium on the
dry matter production of sweet potate. Proc. Ist.

Symp. Inter. Soc, Root Crops. 1 : 2F?20—23.
Ghosh, . S5.P., Ramanujam, T., Jos, J.5., Moorthy, S.N. and

Nair, R.G. (1988). Tuber Crops. Oxford and IBH
Publishing Co. Pvt. Ltd., New Delhi. PP225~288.

Gollifer, D.E. (1872). Effect of application of potassium
on annual crops grown on soils of the Dala series
in Malaita, British Solomon Islands. Trop. Agric.
(Trinidad). 49 (3) :HL261—268.

Gumbs, F.A. and Ferguson, T.M. (1876). Effect of tuber
vield on +the exposure of yam tuber to light.
Agron. J. 6B (5) :?pssl—esz.

Haynes, P.H., 8pence, J.A. and Walter, C.J. (1867). The
use of phychological studies in the agronomy of

root crops. Proc. 3xrd Symp. Inter. Soc., Trop. Root
Crops. 1. Section III, Uni. of West Indies.Hi—l?.

Hozyo, Y. and Kato, 5. (1976). Thickening growth inhibition
and re-thickening growth of herbacecus roots of

sweet patoto plants. Proec. Crop. 8Sci, 8Society.
dJapan. 45 (1) :Hﬂ31—138.

Hussain, M.M. and Rashid, M.M. (1982). Effect of different
levels of nitrogen on the yield of mukhikachu

P(Colocasig esculenta). Bangladesh Hort. 10 (1)

P23—26.

E 4

Igbokwe, M.C., Arene, O.B., Ndubuizu, T.C. and Umana, E.E.
(1985). Inter cropping cocoyams with plantain.
Effects on the yield of cocoyam. Tropical Root

Crops. Production and uses in Africa.

Jackson, M.L. (1967). Soill Chemical Analvsis. Prentice Hall
. of India Private Ltd., 2nd Edn., New Delhi,P .1-498.



"T

Kagbo, R.B., de la Pena, R.S., Plucknett, D.L. and Fox, R.L.
(1973). Mineral nutrition of +taro, (Ceclocasia
esculenta) with special reference +to petiolar
phosphorus levels and phosphatic fertilizer. Proc..

3rd Symp. Inter. Soc, Frop, Root QCrops. I.I.T.A.,
NigeriaFP138—144.

Karikari, S.K. (1974). The effect of nitrogen and potassium
on vield and leaf area in cocoyam,
(Xanthosoma sagittifolium Schott). Ghana J. Asgric,
Seci. T (1) :FB-S.

Kay, D.E. (1973). Root Crops. Trop. Prod, Inst.
London:]JP'-?l—TS.FP-168-179.

Kerala Agricultural ‘University (1886) ., Package of
Practices Recommendations. Extension Division,
Mannuthy, Trichur, Kerala.

Krishnappa, K.S. and Sivasankara, K.Jd. (1881). Effects of
time and method of application of varying levels of
nitrogen on yvield and yield attributes of potato.
Madras Agric, J. 68=PP183—188.

- 4
Krochmal, A. and Samuels, G. (1970). The influence of NPFK
levels on the growth and +tuber development of

cassava in tanks. Fleld Crovs. Abstracts 25 (3)
No. 4044.

Lalithabai, E.K. (1981). Shade response of common rainfed
intercrops of coconut. M.Sc. (Ag) Thesis submitted
to Kerala Agricutural University.

X

Lizarraya-Herrera, N.A. (1976). Summaries of the Magister
Scientiae thesis done at CATIE on cropping systems,

1974-77.

Lucas, R.J., Punu, B. and Cable, W.J. (1973). Aspects of
taro production on the shallow calcarecus soils of
Nive. Proc. 3rd Symp. Inter. Soc. Trop., Root

Crops. I.I.T.A., Ibadan, Nigeria.FF369-373.



Lyonga, S.N., Fayemi, A.A. and Agboola, A.A. (1973).
Agronomic studies on edible yam in the grassland
plateau region of the United Republic of Cameroon.

Proec. of the 3rd Svmp. Inter. Seoc, Trop, Root
Crops. Section II. Ibadan, NigeriauPFB40—346.

Mandal, R.C., Magoon, M.L., Saraswat, V.N. and Appan, ©5.G.
(1872). Response of Colocasia to fertility levels.

Indian Agriculturist 2 =pp133-136.

Mandal, R.C., Singh, K.D. and Maini, S.B. (1982). Effect of
nitrogen and potassium fertilization on tuber yield
and quality of Colocasia. Veg. Sgi. 9 (2) :FP82—83.

Martin, F.W. (1985). Differences among sweet pobtatoes in
response +to shading. Trop. Agric. (Trinidad). 62
(2) :PP161_165'

Mathur, P.N., Kishore, H, and Chipper, K.N. (19686).
Response to nitrogen levels in relation 1to the

time of application in Colocasia Indlan J.Agron.
11 (2) :H>-189—192.

*

Matusie Wiez, E. (1967). Reduction of sugar beet to reduced
light intensity at different stages of growth.
Roezu. Naukrola (A). 93 (1) :Hﬂ3—23.

Mohandas, P.N. and Sethumadhavan, P. (1880). Effect of
graded doses of nitrogen, phosphorus and potassium
on the quality of Colocagia. Proc. Nat. Svmp, on
Tuber Cropgz. Tamil Nadu Agrucultural University,
Coimbatore. pp 185-188.

Mohankumar, C.R. {(1988). Agronomic investigations on ‘'Taro"

(Colocasig esculenta L.) wvariety Thamarakannan
Ph.D. thesis submited to the Kerala Agricultuaral
University.

Moles, D.J., Rangai, S5.8., Bourke, P.M. and Kasamini, C.T.
(1884). Fertilizer response to tarc in Papua HNew

Guinea. Edible Aroids. (8. Chandra, ed.),
Clarendon Press, 0xford.PP.64-71.



Vi

Monteith, J.K. (1969). Light interception and radiative

exchange in crop stands. Physiological Aspects of
Crop Yield. J.D. Easlin, F,A. Hawkins, E.Y.
Sullivan and C.H.M. Van Bavel (eds.) Wiscousin pp.
89-111.

Moreno, D.A. (1982), Intercropping with sweet potato in
Central America in sweet potato. Proc. Ist Symp.
Taiwan. pp. 23-27.

Morgan, N.D. (19839),. Relation of fertilization to the vield
and keeping quality of sweet potato. Proc. Amer.
Soc. Hort. Sci. 37: 849-54.

Nair, P.K.R. (1986). Production potential of cassava
(Manihot esculenta crantz) intercropped in coconut
gardens. Ph.D. Thesis. Kerala Agricultural

University, Pp. 180-210.

Ngongi, A.G.N. (1978). Influence of some mineral nutrients
on growth, composition and yield of cassava. Ph.D.
Thesis. Ithaca. N.Y. Cornel University. 215,

Obigbesan, G.0., and Agboocla, A.A. (1978). Uptake and
distribution of nutrients by yams (Dioscorea spp.)

in Western Nigeria. Exptl. Agriculture. 14 : 349-
355,

Okoli, P.S.0. and Wilson, G.F. (1986). Response of cassava
to shade under field conditions. Fld. Crops. Res,
14 : pp. 349-359.

Onwueme, I1.G. (1978). The Tropical Tuber Crops: Yams,
Cassava, Sweet Potato, Cocoyams. John Wiley and
Sons, New York. pp. 1-512.

Pardales, J.R. Jr., Villanueva, M.R., and Cotaio, F.R. Jr.
(1882). Performance of taro under lowland
conditions as affected by genotypes, nutritional
status and population density. Annals of Trop.
Res. 4 (3): 156-1867.



VI

Pillai, M.R.C. (1987). Studies on the effecl of N,P and K
fertilization on the yield and quality of
Colocasia. M.Sc. (Ag.) thesis submited to the
University of Kerala.

Piper, C.S8. (19686). Soil and Plant Analysis. Hans
Publishers, Bombay. p. 3889.

Plucknett, D.L., de la Pena, R.S. anlebrero, F. (1970).
Taro (Colocasia esculenta (L). Schott.). A review.
Field crops. Abstracts. 23 (4) : 413-428B.

Pramila, P. (18380). Screening different morphotypes of
Colocasia (C. esculenta) for shade tolerance. M.Sc.
(Ag.) Thesis, Kerala Agricultural University.

Premraj., S. Shanamghavelu, X.G. and Thamburaj, S. (1980).
Studies on the effect of N and K on yield and
quality of tuber of Colocasia. Proc. of the Nat

Symp. on Tuber Crops. Tamil Nadu. Agrl. Uni.
Combatore. pp. 191-192,

Purewal, S.S. and Dargan, K.S. (1957a). Effect of wvarious
fertilizers in relation to spacing on development
and yvield of Colocasia esculenta. Indian Jd. Agron,

1{4). pp. 5-7.

Purewal, S.8. and Dargan, K.S. (1957b). Effect of spacing
on development and yield of arum (Colocasia

esculenta) Indian J. agric. Sci. 27 (2) : 151-
162.

Purseglove, J.W. (1968). Tropical Crops - Dicotyledons,
Longman, Essex. p. 719.

Pushpakumari, R. (1989). Fertilizer management of minor tuber
crops in coconut based cropping system. Ph. D.
thesis submited to the Kerala Agricultural
University.

Rahman, M.A. and Rashid, M.M. (1983). Effect of nitrogen
application and desuckering on the vyield of
mukhikachu (Colocasia esculenta). Bangladesh.

Hort. 11 (2) : 9-13.



Ramanujam, T., Muraleedharan Nair, U. and Indira, B. (18984).
Growth and development of cassava genotypes under
shade in a coconut garden. Turialbo 34 (3).

Ramasamy, N., Monthukrishnan, C.R. and Suresh, M. (1582).
Studies in the mineral nutrition of Colocasia
esculenta (L.) Schott, Madras Agric. J. 69:?P135-
138.

Randhawa, K.5. and Nandapuri, K.S5. (1868). Response of
Ginger to Nitrogen, Phosphate and Potash
fertilizers. J. Res. Ludhiana. 61?782~785.

Ravisankar, C. and Muthuswamy, S. (1987). Study on the
quality of ginger grown in different light
intensities. South Indian Hort. 35 (3) :Hﬂ26—231.

Roberts-Nkrumah, L.B., Theodore, U. Ferguson and
Lawrence A. Wilson (1986). Respone of four sweet
potato cultivars +to levels of shade, dry matter
production, shoot morphology, leaf anatomy. Trop.
Agric. (Trinidad). &3 (4) :PP.285—264.

Samuels, G. and Veies, A. (1968). The influence of
fertilizer on the yield of tannia. (Xanthosoma).
Proc. of the Trop. Region Amer. Hot. Sci. PP.
61-67.

Sansamma George. (1982}. Shade response of common rainfed

intercrops of coconut. Part I1 Legumes.
M.sc.(Ag). Theis submitted to Kerala Agricultural
University.

Shanmugavelu, K.G., Thamburaj, 5., Shanmugan, K. and

Gopalaswamy, A. (1973). Effects of time of
planting and irrigation frequencies on the yield of
tapioca. Indian J. Agric. Sci. 934*783-791.

Sivan, P. (1978). Growth and development of taro (Colocasia
esculenta) wunder dry land condition in Fiji.
Inter. Symp. On tarc and cocoyam. Visayas State
College of Agriculthure, Baybay, Philippines. PP-
167-182.




Sivan, P., Vernon, A.J. and Prasad, C. (1972). Dalo (Taro)
spacing trials. Fiji. Agric. 4. 34 :I¢.15—20.

Subbilah, D.V. &and Asija, G.L. (1958). Rapid procedure for
estimation of available nitrogen in soils. Current

Science. 25 :H,259-260.

K

Tabata, K. and Takase, N. (1968). Influence of heavy
application of nitrogen and phosphoric acid on the
growth and yield of potatoes. Field Crops
Abstracts. 22 (1): No. 469.FP63.

Tikhomirov, A.A., Zolotukhin, J.C. and Yasid'ko, F.

(1976). Effect of light regime on productivity and
guality of +the harvest in raddish. Sovijet Pl1.
Physiol. 23 :H,Z'T—31. .

Villanueva, M.R. and Abenoja, E. (1984). Adaptability of
taro in the upland under monoculture crop rotation
and intercropping systems in the Philippines. In:
Edible Arcids. (Ed. S. Chandra), Clarendon Press,
Oxford,Pp37—44.

Villanueva, M.RE. and Tupas, G.L. (1978). Taro production in

the Philippines - its prospects and problems.
Inter-Symp. on taro and cocoyam. Visayas State
College of Agricultures, Baybay, Phillippines.fbp-

98-111.

Wilson, L.A. (1873). Effect of different levels of nitrate
nitrogen supply on early tuber growth of two sweet
rotato cultivars. Trop. Agric. {(Trinidad}. 50
(1)pp-53-54.

Zara, D.L., Cuevas, S5.E. and Carlos, J.R. (Jr.). (1882).
Performance of sweet potato varieties grown under

coconuts. Proc. of the First Int. Symp. Talwan.
PP23_2?

* Ongnel hdt seen



APPENDICES



APPENDIX - 1

Weather data during the Cropping Season (weekly averages)
[from May to October, 1880]

Standard Peripnd Haximum Hiniaum Relative Rainf{
vneek From TJo tggperature tggperature humidity (B
L |
____________________________________________________________________________________ -
19 6-2-90 12-5-90 28.50 24.21 85.21 3.4

20 13-5-90 19-5-9¢ 29. &0 23,44 81.72 -

21 2G-3-990 26-5-90 30,30 23.56 77.41 if.

22 27-5-%0 2-46-910 31.40 25.10 B3.28 22.

23 3-6-90 9-4-%0 29.44 23.11% 78.20 69,

24 10-4-90 16-6-90 3G.20 24.12 87.13 20.

25 17-6-90 23-6-90 29.33 24,07 81.07 29,

26 24-5-91Q 30-6-90 25.14 22.20 23.4648 1.

27 i-7-30 B-7-90 36.13 24,07 B8i.14 7.4

28 9-7-90 15-7-90 28.30 23.18 93.28 5.4

29 16-7-90 22-7-34G 27.50 23.42 77.00 2.6

30 23-7-90 29-7-%30 29.37 23.50 8§6.00 ii.

31 30-7-70 a-B-90 29.34 23.497 74.60 44,

32 6-8-9¢ 12-B-99Q 28.90 22.90 79.90 3.1

33 i3-8-90 19-8-90 29.048 23.90 g81.1¢0 1¢.

34 20-8-90 24—8-90 30.30 24.80 78.00 --

35 27-8-9¢ 2-9-94 30. 40 24,60 79.90 --

36 3-9-30 9-9-90 30,80 23,10 76.20 7.

37 10-9-9¢ §14-9-20 31.490 24,30 77.00 -

38 17-9-90 23-9-90 30.840 24,20 77,90 1.3

39 24-9-94 30-9-30 27.90 23.30 g24.350 19.

40 1-10-90 7-10-90 30.50 23,70 72.90 1.¢

41 B-10-90 14-10-90 30.90 24.30 77.07 0. ¢

32 15-10-90 21-10-90 30.40 24,02 93,20 5.3

43 22-10-9¢ 2B-10-90 31.80 23.70 88,49 7.7

44 29-10-30 4-11-9Q 28.480 23,10 B88.50 14,
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ABSTRACT

Field experiments were  conducted at the
Instructional Farm, College of Agriculture, Vellayani to
study the effect of nitrogen and potassium on growth and
yield of Colocasia and uptake pattern of major nutrients
under open and intercropped situations in coconut gardens.
The +treatments in the experiment consisted of a combination
of three levels of N (40, 60 and 80 kg}haﬁg§‘and three levels
of K (80, 120 and 160 k%/ha@aa. The experiment was laid out
in 32 factorial RBD.

Different growth attributes 1like plant height,

number of leaves plant_1

and LAl were maximum when N @ 60 k%//
haEEykénd K@ 160 kﬁ/ha@@ were applied under open condition.
Under intercropped situations N @ 40 kg/h and K @ 160 k/g/

haE:)recordéd the maximum values for these characters.

The yield attributes wviz., number of cormelﬁ/
plané;ig mean welght of cormels, cormel and corm yiel?/
planééiz,and harvest index gave maximum values when N @ 60 kg/’
haeﬁg and K @ 160 kg/hdﬁg were applied under open condition.
In +the intercropped situa£ion, the highest wvalues were
obtained when N and K were applied @ 40 and 160 kgl/haéi?
Nitrogen @ 60 kg/hééizand K @ 160 kg/haég gave the highest
vield of marketable tubers under open condition while K @ 160

kg&hégngave the maximum yield under intercropped situation.



Nitrogen had no influence on yield of marketable tubers under
intercropped situations. Potassium applicatlion increased the
starch percentage of tubers and 160 kg'ﬁ/hafglresulted in the
maximum value under open and intercropped situations. Plant
uptake of N, P and K were influenced by increasing levels of
K and was highést at the highest level of K in both oﬁen and
intercropped situations. Available N and P content of the
soil was not influenced by N and K levels under open
condition, while the available K was maximum when 160 kg/haep
was applied in both open and intercropped situations.
Maximum benefit cost ratio and net returns were obtained by
the application of N and K @ 60 kgfha@ and 160 kg/ha@
! and 160 kg,

respectively under open conditions and 40 kg ha

haegzrespectively under intercropped situation with coconut.
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