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INTRODUCTION

The vast majority of farmers m  Kerala belong to 

the category of small and marginal farmers. In almost 

all the holdings, coconut palm forms the base crop and 

the average size of a coconut holding m  Kerala is less 
than 0.22 ha (Coconut Bulletin, 1970). The paucity of 

land compell the farmers to use every inch of the land 
including the inter spaces of coconut. Thus intercropping 

in perennial plantations like coconut and arecanut gardens 

was prevalent m  this state since very olden days.

Under normal situations about 85 per cent of the 

roots of an adult bearing coconut palm are concentrated 

laterally within a radius of 2 m from the base and 

vertically within 30-120 cm depth. Thus the top 30 cm 

layer is practically devoid of functional roots 

(Kushwah et _al., 1973). However, coconut palms are
2generally grown with a spacing of 7.5 m x 7.5 m (5"6.25 m ) 

due to their special morphological feature. This 

clearly indicates that 77.7 per cent of the total 

available land area m  a pure stand of coconut is not 

effectively utilized to the fullest extent by the coconut 
roots (Nair, 1979).
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Another important consideration is the transmission 

of sunlight through the coconut canopy. In the pre-bearing 

stage of the palm, the shade effect caused by the coconut 

canopy is practically negligible. When the palms are about 

8-25 years old, the sunlight transmitted is only 25 per cent 

and as the palms grow up the light transmission increases 

progressively and the canopy coverage of ground decrease, 

thereby permitting more sunlight to percolate down.

By the time the palms are about 40 years old, the light 

transmission increases to 50 per cent. As the palm gets 

older about 1/3 of the total number of leaves m  the crown 

bend downward. The drooping leaves which intercept less 

radiation and may probably reflect more sunlight to the 

ground. Studies conducted at the Central Plantation Crops 

Research Institute, Kasargod, Kerala have shown that while 

the young bearing palms permit only less than 20 per cent 

incident radiation to reach the ground, the middle aged 

palms allow about 30 per cent and pre-bearing and old 

palms upto 80 per cent (Thampan, 1982).

Although the shade effects is more under young 

palms the high reflectance of the thick cuticled coconut 

leaves and the position of leaflets cause scattering of 

incident radiation m  all direction and as a result ther
light intensity at the plantation floor, even directly 

under the canopy shade of coconut could be higher than 

that would be expected (Nair, 1979). These observations
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is m  a position to accommodate a number of other crops 

both m  terms of soil and solar radiation.

The experiments conducted at Central Plantation 

Crops Research Institute, Kasargod, Coconut Research 

Station, Pilicode and Coconut Research Station, Nileswaram 

revealed that there was no deleterious effect on the 

productivity of palms by growing intercrops and that 

intercropping proved to be of great economic advantage.

A number of intercrops have been tried at Central Plantation 

Crops Research Institute, 1asargod and according to them 

the most promising intercrops were tubers and rhizome species.

The importance of subsidiary food crops like tuber 

crops are evident as they can meet the food needs partially 

and at the same time can earn additional income. On account 

of the unique ability of these crops to draw solar radiation 

to a greater extent, to synthesise carbohydrate and store 

them as underground tubers make them the most suitable 

intercrops for growing under partial shaded situation 

especially under coconut garden conditions.

Tropical root crops are a major source of food m  

the world. From an economic appraisal of root crops in 

developing countries (Horton et a_l., 1984) reported that

total yields of root crops generally excel those of cereals 

and gross return per hectare illustrated superiority of



root crops over the cereals. Under the same level of
inputs, tropical root crops aie capable of producing

-1 -1more kilo joules ha unit time , than any other crop

except perhaps sugarcane (Chandra, 1984).

Cassava, sweet potato, yams and taro are the most 

important tropical root crops produced and consumed in 

the world. Historically these crops have received little 

attention from the scientists and policymakers 

(Coursey and Haynes, 1970).

At present authoritative information on the 

management of tuber crops other than cassava is very little 

and that too is only under open situations. Since these 

crops are mostly grown as intercrops under the coconut 

plantation m  the state, further investigation to evolve 

suitable management practices under partial shade situation 

assumed greater importance and as such the present 

experiment on "fertilizer management of minor tuber crops 

m  coconut based cropping system" was taken up with the 

following objectives.

(1) to screen the minor tuber crops viz. greater yam, 

lesser yam, tannia and elephant footyam under different 

intensities of shade,

(2) to assess the performance of different tuber 

crops m  coconut garden

t
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nutrient for tuber crops under partially shaded conditions

(4) to estimate the uptake of major nutrients by 

different tuber crops
j

(5) to work out the economics of cultivation of 

different tuber crops
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2. REVIEW OF LITERATURE

Tapioca and sweet potato are the major tuber crops 

in Kerala. The minor tuber crops like greater yam, lesser 
yam, cocoyam and elephant footyam are generally grown 

under partial shaded condition m  the state.

This review is classified under two sections. The 

first section reviews the literature available on the 
response of different crops to varying intensities of 

shade. The second section reviews the response of minor 

tuber crops to major plant nutrients both in the open 
and under partially shaded conditions.

2.1. Response of different ciops to varying intensities 

of shade
2.1.1.Plant height

Moursi and Gawad (1963) observed that m  sesame 

plant, the stem height was maximum at 50 per cent light 

intensity. In the case of ginger, aclan and Quisumbing 

(1976) observed that plants grown under full sunlight 

were shorter than those m  the shade. Similar effect 
was observed by Tarila _et al. (1977) also.

Batista and Alvim (1981) m  their study with cocoa
r

plants concluded that 36 per cent light intensity was best 

for the growth of cocoa plants. Lalitnabai (1981)
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observed an increase m  the plant height due to increase 
in shade intensity upto 50 per cent for coleus and 
turmeric upto 75 per cent m  ginger. Shaded plants were 
reported to be taller than unshaded plants m  the case 
of tomato (Syed Kamaruddm, 1983).

Ramanujam et _al. (]°84) reported that in cassava, 
plant height continued to increase for all the cultures 
of cassava under shade. He also observed that the stem 
length of the short statured type C 1590 was almost 
doubled under shade.

Palis and 3ustnllos (1°76) observed a decrease in 
plant height with increasing levels of shade from 0 Lo 50 
per cent. Kulasegaram and rathirav°t Pillai (1976) 
reported that shade and re'dt i rt od water supply reduced 
terminal bud activity and chec1od the inciease in height. 
In colocasia, Lalithabai (1981) reported maximum plant 
height at full illumination and this was on par with 25 
and 50 per cent shade and significantly superior to 
75 per cent shade.

Tamaki and Naka (1972) observed different responses 
to shading at different stages. Plants shaded until 
flowering elongated more rapidly than control and plants 
shaded during flowering did not snow that effect.
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2.1.2. Number and size of leaves

Porter (1937) reported that leaf area was increased 

consequent to shading in tomato plants. Hardy (1958) 
studied the nature of leaves of cocoa seedlings under 

varying intensities of shade and observed that leaves 

produced under heavy shade were much larger, often 

attained a length of 20-24" and vere thinner, heavier 

and contained higher proportions of /ater.

Natusie TJiez (1967) m  his pot culture study on 

sugarbeet observed that the number of leaves which dried 

during the vegetative period and Iotal dry matter of 

leaves were increased by shadmo. Panilar et _al. (1969) 

observed that in tobacco, length and breadth of leaves 

were increased by 15.1 and 17.6 Der cent respectively 

under shade as compared to unshaded Diants. Guers (1974) 

reported that the leaves of cocoa grown m  full sun were 

smaller, thicker and had a higher dry matter content, 

and their photosynthetic capacity per unit 1 ^af area was 

also greater.

Gumbs and Ferguson (1976) reported that for yam 

crop, leaf development was not affected initially by 
light treatments but 15 weeks after planting, plants 

whose tubers developed m  darkness, had larger number 

of leaves and leaf area p°r plant.

Aclan and Quisunbing (1976) also observed shorter 
and fewer number of leaves for plants grown under full
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sun in the case of ginger. In a pot trial m  Trinidad 
Caesar (1980) tested % anthosoma sagitf3 folium and 
Colocasia esculenta var. antiquorum for tolerance to 
shade and water stress and observed that vanthosoma 
saqittifolium produced highest drymatter yield under 
shade and full water supply by developing long petioles 
and large leaf blades and the oooosite was the case with 
Colocasia esculenta var. antiquorum.

Lalithabai (1981) observed signifj cantly lower 
LAI for colocasia 120 days after s D r o u t m g  m  the full 
sunlight (open) when compared to '■haded treatments.

Hoursl and EL Gawad (1963) studied the effect 
of light intensities ranging from 20% to 100? of natural 
day light on the qiowlh of o n mm ind observed that Lht 
number of leaves and dry weight of leaves were highest 
at 100 per cent intensity.

Petrov-Spiridonov (1964) found that sunflower 
and maize grown m  shade had smaller leaves than those 
m  sunlight.

Boyer (1970) stated that the flushing intensity, 
leaf number and total foliar surface per tree were greater 
m  unshaded trees than those under light or moderate shade.

lulasegaram and Kathiravet Pillai (1976) observed 
a reduction m  the number of leaves, total leaf area,
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leaf thickness and dry matter of leaves under conditions 

of shade. rarila et al.. (1977) i cported that m  cowpea, 

higher light intensity improved leaf area and plant size, 

maximum leaf area index (LAI) was exhibited m  the treatment 

without shade and minimum LAI under highest shades m  the 
case of sweet potato (Lalithabai, 1981) .

Ramanujam and Jose (1984) concluded that leaves of 

cassava plants grown under shade were thinner and dark green 

m  colour when compared to plants grown under normal light.

Reported results are also available where the crops 
did not show any significant influence for different 

intensities of shade.

In pineapple, Radha et ad. (1980) reported that the 

number of leaves produced per plant did not differ significantly 

due to different shade intensities.

Leaf area indices of crops viz. ginger, turmeric and 

coleus were also observed to be not influenced by different 

shade intensities (Lalithabai, 1981).

In an experiment with sweet potato where all plants 

were established m  full sunlight for two weeks and there 

after shade treatments of full light, 25 per cent shade, 

f 50 per cent shade, and 73 per cent shade were given.

Roberts-Nkrumah et a_l. (1986a) observed no significant difference
m  mean total leaf area among treatments.
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2.1.3. Chlorophyll content

Increased chlorophyll content m  the leaves of 

jhudcd pj into w>i , rcpoi Lt'il liy r-v< i il w m l  ' r In dlflerrnt 
crops such as in cocoa by Evans and Murray (1953) and 
Guers (1971)jin tea by Ramaswamy (1960) and Venkatamani 
(1961), m  oranges by Shimizu and Torikata (1972) and 
m  apple by Tansev (1976). Okali and Owusu (1975) observed 
that m  cocoa plants, the chlorophyl content per unit leaf 
fresh weight was significantly greater under deep shade.

Chlorophyll content per unit weight of leaf was 
found to increase in the case of plants grown at lower 
light intensities, but the chlorophyll content per unit 
area of leaf surface was very often lower than the plants 
grown in open (Bjorkman and Holmgren, 1963). Guers (1974) 
observed that the chlorophyll contents and particularly 
chlorophyll 'b' increased with increasing shade. Radha 
(1979) observed that chlorophyll 'a', 'b1 and total
chlorophyll content of leaves were found to be increased 
with increase in intensity of shade in pineapple.

Moon and Pyo (1981) reported that Chinese cabbage 
leaves m  all shade treatments contained 0.69 to 0.82 mg 
chlorophyll g^leaf compared with 0.47 mg for leaves of 
plants grown in full sunlight. 3ut they observed that 
the chlorophyll content was not affected by shade treat
ments in spinacle leaves.
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Lalithabai (1981) reported that the content of 
chlorophyll 'a1, 'b' and total chlorophyll increased with
increasing shade intensities in the case of coleus, ginger and 
turmeric while no general trend was observed m  colocasia.
She also pointed out that the ratio of chlorophyll 'a' and 'b' 
remained almost constant m  sweet potato, coleus and ginger 
while m  turmeric, the ratio increased with increasing shade 

upto medium shade and then decreased.

Eamanujam and Jose (1984) studied the influence of light 
intensity on chlorophyll distribution and anatomical character 
of cassava leaves and found that the leaves grown under low 
lighc (6000 lux) recorded higher concentration of total 
chlorophyll per unit leaf weight. They also observed that low 
light favoured the concentration of chlorophyll 'b' and Lhuo 
the ratio of chlorophyll 'a' to 'b' was reduced significantly.

VI j ayalcumar o_t ad . (1905) oh t ivo] (hit (lit chlorophyll
content of exposed leaves of pepper was 44 per cent below the 
content of shaded leaves, They also reported that leaves coated 
with lime contained 39 per cent more chlorophyll than exposed 
leaves.

Contrary to the above reports, Higazj art a l . (19 75 )
observed that the concentration of total chlorophyll as well as 
its components 'a1 and 'b* decreased by increasing shade 

( intensity in cowpea. Moursi et al. (1976a) observed that 
the ratio of chlorophyll 'a' and 'b' remained constant at
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all shade intensities, though significant reduction m  all 

pigments with shade was observed.

2.1.4. Photosynthesis and drymatter accumulation

Singh (1967) reported that exposure of ginger to 

intense light is detrimental to photosynthesis. In arabica 
coffee seedlings^ Silveria e_t _al. (1973 ) observed maximum 

drymatter production with 50 per cent light. Individual 

leaves of green panic grass grown under light intensities 

of 100, 60 and 40 per cent of full sunlight showed greater 

photosynthetic activity under shaded conditions than under 

full sunlight (Wong and Wilson, 1980).

Contrary to the above reports, in tomato plants^, 

Porter (1937) observed that total amount of photosynthates 

decreased with decrease m  light energy. Plants of 

Aqropyron crystatum, A. smithll and Boutelona gracilis 

had smaller dry weight shown when grown m  shade, as 

reported by Benedict (1941).

Blackman and Wilson (1951a,b) reported that the 

ability of plants to tolerate shade depends on the 

efficiency of total drymatter production.

Monteith (1969) demonstrated that the maximum amount 
of dry matter accumulated by a ciop was strongly correlated 

with the amount of radiation intercepted by its foliage.

Baker and Hardwick (1973) observed high photosyn

thetic rate per unit chloroohyll m  the case of cocoa at
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high light intensities. The photosynthetic capacity per 
unit leaf area was greater m  leaves of cocoa plants grown 
under full sun (Guers, 1974). Crockson et ad. (1975) 
recorded. 38 per cent reduction m  photosynthesis of bean 
leaves due to shading, mainly because of increase m  
stomatal and mesophyll resistance to diffusion of Co2»

Photosynthetic activity of the individual leaf is 
primarily influenced by the input of light energy and the 
efficiency of individual leaf for the conversion of light 
energy varies with light intensity as observed by 
Roberts (1975) for maize, cocksfoot and oak.

Moursi et al. (1975b) found that the efficiency of
solar energy conversion m  wheat decreased with increasing 
shade (100 to 20 percent full sunlight) from 1.44 to 0.37. 
Palis and Bustnllos (1975) observed a decrease m  total 
drymatter in the case of grain sorghum with increase in 
shade. Patterson (1979) studied the effects of shade on 
the growth and photosynthetic capacity of the exotic 
noxious weed, itchgrass and found that at 40 days after 
planting, plants grown in 2, 25 and 60 per cent sunlight 
had 0.3, 16 and 55 per cent respectively of the dry weight 
of the plants grown at 100 per cent sunlight.

r Wong and Wilson (1980) reported that the leaves 
of shade grown siratro had a lower photosynthetic potential 
than under the full sunlight treatment. Crops like ginger.
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turmeric, colocasia, coleus and sweet potato were reported 
to show a declining trend in the total dry weight of plant 
with increase in shade (Lalithabai, 1981).

Tsuno et al. (1983) reported that the photosynthetic 
rate of cassava was similar in the morning and afternoon 

at light intensities more than 30 klx and showed a peak 
at 28°C at the optimum light intensity of 25-40 klx.

Ramanujam et al. (1984) suggested that the drymatter
accumulations in the shoots of sun and shade grown cassava 
plants wese on par with each other, while marked differences 
were observed for dry matter accumulated in tuber. The 
reason attributed to this is that most of the photosynthates 
of shade grown cassava plants were utilized for shoot growth 

affecting tuber growth significantly. From their work they 
suggested that the rate of photosynthesis and tuberisation 
limit the productivity of cassava grown under shade.

Ramanujam and Jose (1984) conducted a study with 
four cassava varieties under different intensities of shade 
and observed that the photosynthetic apparatus per unit 

leaf area was curtailed under low light intensity.

Radha et ad. (1980) observed no significant difference 
m  the percentage of dry weight of pineapple plants grown 
under different intensities of shade. Escalente et al.
(1982) pointed out that m  the case of Phaseolus vulgaris



J6

artificial shading of 50 and 76 per cent in relation to 

unshaded control did not cause significant changes m  
cumulative dry weight of above ground part. Hilton (1983) 
pointed out that in barley under simulated shade conditions 
the efficiency of photosynthesis was maintained by the 
absorption of more light by the accessory pigments and by 
increasing the amount of chlorophyll ' b 1.

2.1.5. Growth analysis

According to Blackman and Wilson (1951a,b) 
photosynthetic efficiency is maintained m  shade if the 

reduction m  NAR (net assimilation rate) which normally 
occurs is fully compensated by increased leaf area ratio 
(LAR). In the case of cocoa, Evans and Murray (1953) 

recorded greatest relative growth rate (RGR) at a light 
intensity between 30 to 60 poj ctnt o£ full day light.

Okali and Owusu (1975) observed that RGR was maximal 
for cocoa plant grown under medium shade. Janardhanan and 
Murthy (1980) observed that in rice under low light condi

tions LAI, LAR and relative leaf growth rate (RLGR) were 
increased whereas RGR, NAR and specific leaf weight (SLW) 
were reduced. Lalithabai (1981) observed significantly 
lower LAI values for colocasia in the open.

r
Ramanujam et al. (1984) compared the mean values

of 12 cultivars of cassava on various growth characters 

under shade with the values obtained from similar experiment
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in the open and observed that LAI, SLW and crop growth rate
— 2 —1 — 2 —1(CRG) were 2.19, 5.6 mg cm dry weight and 5.3 g m day

-2  -1respectively m  the open and 2.40, 3 mg cm dry weight and 
-2 -11.8 g m day respectively in shade. They also suggested 

that due to longer leaf life, the number of leaves retained 
at any stage of the crop in all the cultivars under shade 
were significantly higher resulting m  higher LAI. Ramanujam 
and Jose (1984) reported that under low light though the leaf 

blades were slightly broader, the rAR was very high.

Roberts-NkrumaheiJ|1986a) reported that under 73 per cent 

shade LAR and LJP were signifloan'd v higher than those for full 
sunlight and 25 and 55 per cent shade. Specific leaf area 
(SLA) was also reported to be higher for plants under 25 and 
55 per cent shade than for plants under full sunlight. Cultivai 

differences were also observed by them m  their ability to 

tolerate 55 and 73 per cent shade.

Several workers reported negative responses on the 

above characters due to shade.

Hardy (1958) observed lowest NAR at highest shade level. 
Nosberger and Humphries (1965) reported that in the case of 
potato shading reduced NAR more at the beginning of the 
experiment than at later.

T
Moursi et al̂ . (1976b) found that NAR of wheat decreased 

with increasing shade intensities from 5.7 to 3.2



18

-2  -1and from 11.9 to 0.8 g m day at 80 to 95 and 95 to 100 
days respectively when the light intensity was brought 
down from 100 to 20 per cent of full sunlight.

Palis and Bustrillos (1976) observed that when a 
crop of grain sorghum was subjected to 0, 25 or 50 per cent 
shade, the LAI was found to decrease with increase in 
shade. RGR and NAR were reduced under conditions of 
shade and restricted water supply (Kulasegaram and 
Kathiravefc Pillai, 1976).

Wong and Wilson (1980) observed a decreased LAI 
in shaded siratro. NAR of sweet potato and coleus went 
on increasing with decrease m  shade (Lalithabai, 1981). 
Escalante et §i. (1982) observed that m  Phaseolus vulgaris
the mean LAR decreased with 76 per cent shading at mid 
flowering and mean RGR increased between 59 and 99 days 
and decreased from 89 to 127 days in the shaded plants.
They suggested the operation of a mechanism to adjust 
total drymatter production so that it remains constant.

Ramanujam _et a_l. (1984) observed that the CGR 
and NAR of cassava, grown under shade were reduced 
significantly when compared to those plants grown under 
normal light. Under low light intensities the SLW were 
observed to be reduced siqni fic mlly by 57 to 62 per cent 
(Ramanujam and Jose, 1984) . Roberts Nkrumah et _al. (1986a) 
reported that in sweet potato NAR and RGR values tended to
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decline with increasing shade and lower values were 

recorded in 73 per cent shade.

There were reports of non-significant influence 

of growth analysis factors due to shade.

Gopinathan (1981) observed that NAR was not 

influenced by increase m  shade intensity ranging from 

25. to 75 per cent. Turmeric and ginger showed no general 

trend m  NAR with increasing shade levels (Lalithabai, 1981).

Escalante et _al. (1982) studied the effect of 

artificial shading on several growth parameters of bean 

(Phaseolus vulgaris L.) by shading at the beginning, 

middle and end of flowering and could not observe any 

significant changes in LAI and LAD.

2.1.6. Yield and yield attributes

Edmond et ad. (1964) conducted shade experiment m  

tomato and maximum yield was obtained from plants receiving 

only 45 per cent of full sunlight. Boneta Garcia and 

Bosque Lugo (1973) observed that more yield was obtained 

when coffee was grown in partial shade. Joseph (1979) 

observed that the tea clones under shade gave much higher 

yield than m  exposed plots.

Miura and Osada (1981) reported that corm dry weight 

was increased by shading and was positively correlated with



20

maximum leaf area. Turmeric and ginger gave maximum 
yields at 50 and 25 per cent shade intensities respectively 
(Lalithabai, 1981) .

Togan (1950) reported that m  shade the cambial 

activity and tuberisation were supressed in sweet potato 
roots. Nosberger and Humphries (1965) reported that in 
intact plants the loss of weight by shading was mainly 

from tubers and m  plants without tubers it was mainly 

from stems and leaves.

Matusie Wiez (1967) conducted a pot culture study 

on sugarbeet and observed that shading for the whole 
growing period reduced root weight to 28.7 per cent of 
the control. Sakiyama (1968) observed that the greater 
the shading the lower was the fruit weight, when the 

light intensity was lowered to 50 or 25 per cent of full 

light. Green house studies showed that heavy shade inhibits 

tuberisation m  sweet potato (Martin, 1985).

Shading effect on the growth of sesame plant was 
studied by Moursi and Gawad (1963) and observed that the 
number of fruits and dry weight of fruits was highest at 
100 per cent light intensity.

It has been reported that yield reduction m  the 
sweet potato when intercropped with corn (Cscobar-Carranza, 
1975; Lizarraya Herrera, 1976 and Moreno, 1982) and coconuts
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(Zara al., 1982) has been attributed to shade imposed

by taller crop. Caesar (1980) reported that m  Xanthosoma 

saqittlfolium and Colocasia esculenta, the c o m  grew only 

under shade conditions and the growth of cornels was 

negligible. Cormel yield was only 50 per cent of that of 

c o m  under shade, as against twice the yield of cormel as 

that of c o m  m  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 m  yield w ith increase m  shade 

intensity (Lalithabai, 1981). Hie 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 (1983) reported that 

the rate of tuberisation increased with increase m  the 

duration of exposure to light.

The time taken for tuber initiation under open and 
shade conditions was observed for 12 cultivars of cassava 

by Ramanujam et a l . (1984). They observed a considerable

delay in tuber initiation under shade when compared to the 
open condition. They opined that the yield reduction of 

the varieties due to shade effect ranged from 65 to 94 

per cent. They observed less number of tubers per plant
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that most of the photosynthates of shade grown cassava 

plnnLs wcro utilised for ahoot growth nffooting Lubor 
growth.

Igbokwe ert _al. (1985) studied the intercropping
effect of cocoyam with plantain and observed that inter
cropping reduced the yields of both Colocasia esculenta 
and Xanthosoma saqlttlfolium when compared to pure stands.

Responses of four sweet potato cultivars to different 

levels of shade was studied by Roberts-Nkrumah et _al. (1986b)

and pointed out that although overall differences in tuber 

fresh weight among plants in the shade treatments were not 
significant, tuber fresh weight m  50 per cent shade was 

markedly lower and little tuberisation occurred in 75 per 
cent shade. Significantly lower potential tuberisation 

index values were recorded m  73 per cent shade, though 
they observed no significant difference for the above 

charactors among the treatments, open, 25 and 55 per cent 
shade. Number of tubers and percentage of tuberisation 

index also were reported to be significantly lower under 
73 per cent shade. They also observed a decrease in the 
size of the tuber with increase in shade intensity and 
significantly lower tuber weight ratio for plants grown 
under 73 per cent shade than m  other treatments.
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Aclan and Quisumbing (1976) observed no difference 
for rhizome yield in ginger betw.vn plants grown under 

full sunlight, 25 per cent and 50 per cent shade, but 
heavier shading of 75 per cent reduced the yield.
Radha (1979) observed that the fruit weight of pineapple 

with crown was not influenced by shading. But the 
contribution of crowns to the fruit weight increased as 
the intensity of shade increased. Consequently there 

was a reduction m  fruit weight without crown. It was 
also observed that shading above 25 per cent was beneficial 

to the extent of reducing peel and core weight of the 
fruits. Colocasia did not show any marked decrease in 
yield with increase m  shade upto 50 per cent of full 
light (Lalithabai, 1981).

2.1.7. Quality of produce

Myhr and Saebo (1969) observed that in some grass 

species the crude ash and protein contents were approxi
mately doubled by shading to 10 to 15 per cent of the 

intensity of natural light whereas the sugar contents 

approximately halved. Serious lodging occurred as a 
result of reduction in fibre content.

Tamaki and Naka (1972) observed that shading 
(30 per cent day light) lowered the carbohydrate content 
and especially sugar contents of plants particularly of 
the stem and lowered the carbohydrate and especially the
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starch content of the pods, but seed carbohydrate was 
little affected. Palis and Bustrillos (1976) observed 
in grain sorghum plant^feubjected to 0, 25 or 50 per cent
shade that protein increased while carbohydrate decreased 

with decrease m  light.

Aclan and Quisumbing (1976) recorded lowest starch

content in rhizomes under 75 per cent shade m  ginger.

Shading was found to increase the concentration of total 

soluble and protein nitrogen m  the g r a m  tissue when 
20 to 100 per cent full light was tried on wheat,
(Moursi et ad., 1976c).

Hozyo and Kato (1976) observed that the roots of
sweet potato when exposed to sunlight resulted m  the
decrease m  the starch content of exposed parts.

Graded shade levels of 20, 47, 63, 80 and 93 per cent 
on soybean was found to have little effect on oil and 

protein content of seeds except at 93 per cent shade where 
the protein content was highest and oil content was lowest 
(Wahua and Miller, 1978).

Leelavathi (1979) reported that shading m  black- 
gram resulted m  increased carbohydrate status of the seeds 
and a larger pool of soluble nitrogen.

Radha (1979) observed that cruality of fruits in 

general decreased m  pineapple under shaded conditions.
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Fong et _al. (1980) m  Taiwan conducted experiments 

on tea crops and concluded that 75 per cent shading for 

2 to 3 weeks improved the quality of green teas. An (1982) 
studied the effect of light intensity on groundnut and 

observed that shade increased the oil content of older 

fruits and starch and reducing sugar contents of seeds.
Cjeovge

Sansamma^(1982) observed no significant effect on 

protein content and protein yield due to shade for groundnut, 

blackgram and cowpea.

Shading which reduced the light intensity by 

45 per cent for 24 hours reduced sugar levels m  leaves, 

stems and pod walls by 43, 35 and 42 per cent respectively 

and reduced leaf starch content by 70 per cent (Setter _et al. 

1984).

2.1.8. Nutrient content

Kraybill (1922) recorded higher contents of moisture 

and nitrogen m  shaded leaves of apple. The potassium 

content of some grass species when grown under 85 to 90 

per cent shade was nearly double than those m  full day 

light (Myhr and Saebo, 1969). Phosphorus, calcium and 

magnesium contents also increased under shading. In cocoa 
leaves also the nitrogen and moisture contents were higher 

when plants were grown under shade (Guers, 1971).

Cantliffe (1972) observed that m  spinach the 

concentration of potassium m  the tissues increased with
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reduction in light intensity. Tamaki and Naka (1972) 
reported that plant nitrogen especially soluble nitrogen 

was slightly raised by shading. In the roots soluble 

nitrogen rose and in nodules the protein fraction was 

increased by shade. In pods and seeds nitrogen content 
and composition were little affected by shade treatments.

The uptake pattern of maj or nutrients in pineapple 

was not found to be greatly influenced by shading 
(Radha, 1979). It was also observed that shading increased 

the magnesium content of leaves at all stages of growth 
and nitrogen content at later stages of growth.

Plant contents of nitrogen phosphorus and potassium
were found to be significantly affected by shade (Oladokun,

/1980) and Wong andWilson (1980) observed marked improvement 
in nitrogen accumulation by green panic. According to 
Lalithabai (1981) contents of nitrogen, phosphorus and 
potassium in all the plant components of coleus, colocasia, 

sweet potato, turmeric and ginger increased with increasing 
intensities of shade.

In soybean, total leaf and stem nitrogen contents 
were largely and negatively correlated with shade.
(Wahua and Miller, 1978; Trang and Giddens, 1980).

Wong and Wilson (1980) reported that the nitrogen yield of 
siratro m  pure sward declined with shading. Gopinathan 
(1981) observed higher percentage of nitrogen, phosphorus
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and potassium m  cocoa seedlings grown under direct sun 

light than in the shaded plants.

2.2. Response of minor tuber crops to major plant nutrients

Experiments carried out from the early 1950's 
revealed that the response of yams to nitrogen, phosphorus 
and potassium was dependent on the soil type and also it 
was found to vary from location to location (Irving, 1950; 
Obihara, 1962).

2.2.1. Growth attributes
i

Purewal and Dargan (1959) reported that with the
Iapplication of 56 kg nitrogen hectare , the length of

Ivines in sweet potato significantly increased over no
nitrogen. Increased plant height with nitrogen application

1 1 was reported m  potato by Dubey and Bharadwaj (1971) and
Krishnappa and Shivashankc,ra (1981) and in colocasia by
Hossam and Rashid (1982).(

Enyi (1970) showed taat nitrogen had positive effect 
on leaf area development an̂  mean relative growth rate in 
DiOscorea esculenta■ Kamell(1975) reported that phosphorus

i ’and potash deficiency m  so^L decreased leaf area m  potatoes.
I IAzjih (1976) revealed that tly maximum leaf area per pl&nt 

wajs found m  plants receiving 80 lb nitrogen and 160 lb 
potassium per acra m  yams. l̂ Ngongi (1976) reported increase

I '
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m  plant height, leaf area and leaf size due to Incremental 

dose of nitrogen.

Saiev (1978) found that leaf area plant-'*' increased 

with increase m  the rate of applied NP and NPK in potato. 

Hafizuddm and Haque (1979) found that length of vine per 

plant was not affected by nitrogen and potash treatment in 

sweet potato. Geetha (1983) observed significant influence 

of nitrogen and very little influence of potassium on plant 

height of coleus.

2.2.2. Dry matter production

Nambiar et al. (1976) reported no significant effect 

on the weight of vine in sweet potato due to increased 

fertilizer application. Krishnappa and Shivasankara (1981) 

obtained increased fresh weight on haulm in potato with 

increased nitrogen application. Geetha (1983) opined that 

N @ 60 kg and K @ 120 kg ha-*' was sufficient to produce 

highest dry matter yield m  coleus.

In an experiment for comcaring the fertilizer 

levels viz. 60:60:90; 80:80:120 and 100:100:150 kg NPK ha-*". 

Sasidharan (1985) reported no significant difference due 

to fertilizer levels on the length of vine, LAI and total 
dry matter production.



2.2.3. Yield and yield attributes

Wormer (1934) reported that abundant supply of 

nitrogen will favour top growth (stem and leaves) and 

impair the process of tuberisation by diverting more 

energy to vegetative growth, while relatively low doses 

of nitrogen can reduce vigorous top growth and hasten the 

process of tuberisation. Wilson (1964) and Krochmal and 

Samuel (1967) reported similar results m  cassava.

2.2.3.1. Size and number of tubers

Pena (1967) reported that corm density was decreased 

by nitrogen application and increased by phosphorus m  taro.

Application of 120 lb N + 90 lb ^2®

acre  ̂ produced the maximum number of grade A tubers in 

potato (Miah et al., 1974) . In a trial with tannia where 

P at 100 kg ha-  ̂ and all combination of 0, 50, 100 or 

200 kg N and 0, 25, 50 or 100 kg K ha-1 was given K a n k a n  

(1974) reported that number of cormels increased with 

application of upto 100 kg N and 50 kg K ha . White et al. 

(1974) reported that increased rates of nitrogen and potash 

resulted m  increased total yields and percentage of 
'A' size tubers.

Gupta and Saxena (1975) stated that increasing 

nitrogen rates from 0 to 240 kg ha-1 increased the percentage 

of large tubers m  potato, while application of 0 to 80 kg
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P20  ̂ ha had no efEect on the yield of various grades 

of tubers. Loue (1979) pointed out that nitrogen and 

potassium fertilizers increased the size of tubers m  

potato.

Kpeglo _et al. (1981) observed that a combination
_1of NPK @ 45:0:30, 90:25:30 and 90:50:30 kg ha produced 

marketable tubers of 38.43, 34.03 and 34 .28 t ha-'1' 

respectively in white yam. He also noted that nitrogen 

and phosphorus application resulted in significantly 

large tubers.

Hossain and Nashid (1982) studied the response of 

Colocasia esculenta to 160 and 320 kg of N ha 1 and 

observed that number of cornels hill-1 was increased by 

the higher dose of nitrogen ha 1 . Potassium fertilization 

raised the percentage of marketable tubers of Dioscorea spp 

(Obigbesan et ad., 1982) .

Geetha (1983) found that m  coleus highest marketable 

tubers were obtained by N and I each at the rate of 120 kg ha 1. 

Fertilizer levels weie reported not to influence the length 

and girth of tuber in lesser yam (Sasidharan, 1985).

2.2.3. 2. Yield

According to Irving (1956) and Obihara (1962) on 

leached acid sandy soils of Eastern Nigeria,the response 

m  yams could be observed only with nitrogen and potash.
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From experiments conducted on yams m  Eastern Nigeria it
was found that the optimal rate of potash was 26.9 kg

-1 -1K20 ha when nitrogen and phosphorus applied @ 36.9 kg ha
(Anon, 1962). But when nitrogen and phosphorus were 

increased to 53.8 kg each ha  ̂ the optimum rate rose to 

80.7 kg ha-1.

Application of amonium sulphate @ 763.6 kg ha 
3 months after planting along with the application of 

phosphorus or potash as basal dressing gave an increase
m  the yield of white yam (Dioscorea rotundata) from

-1 -116 t ha to 20.57 t ha (Chapman, 1965) .

The fertilizer trails conducted at Umudike Research 

Station in 1966 and 1967 showed that yams responded 

significantly only to nitrogen and not to phosphorus and 
potassium. Similar results were also obtained by 
Umanah (1973) in experiments carried out at Ibadan.

Greig (1967) found that for sweet potato m  sandy 
loam soils of Kansas, the optimum dose of nitrogen, 
phosphorus and potassium were 28, 125 and 67 kg ha  ̂
respectively. The highest yield of upland taro was 

obtained when fertilized with 560:560 and 1120 kg NPK ha ^. 
The rates of nutrients tried m  this experiment were 
0, 280, 560 and 1120 kg each of N, P and K ha-^
(£ena and Plucknet, 1967) .



Mandal and Saraswat (1968) reported that a 
fertilizer dose of 25 t farmyard manure + 80 kg N +

80 kg ^2^5 + gave the highest yield
while the most economical fertilizer usage was found 

to be 25 t farmyard manure + 40 kg N + 40 kg £2^5 *
80 kg K^O ha for sweet yam (Amorphophallus companulatus).

Mandal et al. (1969) found that the tuber yield m  
Dioscorea esculenta increased progressively with the 

increase m  N application upto 80 kg ha-'*' and K at 
120 kg ha  ̂but declined with further increase m  N and K. 
Yong (1970) reported that N, Y and NTK increased yield of 
tuber m  potato while P had no effect.

In small scale field experiments with yams on more 

than 100 farms, Geoding (1971) observed that the application 

of 20 lb N + 22 lb ^2^5 + ^2^ acre  ̂ increased yield
by about 9 per cent. Ferguson and Haynes (1971) reviewed 

the fertilizer trials on yams and noted relatively low but 
positive yield response with nitrogen and organic manures 

and m  some cases responses to low rates of potassium and 
apparent yield effect for phosphorus. Mandal et al. (1972) 
observed that for colocasia, the tuber yield increased 
significantly with increasing levels of N and K upto 
120 kg ha each but economic dose was found to be 80 kg N 
and 120 kg K^O ha-1. He also reported that for cocoyams 
the dose of NPK @ 100:50:100 kg ha gave significantly 
higher yield.
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Singh et _al. (1973) studied the response of 

Dioscorea esculenta to different levels of nitrogen and 

potash and observed that the tuber yield increased

progressively with increase m  application up to 80 kg N
-1 -1ha and 120 kg K^O ha , but declined with further

application of nitrogen and potassium.

USD A (1974) pointed out that potassium is 

particularly needed during tubenzation. In an experiment 

with potato, Sukla and Singh (1975) reported that high 

application of potassium was found to improve tuber 

efficiency thus giving higher tuber bulking rate.

Azih (1976) reported that nitrogen depressed the 
yield m  yams when it was comomed with potassium at the 

highest levels. A gradual increase m  weight of tuber was 

also noted along with increase in nitrogen and potassium 

application. Maximum weight of tubers was obtained m  

plants receiving 89.6 kg N ha  ̂ and 89.6 kg ha-'*'.

He also observed that application of 67.2 kg N + 134.4 kg 

1^0 ha "*■ to yellow yam (Dioscorea cayonensls) gave the 

highest average tuber yield of 21 t ha-'1" compared to 
16.5 t ha without any fertilizer.

Nair and Mohankumar (1976) observed that NPK 

at 120:80:80 kg ha-'* were optimum for securing high tuber 

yield and good quality tubers for D. alata. Shyu ad Chen 

(1978) found that tuber yield m  D. alata increased with 

increasing rates of both P and Y le. with 50 kg P2°5 +

100 kg K20 ha-1*.



Steeghs (1979) was of opinion that under Irivandrum 

condition, potassium is the most critical nutrient so far 

as yield of sweet potato is concerned. According to him 

75 kg 1^0 ha  ̂ was optimum for sweet potato.

Phosphorus requirement of yams was studied by 

Zaag e_L a_l. (1980) and repoit d I ha L the exlernal P

requirements of yams ranged fron 0.005 to 0.02 pom P 

m  soil. D. alata had the highest P requirement but also 

gave the highest tuber yields. D. escul°nta and 

D. rotundata which produced lower yields did not respond 

to applied P.

In the case of Dioscorea rotundata, Kpeglo et ad.
_  1

(1981) reported that 90:50;30 kg NPK ha gave the highest 
yields and optimum was found to be 90:25:30 kg NPK ha . 

Aduoyi and Okpon (1980) reported that for Dioscorea rotundaia 

tuber yield was highest at 200 kg N ha-''".

Ramaswamy et al. (1982) observed that for Colocasia 

esculenta NPK level at 40:60:120 kg ha-'*' resulted m  highest 

tuber yield of high quality tubers.

Dioscorea spp showed economic responses to N and K 

and best results were obtained when the application corres

ponded with the period of maximum plant metabolism and no 

response was observed for phosphorus application 
(Lyonga, 1982) .

Mandal _et ad. (1982) showed that the optimum nitrogen 

and potash rates for Colocasia antiguorum were 100 and



144 kg ha~^ respectively. Geetha (1983) reported that 
nitrogen d> 60 kg ha  ̂ and K # 120 kg ha  ̂ were sufficient

to produce high tuber yield ha-'1' for coleus.

Lyonga (1984) observed that nitrogen based and 

potassium based fertilizers significantly increased yam 
yields and reported that nitrogen at 160 units ha-1 and 
K at 120-240 units ha  ̂ caused significantly improved 

yields of Dioscorea spp.

In the experiment conducted by Sasidharan (1965) 

the lowest level of 60:60:90 kg NPK ha-'1' produced a tuber 
yield of 19.2 t ha-'1' of tuber while higher level of 
80:80:120 and 100:100:150 kg NFK ha 11 recorded 20.57 and 
21.49 t ha  ̂ of tuber respectively. He was of opinion
that since the difference in yield were not statistically
significant, the lower level of 60:60:90 kg NPK ha can 
be considered sufficient to D. esculenta when grown under 
open condition.

Villanueva (1986) reported that for yams m  its 

early stages of growth, the developing shoot is sustained 
by food resources of the tuber and therefore few or no 
additional nutrients are needed during the first week of 
growth. Thereafter large quantities of nitrogen is 
needed to stimulate vegetative growth. During tuber 
formation potassium becomes the limiting element. Yams 
appear to be very efficient m  extracting phosphorus from 
the soil and seldom need added quantities.
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2.2.4. Effect on nutrient uptake

Pena (1967) reported that application nitrogen 
increased the nitrogen content of taro leaves, but 
decreased their phosphorus and potassium contents.
At the same time^application of phosphorus increased 
the phosphorus content but decreased the potassium 
content and application of potassium increased potassium 
content but decreased Ca and Mg contents, increased 
nltioyun ronLonL in lo ivi' i of u j It h I lninfid 1 v o  nncl 
decreased it m  leaves of submerged taro. He also 
observed an increase of protein corm by 93.5 per cent 
due to increased nitrogen fertilizer.

Sobulo (1972) estimated that a yam crop of
-1 -126 t ha removed 133, 10 and 84 kg ha of N, P and K

respectively. Varis (1973) reported that nitrogen 
fertilization to potato increased the uptake of nitrogen, 
phosphorus, potassium, calcium and magnesium, potassium 
application had no effect on phosphorus or potassium uptake, 
but the uptake of phosphorus was reduced by a heavy NPK 
application.

The mean nutrients removed per tonne of dry matter 
produced by Dioscorea al a ta wer<= Id. 2 kg nitrogen and 17.9 kg 
K and by D. Cayanensis were °.0 kg N and 11.9 kg K where as 
J?* rotunda ta removed 11.5 to 12.8 kg N and 12.7 to 14.7 kg 
K (Obigbesan and Agboola, 1978).
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Obigbesan et ad. (1982) observed that nitrogen and 

phosphorus constitute the major nutrients removed in large 

amounts by yams (Dioscorea spp). The average nutrient 
removed via the tuber ranged between 128 and 155 kg Nj 

16.9 kg P2®5 anĉ  to kg K^O ha-''- uptake of nitrogen
upto 16 3 kg ha-'*' by yam crop also had been reported 

(CTCR1, 1983) .

2.2.5. Effect on quality of produce 

2.2.5*1. Starch content

Mandal et a_l. (1969) reported that the starch 
content In D. esculen La showed slight increase upto 40 kg 

N ha *■. In the case of potassium, starch content responded 

upto 120 kg K^O ha while sugar content increased upto 
80 kg K^O ha-'*'.

Mazur and Dworakwoski (1979) found that increasing 

rates of NPK tended to decrease the starch content of 

potato tuber.

Nair and Mohankumar (1976) observed that starch 
content of tuber did not show an^ significant variation 
m  D. esculenta.

2*2 *5 .2. Protein content

Mandal et al. (1969) reported that crude protein

content showed an increase upto 80 kg N and 40 kg K20 ha_1
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m  D. esculenta. The protein content of ruber was found 

to be enhanced by nitrogen application in D. esculenta 
(Nair and Mohankumar, 1976).

Shyu and Chen (1978) observed an increase in root 
protein content with phosphorus application in D. alata 
while a decrease m  protein content was observed with 
potassium application.

Geetha (1983) observed that the application of 
nitrogen and phosphorus at 90 kg ha  ̂ each enhanced the 
protein content and starch content in coleus.

Carveho _et ad. (1983) observed no significant effect 
of fertilizer treatments on crude protein and crude fibre 
contents of sweet potato.
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3. MATERIALS AND METHODS

Field experiments were carried out to study the 

fertilizer management practices and shade responses of 

minor tuber crops viz. greater yam (Dioscorea alata), 

lesser yam (Dioscorea esculenta), tannia (<anthosoma 

saqittifolium) and elephant footyam (Amorphophallus 

companulatus). There were two field experiments.

I Screening of minor tuber crops under varying 

intensities of shade^ aocl

II Fertilizer management practices of minor tuber 

crops in coconut based cropping systems

3.1. Experimental site

The first experiment was conducted at the Instructional 

Farm, Vellayani and second experiment was conducted at the 

farm of Coconut Research Station, Balaramapuram. Both 

locations are in Trivandrum District. The Instructional 

Farm, Vellayani is located at 8°N latitude and at an 

altitude of 29 m above mean sea level. The Coconut Research 

Station, Balaramapuram is situated at 8°N latitude and 
76° 57' E longitude, at an altitude of 64 m above mean 
sea level.



3.2. Soil

rhe soil of these experimental locations is red 

loam belonging to the Vellayani series and texturaly 
classed as sandy clay loam. The physical and chemical 

characteristics of the soil are given m  Table 1.

Table 1. Soil characteristics of experimental fields

Experiment I Experiment II

A. Mechanical composition

Coarse sand (percentage) 13 .60 34.55

Fine sand (percentage) 3 3.15 33 .16

Silt (percentage) 27 .86 4 .06

Clay (percentage) 25 .39 28.04

B. Chemical properties
AvaJ LdbJ l li L Ll oguli (ky hi ') 1 M  . OU luu . (JO

Available (kg ha-"'") 39 .45 32 .20

Available I^O (kg ha-1) 123 .12 51.23

PH 5 .30 5 .60

3.3. Nature and Cropping History

The experimental sites were lying fallow during the 

previous year. Prior to that, the land used for Experiment I 

was under coleus. The coconut palms m  the garden selected 

for the experiment II were spaced at 7.5 m and were of 

20-25 years of age. IntercropDing was not practised m
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this coconut garden since last five years prior to the 
commencement of the experiment.

3.4. Season

The first experiment was conducted from May to January 

in the year 1985-86 and the second experiment was conducted 

from May to January m  the years 1985-86 and 1986-87. The 
four tuber crops were planted during the last week of 
April in both the experiments.

3.5. Weather conditions

The area enjoys a typical tropical climate. The 
total annual rainfall was 1587.3 mm during the first year 
and 1533.2 mm during the second year. The meteorological 
data for these periods are presented m  Appendix I and Fig.I.

3.6. Materials

3.6.1. Planting materials

Locally popular cultivars of the crops were used for 

the experiment. For greater yam seed tuber pieces weighing 

300-350 g were used for planting. Medium sized whole tubers 

weighing 100-150 g were used for planting lesser yam. In 
the case of tannia, side tubers each weighing 40-45 g were 

planted and for elephant footyam, cut pieces of one kg each 
were used for planting.
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3.6.2. Fertilizers

In CxDenment I, each of + ho crops received the 

respective cultural and manurj i 1 i n c t i c c s  as per the 

package of practices recommendations of the Kerala 

Agricultural University (I AtJ, l°ni) . in 1 poriinont TI, 

the crops were manured as per the treatments. Fertilizers 

with the following grades i°re u" <i foi the p^peuments.

Urea - 46 per ̂  nt nitroqen

Super phosphate - 16 cci crnt ̂ 2^5

Ilunate of potash - 60 per cnnt ' ^0

3.6.3. Shading

Artificial shading to th<~ desired level as per the 

treatments was obtained b} p l i c i m  coir nats on erected 

pandal1'. An i^nqo mor-h matt in i of in'-- — >i --|~o 1/3”, 3/4"

i n< I I " w j u lint | liii i li! lii ii III o I /1 i i nl

50 per cent and 25 per cent tesoactively.

Pandals of size 25 ( in v,ri m  •'cl 1 soi j n L e h

for each shade level. Sufficient space (3 in) was provided 

between treatments so that rnutu 1 rh a d i m  was minimised to 

the extent possible. Each tandal i as covered on all the 

sides with unplated coconut icav^- ^ ccpt for CO cm from 

the ground level. Raised beds uprn t 1) en betiorn different 

crops to avoid the border etiect c o n s i d ^ r a o h . An Aplab 

luxmeter was used for adju<_nc Hi'’ shade intensities.
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3.7. Methods

3.7.1. Layout of the experiment

The experiment I was laid out m  split plot design
with 4 replications. The m a m  plot treatments were different
intensities of shade and the sub plot treatments were the 

■netcrops. The^plot size was 4.5 x 4.5 m. The layout plan 
is given in Fig.2. ^hade was allotted to mainploLs from 
the management point of view of the experiment, a cowfwjo

j
'ooi&Ql cjjos ltf(L out fov o-YYivJing oL fcbe net- ploL s

Treatments

Main plot treatments Sub-plot treatments

so -  0 per cent shade (open) V1 - Greater yam

S1 - 25 per cent shade (low) V2 - Lesser yam

S2 - 50 per cent shade (medium) V3 - Tannia

S3 - 75 per cent shade (high) V4 - Elephant footyam

Treatment combinations - 16

T1 - S0V1 T5 - S0^2 T9 " S0V3 T13 S0V4
r2 - S1V1 T6 - 31V2 rio- S1V3 T14 " S1V4
T3 - S2V1 T7 - S2V2 Tn - S2V3 T15 " S2V4
T4 - S3V1 T8 “ °3V2 T -12 S2V3 T16 * S3V4

The experiment II was laia ou t m  randomised
design with three replications m  the interspaces of coconut
palms leaving two meters radius from the base of the palms, 

netThe plot size wcls 4 .5 x 4.5 m.
r\
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Treatment details

Treatments included 4 crops viz. greater yam, 
lesser yam, tannia and elephant footyam and three levels 

of fertilizers viz. (1) full dose of package of practices 
recommendation (2) 75 per cent of package recommendation 

and (3) 50 per cent of package recommendation.

Crop Fertilizer dose

F^ - Full fertiliser dose of package 
of practices recommendations 
of KAU (high) 

r2 - 75 per cent " " (medium)
F^ - 50 per cent " " (low)

Treatment combinations - 12

T1 - V1F1 T5 “ V2F2 T9 ' V3F3

T2 " Vli2 *6 - V s I10 “ V l

T3 - V1P3 T7 " V3F1 T11 ” V4F2

T4 " V2F1 T8 - V3F2 T12 - V4F3

3.7.2. Land preparation and planting 

Greater yam

Pits of size 45 x 45 x 45 cm were made on previously 

dug soils at a distance of 90 x 90 cm. Farm yard manure was 
applied to each pit at the rate of lI/2 kg after mixing with 

top soil. The cut pieces of seed tuber dried under shade

- Greater yam

- Lesser yam

- Tannia
V. Elephant footyam
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after dipping m  cowdung slurry were placed m  the pits 

and the pits were covered with little soi] and daied leafy 

material. Imputation - 15" plants j'Xo 2,5 scj no

Lesser yam

After digging the land to a depth of 15-20 cm, 

mounds were prepared at a spacing of 75 x 75 cm incorpo

rating farm yard manure at the rate of 1 kg per mound.

Medium sized whole seed tubers were planted at the top

of the mound at the rate of one m  each mound and 

completely covered with soil. Population 3bptaol.s/s<̂

Tannia

Planting was done using side corms as seed material 

m  pits of size 45 x 45 x 45 cm made at a spacing of 90 cm 

on either side. Farm yard manure at the rate of 1 kg per 

pit was applied and incorporated well with top soil before 
planting. Population _ 2,5 plants j n>

Elephant footyam

Pits of size 60 x 60 x 45 cm were dug at a spacing

of 90 cm on either side. Farm yard manure at the rate of

2 kg per pit was applied and mi>ed well with top soil. The 

cut tuber pieces of 1 kg each dipped in cowdung slurrv and 

dried under shade were used for planting.Popu\ahoo - 25 planks|sc| m
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3.7.3. Methods of manuring 

Greater yam

A fertilizer dose of 80:60:80 kg of NPK ha was 

given for the crop. Half of the nitrogen and potash and 

full dose of phosphorus were applied within a week after 

sprouting. The remaining quantities of nitrogen and 
potash were given one month after the first application 

along with weeding and earthing up.

Lesser yam

Methods of manuring was the same as that of 
greater yam.

Tannia

The fertilizer dose of 80:50:100 kg MTK ha-1 was 
given for the crop. Full dose of phosphorus and half dose 

of nitrogen and potash were applied within a week after 
sprouting and the remaining half dose of nitrogen and 

potash were given one month after the first application 

along with weeding and earthina uo.

Elephant footyam

The recommended fertilizer dose of 80:60:100 kg 
NPK ha 1 was applied to this crop. Forty five davs after 

planting, full dose of phosphorus and half the dose each 
of nitrogen and potash were applied along with mtercultivation
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and weeding. The remaining nitrogen and potash were 

given one month after the first application along with 

intercultivation and earthing up.

3.7.4. Trailing

Trailing was done for greater yam and lesser yam 

within 15 days after sprouting using coir rope and G.I. 

wire. Observation plants were trailed individually.

3.7.5. Plant protection

Since there was no incidence of pest and diseases, 

plant protection measures were not taken up.

3.8. Biometric observation

3.8.1. Length of the vine/height of the plant

Individually trailed samnln plants were uprooted 

and length of the vine was measured from the base of the 
sprout to the tip of the main vlnn at bi-monthly intprvalr 

m  the case of greater yam and lesser yam. The height of 

tannia was measured from the base of the plant to tip of 

longest leaf and elephant footvam was measured from the 

base to the tip of the plant.

3.8.2. Number of leaves plant

This was counted for greater am, lesser yam and 

tannia m  experiment II.



3.8.3. Leaf area index (LAI)

Leaf area index (LAI) was worked out following the 
gravimetric method (Ruck and Bolas, 1956). From the 
destructive sample plants leaves were separated and 
selected at random and their area was measured using 

leaf area meter. The entire leaves were dried separately 
in a hot air oven at 70 to 80°C to constant weight. The 

total leaf area per plant was calculated using the weight 
to area relationship and total dry weight of leaves.

Then LAI for each of the crop was calculated at different 
stages using the following ecuation.

_ Total leaf area of a plant____
Land area occupied by the plant

3.8.4. Drv matter production

Leaves, stem + petioles and tubers of uprooted plants 

were separated and dried to constant weights at 70 to 80°C 
in a hot air oven. The sum of the dr ' weiqhts of all the 
plant parts gave the total dr> matter yield expressed as 
kg ha- 1 .

3.8.5. Net assimilation rat» (I ic)

The procedure given o y  rJatson (1°58) as modified by 
Buttery (1970) was followed for calculating the NAR. The 

following formula was used to arrive at the NAR expressed



W2 = Total dry weight of plant g m at time t^
_p= Total dry weight of plant g ru at time 

(t2 - t^) = Time interval m  days

A 2 = Leaf area index at time t2

A^ = Leaf area indev at time t^

3.8.6. Crop growth rate

It was worked out using formula of Watson (1958)

-P -1CGR = NAR x LAI expressed as g m day

3.9. Yield and yield attributes

3.9.1. Length and girth of tuber

This was taken only for grcatei yam and lesser yam from 

the sample plant narvested.

3.9.2. Number of tubers per plant

The numoer of tubers from the observational plants 

was counted and their average numoei was worked out m  

lesser yam and tannia.

3.9.3. Yield of tuber per hectare

The yield of tuber obtained from each crop was recorded 

from the net area and expressed m  t ha 1 of fresh weight.

_2



3.9.4. Top weight

The yield of top (vegetative parts) in individual 
crops was recorded from the net area and expressed as 
t ha-1 .

3.9.5. Bulking rate

The rate of bulking in tuber was worked out on the 
basis of increase m  dry weight of tuber (g) per plant
per day and expressed as g day * plant- '*' .

W - w1 
B.R. = t "2̂ 2
Wj = dry weight of tuber at time t^

= dry weight of tuber at time t^

3.9.6. Utilisation index or tuber efficiency

It is the ratio of the tuber weight to the top 
weight (Obigbesan, 1973). This as worked out from the 
fresh weights of tuber and too part.

3.10. Chemical analysis

3.10.1. Chlorophyll content of leaves

Chlorophyll 'a', 'b' and total chlorophyll content
of each crop of the experiment I were estimated at 70,
130 and 190 PAS by spectrophotometnc method as described 
by Starnes and Hadley (1965).

One gram of the representative sample collected from 
the sample plants was taken in a mortar and ground well by
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adding 1 ml of water m  small quantities. From this,
5 ml was taken and mixed wj I h 4b ml cat acoLnrm. The 
acetone dissolves the pigment. The super natant solution 
was collected after centrifuging and the optical density 
(A) of an aliquot was measured using a spectrophotometer 
(Spectronic-20) at wave length of 645 nm and 663 nm.
The contents of chlorophyll 'a1, 'b' and total chlorophyll
(mg g  ̂ fresh weight) were then estimated using the 
following relationships.

Total chlorophyll - 8.05 Agg3 + 20.29 Ag4g
(Chlorophyll a+b)
Chlorophyll 'a' - 12.72 A,. ̂ , - 2.58663 645
Chlorophyll 'b' - 22.87 A e ^  - 4.67 A^,„645 663

3.10.2. NPK contents of Diant parts

The samples of plant parts collected for recording 
the dry weight were used for chemical analysis. The 
nitrogen content of leaf, stem + petiole and tubers at 
different growth stages was determined by modified 
microkjeldahl method, phosphorus content d / the 
vanadomolybdo - phosphoric yellow colour method and 
potassium by flame photometry (Jacl son, 1967) .

3.10.3. Uptake of NPK nutrients

The total uptake of nitrogen, i hosphorus and potassium 
by the plant and individual plant parts was calculated at
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different arowth stages from t-h<= tin w^iaht" and the 
NPK contents of the different plant parts and expressed 

as kg ha  ̂.

3.10.4. Starch content of tubers

The starch content of tuber was estimated by using 

potassium ferncyamde methods (Ward and Figman, 1970) 

and expressed as percentage of the dry weight.

3.10.5. Protein content of the tuber

The protein content of the tuber was calculated 

from the per cent of nitrogen m  tuber bv multiplying 

with the factor 6.25 (Simpson et ad., 1965).

3.11. Soil analysis

The soil was analysed for available nitrogen, 

available phosphorus and ava±’ ■'ole potassium contents 

before and after the experiment. Before the experiment, 

composite soil samples from different replication and 

after the experiment, treatmentwise soil samples were 

collected for analysis.

3.12. Statistical analyst0

The data pertaining to -various characteristics were 

subjected to statistical anah s j g using appropriate statistical 

tools following Cochran and Co<, 1°67 . Biometric



53

observations viz. length of the vine/height of the plant, 

number of leaves, length and girth of tuber, number and 

weight of tubers per plant etc. were analysed separately 

for each crop as ROD as these observations cannot be 

combined because of the peculiarity of each crop and for 

other characters viz. LAI, chlorophyll content of leaves, 

matter pioduction, NAR, CGR, tuber yield, top yield, 

bulbing rate, utilisation m d e > , uptake of nutrients, starch 
and protein content of tuber and nutrient status of the soil 

after the crop, combined analysis was carried out to reveal 

crop variation in respect of above characters.

Correlations were i b o  voided out between yield 

and uptake of nutrients. T h e  economics of intercropping 

different tuber crops at varying levels of fertilizers was 

also worked out.
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4. RESULTS

4.1. Experiment I

Results of the experiment ‘Screening of minor tuber 
crops under varying intensities of shade* are presented below.

4.1.1. Growth character

4.1.1.1. Length of vine/height of plant

The data on length of vine/height of plant of 
greater yam, lesser yam, tannia and elephant footyam are 
presented m  Table 2.

Greater yam

Length of the vine was found to be significantly

influenced by different intensities of shgde at all stages
ol growth (lable 2) Oi yienU i y mi. Vine length lnci ea 3i cl
with increase in shade intensity upto 50 per cent (medium 

dt 190 DAS
shade) , After that a drastic decline in vine length was 
observed at 75 per cent shade (intense shade) which was 
statistically on par with that of *0‘ per cent shade (open) 

at the initial stages.

The vine length was found to increase with 

advancing age.

Lesser yam

Shade had significant influence on the length of 
vine of lesser yam only at 190 DAS (Table 2l). In general



Table 2 (a) Effect of shade on lergth of vine/height of
plant in cm at 7o DAS

Shade levels Geeater yam Lesser yam Tannia Elephant 
foot yam

s0 -O' 

S1 25

percent
shade

II

705o 50 

1020.00

276.00

316.00

62.2 5 

92,12

41,12

43.50

S2 50 II 1107,25 339,50 83.00 48,50

S3 75 II 767„00 324.00 82.75 75,75

F test S NS S S

CD (0.05) 273 0 57 - 19.22 6.37

SE 85, 52 27,95 6.01 1.99

S - Significant NS - Not Significant



Table 2 (b) Effect of shade on length of vme/height of
plant m  cm at 130 DAS

Treatments Greater yam Lesser yam Tannia Elephant 
foot yam

so 917.00 288.25 63 .00

11

inQ

00

S 1 1157.00 325.75 102.75 52.38

S2 551o00 334.50 94.00 65.75

S3 813.00 340.50 100.75 75.75

F test S NS S S

CD (0»05) 279.57 - 14.47 19.93

SE 87.38 19.74 4.52 6.23

S - Significant NS - Not Significant



Table 2 (c) Effect of shade on length of vine/height of
plant in cm at 190 DAS

Treatments Greater yam Lesser yam Tannia El^phart 
foot yam

so 979eOO 293.50 87.75 53.00

S1 1162.00 312.00 119.25 53.40

S2 1166.00 417.00 119.25 68.50

S3 82 5o00 437.50 114.50 80.25

F test S S S NS

CD (0.05) 74 .98 109.24 15.57 -

SE 23.44 34.15 4.37 10.32

S - Significant NS - Not Significant

cn



there was an increase m  vine length with increasing 

shade intensities. With advancing age, the length of 

vine increased at all shade levels.

Tannia

The height of plant at different stages of growth 

was found to be significantly influenced by shading. The 

plants grown under shade were significantly taller than 

plants grown m  the open at all stages of growth. There 
was no perceptible difference m  the height of the plants 
grown under different shade lei. els. With ageing of the 

crop the height was also increased.

Elephant footyam

Elephant footyam was taller under shade situations 

than m  the open showing significant difference upto 130 DAS. 

At 70 DAS, the plants grown under 75 per cent shade was 

significantly taller than all other treatments. At 130 DAS 

the plants under 50 per cent and 75 per cent shade were on 

par. At the later stage of the crop, the treatments lacked 

statistical significance on this character.

4.1.1.2. G n t h  at the base of the stem

I’he data for tannia and elephant footyam are 

presented in Table 3.
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Table 3 (a) Ertect of snade on girth at the base of

the stem in cm at 70 DA3»

Treatments Tam la Elephant 
f oot yam

so 2 0 . 2 5 1 5 . 8 8

S1 29 oOO 1 5 . 7 5

S2 25. 00 1 5 . 7 5

S3 24.88 1 6 . 2 5

F test S NS
CO ( 0 . 0 5 ) 5o o5 -
SE 1 . 7 7 0 . 5 2

zn
-3
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Taole 3 (b) Effect of shade on girth at the base of
the stem in cm at 130 DAS

Treatments Tannia Elephant 
foot yam

S9 to o o 14.63

S1 31.75 14.38

S2 270 50 14 o 75

S3 28o 50 16.25

F test S NS

CD (0o05) 3 o 55 -

SC loll o . a o



Table 3 (c) Effect of shade on girth at the base of 
the stem m  cm at 190 DAS

Treatments Tannia Elephant 
foot yam

s o
3 3 „ 7 5 1 4 075

S 1
4 0 o 75 1 5 o40

S 2
3 4 eOO 1 4 0 75

S 3
32 oOO 1 6 025

F test NS NS
CL) ( 0 o 0 5 ) - -
SE 2 o 12 0o 91

S 3ign_r icant NS Not Significant



The girth at collar was significantly influenced 
by shade in tannia upto 130 DAb. Ihe girth of plant
under 25 per cent shade showed signif lcant^superiority
over open at 70 DAS and 130 DAS but over 50 per cent
shade at 130 DAS only. But at later stage, there was
statistical parity between these treatments though the 
highest value was recorded by 25 per cent shade level.

Girth at collar was found to increase with age of 
the crop and maximum value was reported at 190 DAS. The 
extent of increase in girth was more conspicuous at lower 
shade intensities.

Elephant footyam

The effect of shade on the girth at the base of 
the stem was not significant at any of the growth stages.
The highest value was recorded by the intensely shaded 
(75 per cent shade) plants.

4.1.1.3. Leaf area index (l a i)

The data for greater yam, lesser yam, tannia and 
elephant footyam are presented in Table 4 and Fig.4.

The main effect of shade significantly influenced 
the LAX at all stages of growth. LAI was found to be minimum 
at 'O’ per cent shade and at 75 per cent shade. Between 
stages, the LAI showed an increasing trend.

Tannia
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Table 4 (a) Effect of shade on leaf area index at 7o DAS

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Mean

so 1 o94 0 o 68 0 o 12 0 o39 0o78

S1 4e>37 Oo 77 Oo 28 0 © 52 1 o 61

S2 2 t 07 0*83 0 o 2 4 0»49 0« 91

S3 2,-10 0n31 6o20 0o32 0 . 8 1

Mean 2«82 0.65 0o21 0 o 43

F test S S NS NS S

CD ( 0 . 0 5 ) SE
cro os - Oo 15 0 o 05

snade - Oo 2 1 0 oG7
c o-oj. nation — Oo 29 OolO

S - Significant NS - Not Siqrifi^nt



Table 4 (b) Effect of shade on L&I at 130 DAS

Shade levels Greater yam Lesser yam Tannia Elephant foot 
yam

Mean

so 3 . 7 1 Oo 63 0«55 0o4o 1.32

S 1
4076 1©33 1 . 3 5 Oo 52 2 924

S 2
4 . 5 2 2 c 22 lo32 0»46 2 o 13

S 3
3 P 64 lc20 1.04 0 o42 1 o o 6

Mean 4 . 1 5 1«47 1 o 19 0 . 4 5

F te st S S S NS S

CD (0o05) SE

crops - Oo 19 0o06

shade ~ Oo25 0.09

combj.:nation - 0 o 2 4 OoOG

S - Significant NS - Not Significant



Table 4 (c) Effect of shade on leaf area index at 190 DAS

Shade levels Greater yam Lessor yam Tannia Elephant 
foot yam

Mean

so 6.98 1.18 1.03 1.63 2.69

S1 6.17 3 o 31 1.77 2.89 3.54

S2 9.25 2.57 2.01 0.35 3 o 55

S3 5.48 0.76 1.84 0.38 2. 12

Mean 6.97 1.96 1.66 1.31

F test S S NS S S

CD (3.05) sr

crops - 0.9b Oo35
shade - 1.14 0.36
combindtion - lo96 0.68

s - Signxf leant NS - Not Sianificant
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LAI differed significantly between crops also 
showing significantly higher LAI by greater yam than all 

other crops at all growth stages. Lesser yam recorded 
the next higher LAI and was significantly superior to 

tannia and elephant footyam at the initial growth stages 
but lacked statistical significance at later stage.

Elephant footyam recorded the lowest LAI values and 
greater yam the highest. Effect of shade levels on 

individual crops was also significant as could be seen 

from the interaction effects of greater yam and lesser yam.

Greater yam

Greater yam recorded the maximum LAI value of 9.25 

for plants under 50 per cent shade at 190 DAS which was 

significantly superior to all other shade intensities.

Lesser yam

Unlike greater yam, the highest LAI (3.31) in the 
case of lesser yam was for 25 per cent shade which was 

significantly superior to all other shade levels excepting 
50 per cent shade o.b 1^0 D<35

Tannia

LAI of tannia differed significantly only at 
130 DAS recording higher values by 25 per cent shade.
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Elephant footyam

Shade had no effect on the LAI of elephant footyam 

upto 130 DAS. At 190 DAS, 25 per cent shade recorded 

significantly higher LAI. LAI went upto maximum at 190 DAS 

for 'O' per cent shade and 25 per cent shade.

4.1.1.4. Net assimilation rate (NAR)

The data on net assimilation rate are presented 

m  Table 5 and Fig.5.

It is seen that shade significantly influenced the 

net assimilation rate of crops during both the stages. 

Between 70 and 130 DAS, the highest NAR was reported under 

50 per cent shade which was significantly superior to all 

other treatments. The lowest NAR was recorded by lowest 

shade level which was on par with that in the open.

Between 130 and 190 DAS, NAR was maximum for open treatment 

which was significantly superior to all other treatments. 

NAR also showel a decreasing trend with increase in shade 

and was statistically on par with that of 50 per cent 

shade and 25 per cent shade.

Between crops also NAR differed significantly, the 

maximum being recorded by elephant footyam during both the 

growth phases. The lowertNAR was reported by lesser yam 

during the initial stage and b} gieater yam during the 

later stages. NAR went on increasing with the ageing of 

the crop excepting for greater yam and tannia.



o -1Taole 5 Effect of shade on Net Assimilation Rate (g m day )

Shade Greater yam 
levels

Between

Lesser yam 

Between

Tannia 

Bet veen

Elephant 
f oot ya m 
Between

Mean 

Between

70 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 and 
190 DAS

10 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 a nd 
190 DAS

so 0t53 2 o06 0«21 G o 21 2.96 3.73 0.68 7.01 lo68 8 . 0 2

S1 2 o19 0o40 0.74 lo 15 0o88 2.31 4.64 5093 2 047 5.08

S2 lo 92 0.26 0.89 0 o42 5o 37 2<> 16 4 o 55 6.53 4.72 3 o94

S3 1 009 0. 50 Oo 17 Oo 55 lc25 0o9 5 0.90 1.45 lo20 2 o 12

Mean lc 43 0o30 0.52 2 o06 2 . e>2 2.30 2.74 4.98

F test NS NS NS S S NS S S S S

CD (0.05) SE
Becveen 70 and 
130 DAS

Between 
190 DAS

130 and Between 
130 DAS

70 and Bet ie°n 
190 DAS

130 and

crops -  1 . 18 lo 50 Oo31 0.52
shade — 0 o 4 6 1.70 Oo 14 Oo 53
coma j.nat ion - lo76 3.00 Oo 61 1.05

S - Significant NS Not significant
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Shade effect on mdii/i lual crops was also studied 

and the results are given below.

Greater yam

Shade did not mfluenc'' the ' of greater yam at 

any of the growth stages. The highest and lowest NAR m  

the early stage was recorded by 25 per cent shade and 

’O' per cent shade respectively. At later stage, the NAR 

went upto the maximum m  tne open ('O’ per cent shade). 

From the data it could also be observed that the NAR 

showed an mcieasing trend only m  the open while drastic 
reduction in NAR was experienced with the ageing of the 

crop for all the other treatments.

Lesser yam

The effect of shade on NAR of lesser yam was 

significant only oetween 130 and 190 DAS. The trend was 

almost the same as that of greater yam. The treatment in 

the open which recorded a lower value during early stages 

recorded the maximum value at harvest stage. All other 

treatments were on par and significantly inferior to that 

at open. Over the stages, the NAR was found to increase 

at all shade levels exceptmg75 per cent shade.

Tannia

The results indicated that shade had significant 

influence on NAR only at the initial growth stage. The
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highest NAR value was recorded by 50 per cent shade at 
the initial stages and by open at the later stage.

NAR increased with ageing of the crop for the 

treatments 'O' per cent shade and 25 per cent shade.

Elephant footyam

The NAR of elephant footyam was significantly 

influenced by the shade during both growth phases. Open 

and intensely shaded treatments recorded almost similar 
NAR values which were significantly inferior to 25 and 
50 per cent shade treatments which were on par at the 
first growth phase (between 70 and 130 DAS) . But during

I
the later stage (between 130 and 190 DAS) NAR of open was 
the highest although was on par with all other treatments 
excepting that of intense shade.

With advancing age all the treatments recorded 

increasing trend m  NAR values. However, the rate of j 
increase was very high m  the open while all other treat
ments recorded only very little improvements.

4.1.1.5. CroD growth rate (CGR)
I

The data on crop growth rate at different growth 

stages are given in Table 5 and Fig. 6.

The results revealed that shade significantly 1 
influenced the CGR during both tne growth phases. W h i l e (



the treatment under open recorded significantly lower values
i t .  t h n  f  I i I O  c o w  111 i > h  110 , I t  w  1 1 i n  v  111111111 f m  M i l " '  I i m l i i i n n l

at the second growth phase. During the second stage, CGR 
decreased with increase m  shade intensity recording the 
lowest value by 75 per cent snade which was statistically 
on par with that of 50 per cent shaoe and significantly 
inferior to '0' per cent and 25 per cent shade.

Crops differed significantly m  CCR and maximum CGR

was recorded by greater yam during the first growth phase 
- 2  - 1(6.17 g m day ) and tannia during the second growth phase 

(2.52 g m 2 day 1).

The shade effect on the CGR of individual croias are 
as follows.

Greater yam

Shade significantly influenced the CGR of greatei yam
at both the growth phases. During the £11st growth phase

25 per cent shade recorded signmcantl y superior value 
—  2 -1(10.41 g m day ) followed by 50 j r cent shade (B.72 g 

-2 -1m day ) and open treatment recorded lowest value of 
-2 -12.08 g m day . But during second growth phase, open 

treatment recorded higher CGR value of 3.72 which was on 
par with that of 25 per cent snade and sigmfieantlj 
superior to 50 per cent and 75 per cent shade.



-2 —1Table 6 Eflect of snade on crop growth rate (g m day )

Shade
levels

Greater yam 
Between

Lesse
Ber

r yam 
«ieen

Tannia 
Between

Elephant 
foot yam 
Between

Mean
between

70 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 & 
190 DSA

70 and 
130 DAS

130 and 
190 DAS

70 and 
130 DAS

130 and 
190 DAS

so 2.08 3.72 0.05 4.11 0.38 1.90 0.36 2.52 0.71 3.06

S1 10.41 2.09 1.34 0.88 0.24 4.23 1.13 2.55 3.28 2.44

S2 8 o 72 0.48 2o05 0.35 1.46 2.68 2.12 2.27 3.59 1.45

S3 3.96 1.21 0.20 0.18 0.23 1.28 0.38 0.45 1.^9 0 . / 8
Mean 6.17 1.87 0.91 1.38 0. 58 2.52 1.00 1.95
F test S S S 3 NS S S S S S

CD (0.05)________    SE
B-twee'n 70 and Between 130 and Between 70 Between
1,3 DAS 190 DAS and 130 DAS 190 DAS

crops 0.62 0.94 0.22 0.33
shade 0.55 0.68 0.17 0.21
combination 1.25 1.89 0.44 0o 66
S - Sianif j.cant NS - Not Significant
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Lesser yam

There was significant difference in the CGR of 
lesser yam due to shade. Open treatment which recorded i
the lowest value in the first growth phase recorded the |

- 2  - 1highest CGR m  the second growth phase (4.11 g m day )
Iwhich was significantly superior to all the other treatment.

t

I
Tannia I

I
CGR of tannia differed significantly during the I 

second growth phase and 25 per cent shade recorded 
significant superiority over the other treatments excepting 
50 per cent shade. During the first growth phase 50 per cent

Ishade recorded higher value but was on par with all the 
other treatments.

I
Elephant footyam I

l
Shade influenced the CGR of elephant footyam

Isignificantly at both the growth phases recording highest 
value by 50 per cent shade and 25 per cent shade in the

first and second growth phases respectively. 25 per centl
shade was on par with t) per cent '■hade and 50 per cent
shade and significantly superior to 75 per cent shade at [
second growth phase.

4.1.1.6. Total dry weight

The data on total dry weight at different growth stages 
of the four tuber crops are presented in Table 7 and fig.7.

73 1



Table 7 (a) Effect of sh3de on total dry weight m  kg ha-''- at 70 DAS

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Means

so 4382.75 1044.75 767.00 1309.00 1875.88

S1 4608.25 1536.50 2202.50 913.50 2315.18

S2 2993.75 1035.50 1346.00 1172.75 1637.00

S3 1483.00 1315.50 802.50 751.25 1088.06

Mean 3367.00 1233.00 1280.00 1036.62

r test S NS S NS S

CD (0.05) SE

crops - 323.62 112.B4
shade - 2 65.69 83.05
combination - 647.25 225.75

S - Significant NS - Not Significant.



Tanle 7 (b) Effect of shade on total dry weight m  kg ha-1 at 130 DAs

Shade levels Greater yam Lesser yam Tannia Elephant 
f oot ya m

Treatment
mens

so 5549 <> 75 1069.00 1445.75 1708.50 2412.00

S1 I0420t>00 2569.00 2907.50 1056.00 4238.13

S2 77 53 oOO 2529.75 2612.25 2404.75 3825.00

S3 3903.75 636.75 1372.25 1056.25 1742.30

Mean 7406.63 1697.00 2084.44 1556.40

F test S S S S S

CD (0.05) SF

crops
shade
como motion

- 609.76
- 495.40
- 1219.52

212.60
154.86
425.36

S — Significant



Table 7 (c) Effect of shade on total dry weight m  kg ha 1 at 190 DAS

Shade levels Greater yam Lesser yam Tannia Elephart 
f oot ya m

Means

so 11176.25 7076.So 3516.75 6870.75 7160.06

S1 10916.50 5069.75 5962.00 9795.50 7935.97

S2 14852,20 2776oC0 4630.00 3009.50 6317.00

S3 4464.40 1031.50 2431.25 712.50 2160.00
Mean 10352.00 3988.00 4135.00 5065.80
F test S S S S S

CD (0.05) SE
crops - 1662.01 605.87
shade - 1847.13 577.59
combinations - 3324«02 1159o40

S - Significant

-sJ
-n
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Table 7 (d) Effect of shade on total dry weight m  kg ha-  ̂at harvest.

Shade levels Greater yam Lesser yam Tannia Elephant 
f oot yam

Means

so 17727o50 6572 . 50 2757.50 5940.00 8249.38

S1 13045.00 7742 ©50 4600.00 5145.00 7633.12

S2 15667 o 50 3737.50 3152.50 1767.50 6081.25

S3 5537. 50 1087.50 1842.50 1622.50 2522.50

Mean 12994.00 4785.00 3088.00 2895.CO

F test S S NS S S

CD (0.05) SE

crops - 1600.80 983.56
shade - 1932.70 604.35
comoination - 3201.59 1116.70

S - Significant NS - Not Significant.

-d
-d
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The Lotal dry weight was significantly influenced 

by different jluide levels at )1J qiowth stages for all 

the tuber crops. rhe total dry weight at 25 per cent 

shade was superior Lo all other treatments 

throughout the growth stages exceDt at harvest where in 

open treatment ('O' per cent shade) recorded maximum dry 

weight which was on par with 25 per cent shade. Drastic 

decline m  dry weight was also observed under intense 

shade level.

There was significant difference between crops in 

total dry matter production and greater yam was found to 

be significantly superior to the other three crops at 

every stag» of growth.

5h ido inter ic t ion with cro] was a D o  influenced 

signiflcantlj.

Greater yam

Shade had significant, influence on total dry matter 

of greater yam. Ihe total dry weight was maximum under 

25 per cent —ini luring the initial stages and at harvest 

stage open treatment gave inavimum dry weight. llantsgrown 

under intense shade recorded significantly lower dry weight.

Ilant drj matter production increased with advancing

age of the crop at all growtn stages.
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Lesser yam

There was significant influence of shade on total i
I

dry weight of lesser yam at all qrowth stages excepting 

at 70 DAS. The dry weight under low shade level 1
(25 per cent) was higher than that of all shade levels | 
at all growth stages excepting 190 DAS. During this I
stage, plants grown under open was highest m  dry matter j 

production. Barring the initial stages, drastic decline 1

in dry weight was observed under intense shade. j
I

Over the stages the plant dry weight increased
i

upto harvest for most of the treatments. Plants in the 

open recorded a decrease m  total plant dry weight at 
harvest. The increment in dry weight upto 130 DAS was [ 
lower in the open than at low and medium shade levels. j 

But after that period very drastic increase was observedJ 
as compared to other shade levels.

I
Tannia J

The dry weight at 25 per cent shade was signifi- j 
cantly superior to that at intense shade, but it was l 
on par with 50 per cent shade m  most growth stages of 
the crop. With increase m  shade intensity from 1i
25 per cent the dry weight declined steadily at all J

Igrowth stages.

With advancing age the dry weight increased upto 
190 DA.S and the increment was marbed between 130 and .

I

i
i

I
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190 DAS and a decline thereafter at harvest at all 

shade levels.

Elephant footyam

Unlike tannia and lesser yam higher dry weight 

was recorded by plants in open which was significantly 

superior to 50 per cent shade and 75 per cent shade 

but was on par with 25 per cent shade at harvest stage. 

The dry weight decreased with increasing shade 

intensities during the harvest staqe.

As in the case of tannia, elephant footyam also 

recorded increase in dry weight over the stages upto 

190 DAS for the treatments 0, 25 and 50 per cent shade 

and a decline thereafter. The extent of dry weight 

increase between stages was most marked during the 

period from 130 and 190 DAS for plants m  open and under 

25 per cent shade.

4.1.2. Yield and yield attributes

The data on yield and yield attributes of greater 

yam, lesser yam and tannia and presented m  Table Ba,

Sb and 8c.

4.1.2.1. Length and girth of tuber



Taole 8 (a) Effect of shade on the 
m  greater yam

lergth and girth of tub^r

Shade levels Length of tuber Girth of tub°r
(cm) (cm)

so 29.03 380 57

S1 28oC0 34 021

S2 2 5o 00 3 3 o00

S3 23.83 3 5o00

F test NS NS

CD (0.05) - ”

SE CM0 COCO0

NS Not Significant



Table 8 (b) Effect of shade on the length, girth, number of tuber and
weight of tuners per plant in lesser yam

Treatments Length of 
tuber

(cm)

Girth of 
tuber

(cm)

Number of 
tuners

Weight of 
tubers 
jber plant

( g )

s o 12 e 55 8088 23*75 1037.50

S 1 1 2 0 13 10o 53 16*00 772*50

S 2 9 o 12 9*43 12*25 435*00

S3
6 086 8*26 7*50 160*00

F test S NS S s

CD ( 0 * C 5 ) 1*95 - 5*18 248*00

SE Oo 61 0 . 7 5 1*62 77 . 5 4

S - Significant N S - hot Significante



Table 8 (c) Effect of shade on the number and weight of cormels
per plant in lamia

Treatments Number of cormels 
per plant

Weight of cormels 
per plant (g )

so 5* 75 110*5

Shade S ̂ 9*25 545*0

Shade S ̂ 8o25 862*5

Shade S^ 3 o 75 265*0

F test S S

CD (0.05) 2*41 323*5

SE 0 o 75 101*16

S - Significant

co



Greater yam

The data revealed that shad<= had no significant 

influence on the length and girth of tuber. The value 
ranged from 23.83 cm (75 per cent shade) to 29.03 cm I

('O' per cent shade) for length and 33.00 cm (50 per cent |

shade) to 38.57 ('O' per cent shade) for girth of the |
I

tuber. I
i
ILesser yam

Length of tuber differed significantly while ^
girth of tuber remained statisticalJy on par in lesser yam. 

Maximum mean length of 12.55 cm was recorded by 'O' per cent 
shade which was statistically on i ar with 25 per cent shacle 

and significantly superior to 50 per cent shade and i
75 per cent shade. The lowest value was recorded by 
75 per cent shade (6.86 cm) which was significantly 
inferior to all other treatments.

The girth of tuber ranged 8.26 cm (75 per cent j
shade) to 10.53 cm (25 per cent shade).

4.1.2.?. dumber and weight of tubers plant ^

ILesser yam

Shade significantly influenced the number and 
weight of tubers per plant and maximum was recorded by 
'0‘ per cent shade which was significantly superior to | 
the other treatments. I



The values ranged from 7.50 (75 per cent shade)

to 23.75 (’O ’ per cent shade) for number of tubeis and

160 .00 (75 per cent shade) to 1037.50 ('O' per cent 

shade) g plant for weight of tubers per plant.

4.1.2.3. Number and weight of cormels (side tubers) ^

plant™ 1 J

Tannia
I

There was significant difference m  the number J
and weight of tubei plant 1 due to shade m  tannia. |

The highest number of cormd j ] nt  ̂ k t i jftoidtd b\

25 per cent shade which was on joar with 50 per cent |

shade and super! ox to 0 pel cent ana 75 pej. cent shade. J
1The number of coimels plant™ ranged from 3.75

(’’S per cent shade) to 9.25 (°5 p°r rent shade). j

Ini waKti of corn'd ̂ d e n t  hig h o d  fc r |

50 per cei t shado r >1 loved by 25 per cent shade which ^

themselves were cn par and significantly supenor to J

0 per cent shaac nC 75 per cent shade. While the number

of coimels plant 1 was lo' est for 75 per cent shctde (3-/5)

it was for 0 per cent shaoe which recorded the lowest
— 1weight, of corme i plait (110.5 g). I

I2. 1.2. 4. Tuber yield
I

The data on tuber yield are presented m  Table 9 . I

V '
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The yield of tuber was significantl^ influenced 
by shade. The yield declined with increasing shade 

intensities. The plants m  the ’O' per cent shade gave 

the highest mean tuber yield of 23.34 t ha  ̂ which was 

significantly superior to 50 per cent and 75 per cent 

shade intensities, and was on par with 25 per cent shade.

The crops also differed significantly in tuber 

yield due to different shade levels. The greater yam 

recorded the highest yield which was significantly superior 

to elephant footyam which in turn was significantly 

superior to tannia and lesser yam which were statistically 

on par.

Greater yam was the top yielder producing a mean 

yield of 27.75 t ha-'1' followed by elephant footyam which 

gave an yield of 18.33 t ha-'1'. Tannia and lesser yam 

produced a mean yield of 11.53 and 10.93 t ha 1 respectively.

The shade effect was significant for the tuber 

yield of individual crops also.

Greater yam

The plants m  '0' per cent shade gave the highest 

yield which was significantly superior to all the other 

treatments excepting 25 per cent shndo. At 75 per cent



Table 9 Etfect of shade on tuber yield ( t ha--*-)

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Means

so 37 .OO 19 o 73 7,86 28,75 23,34

S1 32,54 15, 24 16,27 20.78 21.21

S2 25,40 6,43 15.93 14,55 15.57

S3 16,10 2 o 30 6,06 9.74 8.55

Mean 27,76 10,93 11, 53 IP.60

F test S S S S S

C D (0,05) S S

crops - 2.38 0. 83
shade — 3.89 1.22
combination - 4,',6 1<,67

S — Signiricant
oc
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shade, the yield was less than half and that of 0 per cent 

shade. The yield obtained at the low, medium and high

shade levels were 87.95, 68.65 and 43.51 per cent I

respectively of that of the open. The influence of 

shade on yield of greater yam tuber was explained by the

linear regression given (Fig. 8a). 1

Y = 38.235 - 0.2179x with a coefficient of 

determination (R^) = 0.9809.

Lesser yam

The effect of shade on the tuber yield of lesser vam 

was significant and the highest \ield was for plants in 

the open which was on par with that at 25 per cent shade. 

But under 50 and 75 per cent shade, the yield reduction 
was very drastic and a lower yield of only 2.3 t ha 1 

could be obtained from the intensely shaded plots. The 

percentage of yields obtained for the various shade 

treatments over open were 6.22, 32.59 and 77.25 for 

intense, medium and low shade levels respectively. The 

influence of shade on the tuber yield of lesser yam was 

explained by the linear regression (Fig. 8b).

Y = 20.09 - 0.2446x with a coefficient of 

determination R 2 = 0.9787.

Tannia

Tannia revealed an entirely different picture, 

reporting highest yield under 25 per cent shade, with an
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almost equal yield under 50 per cent shade. Here also 

the lowest yield was given by 75 per cent shade, but was 

on par with that of open. The yield expressed as percen-| 

tage of open were 207.00, 202.67 and 77.10 per cent I

respectively for low, medium and intense shade respectively.

The influence of shade on the tuber yield of ^

tannia was explained by the following equation (Fig.8c).

Y = 7.721 + 0.52799X - 0.0073x2 I
2 IThe coefficient of determination R is 0.9953.

elephant footyam i

Every higher shade level was significantly superior 

to the next lower level m  the case of elephant footyam.

The yield data showed a decreasing trend with increasing I
, tshade intensity and the maximum yield was for 0 per cent 

shade and the minimum for 75 per cent shade. The respective 

percentages of yield at low, medium and high shade levelsi 

were 72.28, 48.87 and 33.88 per cent over that of open.
i

Yield as a function of shade was fitted by the * 

linear regression (Fig. 8d).

Y = 27.89 - 0.255x
2The coefficient of determination R is 0.9834.

4.1.2.5. Top yield I

S3

The data on top yield are presented in Table 10.



The top yield was also significantly influenced 
by shade recording the maximum under 25 per cent shade 

wluch was statistically on par with that in the open, 
but was significantly superior to medium and intense 
shade. It is seen that under intense shade the top 
yield was very low (5.68t ha-'*').

As m  the case of tuber yield, crops differed 
significantly in top yield also. Greater yam out yielded 

the other tuber crops m  this respect. The crops in the 
decreasing order of top yield were greater yam, tannia 
elephant footyam and lesser yam.

Shade effects on individual tuber crops were 
also significant.

Greater yam

The treatments differed significantly. The trend 

m  top yield was the same as that of tuber yield. The 

maximum and minimum values were recorded by open and 

intensely shaded treatments respectively. The yield of

top in low, medium and high shade levels were found to
v

be 88.75, 77.17 and 44.37 per cent of that m  the open.
i
jLesser yam

The maximum top yield was recorded in 25 per cent 
shade which was significantly superior to all other 
treatments. As in the case of other characters the top



TaDle 10 Effect of shade on top yield m  t ha”^

Shade levels Greater yan Lesser yam Tannia Elephant 
foot yam

Mean

so 18.66 5.46 60 34 8 4 ,0 4 9.61

S1 160 56 8o 16 8.58 13 © 50 11.70

S2 Q o 4 o 2 6 5.40 2.34 6, 60

S3 8.28 2 046 5 o28 0.68 5.68

Mean 14046 50 10 60 30 6.18

F test S S s S S

C D (0o05) S E

crops lo20 0o42

shade 2oG 0© 66

combination 2.40 lo20



yield was minimum at intense shade level. The yields 
obtained at low, medium and hiah shade levels expressed 
as percentage of that at the open were 149.46, 78.02 and 
45.05 respectively.

iannia
The trend m  top yield was the same as that of 

lesser yam and as such the maximum and minimum values 
were recorded by 25 per cent and at 75 per cent shade 
levels respectively. The treatment 0, 50 and 75 per cent 
shade were statistically on par and significantly inferior 
to 25 per cent shade. The yield percentages of that at 
the open were 144.44, 90.91 and 88.89 respectively.

Elephant footyam

The shade had significant influence on the top 
yield of elephant footyam and maximum yield was obtained 
for plants at 25 per cent shade followed by open. Plants 
m  medium and intense shade levels recorded very low 
yield of 2.34 and 0.68 t ha respectively and when 
calculated as percentage of open were 167.91, 29.10 and 
9.70 respectively for low, medium and intense shade levels.

4.1.2.6. Utilisation index (UI)

The data are presented m  Table 11 and Fig.9.



Table 11 Effect of shade on utilisation index

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Means

so 1 . 3 0 5039 0 o 54 2 o03 2 o 12

S 1
1*42 5 . 1 7 Oo90 lo24 2 . 1 4

h2
1©28 2 o03 t"r-0O 2 o 45 1 o 69

S3 Oo 69 lo 16 0o31 2 09 5 1 o 28

Mean lo 23 3 o 56 0o 63 2 . 1 6

F test NS S NS NS NS

C D (0.05) S E

crops -  Oo 90 0o3 1

shade - - 0o3 5

combination -  lo80 Oo 63

S - Significant NS - No£ Significant



The shade effect was not significant on 

utilisation index. Maximum utilisation index was 

recorded by plants m  25 per cent shade (2.14) followed 

by plants in the open (2 .12). utilisation index was 

minimum at 75 per cent shade (1.28).

Crops showed significant difference in utilisation 

indices and maximum value was for lesser yam and minimum 

for tannia. Lesser yam was significantly superior to 

the other three crops under study.

The interaction effect of shade on different crops 

also showed statistical significance.

Greater yam

Maximum utilisation index was for 25 per cent 

shade, w hi al l lncil i] Ld i n d i a l  L i I Ji a I j u  1 1 ̂ with all the. 

other treatments. The value ranged from 0.69 (75 per cent 

shade) to 1.42 (25 per cent shade).

Lesser yam

With increasing shade intensity the utilisation 

index went on decreasing, recording maximum and minimum 

values by open and intense shade respectively. Utilisation 

index of 0 per cent shade and 25 per cent shade were on 

par out were significantly superior to 50 per cent shade 

and 75 per cent shade which were also on par.
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Shade had no significant influence on the 
utilisation index of tannia. The utilisation index 
values ranged from 0.31 at 75 per cent shade to 0.90 
at 25 per cent shade.

I
Elephant footyam

I
Elephant footyam recorded highest utilisation |

Iindex under intense shade followed by 50 p r cent shade
level. Here the lowest value was for plants at 25 per centI
shade although the effect was not significant. j

4.1.3. Chemical analysis !
4.1.3.1. Chlorophyll content II

The data on chlorophyll ’a', 'b' and total
chlorophyll are presented m  Table 12. j

It is seen that the chlorophyll content was signi
ficantly influenced by shade levels at different growth j 
stages. The general trend was an increase in chlorophyll] 
content with increasing shade.

Crops differed significantly in chlorophyll content 
and a higher content was recorded by elephant footyam ' 
followed by tannia. Lesser yam and greater yam recorded | 
lesser chlorophyll contents. I1

Tannia



Table 12 (a) Effect of shade on chlorophyll 'a' and 'b' content of leaves at 70 DAS

V

Shade Greater yam Lesser yam Tannia Elephant Treatment
levels foot yam Means

Chlorophyll Chlorophyll Cholorophyll Chlorophyll Chlorophyll
•a* 'b1 1 a 1 'b1 'a*

3o 1.17 M 0 M O 1.15 1.30 1.18

3 1 1.16 1.19 1.26 1.30 1.69

S2 1.19 1.20 1.28 1.36 1.90

S3 1.18 1.19 1.28 1. 18 1.T9

Mean 1.18 1.19 1.2(f 1.27 1.67

F test NS NS S S S

' o )  'a' *b * *a' 'b*

1.75 1.67 2.11 1.34 1.59
1.98 1.86 2.08 1.50 1.64
2.02 2.04 2.20 1.60 1.70
2. 11 l.o7 2.20 1.46 1.67
1.91 1.96 2.12
S S MS S S

C D (Q.u 5) S E
Chlorophyll 'a* Chlorophyll 'b* Chlorophyll ‘a 1 Chlorophyll 'b1

crops “ Ooll OoOb 0o04 0o03
shade — Ool^ 0*09 0*05 0o03
combination - Q«>22 0*17 0g08 Oo06

S — Significant NS - Not Significant



y T

Table 12 (b) Effect of shade or. chlorophyll 'a' and ‘b 1 content (mg g ^ ) 
of leaves at 130 DAS

Shade
levels

Greater yam
Chlorophyll 
•a* 'b'

Lesser yam Tannia
ChloroDnvll Chlorophyll
•a* * 'd 1 *a' “b*

Elephant foot 
yam
Chlorophyll 
■a* 'b'

Means
Chlorophyll 
■a" 'b‘

so 1.21 1.27 1.45 1.63 1.17 1.25 1.53 1.70 1.34 1.49

3 1 1.24 1.42 1.40 1.57 1.52 1.49 1.45 l.o7 1.40 1.49

S2 1.29 1.49 1.50 1.77 1.63 1.91 1.61 2.00 1.50 1.79

S3 1.39 1.60 1.50 1.78 l.o3 1.98 1.77 2.22 1.57 1.90

Mean 1.28 1.44 1.15 1. o9 1.49 1.66 1.59 1.91

F test S S S S S S S S S S

C D (0.05) S E

crops
shade

Chlorophyll 
~ 0.07 
- 0.08

•a' Chlorophyll 
0.12 
0.11

'B' Chlorophyll
0.02
0.03

'a' Chlorophyll *b' 
0.04 
0.03

Combination - C. 13 0.24 0.04 0.08

5 — Signif leant



V

Table 12 (c) Effect of shone on Chlorophyll 'a' and 'b' contents (mg g~^) 
of leaves at 190 DAS

Shade
levels

Greater yam Lesser yam Tannia Elephant foot 
yam

Chlorophyll 
■a' 'b'

Chloroonyll 
■a* 'b“

Chlorophyll Chlorophyll

Means

Chlorophyll

so 1.04 1.14 1.30 1.41 1.46 1.49 1.54 1.64 1.37 1.42

3 1 1.17 1.19 1.22 1.25 1.46 1.48 1.40 1.43 1.31 1.34

S2 1.24 1.30 1.25 1.30 1.36 1.45 1.44 1.34 1.32 1.36

S3 1.31 1.39 1.36 1.45 1.54 1.S9 1.S0 1.77 1.45 1.64

Mean 1.19 1.26 1.28 1.36 1.46 1.58 1.49 1.55
F test S S S S S S S S S S

crops
shade
cortioma tion

CD (0.05) S E
Chlorophyll 'a' Chlorophyll ’b 1 Chlorophyll 'a' Chlorophyll °b

0.03 0.04 0.01 0.01
0.03 0 004 0.079 0.01
0.06 0.08 0.02 0.03

S - Significant



If

Table 12 ( d ) Effect of

7

shade on total chlorophyll content of leaves (mg

J

g -1) at 70 DAS

Shade levels Greater yam Lesser yam Tannia Elephant Treatment
foot yam means

so 2 . 3 7 2 . 4 5 3o25 3„98 3 001

S 1
2 037 2 o 54 3 . 4 6 3 . 8 6 3 . 0 6

S 2
2 038 2 0oO 3 . 8 7 4 023 3 . 2 7

S 3
2 . 3 7 2 „4 6 3 090 4 . 2 7 3 . 2 0

Mean 2 o 37 2 o 51 3 o 57 4 . 0 9

F test NS NS S S S

C D (0.05) S E
cr cos ■“ Oo 15 0 o0 5

Sh=̂ !3 -  Oo 18 0.06
combination -  0 . 2 9 Oo l O

S - Significant NS Not Significant



* V /
Table 12 (e) Effect of shade on total chlorophyll content (m3 g-1) 

of leaves at 130 DAS

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Treatment
means

so 2.49 3 o08 2 <>42 3,24 2,81

S1 2, 66 2,97 3.01 3,13 2,94

S2 2,76 3.24 3 0 54 3 0 66 3.32

S3 2099 3 02B 3 0 61 3 d99 3.47

Mean 2 0 73 3 0 17 30 15 3,50
F test S S S S S

C D (0,05) S E

crops - 0.17 0.06
shade - 0.17 0.05
combination — 0.34 0.12

S - Significant



Taoie 12 (-F) Effect of shade on total chlorophyll content
(mg g -l, of leaves at 190 DAS

Shade levels creater yam Lesser yam Tannia Elephant 
f oot ya m

Treatrr>=rt
means

S2

S3

Mean 

F test

2019 

2 » 36 

2 6 64

2.70

2o47

S

2o70 

2047 

2 o 55

2 08 1

20 64 

S

2.95

2 094 

2.87

3 o42

3 o05 

S

c D (0.05) S E

crops - 0©08 0o03

shade - 0,09 0.03

combination - Oo 15 0.05

s - Sign_: leant

2 .96 

2 0S3 

2e78

3.37

2 098 

S

2 o 70 

2 065 

2 o70

3.07

S0

1



rhe interaction effect of shade on chlorophyll 
content of different crops are as follows. [

I
Greater yam ^

Chlorophyll content of greater yam differed 
significantly due to shade and there was an increase m  

chlorophyll content with increase in shade levels at t

130 DAS and 190 DAS during the second and third stages. 
Comparison between stages reported a reduction m  the 
content at 190 DAS. I

Lesser yam

The effect of shade on the chlorophyll content of ^
lesser yam was also significant. As in the case of ]

Igreater yam the chlorophyll content was maximum at intense 
shade level. In this case also there was reduction in J

the chlorophyll content at 190 DAS.

Tannia I

There was significant difference in chlorophyll 
content due to shade and the highest value was recorded J

by 75 per cent shade which was on par with 50 per cent
shade and significantly superior to 0 per cent shade and |
25 per cent shade at 70 and 130 DAS. At 190 DAS, a generajl 
reduction m  chlorophyll content was observed and 75 per cent
shade was significantly superior to 0, 25 and 50 per cent I

I
shade which in turn ware statistically on par. !



10 l

Elephant- foot^arn

There was significant difference m  the chlorophyll 

content of elephant foot yam. An increase m  the chlorophyll 

content v/ith increase m  shade level was observed and the 

treatment 75 per cent shade recorded maximum value.

The highest chlorophyll content was recorded at 

70 DAS and a reduction m  the content was observed with 

ageing of the crop.

4.1.3.?. Starch content of tubers

The data on starch content of tubers are presented 
m  Table 13.

Although shade significantly influenced the starch 

content of tubers no definite trend could be maintained 

between the different shade levels.

Crops differed significantly in the starch content 

of tubers. Tannia had the hignest percentage of starch 

and this was significantly superior to all the other crops. 

Tihe mean starch contents of greater yam and lesser yam 

tubers were more or less the same and significantly superior 

to that of elephant footyam which recorded the lowest value 

of 32.91 per cent.

Ihe shade interaction witl the crops vas also 

significant m  this respect.



* V  i

Table 13 Effect of shade on the starch and protein content of tuber )o p<?7Cen

Shade levels Greater yam Lesser yam Tannia Elephant foot Treatment
yam means

Starch Protein Starch Protein Starch Protein Starch protein Starch Protein

so 43.48 7.81 43.48 7.34 50.39 7.88 37.42 11.25 43.70 r-in0CO

S1 31.47 7.67 45.44 7.19 49.06 7.88 37.15 10.62 40.70 8.34

S2 49.07 6.69 47.41 9 .06 54.04 9.34 31.10 11.62 45.40 9.18

S3 58.57 10,94 45.18 9.75 40.31 8.38 25.98 11.62 42.76 10.17

Mean 45.65 8.28 45.63 8.37 48.45 8.37 32.91 11.28
F test S S NS S S S S S S S

C D (0.05) S E
Starch protein Starch Protein

crops 2.68 0.42 0.93 0.15
snade 2.98 0o p3 0.93 0.20

combination 5.39 0.90 1.88 0.31

S - Significant NS - Not Significant



J O rj

The maximum content of starch was recorded by '

the tubers of intensely shaded plots (58.57 per cent) I

which was significantly superior to all the other j

treatments. Starch content ranged from 31.47 per cent 

(25 per cent shade) to 58.57 per cent (75 per cent shaded.

I
Lesser yam

Shade had no significant influence on starch ^
I

content and the value ranged from 43.48 per cent (0 per cent 

shade) to 47.41 per cent (50 per cent shade).

Tannia

Maximum starch content was recorded at 50 per cent 

shade which was on par with open and 25 per cent shade.
I

All the three treatments were significantly superior to 

intensely shaded treatment. I

I
Elephant footyam

There was a decreasing trend in starch content of^ 

tuber with increasing shade intensities. No significant!

difference could be seen between open and 25 per cent |
I

shade, but were superior to the other two treatments.

4.1.3.3. Protein content of tuber j

The data on protein content of tuber are presented 

in Table 13.

G r e a t e r  yam



1 Of.

The main effect of shade was significant and 

there was an increasing trend m  the protein content 

with increase in shade levels.

It is seen that the tuber protein content was 

different for different tuber crops. Greater yam, 

lesser yam and tannia recorded an almost equal content 

ranging from 8.28 per cent to 8.37 per cent. A higher 

content was recorded by elephant footyam (11.28 per cent) 

which was significantly superior to others.

Greater yam

Significant difference m  protein content due to 

shade was observed, the maximum being at 75 per cent 

shade. The value ranged from 6.59 per cent (50 per cent 

shade) to 10.94 per cent (75 per cent shade).

Lesser yam

Shade significantly influenced the protein content 

of lesser yam tubers. As in the case of greater yam the 

highest content was recorded at 75 per cent shade.

Tannia

Tannia also recorded significant difference in 

the tuber protein content due to shade. The maximum 

content of 9.34 per cent was recorded by 50 per cent 

shade.



As m  the case of other crops, the protein content I 

of elephant footyam tuber was also varied significantly 

due to shade. The protein contents ranged from 10.62 per | 

cent to 11.62 per cent at different shade intensities,
I

the highest value being recorded by 50 per cent shade 

and 75 per cent shade which was on par with (11.62 per cent) 
0 per cent shade (11.25 per cent) but significantly |

superior to 25 per cent shade. j

!
4.1.3.4. Total nitrogen uptake

The data on total nitrogen uptake at 70 DAS and ^

at harvest are presented m  Taole 14 and Fig.10.

The results revealed that there was profound 

influence on total nitrogen uptake due to different shade^ 

levels. Though no definite trend could be maintained at | 
the initial stage, the uptake followed a definite decreasing 

trend with increase m  shade intensities at harvest. The| 

maximum uptake of nitrogen at harvest was recorded by |

plants in the open which was on par with 25 per cent 

shade and significantly superior to the other two shade 

levels. ^

Crops differed significantly m  total uptake of 

nitrogen with greater yam recording maximum uptake at ^

both stages. The mean values of uptake ranged from



T

Table 14 Erfect of shade on total nitrogen uptake m  kg ha“^

Shade
levels

Greater yam Lesser yam Tannia Elephant foot 
yam

Treatment
means

At
7o a^s

At
harvest

At
70 DAS

At
harvest

At
70 DAS

At
harvest

At
70 DAS

At
harvest

At
70 DAS

At
harvest

3o 84096 194« 53 20® 50 81o 74 15®33 34®02 29.68 90.20 30.62 99.86

S1 109.20 149 o 72 22088 88® 60 35.95 61.83 19.47 50.30 46 .87 87,61

S2 66oS 3 19 3 . 50 19 o04 39 oOO 38.18 48.20 27.06 20.65 38 .30 75.59

S3 32 o70 38.47 10® 68 11 o 63 24.50 33 o 13 19.53 24.33 21 .85 26.90

Mean 73 o 7 5 144 c>05 18® 27 55®24 28.49 44.29 23.93 26.38

F test S S S S S S S S S S

______ C D (0qQ5 )______   S_E_____________
At 7p DAS At harvest At 70 DAS At harvest

crops 4.01 6.79 o0 2 .C2
shade 2®45 16.40 0.77 5.13
combination 8.03 11 o 58 2.79 4 ®C5

S - Significant



in i

18.27 to 73.55 kg ha"by lesser yam and greater yam

respectively during first stage of sampling and from
_144.29 to 144.05 kg ha by tannia and greater yam 

respectively at harvest.

I
Interaction effect of shade with the crops was

I
also significant.

Greater yam

At the harvest stage the maximum uptake was 

recorded oy plants m  the open, though 25 per cent '■hade 

recorded the highest value during the initial stage.

The uptake followed the same pattern as that of dry 

matter accumulation which ranged from 38.47 to 194.53 kg 

ha-1 for intense shade and open respectively.

The uptake values went on increasing with advancing 

age and the harvest stage recorded maximum uptake values. 

The increase in uptake between stages was maximum for 

50 per cent shade while 75 per cent shade recorded only 

very little improvement.
[
1

Lesser yam

In this case, the first three shade levels 

(0, 25 and 50 per cent) were statistically on par and
significantly superior to 75 per cent shade at the initial

I
stage of the crop. At harvest stage the first two shade 

levels (0 per cent shade and 25 per cent shade) were



V

LEVELS ■PEl'R. C ENTJ

■p\CS lo e f f e c t  op  SHADE l e v £ U S  on 

UPTAKE OF kllTI£0<S‘EEN* £ kg. hof' )
AT HARVEST

F"IC5 I I EFFEC T OR SHADE. LEVELS ON 

uptake, o r Phosphorus ( kg. h a T 'j
AT HABVEST



statistically on par and significantly superior to the
other two shade levels. The uptake values ranged from

_111.63 to 88.60 kg ha .

The maximum uptake values were recorded at harvest 
stage. The increase in the uptal e value from the initial 
stage was high at low shade level (25 per cent shade).
At intense shade level with increase m  the shade 
intensity from 25 per cent, the enhancement rate of uptake 
decreased rapidly showing only a one kg difference between 
initial stage and harvest stage.

Tannia

The nitrogen uptake was maximum m  25 per cent shade 
and was significantly superior to all the other treatments 
at harvest. At both stages, the uptake values were very 
low for plants m  the open and at intense shade.

The total uptake went on increasing with ageing of 
the crop, the maximum being recorded at the harvest stage 
at all the shade levels.

Elephant footyam

The maximum uptake value was for plants in the open 
both at initial and harvest stages v’hich was significantly 
superior to all the other treatments at harvest stage.
The general pattern was a decrease in the uptake with 
increase m  shade levels. The uptaJ e values ranged from



—  1 - 120.65 kg ha (50 per cent shade) to 90.20 kg ha

(0 per cent shade) at harvest.

4.1.3.5. Total uptake of phosphorus

The data on total uptake of phosphorus are 

presented m  Table 15 and Fig.11.

Significant Influence of shade was observed on

the total phosphorus uptake by plants. Maximum and
, >minimum values were recorded by plants m  0 per cent 

shade and at 75 per cent shade respectively. Although 
the phosphorus uptake did not follow a definite trend 

during the initial stage, it recorded drastic increase 
and significant differences between different shade 
levels at harvest showing a decrease in the uptake with 

increase m  shade intensity.

Crops differed significantly m  phosphorus uptake 

and maximum uptake was for greater yam at both stages. 
Lesser yam though recorded minimum values m  the early 
stage rose up at harvest and came next to greater yam.

In general, the interaction effect of shade 
with crops was significant.

Greater yam

The maximum uptale was recorded by' plants at 
25 per cent shade and m  the ooen at the first stage



Table 15 Effect of shade on total phosphorus uptake an kg ha""̂

shade levels Greater yam Lesser yam Tannia Elephant foot Means
At
70 DAS

At
harvest

At
70 DAS

At
harvest

At
70 DAS

At
harvest

yam
At
70 DAS At

harvest
At
70 DAS

AT
harvest

so 12 0S5 50« 66 3 o90 16026 4.23 9.29 5.47 16.17 6.63 23.09

S1 16.31 28 c 62 4oC0 19.38 13.30 16.29 3.84 11.62 9.36 18.58

S2 12 o 12 36o80 3 o 51 8.44 7.37 11.22 4.23 3.58 6.S0 15.01

S3 60 52 5e9 6 2 082 4.67 5.18 7.50 3.46 4.41 4.49 5.66

Mean lloS5 30o5l 3 c 58 12.19 7.^2 11.10 4.25 8.95

F test s s S S S s MS S S S

__C D (0.05 )_________  _______S E______________
At 70 DAS At harvest At 70 DAS At harvest

crops 1«11 2022 0.43 0.77
shade 1.37 3.55 0.39 1,09
combination 2.22 4.4-5 0o77 1.55

S -  S i g n i f i c a n t NS -  Not S i g n i f i c a n t



and at harvest respectively. The uptake value decreased 
rapidly with increase m  shade levels. There was increase 
m  the uptake with advancing age of the crop at all shade 
levels except at intense shade.

Lesser yam

The shade significantly influenced the phosphorus 
uptake pattern of lesser yam, the maximum being recorded 
by plants at 25 per cent shade which maintained statistical 
parity with open. With increase m  shade level there was 
drastic reduction m  the phosphorus uDtake. The phosphorus 
uptake pattern increased with tame at all shade levels.

Tannia

Tannia followed the sane o'1 ttern as that of 
lesser yam. The maximum and minimum UDtake values were 

recorded by the treatment 25 per cent and 75 per cent 
shade respectively at both the stages. All the shade 

levels recorded increased uptake u  th ageing of the croc.

Elephant footyam

Phosphorus uptake was maximum for plants m  the 
open which recorded significant superiority over the 
other treatments. In general, there was an increase m  

the uptake level as the plant attained maturity.



4.1.3.6. Total potassium uptake

The data on total potassium uptake are presented 
m  Table 16 and Fig.12.

The main effect of shade was significant for total 
potassium uptake. During the initial stage 25 per cent 
shade recorded significant superiority over the other 
treatments, while at harvest all the three lower shade 
levels were statistically on par and significantly 
superior to intense shade.

As in the case of nitrogen and phosphorus uptake 
pattern, the crops also differed significantly in total 
potassium uptake and greater yam recorded the maximum 
value.

Interaction effect between shade and crops was 
also significant.

Greater yam

It is seen that 50 per cent shade recorded maximum 
potassium uptake of 481.73 kg ha  ̂ which was statistically 
superior to all the other treatments. The minimum uptake 
was recorded by intense shade.

With advancing ago, Lh->re \ a greater mciease in 
the uptake of potassium at all shade levels.



Table 16 Effect of s^de on total potassium uptake ir kg ha-^

Shade levels Greater yam Lesser yam Tannia Elephant 
yam

foot Treatment Means

At
70 DAS

At
harvest

At
70 DAS

At
harvest

At At 
7o DAS harvest

At
70

At
DAs harvest

At
70 DAS

At
harvest

so 41,91 329 o00 27.51 II80 33 2809 1 93 092 33 ,O0 145.35 32 083 171.65

S1 68.25 253.43 31.01 176c80 8O0C8 143 080 270 50 131.38 51.71 175.35

S2 49.80 4810 73 21,05 85030 53 018 12102 5 31 o83 33<>22 38096 180.28

S3 20.60 78.40 1^.80 27000 29c18 81092 24 0 08 42.25 21.41 57.A0

Mean 4 5o 14 285.64 2.  ,54 101c 80 4 7 . 8 4  110c22 29 clO 88.05

F test s S S s S S NS S S S

C D (0o05) S E
70 DAs At harvest 70 DAS At harvest

crops 6, 54 18c50 2.27 6.45
shade 8 027 9.04 2.58 9 o05

combir-tion 13 008 37cGO 4.56 12.89



Lesser yam

Though the shade levels upto 50 per cent could 

not exert any significant influence at the initial 

stage, the plants under 25 per cent shade recorded 

significantly higher uptake values at harvest. lor 

the intensely shaded plants the uptake was very low.

The uptake went on increasing with ageing o± the crop.

Tannia

As m  the case of lesser yam, the total potassium 

uptake was maximum at 25 per cent shade. Here also, 

the 75 per cent shade recorded the lowest uptake.
i

Over the stages, the uptake values increased 

considerably. I

LlephnnL toot yam

The general trend was a decrease m  the uptake 

with increase in shade intensity. The plants in thp 

open were significantly superior to all the other shaae 

treatment except 25 per cent shade with respect to I

potassium uptake.

The potassium uptake increased with ageing of 

the plants. I

i
I
i
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4.1.4. Soil characters I
NPK status of the soil after each crop are 

presented in Table 17.

There occuned significant diffeience only m  
the case of available phosphorus content of soil due 

to different shade levels. However, there was signi- | 
ficant difference in available nitrogen and available

I
potassium status of soil due to growing different i

tuber crops.

Interaction between shade and crops was significantl
m  the nutrient status of soil after different tuber crops.

Greater yam I

The different shade levels could influence only 
the available phosphorus content of soil. In this casej 
at intensely shaded plot the available phosphorus content 

of the soil was found to be higher though available 
nitrogen and available potassium content of the soil 
did not follow any definite trend.

I
Lesser yam

Shade exerted significant influence on the 
available nitrogen, available phosphorus and available 
potassium content of the soil after growing lesser yam. 
Nitrogen and potassium status of the soil was highest



*
Table 17 (a.) Effect of shade

r

on available nitrogen m  soil ( kg ha  ̂ )

r

Shade levels Greater yam Les ier yam Tannia Elephant Means
f oot yam

so 230.81 302.90 216.40 223.60 243.43

S1 238o02 238.04 252.45 234.43 240.73

S2 216.38 281.47 266.00 209.17 243.47

S3 238.02 216.23 2 59.66 274.09 246.99

Mean 230o31 2 59 . 67 248.34 235.32

F test NS S NS S NS

CD (0.05) SF

crops - 24.93 8.69
shade - - 7.42
combination - 49.36 17.39

S - Significant NS - Not Significant



r

Taole 17(b) Effect of shade on available phosphorus in soil (kg ha-1) (c) at 190 DAS

Treatments Greater yam Lesser yam Tannia Elephant 
foot yam

Means

so 37.77 36.37 39.90 47.08 37.91

S1 31o91 39.10 36.71 49.48 39.30

S2 37.24 41.76 58.99 44.95 45.73

S3 48.68 52.40 45.22 41.23 46.88

Mean 38.90 40.03 45.20 45.68

F test S S S NS S

CD (0.05) SE

crops - 5.97 2.08
shade - 5.69 1.78
combmat ion- llo95 4.17

NS - Not Significant S - Significant,,



Table 17 (c) Effect of shade on available potassium m  soil (kg ha--1-)

Shade levels Greater yam Lesser yam Tannia Elephant 
foot yam

Means

so
120.25 143.00 137.50 14 5.00 120.44

S 1
12 6o 50 137.00 132.50 130.00 131.50

S 2 130.00 140.00 107.50 1 2 0 . 0 0 112.80

S3 118.00 1050 2 5 111.25 109.00 108.44

Mean 123.68 118.25 122.19 126.00

F test NS S NS NS NS

CD (0.05) S5

crops lo XS" 6086
shade - 70 55
combination 3‘7.4o 13.73

S Significant NS - Not Significant



The results of the experiment, 'Fertilizer 

management of minor tuber crops m  coconut based 

cropping systems' are presented below.

4.2.1. Growth characters

4.2.1.1. Length of vine/height of plant

The data on mean length of vine/height of plant 

at various growth stages are presented m  Table 18.

Greater yam

There was significant difference m  vine length 

due to different fertilizer levels at 130 and 190 DAS 

only during the first year of the crop. The vine length 

was maximum for F^ during both the years which was 

significantly superior to the other treatments in the 

first year. The length of the vine m  the second year 

was considerably lower m  all the treatments.

Lesser yam

The effect of fertilizer levels on the length of 

vine was significant only at 70 DAS during the second 

year. There was no significant difference m  the length 

of vine during the other stages of crop during both the 

years. F2 recorded maximum length of vine during the 

two years.

4.2. Experiment II



m  cm at 70 D a S

Table 18 (a) effect of fertilizer levels on length of vine/height of plant

Fertilizer levels Greater yam Lesser yam Tannia Elephant foot yam
(Percentage of 85-86 86-87 85-36 8o-S7 85-8b 8o-b7 85-o6 So-87
recommendation)

F^ (loo percent)

F_ (75 percent'

(50 percent)

504.00 517.5o 333.67 232.50 55.o7 39.25 ol.53 ^0.30

583. o7 567.50 30t>.00 5o7«50 61. c>7 51,17 60.00 4 5.83

662.00 442.50 317.b7 3^0.00 53.33 83.33 57.67 37.83

17 test 

CD (0.05)

N5 Na

149.83 21.63

L5 S KS IS NS NS

- 15o. 2 5 - - - -

8.17 39.08 6.o2 6.01 3.94 3.41

S - Significant NS - Not Significant



■‘•'able 18 (b) Effect of fertilizer levels on length of vine/height of plant in cm at 130 DAS

Fertilizer levels
Greater 
8 5-86

yam
86-87

Lesser 
3 5-8 6

yam
86-87

Tannia 
8 5-8 6 86-87

Elephant
85-86

foot yam 
86-87

F1 13 59.00 730.00 .508.00 390.00 64. 57 45.50 64.33 60.00

F2 1194.00 014.33 325.00 544.00 68.07 b0. 15 61.90 5b,75

F3 1056.00 691.33 -»06 . 67 531.33 7b. 10 43.00 5o.80 50 o 50

F lasL S NS NS NS NS NS NS NS

CD (0o05) 302 o 43 - - - - - - -

SE 77.03 52.67 25.47 61.95 5.24 6.49 2.S3 2.28

S Significant NS Not Significant



Table IB (c) Effect of fertilizer levels on length of vine/height of plant in cm at 190 DAS

Fertilizer levels
Greater
85-86

Yam
86-87

Lesser
85-86

Yam
86-87

Tannia 
8 5-86 86-87

Elephant 
8 5-86

foot ^/am 
86-87

F1 12 50.00 785.35 40le00 465.33 77.00 57.70 6S.67 69.50

F2 I0l5e00 710.00 435.00 58 5.00 85.27 77.30 59.27 65. 50

F3 1025000 780.00 404.00 53oo00 94.50 68.33 53.07 52 . 50

F Test s NS NS NS NS NS NS NS

CD (0o05) I9o«oo - - - - - - -

SE ^8. 5o 2 2 „ u5 33. 12 39.80 5.97 b. 67 2.39 3.00

S Signif leant NS - Not significant



1 2 1 .

With ageing of the crop, length of vine also 

increased and maximum length was recorded at 190 DAS.
It was also seen that the vine length was higher during 

the second year.

Tannia

The different fertilizer levels had no significant 
influence on the height of plant at any of the growth 
stages during both the years. It was also observed that 
there was a gradual increase m  the plant height with 
ageing of the crop. Plant height during the second year 
was comparatively lower for all the treatments.

Elephant footyam

Plant height was not significantly influenced by 

the different fertilizer treatments at any of the growth 
stages during both the years.

The height of plant ranged from 53.07 to 64.33 cm 

during the first year and from 3^*83 to 69.50 cm during 

the second year.

4.2.1.2. Girth at the base or the pseudostem

This observation was taken only for tannia and 
elephant footyam and the data are presented m  Table 19.



V

Table 19 (a) Effect or Fertilizer levels on the girth at the 

base of the stam in cm at 70 Q A 3

Fertilizer
levels

Tannia
'85-80 So—87

Elephant
•85-86

foot yam 
86-87

F 1 10.43 10.33 18.77 14.33

V
2 11.47 12.00 19.53 15.33

F3 11.17 12.33 17.87 14.67

F test NS NS NS NS

CD (0o05) - - - -

SE 0o84 1.41 0.35 1.67

S - S-cnificart NS - Not Sig nificrtnt



i V 1

Table 19 (b) Effect of fertilizer 

bcise of the stem m

levels on the Girth 

cm at 130 D A S

at the

Fertilizer Tannia Elephant foot yam
levels ■85-86 86-87 ■85-86 '86-67

F 1 14.11 8.7b 18.30 15.25

F„z a.5.33 16.00 13. 17 14.65

F3 lo.20 y.^o 19.23 17.90

F test NS NS NS 3

CD (O.Q5) - - - 2.72

SE 1.13 2.08 0.45 0.69

5 Sign if io~ nt NS Not Significant



Table 19 (c) Effect of fertilizer levels on the g±rth at the
base of tne stem m  cn at 190 D A S

Fertilizer
levels

Tannia

■S5-86 86-87

Elephant 

■85-86

foot yam 

86-87

F 1 23.10 17.33 18.07 15.50

F2 22.10 lb. b7 19.27 16.50

F3 24.23 23. o7 17.10 17. 50

F te st NS NS IS I S

CD (0e05 ) - - - - -

SE 0.37 2.53 1.10 0o 58

S Significant Ms - Not Significant



There was no significant difference between the 
different levels of fertilizer treatments on this character 

during both the years at all stages of crop growth. The 
maximum girth of 24.23 cm and 23.6 7c^were recorded by 

F^ respectively during first and second year. The girth 
at the base of the stem increased upto 190 DAS.

Elephant footyam

The data revealed that the treatments did not 

differ significantly with respect to girth at the base 

of stem on 70 and 190 DAS. However, during the second 

year, there was significant difference m  this character 
at 130 DAS. In general, the crop maintained more or less 
the same girth at the base of the stem through out the 
growth stages of the crop.

4. 2.1.3. Number of leaves plant-'1'

This observation was taken for greater yam, 

lesser yam and tannia during both the years at 70,
130 and 190 DAS. The data are presented in Table 20.

Greater yam

There was no significant difference m  the number 

of leaves plant  ̂ at any of the growth stages during 

both the years.

1 ifl

Tannia



Table 20 (a) Effect

leaves

of fertilizer levels on 

plant-1 at 70 D A S

the number of 

6

Greater yam Lesser yam Tannia

'85-bo •8 6-87 •85-86 B6-b7 '85-86 86-87

F 1 1 / 7*00 172.77 51o 67 81.79 4.33 2.17

F2 148.67 202.31 55.50 95.39 4.33 2.0 0

F3 108o o7 282 o 31 72.00 67 c oO 4.33 2.50

p test Ns NS s NS NS NS

CD (OoO 5 - - - - - -

SE 34. 55 30.38 3.07 3.82 0.33 0.25

Signj.fj.cdrt. Ns — Not Significant



Table 20 (t>) Effect of fertilizer levels on the numoer of

leaves plant  ̂at 130 DAS

Greater yam Lesser yam

*8 5-b6 86-B7 *85-86 86-87

Tannia 

'85-86 86-87

F 758.50 197.19 lo5.00 155.46 1.25 3.23

F2 846.50 185.90 120.00 303.78 2.00 3.07

F3 755.50 241.02 113.00 194.23 1.75 3.77

F test Ms No NS NS NS

C D (0 « 0 5) -

SE 78.57 13.50 42.30 40.50 0.33 0.37

S - Significant MS - Not Significant



Table 20 (c) Effect of rertilizer levels on the number of

leaves plant at 190 D A S

Greater

'85-8t>

yam

86-87

Lesser yam 

■85-86 86-87

Tannia

•85-bo 86-87

F 1 418.00 2 4 5.OO 79 o 50 42.5 4.27 1.00

F2 673.00 295.00 172.50 175.50 5.oO 2 o 00

F3 722. 00 237.50 221.50 6 5.00 5.33 2.00

F te St NS 1 S NS S 1 s NS

CD(o - - - 75.23 - -

SE 109.58 3b o 50 40„ 13 29. 17 0.87 0.38

S — S nif icont NS - Not Significant



n ,

The ] eaf number was ma rnum at 130 DAS for all 
the treatments during fi m t  y u >nd Lli rentier a n d u c t L m  

was observed. During the second year the number of leaves 
went on Increasing upto lq0 DAS. There occurred drastic 

reduction m  the nunucr of leaves during second year.

Lesser yam

The effect of the treatments was significant only 
at 190 DAS during the second year. The general trend was 

an increase m  the number of leaves upto 130 DAS and a
decline thereafter. The second year crop recorded higher

- 1 lnumber of leaves plant .

Tannia

The number of leaves plant-1 of tannia was not 

significant at any of the fertilizer level.

TJie maximum number of leaves was recorded at 
190 DAS for all the treatments during the first year.

The second year crop produced comparatively lesser number 

of leaves plant-1 and a reduction \ as observed after 130 DAS.

4.2.1.4, Leaf area index (LAI)

The data are presented m  lable 21.

There was significant difference between crops mi 
LAI and the LAI was maximum for greater yam during the f u s t  
year and |esser yarn during the second year.



Taole 21 (a) Effect of fertilizer levels on the L A I of crops at 7o D A S

Fertilizer levels Greater Yam Lesser Yam Tannia Elephant foot yam
85-86 86-87 85-86 86-87 85-86 86-87 85-86 86-87

F 2.65 1*19 0.e>8 1*17 0*50 0.23 0.99 O.ol

F2 2*28 0.81 0.3 5 1*38 0.49 0.38 0.71 0.51

F3 2,21 1.09 0.98 1.51 0.39 0.14 0.75 O.ol

Mean 2.35 0.98 0.34 1.5t> 0.40 0.22 0.C2 0.57

F Test NS NS N3 NS NS NS >5 IIS

Crops: 

treatments:

S - Sianificant

CoD. (0o05 ) aE

1985-86 1986-8/ 1985-bo 1986-87

0.37 0.40 0.29 0.13
- - 0.27 0.24

NS — Not Signif lea it



]

Table 21 (b) Effect of Fertilizer levels on the LAI of crops at 130 D A S

Fertiliser levels Greater Yam 
8 5-86 86-87

Lesser
85-86

Yam
86-87

Tannia 
85-86 86-87

Elephant
85-86

Foot yam
4 6-8 7

F 1 5.40 lo 61 loSO 2 c 34 0.42 0.67 1.79 1.17

F 2 3 071 1.75 1.26 2.97 0.41 0.23 1.15 1.12

F3 4 .02 1.25 0.69 2.21 •oCDoO 1.08 1.00

Mean 4.37 1.54 1.25 2.51 0.44 0.15 1.34 1.10
F test. S NS 5 S NS NS NS NS

CO ..(P.-Q5). SE
85—6 o 8 6-83 8 5—8 6 3o-■87

GrOps 0. 3fc> 0.31 0.12 0. 11
treatments 0.8t> 0.53 0.29 0. 18

S - Signif leant N s - Not Significant



Table 2 1 (c) Effect of fertilizer levels on the LAI of crops at 190 DAS

Fertilizer
Greater 

levels 85-86
Yam 

8 6-87
Lesser
85-86

Yam
86-87

Tannia
8 5-8 6 86-87

Elephant
85-86

footyam
86-87

F1 2035 1.99 0.37 0. 5b 0.90 0.09 1.53 1.29

F2 3.54 2.92 1.24 1.4b 1.06 0. 11 2.01 0.67

F3 2092 1.29 1.01 O.S<* 1.23 0.112 0.87 0. b9

Mean 2 094 2.07 1.04 0.95 I0O6 0. 10 1.47 0.88

F Ust S S NS S NS NS S NS

CD (0.05) SE

1985-86 1986-87 1985-86 1986-87

crops: 0.55 0.36 0.19 0.10

Treatments 0.95 0.63 0.33 0.18

S - Significant NS - Not significant



LAI was significantly influenced by different 
fertilizer levels at 190 DAS during both the years 
and at 130 DAS in the first year only. LAI was maximum 
for the treatment F^ in the first year and in the 
second year.

The comparison between stages recorded highest 
LAI at 130 DAS and thereafter a decline. The reduction 
was very rapid for the treatment F^ . LAI ranged from 
2.21 to 5.40 during first year and 0.81 to 2.92 during 
second year, thus recording a general reduction m  the 
value during second year.

Lesser yam

There was significant difference m  LAI due to 
treatments at 130 DAS during the first year and at 
130 and 190 DAS during the second year. Maximum LAI 
of 1.80 and 2.97 were recorded by the treatments F̂  
and F2 during the first and second years respectively.

Between stages, there was a decline m  LAI with 
ageing of the crop after 130 DAS, m  all the treatments 
during both the years excepting F̂  during the first year 
LAI of F^ went on increasing upto 190 DAS during the 
first year. LAI values were high during the second year

G r e a t e r  yam
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The fertilizer levels did not show any significant 

influence m  the LAI of tannia al a m  of the growth stages 

during both the years.

Elephant footyam

The LAI of elephant footyam varied significantly due 

to different fertilizer levels at 190 DAS only m  the first 

year recording highest vaIur I .

4.2.1.5. Net assimilation raL^ (N'w)

ihis observation was ta] en oi 1\ m  the f u s t  phase of 

growth (between 70 and 130 DAS) since there was defoliation 

and reduction in leaf area at the litci stage. The data

are presented m  Table 22.

Crops differed significantly in NAR and the maximum

value was recorded by tannia in the first year and 

elephant footyam m  the second year.

Greater yam

There was no significant difference among treatments 

and the high fertilizer level recorded the lowest IJAP

m  both the years.

Lesser yam

'T'he treatment effects /ere not significant m  both
-2 -1the years. The value ranged fron 0 / 5  to 1.1° a m day

-  2 -1m  the first year and 0.54 to 0.83 g n day during the 

second year.

Tannia



-2 -1Table 22 Effect of fertilizer level on net assimilation rate ingro day between ̂ 0 and 130 DAS

Fertilizer levels
Greater 
8 5-8o

Yam
86-87

Lesser 
8 5-86

Yam 
8 6-87

Tannia 
86-86 86-87

Elephant footyam 
85-86 80-87

F1 0.84 0.64 1.19 0. 54 1.39 0.20 1.11 1.05

F2 1.32 l.ol 0. o5 0.33 3.03 0.21 1.17 1.52

F3 1.96 0.93 1.06 0. 5o 1.90 0.91 1.49 1.83

Mean 1.38 1.06 0.97 0. o4 2.27 0.41 1.26 1.47

F test NS NS NS NS NS NS NS NS

CD (o.05) SE

85-86 86-87 65-86 86-87

Crops 0.92 O. 65 0.31 0.22

treatment3 — 0. 54 0.42

S - Significant NS Not significant



The NAR of tannia did not differ significantly
_  2m  both the years and a maximum value of 3.03 g m day

was recorded by F m  the first year.

As compared to first year the second year crop 

recorded very poor NAR values. The range in NAR was
_o —1 — 2 -1from 1.89 g m day to 3 *03 g m day (F^) m

—  2 —  1the first year and from 0.20 g m day to 0.91
-2 -1(F^) g m day m  the second year.

Elephant footyam

The treatments did not differ significantly 

during both the years under study. The crops exhibited 

the same trend m  both the years, showing an increase i

NAR with decreasing levels of fertilizer.

4.2.1.6. Crop growth rate (CGR)

The data on crop growth rate are presented in 

Table 23.

The crops recorded significant difference in the 

CGR values. Greater yam recorded highest mean value of 

2.4 in the iirst year while moie oi less same value was 

given by all the crops m  the second year excepting 

tannia which recorded only very poor value ranging 

from 0.01 to 0.10 g m“2 ^

Tannia



1

-2 -1Taole 23 Effect or fertilizer level on crop growth rate m  gm day Between %o and 130 DAS

Fertilizer levels Greater Yam
85-86 86-87

Lesser Yam 
85-86 86-87

Tannia 
85-86 86-87

Elephant footyam 
85-86 86-87

1 . 8 6 0.65 0.81 0.70 0o o4 0o06 0.55 0.48

2

F3

Mean 

F test

2.87 1.14 0.55 1.49

2.49 0.94 1.04 0.79

2.40 0.91 0.30 0.99

NS

1.45

O.oB

0.92

IS

0.01 

0 . 10 

0o0e>

Na

0.72 

0. 06 

0. o4

0.78 

}. 09

0.78

S

crops
treatments

CD (0.05) 

85—8b 86-87

0.52 0.23

0.90 0.40

SE 

8 5-86 

0.11 

0.31

86-87 

0 . 0 8  

0. 14

S- Significant Ns - Not significant

1

S S



Ihe influence of ieilili/OL on I h tbK of yiealoi } mi

was significant during both the jcir". As m  the case of
NAR, CGR was also lowest for F^ m  both tha jears. CGR value

-  2 - 1ranged from 1.86 to 2.87 g m day and from 0.65 to 
- 2  - 11.14 g m day during the first and second years 

respective] y. F^ and w or on pit m d  weie si gnif lean Ll y 
superior to F^ during both the years.

Lesser yam

Lesser yam also showed the same trend on that of 
NAR recording minimum and maximum values for F^ during 
first and second years of the e'periraent respectively.
The effect was significant only during the second year.

Tannia

There was no significant difference among the
treatments m  any of the years under study. The medium
level fertilizer treatment (f^ was superior m  terms of
CGR and F^ (high) and F^ (low) recorded lower values of

- 2  - 10.64 and 0.68 g m day respectively.

In general the second year ciop exhibited only
- 2  - 1very poor CGR ranging from 0.01 to 0.10 g m day .

Greater yam



Elephant footyam

CGR values differed significantly only in the 
second year of study. The crop performed differently 
m  the two years recording highest CGR value in F ^

and F^ during the first and second years respectively.
-2 -1 -2 The value ranged from 0.55 g m day to 0.72 g m

-1 -2 -1day m  the first year and 0.48 g m day to
- 2  - 11.09 g m day in the second year.

4 . 2.1. 7 . Bulking rate

The data are presented in Table 24 _.

The crops differed significantly m  tuber 
bulking rate at all growth stages during both the years. 
The bulking rate was maximum for greater yam followed 
by elephant footyam at later growth phase.

Greater yam

The influence of fertilizer levels on the bulking 
rate of greater yam was significant at the second growth 
phase (between 130 and 190 DAS) in the f u s t  year and 
initial (between 70 and 130 DAS) and later phase 
(between 190 and harvest) in the second year.

In the first year though bulking rate at higher 
fertilizer levels recorded significant superiority over



between 70 and 130 DAS

Taole 24 (a) Efrect of fertilizer level on bulking rate in g day-'*’ plant""^

Fertilizer
levels

c reater yan 

*85-36 " 8 b -= 7

Le s 
*85-Sb

ser yam 

*86-87

Tannia 

*85-86 ' 8 o-87

Elephant foot yam 

*86-86 *86-87

F 1 0 o 73 Oo 18 0 o 73 Oo92 0«41 Oo13 Oo 49 0 o29

F2 1©02 Oo 46 Oo 44 lo03 1 . 0 8  0.03 0.64 0.64

F3
lo05 0.51 0 o71 Oo 63 Oc 7 1  O o l l 1 . 1 7 1.03

Mean Ot>94 Oo 3S 0. S3 0 o S 6 0 . 7 3  0.09 0.77 0 . 6 5

F test NS S NS S S NS S S

CD ( 6 . 0 5 ) SE
i 8 5 -8 6  *86-87 * 8 5 - 8 6  *8 6- 87

crops 0 o23 Oo18 0o08 0c06

treatment oo 41  0 . 3 2 0 o 14 Ooll

S - Significant NS - Not Significant



Table 24 (b) Effect of fertilizer level on bulking rate m
g day-1 plant-1 between 130 and 190 DAS

Fertilizer
level

Greater 

*85-86 ■

yam

86-87

Lesser

■85-86

yam

'80-87

Tannia

■85-8o ■8o-87

Elephant

■85-86

foot yam 

'86-87

F 1 5o02 3 c 45 0o03 0.79 0.10 0.29 6.24 3 o 70

F2 50 14 I. 62 Oc 43 0 = 97 0.09 0.04 8.43 lo 72

F3 0.77 2 o 49 0.03 0.99 0.38 0.05 4.49 2. 17

Mean 3 . o5 2 s 52 0 . 17 Oo92 0 o 19 0.12 6=39 2 o 53

^ test 3 NS I s NS NS NS S S

CD (0,05) SE
■85-86 *86-87 '85-86 '8o-87

crops 0.74 0.95 0 o2 5 0.32

treatments 1.28 1.64 0.44 0=56

S - Significant NS - Not Signincant
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Table 24 (c) Efrect of fertilizer level on balking rate in 
-1 -1g day pl=nt between 190 DAS and harverst

Fertilizer
level

Grea

'85—86

ter yam 

•86-87

Le sse 

•86-8Q

r yam 

•86-87

Tannia Elephant foot yam 

•85-86 '8o-87 '85-86 "86-87

F1 5.54 12 o-50 1.35 0.59 lo 63 0.38 1.55 2,92

F2 4 o 52 5 o 10 1 o 71 lo27 1.06 Oo 10 0,97 3.36

F3 o088 0.60 0.92 Oo 62 1,45 0.16 3.76 5.92

Mean 5o 65 50 13 lo33 0,83 1.38 0.21 2.09 4.06

R te st Nb S NS Nb NS Nb NS NS

CD (0,05) SE_
‘85-86 ■86-87 '85-86 ‘86-87

crous 1,78 2 o o5 Oo 61 0.90
treatments - 4 o 59 1.09 1,57

S — Significant NS — Not Significant



the lowest level(R,)at the second phase of growth it 
was maximum for the treatment at harvest stage 
though not significant. But in the second year the 
high fertilizer treatment recorded significantly 
superior bulking rate over others.

Lesser yam

The fertilizer levels had significant influence 
on the bulking rate of lesser yam only at first growth 
phase in the second year. It was maximum for the 
treatment Fj and the values ranged from 0.92 g day-'*'
plant-1 to 1.71 g day-1 plant-1 during the first year

-1 -1 -1 -1 and from 0.59 g day plant to 1.27 g day plant
during the second year at later stage .

T a n n i n

The bulking rate of tannia was significantly 
influenced by fertilizer treatments at the first growth 
phase of the crop during the first year. During the 
second year a drastic decline m  bulking rate was
observed. The bulking rate ranged from 1.06 to 1.63 g

-1 -1 -1 -1day plant and from 0.1 to 0.38 g day plant in
the first and second year respectively. There was 
a steady increase m  bulking rate with advancing age 
of the crop during both the years.



The interaction effect of treatment was 
significant only at first and second growth phases 
during the two years of study. During both the years, 
the bulking rate was maximum for at later stage.
The bulking rate ranged from 1.55 g day-1 plant-1 to
3.76 g day-1 plant 1 during the first year and from

-1 -1 -1 -1 2.92 g day plant to 5.92 g day plant during
the second year at later growth phase.

Unlike other crops the bulking rate decreased 
steadily after second growth phase in all the treatments 
during the first year and for the treatment during 
the second year.

4.2.2. Dry matter production and fli" tribution

4.2.2.1. Leaf dry matter

The data on leaf dry matter production at 
various growth stages are presented in Table 25.

There was significant variation among the tuber 
crops under study m  leaf dry matter production. The 
highest value was recorded by greater yam and lowest by

E lep h a n t  fo o tya m
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Table 25uEftect of fertilizer levels on dry weight of leaves in kgha  ̂at 70 DAS

Treatment
Greater 
8 5-86

Yam
86-87

Lesser 
8 5-86

Yam
86-67

Tannia 
8 5-86 86-87

Elephant
85-86

footyam
86-87

F1 320.84 285.05 82 . 60 238.95 47.96 57.59 125.00 107.50

F2 283.o2 277.o5 107.68 433.b5 47.30 92.55 163.33 120.00

F3 251.12 360.95 121.54 389.40 39.49 28.79 189.17 220.00

Mean 28 5.2 o 307,do 103.94 354. i2) 44.92 59.64 159.17 149.17

F test NS NS NS S NS NS IIS MS

CD (0o05) SE

85-Bo 86-b7 85-B6 86-87

72.04 o9.65 24.56 23.75

treatments - 120.64 42058 41.13

Significant NS - Not Significant



Table 2 5 (b) Efiect of fertilizer level on the dry weight of leaves m  kgha-  ̂at 130 DAS

Treatment Greater 
8 5-86

Yam
86-87

Lesser 
8 5-86

Yam
86-87

Tannia 
85-86 86-87

Elephant 
8 5-86

footyam
86-87

F 1 1273* 5 385. t>3 3o8.83 477.90 lo3.51 lo045 200.83 230.00

F2 12o4,85 59b* 49 292.05 929.25 194.36 55.53 250.22 2 02.50

F3 1330*25 413.39 194.7 568.61 12o*49 78.5o 294.43 3ol.o7

Mean 1289*53 465«o4 285*19 o58« 59 lol. 4 5 5 3.18 2oB.49 2o2.31

F test No a Nb S Nb N j Nb NS

CD (0.05) SE_

85-86 80-87 85-86 80-o7

crops 116. 40 94.4 39.09 32. 19

treatments - 103.51 - 55.75

S - Significant NS - Not Significant
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Taole 25 (c) Effect of fertilizer level on the dry weight of leaves m kg ha-1 at 190 DAS

Treatment

J

Greater 
8 5=8 6

Yam
86-b7

Lesser 
85-8 6

Yam Tannia 
86-87 85-86 86-87

Elephant
85-86

footyam
86-87

F 1 851.46 753.36 380.55 227.33 234.46 24: . 68 3o5.00 378.00

F2 1357,40 1551c14 539.85 o69. o5 339.35 30.85 540.00 223.00

F3 999o 54 407.22 37o. 13 311.52 401.05 94. ol 302.50 298.50

Mean 1063.47 903.91 432.81 402. 3 324.95 50.04 402.50 299.o3

F test a S No a NS 1 a a NS

CD (0. 
8 5-8 6

05)
8o-b7

SE
o 5-bo 8 6-87

crops 18o.27 169.32 63. 52 57.74

treatments 322.03 293.28 110.00 100.01

Sign if icxmt NS Mot Signf_cirt



Table 25 (d) Effect or fertilizer level on the weight in kg ha ^
of leaves at harvest stags

Treatment Greater
*85-86

yam
*36-87

Lessa
‘35-86

r yam 
!3b-87

Tannia 
“35-86 *36-87

Elephant
“35-86

f oot yam 
*86-87

F 1 252.97 226.32 271.40 153.21 lb8.o5 17.93 4 60 o 00 214.4

F2 378.43 437.09 3 o5„30 34o.29 248.86 23.28 875.00 448.33

F3 139.85 70.39 253.70 203.71 345.52 151,72 4o60 67 480.17

M <2cl0 257.08 244.b0 296.97 234,40 226.92 64.3 681, 31 4b2.33

Flcsf NS 3 NS NS NS NS S NS

C O  (QCQ5)
*85-86 "3b-87 

crops lo3.16 13o016

treatments 2820bO 235,34

r— *

NS - Not Significant

SE
*35-86 *85-87 
55.64 46.43

96.37 80.42

S - Significant



tannia during both the years. Interaction effect of 

fertilizer to different crops was also significant.

Greater yam

It is seen that the treatment recorded 

significantly higher leaf dry matter during both the 

years. It is also seen that the leaf dry matter 

production recorded a higher value at most of the 

growth stages m  all the treatments during the first 
year than during second year.

Lesser yam

It is seen that the treatments differed signi

ficantly during the second year and maximum value was 

recorded by F  ̂ during both the years. Though there was 
u -J l < idy I n c J  t in Uie li_ li ill j w IjliL uptu LUO LÂ .

m  first year, this character showed a decline after 

130 DAS during the second year.

The second year crop recorded higher leaf dry 

matter as compared to first year.

Tannia

The treatments did not show any significant 

variation at any of the growth stages.

The lowest fertilizer level recorded higher leaf 

dry matter during both the years. Tannia exhibited an
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increase in leaf dry weight upto 190 DAS during the 
first year though there was no general trend in the 
second year. The crop recorded very drastic reduction 
m  leaf dry matter production during the second year.

Elephant footyam

The leaf dry matter production was not significantly 

influenced b y  different fertilizer levels at any of theexceptruj cat V\0JW Oil
growth stages during the first jear^ and ? 2 recorded the 
highest value. The dry weight went on increasing upto 
the later stage of the crop during both the years.

During the later phase of growth, the first year 
crop recorded higher values than second year though 
there were not much differences during the early stages.

4. 2.2.2. Stem dry matter production

The data on stem dry matter production are 

presented in Table 26.

Crops differed significantly m  stem dry matter 
production. During both the years, greater yam recorded 
significantly higher stem dry matter at all stages of 
grow t h .

Greater yam
Although the treatments recorded significant 

influence at most of the growth stages this influence
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Taoie 26 (a) Efrect of fertilizer levels on dry weight of stem
m  kg ha-1 at 70 DAS

Treatment Greater
"35-80

yam
•36-87

Lesser yam 
■85-86 'oo-87

Tannia 
■85-86 '36-87

Elephant 
■3 5-86

foot yam 
■Bo-87

F 1 575.79 Sol.47 13 50 70 21o,32 178 o 27 102.33 279.00 7 5. 00

F2 444o 24 370.37 129.80 2o5.50 209.78 89.47 203.33 o7 . 50

F3 4 59 o 4 o 004 . 06 128o33 233.20 183.37 92.55 335.00 177.50

Mean 493,19 514.17 131.28 255.17 190.o4 94.95 272.94 lQOo 67

F te st NS S NS NS NS NS NS 3

CD (0.05) 
■35-86 '30-87

SE
■35-86 18o—87

crops
treatments

181.66 58.78 
_ 101.81

61.95
107.28

20.04
34.71

S - Significant NS - Not Significant

on
GO



Taole 2o (b) Effect of fertilizer levels on dry weight of stem ir kg ha ^
at 130 DAS

Treatment Greater yam 
•85-86 '86-87

nesser yam 
•55-86 *36-87

Tannia 
•85-8o '86-87

Elephant
•85-86

foot yam 
'86-87

F 1 145o012 940o93 398.33 331.38 169.o8 32.91 510.00 244.00

r2 1598.02 1184.64 204.14 7o9.95 230.35 55.53 345.00 282.50

F3 lb75.ll 977.94 3o2.85 513.30 160.42 b9 .93 225.00 290.00

Mean I57bc47 1034.45 321.78 538.38 lSb.31 52.79 360.00 100.76

F be st S S ' S S NS NS NS NS

CD
*85-86

(0 .
'So

05)
-87

SE_
•85-86 '36—c 7

crops 179ool 
treatments 311.09

123
213

.27

.51
bl.25 42 
106.08 72

.03
»cl

S Significant NS - Not Significant



Table 26 (c) E f f e c t  of r e r t i l i z e r  l e v e l s  d r y  w e igh t of stem in  kg ha- 1

a t  190 DA3

Treatment Greater yam Lesser yam Tannia Elephant footyam
*85-86 ''86-87 ''3 5-86 ■8o-87 '85-86 •8o-87 •85-86 1■86-87

F1 1573.35 3186.93 269.92 261.08 346.61 14.11 427.50 685.00

F2 1742.82 1977.49 411.53 384.98 5ol,47 46.11 63 5.00 367.50

F3 1048.77 1030.39 31o.48 227.45 635.51 22.o5 372.00 331.50

Mean 1454.98 2504.35 332.64 291.17 515.64 27.72 478.33 599.30

F test S S NS NS NS MS NS NS

CD (0.05) SE
*36-87 ‘85-86 ‘Bo-87
692o 58 68.20 23b.16
1199.59 118.13 409,05

■S5-b6
crops 200.01
treatments 34o,43

3 - Significant NS - Not Significant



Tabla 2o (d) Eftect of fertilizer levels on dry weight of stem in kg he 1
at harvest

Treatment Greater yam Lesser yam Tannia Elephant f oot yam
’85-86 *86-87 *85-86 *86-87 *85-b6 *86-87 *85-86 *86-87

F 1 623o17 590.85 262.55 7o0 13 401.05 21.75 243.33 393.20

F2 569.70 375.68 386.45 147.22 442.18 24.41 340.00 220.1

F3 775.36 600.80 209.45 65.32 569.70 H* o 0 H* O' 193.33 181.50

Mean 65o.08 522.44 266.15 95.27 470.98 18.78 2 58.89 264.93

F test NS NS NS NS NS NS NS NS

CO (0.05) §H
*85-86 *86-87 *85-86 *86-87

crops 183<>16 187025 62.46 63.85
treatments - - 138<,16 110.63

S - Significant NS - Not Significant,,
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could not maintain any well defined pattern. The maximum 

dry weight of stem was recorded at 190 DAS for most of 

growth stages during both the years.

Lesser yam

Treatments differed significantly only at 130 DAS 

during second year recording maximum value for medium 

fertilizer level • In general, the stem dry matter

went on increasing upto 130 DAS and thereafter a decline 

was observed during both the years.

The stem dry matter was comparatively higher during 

second year as compared to f u s t  year.

Tannia

Ihe fertilizer levels did not ini lu c n e  the stem 

dry matter of tannia at any of the growth stages during 

both the years. The data revealed that the dry weight 

increased upto harvest stage m  the first year. There 

occurred drastic reduction m  dry matter production of 

stem during the second year as compared to the first year.

Elephant footyam

The stem dry matter production of elephant footyam 

was influenced significantly by the fertilizer levels only 

at 70 DAS of second year. The highest value was recorded



1BI

by J?2 during the first year and during the second 
year at later stages of growth of the crop though not 
significant.

In general, the dry weight of stem increased with 
ageing of the crop upto 190 DAS after which there occurred 
a decline during both the years and for all the treatments.

4.2.2.3. Tuber dry matter

The data on tuber dry matter at various growth 
stages during the first and second years are presented 
m  Table 27.

The crops differed significantly in tuber dry 
matter production and the maximum dry matter was recorded 
by greater yam followed by elephant footyam. The increase 
In dry iniltoi yield of grrnlot y - i m  I i o i i i  ino D A  J lo hitvo L 

was very significant during both the years. Elephant footyam 
out yielded all the other crops in tuber dry matter yield 

upto 190 DAS. But later, the increment m  dry matter 

yield of greater yam at F^ and F2 levels was so high that 
it out yielded all the other crops including elephant footyam 

at harvest.

Greater yam

There was significant difference in dry weight 

of tuber at 190 DAS during first year and at 130 DAS



Table 27 (a) Effect of fertiliser levels on dry veight of tuber m  kg ha- ^
at 70 DAS

Treatment Greater
*35-86

yam 
*86-87 '

Lesser 
‘8 5-86

yam
'bo-87

Tannia 
*85-86 *86-87

Elephant
*85-86

f oot yam 
*86-87

F1 92 » 22 I20o32 29 o 50 39.33 37.84 49.36 211.67 220,00

F2 7oD 10 148.08 29.50 61.95 32.91 148.08 265.00 288.00

F3 103 o 66 170.29 3 3.60 30.98 26.74 135.74 278.33 267.50

Mean 90® 06 146.09 30.88 43.66 32.49 111.06 251.67 258.39

F test NS No NS NS NS NS NS NS

CD (0.05) 
*85-80 ' 8b—87

SE
*85-86 *86-87

crops
treatments

63 .15 79.4o 21.53
37.29

27.09
46.92

NS - Not Significant



Taole 27 (b) Errect or fertilizer levels on dry weight of tuber
in kg ha-', at 130 DAS

Treatment Greater
■85-8o

yam
■86-87

Lesser yam 
■85-86 ’8 o-87

Tannia Elephant 
‘85-86 ’86-87 '85-8o

foot yam 
■86-87

F 1
63 5.51 252.97 767.00 1010.67 336.47 131.63 500.00 395.00

F2 832.95 505.94 501.50 1150.50 829.07 168055 650.00 673.33

F3 879.43 542.96 767.71 693.84 552.22 218.01 978.00 885.00

Mean 7e2.63 433.yo 678.74 951.87 512.85 172.76 709.22 651.11

F te st NS S NS S S NS 3 c

CO (0.05) SE

’85-86 ■86-87 *85-86 ‘86-87

ere os
trc-tments

159.95
277.04

718.61
205.44

54.54
94.47

40.-4
70.05

S - Signif lc^nt NS - Not Singnif icant



Taole 27 (c) Erfect of fertilizer levels on dry weight or tuber in kg ha
at 190 DAS

-1

Treatment Greater yam Lesser yam Tannia Elephant foot yam
‘3 5-bo *80-87 '85-86 '3o-87 *85-86 *86-87 *85-86 *8o-87

F1 4353.55 2129.27 802,40 1288.71 265.31 343.46 4247.00 2617.33

F2 4642.93 1661.58 955.09 1520.69 765.08 197.44 5707.00 1708.00

F3 1441,93 2b28.42 801.22 1745.31 755.83 253.38 3o73.00 2188.00

Mean 3483.58 2139.76 852.9 1518.41 595.43 2 64 j, 7 6 6542.32 2171.11

F test S NS NS NS NS NS S NS

crops
treatments

CD (0,05) 
*85-86 '80-87
468.61 572 .23

8I1.00 996,39

SE
'85-56 1 8 o -F 7 

159.79 195.13
276,77 339.7b

S - Significant NS - Not Significant



Taole 27 (d) Efrect of fertilizer on dry weight of tuber in kg n a ”^
at harvest

Treatment Greater yam 
*85-86 "8o-87

Lesser
*85-86

yan
*86-87

Tannia 
*85-86 '86-87

Elephant £ 
*85-80

oot yam 
*86-87

F 1 845S085 S7B6020 2239.64 2267.96 1474.63 496*o9 5175*57 4369.67

F2 7986*03 5480.61 2770.64 3527*64 1554*84 271.48 6285*43 3721*00

F3 6554*18 2698*88 1776*37 2405*13 1877.74 3 70*20 5930.03 5742.23

Mean 7 o65» 69 5o55,23 2262*22 2733.65 1635*74 369*32 5797.01 4584*33

F test No S NS NS NS NS NS 1\S

CD (0.05) SE
18 5 -o 6 *86-87 *85-86 156-87

crops 124t 0 3 5 1966.40 425*00 o70*53
treatments - 3405*90 736*00 l^cl*39

S - Significant NS - Not Significant
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dry weight was recorded by during both the years 

and with decrease m  fertilizer level the dry weight 

of tuber also decreased though it was appreciable only 

during the second year.

It is seen that the dry weight of tuber increased

upto harvest stage and the increase was significant between

190 DAS and harvest which contributed very high increase 

for most of the treatments from the previous stage.

The data also revealed that there was almost equal

dry matter yield for the treatment during both the
years. But for the lowei feitllizer levels, second year

crop recorded significant reduction with decrease m  

fertilizer level.

Lesser yam

The dry weight of tuber differed significantly 

only at 130 DAS during the second year. The tuber dry

weight was maximum for medium fertilizer level (F^) during

both the years though not significant at most of the 

growth stages.

With ageing of the crop, the dry weight also 

increased and maximum was attained at harvest during both 

the years for all the treatments. The second year crop 

produced higher tuber dry matter than first year crop.



The tuber dry weight was not significantly 
influenced by fertilizer levels at any of the growth 
stages excepting at 130 DAS during the first year.

The maximum tuber dry weight of 1877.74 kg ha  ̂

was recorded by F^ at harvest during the first year.
The second year crop yielded very poor dry matter at 
all growth stages for all the fertilizer treatments.
The range m  dry matter production was only 271.48 
to 496.69 kg ha (F^) at the harvest stage of the 
second year crop.

The tuber dry weight went on increasing with 
advancement in the age of the crop and maximum was 
attained at the harvest stage. Ihe increase in dry 
weight of tuber was maximum between 190 DAS and harvest.

Elephant footyam

There were significant differences m  tuber dry 
weight at 190 DAS and 130 DAS during the first year and
at 190 DAS alone during second year. The maximum dry

-1 -1 weights of 6285 kg ha and 5742 kg ha were recorded
by treatment F ^ m  first year and F^ in the second year
respectively.

The tuber dry weight went on increasing with 
ageing of the crop during both the years. Maximum dry

Tannia



weight increase was observed for this crop between 
130 DAS and 190 DAS and there after the rate of 
accumulation decreased considerably.

4.2.2.4. Total dry matter production

The data on total phytomass production at different 
growth stages of greater yam, lesser yam, tannia and 
elephant footyam are presented m  Table 28 and Fig. IB.

The crops differed significantly m  total dry 
matter production at all growth stages during both the 
years. Greater yam recorded maximum diy maLLei accumulation 
in most of the growth stages and was significantly superior 
to other crops. Elephant footyam was the second best 
producer of dry matter and it maintained statistical 
parity with greater yam at the harvest stage during the 
second year.

Greater yam

Significant differences were observed only at 
190 DAS during the first year. At the harvest stage, 
the dry weight ranged from 9121.3 kg ha 1 m  to 
7637.6 kg ha-'*' in and an increase m  dry weight with 
increasing fertilizer level was observed though the 
effect was not statistically significant.

During the second year, the treatments differed 
significantly at all the growth stages. At initial growth

10'S



Taoie 28 (a) Erfect or fertilizer level on total dry weight ir kg ha ^
at 70 D4S

Fertilizer
levels

Greater yam 
•85-86 '8d—87

Lesser yam 
•85-86 '8 o-87

Tannia 
•85-86 '86-87

Elephant foot yam 
•85-86 '86-87

F 1 989.26 9 bb,84 247eSO 495.60 2b3.25 209.78 ol5.67 402.67

F2 804,16 802.10 296.48 761.10 289.99 330.30 63 1.67 475.33

F3 740o07 1139 o 39 400o 31 703.28 250.09 257.08 802.50 665.OO

Mean 844e50 9b9.44 314.8b 653.33 267.78 265.72 bE3.28 514.33

F te st Nb S NS NS NS NS NS

CD (0.05) SE

■85-86 r-O)i■oCO1 ' B 5 -c 6 'So—87

crops 297.83 159.14 101.5" 54027
treatments - 278.91 175.90 95.11

S - Significant NS - Not Significant



Tanle 28 (b) Errect of fertilizer level on total dry weight
m  kg ha“i at 130 DAS

Fertilizer
levels

Greater yam 
‘85-86 '8b-B7

Lesser yam 
185-6b '6-87

Tannia 
*85-86 •

Ele
8 b—87

phant foot yam 
‘85-86 '66-87

F1 3360.60 1579,52 1817,20 1820,45 669.70 181,40 1242.51 669.00

F2 3689.70 2289.07 881,20 2855.60 1254.70 279.71 1245,00 1218,50

F3 3880,80 1934,50 1339.30 3:777,08 889.10 3 6o,50 1498,33 1536,06

Mean 3643,70 1934,86 1382,60 2151,04 921,11 275,87 1338,10 1208,06
F test NS S S S S NS NS S

go (0.05) SE
■eS-86 "8b-ri7 ‘85-86 '8b-87

crops 320o05 218,51 109,14 74,65

treatments 554,33 377,91 189,02 128,87

S, Signirleant NS Not Significant,



_1Table 28 (c) Snect of fertilizer level on total dry weight m  kg ha
at 190 DAS

Fertiliser Greater yam Lesser yam Tannia Elephant foot van
levels *85-86 *86-87 *85-86 *8b-87 *85-86 *6-87 *85-86 *66-87

F1 6778.66 6733o73 1385.03 2369.44 847.35 382.54 5040.00 3680.33

F2 7743 080 6550.48 1906.88 3353.56 1665.90 288.35 6682.10 2298.50

F3 3488.10 3822.64 1470.28 2284.78 1791.40 370.61 4347.70 2818.00

Mean 5003.30 5702.29 1567.40 2669.26 1434.90 347.17 5423.24 2932.28
n rest S S NS NS NS NS S NS

CO (Q.Q5) SE
185-8t> 18 o-87 *85-56 *86-57

crops 662.77 1309o97 226JQO 446.69
treatments 1182.57 2268.94 403.25 773.70

S - Significant NS - Not Significant



Table 28 (d ) Ezfect of fertilizer levels on total dry weight ir kg ha
at harvest

Fertilizer
levels

Creater yam 
‘85-86 '8b-87

Lesser yam 
■85-86 '8o-87

Tannia 
■85-86 '86-87

Elephant
■85-66

foot yam 
18 6 ,-87

F1 2>*21.30 8787.85 2773,60 2475,05 1958,80 536.37 6148.70 5222.87

F2 89320lO 5480o 60 3522,90 3527,51 2245,90 319.17 8115.30 4389.43

F3 7637o60 2698,88 2239,05 2404,84 2747.70 532.08 6600.00 6404,00

Mean 8 5o3 o 70 5655,77 2345,20 2802,50 2317,50 462.54 6954.70 4611,00
F te st N3 S Nb NS Nb NS No NS

CD (0,05) 50

■85-86 ■80-87 ■85-86 '86-87
crops 1326,74 1976.61 452.41 674.01
tree trnents - 3423.58 783.47 1167.42

s - Significant NS - Not Signnfj leant



stages, lower levels of fertilizer treatments recorded 

maximum dry weight. But at 190 DAS and at harvest stage 

the highest fertilizer treatment (F^) gave maximum dry 

weight which was statistically on par with and 

significantly superior to F^• With advancing age of 

the crop the dry weight increased considerably m  both 

the years.

Lesser yam

The effect of different fertilizer levels on the 

dry matter production of lesser yam was significant only 

at 130 DAS during both the years.

The dry weight at harvest stage ranged from
-1 -1 2239.05 kg ha to 3522.9 kg ha during the first year

-1 -1 and 2404.84 kg ha to 3529.51 kg ha during the second

year and during both the years the dry weight was maximum

for treatment though not significant. Over the stages

there was increase m  dry matter accumulation upto harvest.

Tannia

The dry matter production did not differ significantly 

between treatments at any of the growth stages except at 

130 DAS and that too only during the first year.

Compared to first year, the dry matLer production 

was considerably less during the second year. At harvest
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stage, the range in dry weight was from 19S8.8 kg ha ^
— 1 — 1 — 1to 2747.7 kg ha~ and from 3 '9 IT kg ha to 538.37 kg ha

during the first and second years respectively.

Over the stages a steady increase m  dry weight 
was observed during the first year. A reduction in dry 

weight was observed between the initial stages and 

further improvement was very slow during the second year.

Elephant footyam

Fertilizer levels recorded significant difference 
m  total phytomass production of elephant footyam at 
190 DAS and 130 DAS during the first and second years 
respectively. The dry weight was maximum for F£ and F^ 
during first and second year respectively. A reduction 
m  dry matter production was observed in the second 
year as compared to the first year for all the treatments. 

But the dry weight increased steadily with ageing of 

the crop.

4.2.3. Yield and yield attributes

The data on yield attributes are presented in 

Table 29.

4.2.3.1. Length of tuber

This character was recorded only for greater yam 
and lesser yam.



Taole 29 (a) Efiect of fertilizer level on the length a m  girth of
tuber of greater yam

Fertilizer Length of tuber (cm) Girth of tuber (cm)
levels 1985-86 198b-a7 1985-86 196c-87

F1 25.33 24.15 40.67 39.25
F x 2 22.33 21.15 43.17 31.35

F3 20o05 21.15 43.33 33.70

F test S NS NS S
CD (0.05) 4 .43 - - o. 52

SC I. 51 1.3o 1.53 1.22



r

Table 29 (o) Eirect or 
of tuoers

fertilizer xe 
per plant or

vels on the 
lesser yam

number, length and c~rth

Fertilizer
levels

Noo of tubers 
plant

Length or tuber 
(cn)

Cirth of 
(cm)

tuoer

1985-86 198o-b7 1985-do 198o-87 1985-86 1980-87

F1 7.33 17.33 13.00 13.78 13.50 11.73

F2 5« 67 2 5o00 12. 50 12.0 12.20 11.53

F3 5.33 2 5<> 67 12.20 12 o 27 11.23 11 o 5

F test NS NS NS NS NS NS

CD (0.05) - - - - - -
ss 1.02 2.94 1.36 0.34 0o 38 0.65

NS - Not Signxficant



Taole 29 (c) Effect 
cormeIs

of fertilizer 
per plant of

levels
Tannia

on the number and ■/eight of

Fertilizer
levels

NOo of cormels plant-1 We ip ht of corme
(g)

Is g plant-1

1985-86 1986-87 1985-86 1950-87

F 1 9.0 3.98 73.5 32, 50

F2 7,0 3.27 117.0 54.67

F3 6,67 2,65 lo8,l7 66.37

F test NS NS S NS

CD (0.05) - - 69.30 -

SE 1,25 3,47 23.30 l ^ a

S- Sac.'-Lziccmt NS - Not Singnific^nt
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The length of tuber was significantly influenced 

by fertilizer treatments m  the first years while it 

lacked statistical significance during the second year.

The plants receiving full dose of fertilizer (r^) recorded 

maximum length and was significantly superior to F^ but 

was on par with •

Lesser yam

The fertilizer levels did not significantly 

influence the length of the tuber m  any of one year 

under study.

4.2.3.2. Girth of tuber

This attribute was recorded only for greater yam 

and lesser yam.

Greater yam

The girth of tuber was significantly influenced 

by the fertilizer treatments onlj during the second 

year. F^ recorded the maximum girth which was 

significantly superior to but wao on par with F^.

Lesser yam

There was no significant influence on the girth 

of tuber of lesser yam during both the years.

Greater yam



4.2.3.3. Number of tubers per plant

This attribute was recorded only for lesser yam.

Lesser yam

The fertilizer treatments did not significantly 

influence the number of tubers per plant m  any of the 
year under study. The number of tubers was considerably 

high during the second year. The values ranged from 5.33 

to 7.33 and from 17.33 to 25.67 m  the first and second 

years respectively.

4.2.3.4. Number and weight of cormels per plant of 

tannia

The treatments failed to show any significant 
influenco on the numbor nf ( unit I1- | > t | 1 ml ilm 1 1 irj both

the years while the weight of cormel per plant differed 

significantly during the first jear and recorded 

highest values of 168.17 g plant-''-

4.2.3.5. Tuber yield

The data on the yield of tuber are presented 
m  Table 30 rxbcl Pig Pf

Crops differed significantly m  tuber yield 

during both the years. Tuber yield was maximum for 

elephant footyam and was significantly superior to all
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the other crops. The crops m  the decreasing order 
of mean tuber yield were elephant footyam, greater yam, 
lesser yam and tannia and the rcsp°ci ive yields were 
30.65, 24.71, 8.65 and 4.70 t ha-'5 during first year.
In the second year also the trend was the same, but an 
over all decline m  the yield was ooseived for all crops 
except lesser yam which recorded con pacuous increase 
in yield d u u n g  the second yeai.

Greater yam

The effect of fertilizer levels on the }leld of 
the crop was significant only m  the second year. The 
highest fertilizer level recorded maximum yield. the 
yield declined steadily with decrease m  fertilizer 
level during both the years.

_1The range m  tuber yield was from 21.18 t ha 
to 27.35 t ha-’'' and from 10.37 t ha"^ to 25 .74 t ha  ̂

during the first and second years respectively.

Lesser yam

The maximum yield was recorded by 1  ̂ during both 
the years. The yield ranged from 7.05 to 11.15 t ha 
and from 10.96 to 15.20 t ha  ̂ during the first and 
second year respectively.



I

Table 30 Efrect of fertilizer levels (on tuber yield m t ha-1

Fertilizer 
leveIs

Greater 

■85-86 '

yam 

8 6-87

Lesser yam 

•85-86 '86-87

Tannia 

'8 5-0 o '3o-87

Eleohant foot yam 

'85-86 ‘86-87

F 1 27.35 2 5.74 7.76 10.96 3.45 1.68 27.50 22.09

F2 25.58 16.86 11.15 15.20 4.89 2.03 33. 15 17.6a

F3 21.18 10.37 7.05 14.79 5.7b 0.38 31.30 23.45

Mean 24.71 17.6o 8. o5 13,65 4 . / C 1.53 30.65 22.18
F test NS S NS NS NS NS NS N5

CD (0 .05) SC
'8 5-8 6 ° db—87 *35-86 ' B 6-87

crops 4. 50 6.38 1.53 2.17
treatments -- 12.7o 2 . 6o 4.35

S - Signif leant NS - Net Significant
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The general yield level of the crop was 
comparatively low and the effect of treatment was also 
not significant. The lowest fertilizer level recorded 
the highest yield during the fiist year while medium 
fertilized crop gave the maximum yield m  the second 
year. The yield ranged from 3.45 Lo 5.78 L ha-'*' in 
the first year and from 0.88 to 2.03 t ha  ̂ m  the 
second year.

Elephant footyam

The yield did not differ significantly due to 
fertilizer level. The maximum yield was for F  ̂ m  the 
first year and for in the second year. The yield 
ranged from 27.5 to 33.15 t ha m  the first year and 
from 17.69 to 23.45 t ha-'*' in the second year.

4. 2.3.6. Top yield

The data on top yield are presented m  Table 31.

There was significant difference between the 
crops m  the top yield. As m  the case of tuber yield 
mean top yield was also maximum for elephant foot yam.
The crops m  the descending order of mean top yield 
were elephant footyam, greater yam, tannia and lesser yam 
m  the first year and elephant footyam, greater yam,

T a n n i a
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lesser yam and tannia m  the second year. During the 

second jear as in the case of tuber yield, top yield 

was also very poor in tannia.

Greater yam

There was significant difference in the top yield 

of the crop due to fertilizer levels and recorded 

maximum value of 19.26 t ha-1 m  the first year and 

16.00 t ha-  ̂ m  the second year and was on par with 

F^ and significantly superior to F^.

Lesser yam

Top yield did not vary significantly due to 

fertilizer levels during the first year but there was 

significant difference in the second year. The value 

ranged from 2.60 to 4.42 t ha in first year and from 

2.01 to 6.81 in the second year. Comparison between 

years showed higher value during the second year.

Tannia

Top yield showed decreasing trend with increasing 

fertilizer levels and F^ (lowest fertilizer level) was 

significantly superior to F^ but was on par with F^ m  

the first year.

The second year crop recorded very poor top yields.



Table 31 Effect of fertilizer levels on top yield m  t ha -1

Fertilizer 
leve1s

Greater

‘85-86

/am 

‘So-87

Lesser

■85-86

yam

•8o-87

Tannia 

•86-86 •8o-87

Elephant foot 

•85-86 •

yam

86-87

F 1 14.20 12 . 58 4.42 2.01 9.78 0.38 15.12 17.28

F2 19.20 lo.OO 3.38 6.31 16.32 0.88 19.10 9.69

F3 1043 5.85 2. 60 3.01 17.4o 2.50 11.63 9.50

Mean 14.63 11.47 3.47 3.94 14.52 1.42 15.28 12.16

F test S S NS S S NS S S

CO (0,05)
13 5-8 6 * 8o—87

SE
'85 —fa 6 18 6-fa 7

crops
treatments

3.1o
5.48

2.41 
4 o 17

1.08
1.39

0.52
1.42

S Sixjnit leant NS - Mot Significant



The variation m  top yield between fertilizer 

levels was significant during both the years and 

treatment F  ̂ and F^ recorded maximum yield during 

first and second years respectively.

4.2.3.7. Utilisation index

The data on the utilisation index are presented 

m  Table 32.

Crops differed significantly in utilisation index 

during both the years. Lesser yam recorded maximum 

utilisation index which was significantly superior to 

all the other crops.

Utilisation index differed I tjn I f I ran I 1 y duo lo 

fertilizer treatments during the second year of study.

The interaction effect was significant during 

both the years.

Greater yam

Fertilizer levels significantly influenced the 

utilisation index during the second year and the maximum 

was for (lower fertilizer dose). The utilisation index 

ranged from 1.44 to 2.03 m  the first year and from 0.97 

to 2.57 in the second year.

Eleaphnt footyam



Taole 32 Effect of fertilizer level on utilisation index

Fertilizer
levels Greater 

•85-86 *
yam

8o-87
Lesser yam 

•85-86 0 80—87
Tannia 

‘85-86 8o-b7
Elsphart foot /am 
*85-86 “6-87

F 1
l06o 1*84 2*05 5*13 0*28 1*80 2*33 1*3 0 a

F2 lo44 Oo97 3*28 1*89 0*37 1*20 2 .86 1.38

F3 2*03 2*57 2*71 2*19 0*37 1.87 2.54 l."2

Mean 1*71 1*79 2*68 3.07 0*34 1*61 2*45 1 .--

F test NS S NS S NS NS NS NS

CD (0.05) SE
'85-86 86-87 •85-86 i o - ^ l

crops 0*46 0*91 0.16 0.31
trecitment - 1* 5t> 0*27 0.53

S - Siqnificant NS - Not Siqnificant
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Significant difference m  utilisation index was 

observed only m  the second year. The utilisation 

index was maximum for the highest fertiliser level 

(F^) which was significantly superior to the other two 

treatments. The value ranged from 2.05 to 3.28 m  the 

first year and from 1.89 to 5.13 in the second year.

Tannia

The fertilizer levels failed to show any significant 

influence on the utilisation index during both the years 

under study. The utilisation index ranged from 0.28 to 
0.37 and from 1.20 to 1.84 during the first and second 

years respectively.

Elephant footyam

The influence of the treatments, was similar to 

that of tannia where all the treatments were statistically 

on par. The values ranged from 2.33 to 2.86 and from 

1.36 to 1.72 for the first and second years respectively.

4.2.4. Chemical analysis

4.2.4.1. Uptake of nitrogen

The data on total nitrogen uptale are presented 

in Table 33 and Fig.l£.

Lesser yam



The crops differed significantly m  total nitrogen
uptake. The mean uptake at harvest ranged from 27.11 kg

-1 -1  ha to 114.60 kg ha by tannia and elephant footyam
respectively m  the first year. In the second year a
general reduction m  the total uptake was observed.
The mean uptake of nitrogen ranged from 4.52 to 76.63 kg 
_1ha by tannia and elephant footyam.

Greater yam

Tne effect of fertilizer levels on the total 
uptake of nitrogen was significant at 130 and 190 DAS 
during the first year whereas during the second year, 
all the treatments were on par. At harvest stage, the 
uptake was maximum for the highest fertilizer level during 
both the years and with decreasing fertilizer levels a 
steady docroaac in uptake wa j ol> i v '■d though nuL 
significant.

The uptake went on increasing upto harvest in 
the first year while a reduction was observed after 
190 DAS m  the second year.

Lesser yam

The uptake of nitrogen was significantly 
influenced by fertilizer levels at 130 DAS during the 
second year.



Table 33 (^) Effect ot fertilizer level on total nitrogen uptake m
kg ha"”1 at 70 DAS

Fertilizer Greater yam Lesser yam Tannia Elephant foot y^m
levels

*85-86 86-87 '85-86 86-87 '85-8b 86-87 '85-86 36-c~

F 1 140 47 20.60 3.84 10.00 4.S8 2,78 14.49 7,57

F2 lOo33 lb.30 5. 10 10.03 5. 60 4,10 18.66

F3 10 o 2 5 21.23 4.27 10.47 4.31 4,21 16.04 3.37

Mean l i e  68 19.38 4.40 10.14 4.93 3.70 lb. 40 _3 o 88

F test NS NS MS NS NS NS Nb NS

CD
■85-8b

(0.05)
86-87

SE
'85-Bb ■6-87

crops 5.90 2.73 2.01 0.93

treatments 3 - — 3.49 1.61

NS - Not Significant



!

Table 33 (b) Efiect of 
kg ha Fat

fertilizer level 
130 DAS

on total nitrogen uptake in

Fertilizer
level

Greater yam 
•B5-8o 80-87

Lesser yam 

•85-86 86-87

Tannia 

•85-86 86-87
Elephant foot yam 

•85-8o 86-87

F1 57.15 23.20 20.97 31.67 15.93 3.20 21.93 23.01

A 66.30 22.33 14.90 31.50 82.73 4.49 24.83 23.40

F3 78.23 2 5.50 17.30 22.78 20.07 7.32 36.93 24.47

Mean 67.23 27.08 17.39 28.65 22.91 5.00 27.90 23.63
F te sc S NS NS S S NS S NS

CD (0.05) SE
‘85-36 86-87 •85-86 8o-87

crops o. 17 5.11 2.10 1.74
treatment 3 10.69 8.85 3.65 3.02

s Significant NS Not Significant



Table 33 (c) Enact of fertilizer level on total nitrogen uotake m
kg na-1 at 190 DAS

Fertilizer
2?/els

Greate

'85-86

r y<=Ti 

86—c 7

Lesser yam 

’85-86 86-87

Ta nn ia 

’85-86 86-87

Elephant

’85-86

foot yam 

8o-87

F 1 78.00 79 .46 17 o 10 3 5.50 20.03 12.90 91.03 47. 40

F2 114 o 10 97.20 23 ,37 44.00 26. 60 8,80 159.73 29.40

F3 53 . 53 81.47 20o 53 2 3.20 29. 17 H4 o CD O 81.07 3o„30

Mean 6 1 od8 cOc J4 20© 3 3 3 i. 40 25.27 12,17 110.61 37.70

v te st S NS NS NS NS S i S

CD (0.05) SE
•85 -8o 86-87 •85-86 86 -87

crops 13051 21058 4.ol 7,3o

treatments 23.41 - 7098 12,74

5 - Significant NS - Not Siqnf leant



Taoie 33 (d) Eftect of tertilizer level on total nitrogen uptake m
kg na-  ̂at harvest

Fertilizer
level

Greater yam 

■85-06 8b—87

Le o ser yam 

■85-86 86-87

Tannia 

85-86 86-87

Elephant root yam 

■85-86 86-87

F 1 101 o 43 79,20 35,27 30.23 22.30 5.63 101.50 08 .03

F 2 94.17 61.13 28.37 39.37 31.65 4.15 135.57 72.30

F3 83.77 30.40 22.^0 24.00 27.40 3.77 106.73 89.55

Mean 83. 12 5o09 x 2o.o8 31.20 27.11 4.52 114.b0 7o„ 63

F test NS NS NS NS MS NS NS NS

CO (0. 05) SE

■35-86 86—87 ■85-86 86-87

crops 49.26 23.98 16.79 8.18

treatments - - 29.09 14.16

NS - Not Significant
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-i -iThe maxi1 um p t c .  e of 35.2 7 kg ha and 39.37 kg ha
were recorded by I. ard F_ in the first and second \eai

respectively.

As in the case of greater yam, there was steady 

increase m  the uptake upto harvest stage during the 

first year v/hile a rMuetion wa„ observed alter 190 DAS 

in the second year.

Tannia

There was significant difference m  the total 

nitrogen uptake between different fertilizer levels 

only at 130 DAS m  the first year.

The uptake went on increasing with ageing of the 
crop m  the f u s t  jear. The general performance of the 

crop jn the second ye.w wir voi j pooi and the nff rl 
was reflected an the uptake partem also, showing very 

low uptake for all the treatments at all the growth 

stages.

Elephant footyam

The fertibzer levels did not reveal any significant 

variation in the total nitiogen uptake at <ny of the growth 

stages m  the second }oar and at harvest and early stage 
in the first year.

The maximum ptake though not significant was by 

F£ in tne 1irst yea) and i i tne second year. It is



also seen that uptake was lesser during the second year.

The general trend observed was that with ageing 
of the crop there was increase m  the total uptake over 

the stages.

4. 2.4. 2. Total uptake of phosphorus

The data are presented m  Table 34 and Fig. 16.

There was significant difference m  the total 

phosphorus uptake between crops at all the growth stages 

m  both the years under study. The uptake was maximum 

for elephant footyam which was closely followed by 

greater yam. These crops showed significant superiority 

over tannia and lesser yam m  the two years of study.

Considerable reduction m  the uptake was observed 

m  the second year for all crops except lesser yam.

Greater yam

Total uptake of phosphorus by the crop varied 

significantly due to fertilizer levels at 130 and 190 DAS 

m  the first year and at 130 DAS and at harvest m  the 

second year. While the medium fertilizer level (F£) 

recorded maximum phosphorus uptake m  the first year, 

it was by high fertilizer level (F^) which recorded 

maximum uptake of phosphorus in the second year. The



Taole 34 (a) Efiect of fertilizer level on total phosphorus uptake m
kg to  ̂ at 70 DAS

^ertll^zer 
levels

Greats 
1 6 b-b6

r ram 
8o-o7

Lesser 
'e 5-b6

yam
8o-87

Tannia 
■85-86 86-87

Elephant
•85-8o

foot yam 
86-67

F 1 3,10 3 o '5 0.56 1,51 1,25 0,88 2.74 2,28

P2 2,46 3,79 0,74 2,25 1,26 1, 56 2. 53 2,22

F3 2,14 4,c0 1.10 1,77 1,12 Oobl 3,05 3,69

Mean 2,57 4.^3 Oobl 1,64 1,22 1,11 2„~b 2 o 73

F te st MS r a NS lib NS Nb NS NS

CD (0.05) CE
‘85-86 80-87 ‘55-66 86 -87

or j o s l o l l 0,92 0 .36 0 o 3 1

trtr-cmsnts 0,33 0 o 2 7

- Tot Significant
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T a b le  3 4 (b )  E f f e c t  ot j-ner i e v e ±  on  t o t a l  o n o s o n o a c  a p c a k e  m
h a  a t  13C DAE

i f i r n
i a v c ) 0

G r ^ a t e . .  v Q n
*& o £ - S I

Lr̂  3 -jC f  vcini
ES 5 - S o  9

T c ^ n ^ a  
s b * 3 ,  8 3

E l e o h a n c  toot vam
S d - 8 7■Ct>

F lls-S*7 7 1 3  * 2  9 7 C  0 . 7 3 C c 3 l  2 * 1 4

? « d  ) ^ O 3 g 3 9

1 4  0  , b. -j rj  .j U t , t O 2 ^ 6

a^n 
I t e  a t

c,-> O -’W

S
!> .< <— -

N:

4 . 2 7

S

^  0  9 0 3

3

3 . 9 5

FS
2 * 7 6

S

b

’ 8 c'—d 6 3 b - C b 5 -8 o 6 6 -T 7

c r o ._ -3 0 ,  30 0 * 4 0 0*17
t r e  b s 7 0' 0 e r t 89 Oo 29

S ( a n t N o t  S ^ r r ^ f a c a ^ t



Table 34 (c) Effect of fertilizer level on total phosphorus uptake In
kg ha-1 at 190 DAS

Fertilizer Greater yam Lesser yam Tannia Elephant foot yam
levels ‘85-86 86-87 '85-86 86-87 ‘85-86 86-87 ■85-86 86-87

F1 14 o 72 13,20 3.42 ^.78 3 o27 1.10 19.19 10.50

F2 2o 0 6 1 15.63 4.83 7.57 6.65 0.67 33.02 7.37

F3 llo 28 14.57 3.63 3.08 5.79 0. 62 17.68 7.77

Mean 150 60 14.47 3.96 5.14 5.24 0.79 23.30 8.54

F to st S NS NS NS NS NS S NS

CD (0.05) SE
'85-86 86-87 •85-86 86-87

crops 3.23 3.32 1.10 1.32

treatments 5.60 - 1.91 1.96

S - Significant NS - Not Significant



Table 34 (d) Enect or fertilizer level on tonal phosphorus uptake ir>
kg ha-'*' at harvest

Fertilizer
levels

Greater

“85-86

yam

8c>-87

Lesse

*85-86

r ^am 

86-87

Tannia 

*85-86 8o-87

Elephant

"85-86

foot yam 

86-57

V " 1 2 5064 » 18o85 O.Ol 4.84 60 51 1.89 24.31 16.q4

F2 28 . 69 15ob7 9.07 9 0 18 8.02 0.91 29.10 14. i9

F3 2 10 50 7o25 7.02 70 41 11. u8 1.46 2b. 15 23.35

Mean 2 50 34 13.92 7,37 7o 14 8.54 1.42 26.52 18. 13
F test NS S NS NS NS NS NS h 5

CD (0.05) SC
*3 5-8 6 Gto-87 'S 5-8 to C6-87

crops 5*2 6 4 o 8 5 lo79 lo65

treatments - 8.41 3.11 2CS7

S — Significant NS - Not Significant



_1from 7.25 to 18.85 kg ha during the first and second

uptake values ranged from 71 .50 to 2R.09 1 g ha-  ̂ and

years respectively.

The total uptake of the nutrient recorded a 

steady increase upto harvest- I oi all Lho Ueiimonts in 

the first year and only for the full dose treatment (F^) 

in the second year. For the medium fertilizer level, 

the uptake remained more or less stable between 190 DAS 

and harvest while a slight reduction was observed at 

the low fertilizer level (F^) of the second year crop.

Lesser yam

The variation m  the total phosphorus uptake 

was significant only at 130 DAS m  the second year.

The uptake pattern was more or less the same

during both the years w„th medium fertilizer level
I

recording maximum uptake which was not significantly 

superior to the other treatments.

Tannia

There was no ugmf cant difference due to
\

treatments m  the tetal phosphorus uptake of tannia at 

any of the growth A a g  s during both tin e years excepting 

130 DAS during first year. \

With advancing agd, tne uptake also steadily 

increased, thus recording the maximum uptake at harvest.
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A drastic decline m  the phosphorus uptake was 

observed during the second year and the value ranged 

from 6.51 to 11.08 kg ha-1 and from 0.91 to 1.89 kg ha~ 

m  the first and second years respectively.

A steady increase in the uptake was observed 

with ageing of the crop.

Elephant footyam

The treatments did not differ significantly at
a n  I I I I I r |ll W l  ll B l  n j m  I II I [ r X i I I til I J I ) IJ A  1

in the first year and 130 DAS m  the second year. The

medium fertilizer level was significantly superior to

the other treatments at 190 DAS and this treatment 

continued to be superior till harvest stage also, 

although not significant, m  the first year. The uptak 

was maximum for F^ m  the second year.

As m  the case of other crops the second year 

crop recorded reduced uptake of phosphorus.

The uptake went on increasing upto harvest.

4.2.4.5. Total uptake of potassium

The data are presented in lable 35 and Fig. 17.

The crops differed significantly in total uptake 
of potassium at all the growth stages d u n n g  both the



Table 35aEffect of fertilizer level on the total uptaKe of potassium
m  kg ha  ̂ * > &t 70 D A s

Fertilizer
levels

Greater yam 
ae 5 - 8 6  86 - 87

Lesser 
18 5- o6

yam
86- 87

Tannia
' 8 5 - 8 6 86- 87

Elephant
*85-86

footyam
86- 87

F, 33. 60 48. 83 7 . 9 1 22.  53 1 5 . 4 2 1 5 . 0 8 35. 08 3 0 . 7 7

F 2 2 5. 07 40 . 7 0 8 . 9 5 3 3. 2 3 1 8 . 2 7 1 9 . 5 3 3 5. 54 26 . 6 3

F 3 2 5 . 2 1 52 . 9 7 1 1 . 8 b 3 1 . 1 7 1 4 . 1 2 24. 83 39. 9b 4 4 . 3 7

Mean 2 7 .  y 6 47 .  50 9 o 41 28. 98 1 5 . 9 3 1 9 . 8 1 36.So 33. 99

F test NS NS NS NS NS NS I S I S

CO (0.05) 

*35-86 86-87

SC

*05-86 86-87

crops
treatments

13.ul 10.45 4.44
7 . 6 8

3.  56 

6 . 1

S-icmf leant NS Not Significant



\

Table 3 5 (d ) Efrect or fertilizer levs_ - the total uotake o£ potassium

in kg ha ^ at 130 B  - o

Fertilizer
levels

Greater yam 

*85-66 8o-87

Lesser

'85-86

yam

86-8"

Tannia

'65-86 86-87

Elephart foot yam 

185—8b 86-87

F 1 104.13 43.90 31.87 38.30 32.17 8.30 57.33 40.70

F2 114.13 o8 . 70 21.87 67 o 5l 54.43 12,00 52.70 51.90

F3 1Jo.o7 46.30 42 .90 45. 5t 38 . 20 16. ̂ 3 60 . oO 70. ,0

Mean 108.Ii 5j . sjO 32.2x 50. 4C •+1. o0 12 . 3 J 5b. SS- "‘*.40

F test No i b b rs ■5 b NS r S

CD (0.05) SC
« -OO bo—67 '85-86 86—r7

c t o d s . _ 8.50 3 ■ o4 ".90

treatments 1" .-3 - 5.2 6 5.02

3 — Sig rJ i c a r a - Not significant



Table 35 (c) Effect of fertilizer level on the total uptake of potassium

m  kg ha-'*' at 190 D A S

Fertilizer
levels

Greater yam 

"85-86 8b-87

Lesser

•85-86

yam

86-87

Tannia 

'85-86 86-87

Elephart

•85-86

toot yam 

8 o—c7

F 1 135.00 141.DO 40. 57 82.oO 52.44 15.40 2 59.20 181.90

F2 lee.o7 110.70 53.37 66.00 ” 95.33 13.SO 487.37 1-7.90

F3 103.o7 128.90 50.Oo 06.30 107.83 xl.10 23b.33 1 3.90

Mean 142.44 12o.90 48.oO 96.30 85. 0 13.40 328.■o 1ô ».cO

F te st S NS I S I S S No o i S

CD (0.05) SE

•85-86 8o-87 •85-86 8 6-^7

crops 18.53 38.42 6.32 13. 10

treatments 32.10 - 10.95 22.o9

S - Signif ica nt N S - Not Signer icart L\



Table 35 (d) Effect of fertilizer level on the totd uptake of potassium
m  kg ha-1 at harvest

Tertilizer
levels

Greater 

•8 5-86

yam 

8 6-87

Lesser yam 

•8 5-86 86-87

Tannia

'85-86 &o-87

Ele :>hant 

'85-86

foot yam 

86-87

F 1 273.13 242.65 79.73 65.53 7o.70 19.37 254.87 189.30

F2 2 55. 57 174.ob 90.43 105. <±2 101.17 10.43 370.73 185.34

F3 210.00 81.65 78.73 71.30 123.73 .-.33 373.53 2.0.27

Mean 24o„43 166.33 82 .97 80.7 5 100.53 333.04 218.30

F test NS NS NS 1 S NS NS NS NS

CD (0.05) SE
'85-86 86-87 •85-8 6 86-87

crops o<± .22 77 . bo 21 .69 26.48
treatments - - 37 .92 45.8b

S Significant Ns Not 3_gnificant



years and the maximum and minimum values were recorded 

by elephant footyam and lesser yam respectively in the 

first year while m  the second year the minimum uptake 

was recorded by tannia.

Greater yam

The variation due to fertilizer levels was 

significant only at 190 DAS and F^ was significantly 

superior during the first year. But at the harvest stage, 

an increase m  the uptake with increase m  fertilizer 

level was observed during both the years though not 
significant.

Compared to first year, a reduction m  the uptake 

of potassium was observed during the second year. The 

quantity ranged from 210.60 to 273.13 kg ha-1 and from

81.65 to 242.65 kg ha  ̂ in the first and second years 

respectively.

A steady increase m  potassium uptake was observed 

with ageing of the crop during both the years.

Lesser yam

The uptake differed significantly due to fertilizer 

treatments only at 130 DAS m  the first year and all 

the treatments were on par during other stages of the crop. 

The uptake was maximum for F^ during both the years though 

not significant.



3 2 5 __

2 7 5  —

-C 175
f

I0
(A

h0
fL
£l
0
kl
*

<

h

a .

D

l£5

7 5  —

a s

5 0

\
J 3 8 S  ^3<S

\

i
7 5 IOO •50 -75 IOO

^ ______________________________________________________  R E - R / T I  U I X & R .  L E V J S  L S  (  P & R C E N r A < 5 E  O P  E p : < o M U £ N D A T f O ^

E P P E C T  O F  RHLR.T^UJ^E.R L E V E L S  OK THE- LipTA-KEl OR A.S.S I LS M. C k%- hoT' )̂
A-'r H M ^ - V E S t



Comparison between stages indicated an increase 

m  the potassium uptake upto harvest stage of the crop 

during both the years.

Tannia

The potassium uptake by tannia differed signifi
cantly at 130 and 190 DAS in the first year only and 
the uptake increased with decrease m  the fertilizer 

levels•

There was considerable reduction m  the total 
potassium uptake during the second year. With ageing 
of the crop, the uptake also increised during the first 
year.

Elephant footyam

lhe uptake differed significantly only at 190 DAS 

during the first year. At this stage, recorded maximum 

uptake which was significantly superior to the other 

treatments. But at harvest stage, F^ and F  ̂ recorded 

almost equal amounts of uptake.

In the second year, the uptake of potassium was 
reduced considerably as m  the case of nitrogen and 

phosphorus. The uptake was maximum for F^ but was 
statistically on par with other treatments.

With advancement in age, the uptake also increased 
upto 190 days m  the first year and upto harvest in the



second year. A  reduction in the uptake was observed 
after 190 DAS for F^ and F ^  during the first year.

4.2.5. Soil nutrient status after the crop

NPK status of the soil after each crop are 
presented m  Table 36.

Significant difference was observed only in the 
case of available nitrogen and available phosphorus due  ̂

to different fertilizer treatments during both the years. 
Appreciable reduction in the available NPK status of the 
soil was observed at low fertilized plot (F^).

The available nuLrient s Lo Lu j of the ooil differed 
significantly due to the growth of different tuber crops.

4.2.5.1. Available nitrogen

The available nitrogen status of the soil differed 
significantly due to fertilizer treatments and significantly 
lower values were recorded by F^ during both the years.

The effect of different crops on the available 
nitrogen status of soil was significant only m  the 
first year. Significantly high value was recorded after 
elephant foot yam while there was statistical parity 
between lesser yam and greater yam in the first year.



Table 36 (a) Effect of fertilizer level on the avaiiaole nitrocen
status of soil m  kg ha--*1

Fertilizer
levels

Greater yam 
' 8 5-8 b 86-87

Lesser yam 
■85-86 86-87

Tannia Elephart foct yam 
•85-86 86-87 ’85-86 86-87

F1 2 50c 71 2 52 o 76 301.68 234.41 275.17 273.14 315.94 271.24

F2 280o36 244.60 275.17 248,70 285.37 262.94 283.33 242.56

F3 23 b0 61 240.54 232.37 232.37 248.68 242.57 267.02 230.33

Mean 2 57o 56 245.97 2 b9.74 238.49 269.74 259.55 2CS.76 248.04

F test S NS S MS S S 3 A/S

CD (0.05) SE
•8 5-5 6 8b-87 '85.-86 P 6-8 7

crops 15032 19. b9 5.22 6.71

treatments 26.54 34ol0 9.05 11.63

S - Significant NS - Not Significant



Table 36 (b) Effect of fertilizer levels on the available phosphonus
status of soil in kg ha-1

Fertilizer Greater yam Leaser yam Tannia Elephant foot yam^0^0^g
85-86 86-87 85-86 86-87 85-86 86-87 85-86 86-87

F 1 28.37 27.13 24.92 23. 76 22 .61 26.72 22.17 27.87

F2 29.17 2o.ll 28.20 26.11 22.17 25.81 23.05 26.40

F3 21.72 24.93 19.08 24.93 22.79 23.91 17.29 21.56

Mean 2o.42 2o.06 24.27 24.93 22. 52 25.48 20.84 25.28

F test S NS S NS NS NS /VS S

CD (0.05) SE
85-86 86-87 85-86 86-87

crops 3o30 4,47 ic25 1.52
treatments 6.72 7.74 1.95 2.64

S - Significant NS - Not Significant



Table 3o (c) Effect of fertilizer on available potassium status of soil -n kg ha -1

Fertiliser
levels

Greater yam 
’85-86 80-87

Lesser
•85-oD

■ yam 
86-87

Tannia
*85-86

Elephant r 
86-67 *85-86

oot yam 
8 o —87

F 1
III.06 103.00 93.35 75.00 105.00 106.65 123.38 103.38

F 2
103.32 95.00 110 .0 0 75.uO 103.o5 llo.o7 13o.o7 118.34

F3 110 .0 0 75.00 95.00 80. o5 121.o5 78.35 103.38 90. 30

Mean 10b.Ou 93.30 99.45 7 5. 50 110.03 100.53 1>1.11 103.09

F te st NS NS NS S NS NS IS NS

CD 
8 5—8o

(0.05)
8o-87

SE
85-86 8o-87

crops - - 16.39 1&53
treatments 29.25 32.09

Significant NS - Not Siqnizicant

I) 
I
7.



During second year the plot after the growth tannia 
recorded significantly high value.

Greater yam

Nitrogen status of soil after greater yam differed 

significantly only m  the first year with F  ̂ recording the 

highest value. In the second year recorded highest 

value though not significant.

Lesser yam

The influence of fertilizer treatment on the 
available status of the soil was significant only m  the 
first year recording maximum value for F^. With decrease 
in fertilizer level there was reduction in the soil 
nitrogen status also.

Tannia

Soil nitrogen status after tannia was significantly 

influenced by fertiliser levels during both the years.
The lowest value m  both the years were recorded by F^ 
and highest value was recorded by I? during the first 
year and during second year.

Elephant footyam

The available nitrogen status of the soil was 

significant only in the first year and F recorc-'d 
significantly high value.



During both the years there was a general reduction 

m  the soil nitrogen status with decrease in fertilizer level.

2 1 , '

4.2.5.2. Available phosphorus

The phosphorus status of the soil differed signifi
cantly due to fertilizer treatments recording significantly 

lower value for F^ though F2 and F^ were statistically on par.

Crops influenced the available phosphorus status 

of soil only during the first year, the maximum being 
recorded after greater yam followed by lesser yam.
Lowest value was recorded in the plots where elephant footyam 
was grown.

Greater yam

There was significant difference in the soil |
available phosphorus status after greater yam during 
the firsL year. Maximum phosphoLus <_onLenL was lecoided 

at Fg which was statistically on par with F^ and significantly 

superior to F^• In the second year the fertilizer treatments 
did not influence the soil available phosphorus status.

Lesser yam

Significantly lower phosphorus content of soil was 
recorded by F^ in the first year. There was no significant 1 
variation due to fertilizer treatments m  the second year.



j n

Soil phosphorus status was not influenced by 
fertilizer treatments in the two years of study.

Elephant footyam

The fertilizer levels did not influence the soil 

available phosphorus status during both the years.

The general trend was a decrease m  the available 

phosphorus content of soil with reduction m  the 

fertilizer dose.

4.2.5.3. Available potassium

The fertilizer treatments and crops could not 

influence the available potassium status of the soil.

The interaction effect was also not significant.

4.2.6. Correlation studies

Correlation between uptake of nitrogen, phosphorus, 

potassium and yield.

Simple correlations worked out between plant uptake 

of nitrogen, phosphorus and potassium (at harvest) and 

tuber yield are presented m  Table 37.

Greater yam

It is observed that there was significant positive 

correlation between uptake of the above nutrie ts and 

tuber yield during both the years ror greater yam.

Tannia



"“anie 37 Simple correlation between y^eld ard uptake of nutrients

UDtakc

uptakt
uptake

otak 

otak 

o take

>ign

Greater yam Lesser yam Tannia Elephant foot "am

1985 - '86
it it * ★0o6440 0 o 6504 0.5655 0o6344
** * * ** ★ ★Oob023 0.8164 0.8947 0.6991
k k •Jr * *0.8797 Oo 6680 0.8195 0.7638

1886 - *87
**

0.9797 0.1714 0.4475 0.4996
* *0.9697 0.0635 0.0548 0.8871**
-**

0.9950 0.5284 0.1527 0.7271*

.cant at 5 percent level ** Significant at 1 percent le el



1 1

In lesser yarn, the correlation was significant 

only for phosphorus and potassium uptake during 

1985-86 . The uptake of the nutrients failed to show 

any positive correlation m  1986-87.

Tannia

As in the case of lesser yam, tannia also recorded 

significant positive correlation with yield, only for 

phosphorus and potassium uptake during first year.

Elephant footyam

There was significant posiLive correlation between 

yield of elephant footyam and nitrogen, phosphorus and 

potass:! urn uptake during 1985-8f ml only between phosphoiu 

and potassium uptake m  1986-87.

4.2.7. Economics

The data on economics of growing minor tuber crops 

as inter crop in coconut garden using different levels 

of fertilizer are presented in Table 38.

From the data it is observed that maximum 

benefit - cost ratio was obtained by growing elephant footyam 

followed by greater yam and lesser yam. Growing of tannia 

resulted in a loss. Greater yam gave highest benefit - 

cost ratio of 2.44 with full dose of fertilizer as per

L e s s e r  yam



Taole 3a Economics or fertilizer application to minor tuber crop^ 
when grown as intercrops m  cocunut garden

hie, No Fertilizer cost of Mean yeild Value of '-rag it Benefit-
levels cultivation . -1 tuber ~1 cost ratiot ha ha year

ha“ year”

Greater yam
F 1
F^

Lesser yam 
F .

3
Tannia

80 3 60;80 
60 : 4 5: 60 
40:30:40

80:60:80 
60.45;60 
4-0:30:40

80.50:100 
6 0:37 * 5;75 
40.25:50

Elephant foot yam
8 0 :60:100 
60:45:75 
40:30:50

10,930*00 
10,698 oG0 
10,465*00

9,630.00 
9,398o00 
9,165*00

7,925eOO 
7,693*75 
7, *±62 o 50

12,980*00
12,735*00
12,490.00

26*63
21*22
15*78

9.35
13*20
10*92

3*62
4*98
4*00

24.80
25.40
27*40

26,630*00
21,220*00
15,780*00

9,350*00
13,200*00
10,920*00

5,730*00
7,470.00
6,0 0 0*00

31,000*00 
31,750*00 
34,250*00

15,700*00 
10,522*00 
5 , 315 o 00

280*00
3,802.00
1,750*00

-z, j.95*00 
- 223*75
-1, 4 62 * 50

18,020*00
19,015,00
2^,760.00

2*44
1.98
1*51

0.97 
1*40 
1* 19

0.72
0.97
0*80

0*39
2*49
2*74



package of practices recommendation. There was a 
steady increase m  profit with increase m  the 
fertilizer levels.

Lesser yam registered the maximum benefit - 
cost ratio of 1.40 with medium level fertilizer and 
elephant footyam gave maximum benefit - cost ratio 
2.74 with lowest fertilizer dose.

2 1  /

i
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5. DISCUSSION

The results of the experiment, 'screening of 

minor tuber crops under varyinq intensities of shade' 

are discussed here under.

Greater yam

It is seen that the lengLh of the vine was 

significantly influenced by different shade intensities. 
Die data indicated that the lengLh m s  maximum under 

medium shade (50 per cent shade) which was statistically 

on par with that at low shade (25 per cent shade).

But at intense shade (75 per cent shade) a drastic 

reduction was observed. While an increase of 183 cm 

and 137 cm were obtained for low and medium shade levels 

respectively, a decrease ofl5^ cm was observed at intense 

shade level when compared to open ('O' per cent shade) 

which recorded a length of vine of 895 cm.

Reports of increased plant height under shade are 

available for different crops. In ginger, Aclan and 

Quisumbmg (1976) observed an increase m  plant height 

due to shade. Lalithabai (1°81) ooserved an increase 

in plant height with increase m  c-nade intensity upto 

50 per cent shade level m  coleus and ginger and upto

5.1. Experiment I



75 per cent shade m  turmeric and sweet potato. Reduction 
m  plant height with increase m  shade intensity was 
observed in sorghum crop by Palis and Bustrillos (1976).

As reported by Kulasegaram and Kathiravetpillai (1976), 
this reduction in height may be due to reduced terminal 

bud activity induced by intense shade.

An evaluation of the effect of shade on LAI of 

greater yam revealed that maximum LAI was at medium shade 

followed by open and minimum for intensely shaded crop.
This clearly indicates the fact that the photosynthetic 
area of the plant was not affected by shado upto 
50 per cent shade and thereafter there occurred drastic 
reduction in LAI at intense shade le the LAI was reduced 

from 9.25 to 5.48. r

After about 130 DAS the density of canopy steadily 
increased and the LAI value remained above 5 at all shade 

levels. Though the optimum LAI of greater yam is not 

available from literature, the observed value of more than 

five at all shade levels would indicate that LAI of 
greaLer yam may perhaps be ouper oi Ljmal at all shade 

levels. Though the yam petiole is also reported to be 

capable of growing or tv/is ting in such a way as to expose 
the lamina to maximal amount of sunlight (Onwueme, 1978), 
this may not lead to complete ivoi lnncc of loaf parasitism. 
This leaf parasitism would have substantially increased as

21' )
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the .intensity of shade t r i e  r e a p e d . 'Inr a t  1 n t r , n t ' P  s h a d e  

level probably the parasitic effect would be maximum as 
the photosynthetically active radiation falling on the 
leaf surface was only 25 per cent of that at open. jBut 
from the data it^could be observed that the LAI was 
significantly reduced at intense shade level thus 
avoiding such excessive parasitism. This ma ' be a plant 
adaptation when grown under shade as reported by 
Lalithabai (1981).

The photosynthetic efficiency of the crop could 
be obtained from the data on net assimilation rate (NAR). 
There was no significant difference m  NAR due to shade. 
Gopinathan (1981) reported lack of statistical significance 
in NAR of cocoa due to shade. At the early stage of the l
crop, the NAR was minimum m  the open but this went upto 
the maximum at later stage. This may be due to the 
suboptimal LAI values at initial stage which would have 
caused a reduction in the photosynthetic efficiency.
This result is m  conformity with the finding of Lalithabai 
(1981) who reported lowest LAI values m  the open upto 

120 days of growth of colocasia and after that maximum 
and minimum values were report'd b open and intense 
shade levels respectively. Thus at initial stages both 
the photosynthetic area and effici^ncj would have been 
depressed considerably by the intense sunlight, for

CO



treatment at full illumination. This can be further 
substantiated from the LAI and FAR values obtained for 

other shade treatments where both photos>nthetic area 

and efficiency were high at initial stages.

At the later stage the canopy density increased 

appreciably for all treatments. Maximum LAI after 190 DAS 

was recorded by medium shade (9.25) and all the other 

treatments recorded LAI values below 7. At this stage 

the photosynthetic efficiency measured as PAR was maximum 

for the open and minimum for medium shade. This may be 

because that, the high LAI values observed under 25, 50 

and 75 per cent shade intensities along with the shade 

provided by treatments mighl have caused excessive 

parasitism thus reducing the photosynthetic efficiency 

considerably.

The influence of the above character'' on the 

general growth and dry weight accumulation has been 

reflected m  the data on total dry matter production 

per hectare. During the initial gro ;th stage of the 

crop the LoLal dry weighL wa° in tx j mum at 25 l cent 
ohadc while at later stages. Die maximum diy weight 
accumulation was for 'open’ treatment. Though at the 

initial stages the dry weight mod to be influenced 
by LAI which was less than 5, at later stages when LAI 

increased to more than 9, there was mutual shading and



parasitism which were reflected in PAR and in turn m  

the Lolal dry matter production. Sun the dij wtiglit 
obtained m  the open was considered as 100 the percentage 
values at 25, 50 and 75 per cent shade levels were 73.6, 
88.3 and 31.83 respectively. At intense shade level the 
availability of light for photosinthesis was the decisive 
limiting factor and hence dry weight was markedly reduced. 
General decline m  total dry matter production when shade 
was increased from 'O' to 73 per cent and a drastic



')9'J

low shade. Substantial /iold dr^line omirrrfl at 
intense shaae of 75 per cent. ilhen expressed as 

percentage oJ yield In the open Lhe corresjonding 
figures at 25, 50 and 75 per cent shade levels were 
87.95, C8.65 and 43.51 respectively. Cased on these 
data it could be assumed '•hat the tuber yield of greater 
yam was greatly influenced by shade and each lower shade 
level was significantly superior to the next higher 
level. At intense shade level of 75 per cent, light may 
become the decisive factor that limits the crop yield.
The yield reduction cue to shade had been reported by 
Togari (1950), Wilsor (1967), Iiartm (1985), Lalithabai 
(1981) and Asandhi and ourj?di (1Q02) In sweet potato; 
Tlatusie l.Uet (196T) in sugar beet; Caesar (1980) in 
an thoaoma and Co] oca -id and i amunuj uni o_t cil . (1984)

m  cassava.

The 1nfluence of shade on the tuber yield of

greater yam was explained by the linear regression
given by Y = 38.235 - 0.279x with a coefficient of 

2determination (R ) 98.09%.

This reveals that 98.09 per cent of the total 
variation in tuber yield is attriouted to the shade 
intensity (Fig. 8 a ) . For a given shade intensity the 
yield can be predicted using this regression relationship 
of yield on shade.



Though not significant, there was marled decrease 
in the utilisation index at inu it shade level. ihis 
would reveal that upto 50 per cent shade intensity, the 
partitioning of assimilate was not affected where as 
at intense shade level assimilate translocation was 
adversely affected which resulted m  lesser tuber 

production compared to top vegetetivs parts. Thus at 
intense shade level along with reduced photosvnthetic 

area and efficiency which resulted m  lesser photosynthetic 
accumulation, the partitioning and poor translocation of 

assimilates were also responsible for the reduced yield.
This is m  conformity with the findings of Ramanujam et al. 
(1984) who observed that most of the photosynthates of 

shade grown cassava plants were utilised for shoot growth 
at the expense of tuber growth.

The chlorophyll content of th“ crop was sigmficanllv 
influenced by shade and an increase m  chlorophyll content 
with increase in shade was observe i. This is m  agreement 
with the report of Clark (1905) m  r'Lia ; berry; Evans and 

Murray (1953) and Guers (1971) m  cocoa; Radha (1979) m  
pineapple and Lalithabai (1981) m  col us, ganger and 
turmeric.

The starch content of the riant recorded significant 
difference due to different '-hide l“v^ls and maximum value 
for intense shade. Hozyo and I ato (1976 ) observed that



roots of sweet potato when exposed to sunlight resulted 
in reduced starch content. Similarly An (1982) observed 

increased starch and reducing sugar content of groundnut 

seeds due to shade.

Significant difference in protein content was 
also ooserved due to shade and the maximum was for intense 
shade. Similar results of increased protein content in 

grain sorghum due to increase in shade was reported by 
Palis and Bustrillos (1976).

No definite trend could be seen m  the uptake of 
nutrients upto medium shade while a drastic decline was 
observed at intense shade level. This may probably be 
a reflection of the influence of total dry matter productlo 
on the uptake of nutrients (Jab.l*' 7).

From the data on soil nutrient status after the 
cropping it was observed that the available phosphorus 

content alone was significantly influenced by the shads. 

There was significant increase m  the phosphorus status
I

of soil at intensely shaded plot. This probably may be 
due to the very low phosphorus uptake of the crop at 
this shade level (5.96 kg ha ) as compared to other 
shade levels (Table 15).
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Contrary to greater jam the vine length increased 

with Increase in shade intensity, the maximum being recorded 

at intense shade level. Ramanujam et ad. (1984) reported 
that increased height of plant under coconut shade was due 
to internodal elongation and this m  turn was attributed 

to cell elongation as the plants have to compete with 

coconut palms for light energ/. Here also there was 
great demand for light energ , which would tempt the 
plants to elongate m  search of light and hence an increased 
length of vine was observed under e'hide. Similar result'' 
were reported by Lalithabai (1C>81'1 for crops like 

vie/ L i uldLo, coleus, ginger ml luim lit .

Leaf area index of lesser yam differed significantly 
with different shade treatments. At 130 DAS, LAI was 
significantly lower m  the oner mile at later stages the 

lov'est LAI /as for intense shade hich was on par with 

that of oien. Higher LAI values were maintained at 

25 and 50 per cent shade levels through out the growth 

stages. The tendency of planrs to increase the LAI due 

to moderate shading may perhaps be a de n t  adaptation to 
expose larger photosynthetic '■urine0 under limited 
illumination. Ramanuj am et _cl. (198/1) observed increased
LAI m  cassava varieties when giown under shade and they 
suggested the reason being the longer leaf life under

Lesser yam
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shade resulting m  the retention of more number of 

leaves at any stage of the ciop.

The effect of shade on the not assimilation rate 

and crop growth rate was almost the same as that of 

greater yam. Here, although the photosynthetic area 

was maximum at low and medium shade levels, the NAR 

and CGR went upto the maximum under open. Similar 

reduction m  CGR and NAR of cassava grown under shade 

as compared to those grown under normal light was 

reported by Ramanujam et al. (1984) .

The influence of photosynthetic area and 

photosynthetic efficiency on the performance of the crop 

can be seen from the data on total dr^ matter yield.

The maximum dry weight was obtained for the low shade 

intensity. The percentage of dry we:ght obtained for 
PS, 50 and /5 per cent shade 1 vei w m  li / .(>, ' < .86 

and 16.54 of that of open. The aoove data revealed 

that a shade level of 25 per cent war- very much 

advantageous to the crop in terms of photosvnthetic 

accumulation and an increase of shade resulted m  a 

sudden decline m  dry matter. A higher dry matter 

production under shade was recorded by Aclan and 

Ouisumbing (1976) and Lalithabai (1981) m  ginger.

Although the dry weight was increased at the low 

shade intensity by 17.8 per cent of that of open the yield



was found to bo decreased 1?.76 per ccnu. fhi0 moan 
that the dry weight increase naj bo due to the increased 

top vegetative yield of the crop at 25 per cent shade 
level. The yield obtained lor 25, 50 and 75 per cent 
shade levels were 77.25, 32.59 and 6.22 per cent of that 
at open. From the above data it could be seen that the 
higher LAI values along with increased dry weight could 
not contribute to higher yield. host of the photosynthates 

of shade grown plants would have been utilised for shoot 
growth affecting tuber growth significantly 
(Ramanujam _et al., 1984) . They had also observed poor 
starch deposition m  the vascular region of leaves grown 
under shade demonstrating lowor j 11o of i hotosynthesls.
The lower photosynthetic rate in shade gtown plants may 
be due to less number of stomata m  the leaves of shade 

grown plants which resulted m  a decrease m  CC^ diffusion 
as reported by Crockson et a_l. (1975) in bean leaves.

The influence of shade on the tuner yield of 
lesser yam was explained by the linear regression 

Y = 20.09 - 0.2446x with a coefficient of determination 

R 97.87X This means that 97.87 per cent of the total 

variation m  yield due to shade was explained by the 

linear regression (Fig. 8b).

Ihe ratio of tuber to shoot weight as seen from 
the data on utilisation index io\ealed the ‘■amc trend asi



as that of yield and the values isnged from 1.16 to 
5.89. The highest utilisation m d c v was at full 
illumination supporting the resu]t of Rnmanujam _et al. 
(1984) .

The chlorophyll content of this crop showed great 
variability due to shade. Starch content of lesser jam 
did not differ significantly due to shade. This is m  
agreement with the results of Tamaki and Nala (1972) 
who reported that the seed carbohjdrate of broad bean 
was not affected by shade.

Unlike starch content , protein content of tuber 
differed significantly and there was an increasing trend 
with increase m  shade. Wahua and Miller (1978) reported 
that the protein content of soybean was highest at 
93 per cent shade.

The uptake of the nutrients followed the same 
trend as that of dry matter accumulation and maximum 
uptake of nitrogen, phosphorus and potassium was observed 
at 25 per cent shade. Since the yield was not at all 
correlated with the uptake of nutrients it could be 
presumed that the extra nutrient obtained at low shade 
intensity might have been utilised for the shoot growth. 
The fact that the uptake was also reduced with reduction 
in yield at medium and intense shade levels would also



indicate the possibility of reducing the fertiliser 

level when this crop is grown under shade.

The data on soil nutrient status showed significant 

influence of shade on the available nitrogen, available 

phosphorus and available pota_> iimi Lotus after the crop. 
However the variation was not following any definite 

trend.

Tannia

The height of tannia was siqnificantly influenced 

by shade and crops grown m  the open recorded the lowest 

height. Such a reduction m  plant height at full 

illumination was reported by Aclan and Quisumbing (1976) 

m  ginger and Tarila et _a_l. (1977) m  cowpea. Plants

under varying shade levels recorded more or less the same 

plant height which was greater tnan that of open.

Ilamanujam et al. (1984) reported increased plant height 

in cassava grown as intercrop under partial shade of 

coconut and the reason being mternodal elongation of 

inter crop for competing with coconut for light.

The LAI of tannia was below 2, at almost all 

stages and at all shade levels which revealed that there 

was no mutual snading or overlapping of leaves m  this 

crop. Among the different shade levels the lowest LAI 

was recorded at full illumination. Higher LAI under
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shade may be due to longer leaf life under shade as reported 
by Ramanujam e_t ad. (1984) in cas'-avci. I ilithaliai (1981)

also reported lower LAI values for colocasia.

NeL assimilation rate wa j mu jmum at open which was 
statistically on par with treatments upto 50 per cent shade 
at the second growth phase. Only at intense shade there was 

significant reduction m  NAR. Ihis would mean that upto 
50 per cent shade there was no mutual shading and hence no 

reduction m  photosynthetic efficiency. This probably may 
be due to the lower photos}nthetic area exhibited by the crop.

The dry weight was maximum at low shade followed by 
medium shade. Higher LAI with moderate NAR made the low and
medium shade levels to accumulate more phoLosynthate and thus
maximum dry weight. Such higher dry matter accumulation under 
shade had been reported m  crops lube ginger (Aclan and
O n  I r u m l ) J n  j , 1 e  K  ;  I 1 1 1 L h n h  1 1. , 1 ! ) , I m i !  ti  ( I Inn n i 1  l_ i  1 . ,

(1954) and tea (Joseph, 1979). Hie reason attributed to such

performance was that shade loving plants had a threshold 
illumination beyond which the stomata of such shade loving 

plants tend to close (Hardy, 1958) which would result in 
reduction m  CO^ diffusion and photos}nthosis as reported 
by Crockson et ad. (1975). However, m  the present study 
it could be assumed that the lowest LAI maintained by the 

crop through out the growth period under full illumination 

could not have been compensated by the highest NAR and 

this resulted m  very low dry matter accumulation.
But beyond this level the availanlity of light became



the decisive limiting factor for photosynthesis and 
thus intense shade recorded lowest dry matter. Very 
low light intensities was reported to reduce the rate 
of photosynthesis resulting m  the closing of stomata 

(Horachan, 1984).

The tuber yield of the crop exhibited the very 
same trend as that of total dr^ weignt accumulation 

which reveals the influence of photosynthesis on the 

yield of crop as reported by Gupta (1984). More or 

less equal yields were obtained at 25 and 50 per cent 
shade levels and were significm 1.1 \ superior to open 
and intense shade. As such the o'- lanation given for 
plant dry weight is applicaole her: also. The lowest 

yield at intense shade might be due to an increased 
stomatal resistance and intracellular resistance 

(Wilson and Ludlow, 1970). "he number and weight of 
cormels plant-'*' were also maximum for low and medium 

shade. Expressed as percentcg-1 of the yield in open, 

the yield at 25, 50 and Ler cent shade levels were 
202.67, 207.00 and 77.60 respectively. The influence
of shade on yield of tuoer was e>" lamed by the 
following equation (Fig. 8c).

2Y = 7.721 + 0.52799x - 0.0O73r with a
2coefficient of determination 1 99.53%
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The optimum was found to be 3f p m  cmt. this means 
that 99.53 per cent of the total variation m  tuber 

yields was e.xplained by the <■ m.H Ion.

The utilisation index though not significant 
was maximum for low and medium shades and minimum at 

intense. This would indicate that not only the I
production of assimilate, but the translocation of
these synthesized material to the economic part also 1
is influenced by shade. I

IChlorophyll content was significantly influenced |
I

by shade levels recording an increase in the content 
with increasing shade levels. flu ̂  is j n agreement with I
the findings of Radha (1979) m  j„ineapi le; Lalithabai (1°81) 
in coleus, ginger and turmeric; ipnnnujim ana Jose (1984) 
in cassava and Vijayakumar et ad. (l^BS) in pepper.

The starch content of tuber was influenced by *
Ishade recording significantly lo\ er content at intense 

shade level. Similar results of reduction m  starch 1

percentage due to shade was recorted by Aclan and '

Cuisumbmg (197b) m  ginger rhizorres and Palis and
I

Bustnllos (1976) in grain sorghum. Though there was
Isignificant variation m  the protein content of tuber 

due to shade no definite trend could be observed for
ithe character. This is m  accordance with the result

G><?o»geobtained by Sansamma^(198Z) m  gioundnut, blackgram and |
cowpea. il
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II
IIThe uptake of nutrients was significantly 

influenced by shade and followed the same trend as that ^
of dry matter accumulation. The highest uptake of
nitrogen, phosphorus and potassium were 61.83, 16.29 I

i
and 143.80 kg per hectare respectively for low shade. I
Lalithabai (1981) reported more or less same uptake 

values. At medium shade levels, the uptake was slightly 1

reduced and this would indicate the scope of reducing I

the fertiliser quantity. At intense shade and m  the i
open the uptake of nutrients was significantly reduced.
This would indicate that if the crop is to be cultivated

Iunder intense shade the fertiliser levels could be brought 

down to a great extent. The reduced upta]e at full 
illumination was due to the reduced total dry matter |

which could be improved by enhancing the plant population| 
per unit area.

The data on the soil nutrient status revealed
]that there was significant difference only in the available
I

phosphorus status of the soil which was high at medium 

shade level. 1

Elephant footyam I

iThere was significant difference m  the plant 

height due to shade at the initial growth stages of the
I

crop upto 130 DAS after which it lacked statistical j
Psignificance. The height of the plant recorded appreciable
I'



increase under intense shade level which decreased with 
Lucie iu Jn lluhL lnlen^iLy. A ol 111 (198b) u  ] 01 ted

increased plant height m  elephant footyam under 

in leicjopped situation and Iho 10a on atLiLbuted was 

competition for light. An increase m  plant height due 

to shade was observed m  tannia also in the present 

experiment. Based on these results it could be concluded 
that where ever photosynthetically active radiation is 

insufficient for the crop the cells elongate to the 

extent possible and necessary for the plants to harvest 

more light.

The LAI increased upto 25 per cent shade level 

and there after it decreased considerably. 'his is in 

accordance with the result obtained oy Asoban (1986) 
m  elephant footyam where their orcurrnd roductJon in 

leaf area under intercropped situations than under sole 

crop situation. The explanation given for this kind of 

response was the competition for light and nutrients.

Here also the induced restriction for light under the 

different shade treatments could have caused this 

variation m  the response.

At the initial stage of the crop, the NAR and CGR 
were lowest m  open which increased appreciaoly with the 

advancement in the growth of the crop. I’hus at later 

stages, maximum 13AR was m  oj sn and this maintained
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statistical parity with all other treatments excepting 
that at intense shade. As in the case of LAI, NAR and 
CGR were also minimum under intense shade level.

Though the photosynthetic area and efficiency

were not affected significantly due to shade upto medium

shade level, the total dry matter accumulation was

steadily decreased with increase m  shade intensity.

Calculated as percentage of open, the dry weight of low,

medium and intense shade levels were 86.62, 29.75 and

27.30 respectively. This is supported by the result

of Wilson and Ludlow (1970) where a reduction in light

intensity from 100 per cent to 11 cer cent during growth

resulted m  a decline of the maximum photos>nthetic rate
- 2  - 1from 72 to 2 2 mg dm h m  I a m  cum maximum.

The result'on the tuber ^ield indicated that the 1
* 9

yield decreased considerably due to shade. fhe decrease 

was not so drastic at low shade lev^l. But at rnediupi and

intense shade levels, the tuc°i i='ldr- i p ip only 48.87

and 33.85 per cent of that m  the oien thus suostantiating

the influence of photosynthesis on the y^ield of crop as

already reported oy Gu^ta (1°3^). phe leason for such 

a behaviour may be due to the d culiar nature of thisi 

crop where tne canopy coverage is only in a sincle layer.<5 *
According to Isomis and Willians (1° 3) a single horizontal

canopy can utilise only about 25 per cent of tne total
/)
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photos}nthetically active radiation received on the 

canopy surface and the rest go unutilised. If this 
is the case the crop under 25, 50 and 75 percent shade 
levels could utilise only 18.75, 12.50 and 6.25 per cent
of the total photosyntfjetically active radiation. Many

' ! investigators indicated the dependence of crop yield on
intercepted radiation (<Jong and dilson, 1967; I oteith,
1969; Biscoe and Gallagher, 1977).

Asokan (1986) reported reduced dry weight and

yield of elephant footyam when the crop was grown in

the shades of cassava crop and the result m  the present
study is m  agreement with this. Lalithabai (1081)
obtained the very same yield re l onse in colous and she

classified that crop as shade m+ ’olei.ant. vield as a
function of shade was evolamcd bj the linear regression

Y = 27.89 - 0.255x witn a coefficient of 
2determination R 98.3^°

This suggests that °8.34 i er cent of the total I 

variation in tuber }ield due to shade was explained by 
tnc linear regression (Fig. 8d).

The utilisation index was not influenced by shade. 
This is m  accordance with the result obtained by Asokan 1

(1986) where the harvest index was not markedly different0
m  intercrop and sole cron of el phon t footyarn. The 
lack of influence of shade on utilisation index would
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lead to the conclusion that th^ i Ttitioninq of 
assimilate was not influenced by shade.

iha chlorophyll co n U n l  wa c,i griJ iicanlly
Iinfluenced shade levels recording maximum value at 

intense shade level and minimum at open. This is m  

accordance with the findings of Jvans and P*urray (1953), 

Ramaswami (1960), Vonkatamani (19C1), Ramanujam and 
Jose (1984) and Vijayakumar et al. (1°85).

I
The percentage of starch m  tuber was significantly 

influenced by shade showing a decreasing trend with increase 
m  shade intensity. As in the case of other crop, the 
protein content was also ■'ignifinntly 1 nfliu need by had-1.

The uptake of all the thrco nutrients vis nitrogen, 
phosphorus and potassium was maximum by plants m  the open 

and a decrease was observed with increasing shade levels.

At full illumination, the uptake of nitrogen, phosphorus | 

and potassium was 90, 16.17 and 143.35 kg ha respectively 
while that at 25 per cent shade level were only 50, 11.62 

and 131.38 kg per hectare. This would indicate that even1 
oy a 25 per cent reduction m  light intensity the 
yield reduction was to the tune of about 25 per cent 
Where m  the fertiliser uptake \ as reduced roughly by 
50, 30 and 10 per cent of nirrocen, phosphorus and potassium 
respectively as that of open. rhus, if the crop is to be



grown under shade situation the fertiliser dose could 

bo roducf d accordingly.

It was observed from the data on soil nutrient 

status that there was significant increase m  the soil 

available nitrogen status at intense shade which was 

on par with low shade and superior to open and medium 

shade. Recalling the data of uptake of the nitrogen 
(Table 14) will reveal the fact that there was an 1

increased uptake at open and medium shade which might |

have resulted m  the low nitrogen status m  these treatments. 

Phosphorus and potassium content of soil did not differ 

significantly due to the influence of shade.

5.2. Experiment II

The results of the experiment 'Fertilizer management 

of minor tuber crops m  coconut based cropping system' are 

discussed here under. Individual crops are discussed 

separately.
I

Greater yam

The general trend m  the length of vine was an |

increase with incremental doses of fertilizers. Almost 

the same trend was observed during both the years 1

eventhough during the second year the crop registered |

lower values.

23 I
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Similar increased vine length in sweet potato 
due to increased levels of nitrogen was reported by 
Purewal and Dargan (1959) . The influence of nitrogen, 

phosphorus and potassium in impioving the plant height |
was documented by several workers (Ngongi (1976) and 
Nair (1986) in cassava, Duboy and Bharadwaj (1971) and

IKrishnappa and Shivasankara (1981) m  potato and 

Hossam and Rashid (1982) in colocasia .

The number of leaves per plant was not signLficantl^ 

influenced by fertilizer levels during both the years.
From the data it is observed that the maximum numoer of 

leaves of 846 was recorded by medium fertilizer level 
(75 per cent of recommended dose) at 130 DAS during the 

first year, while the maximum of 722 number of leaves 
was recorded by low fertilizer level (50 pei cent oi 
recommended dose) at 190 DA 3 dujiny the second year.
In first year there occurred a reduction in the number 

of leaves at later stages. As pointed out by Onwueme 

(19 78) the crop might ha/e entered the t h u d  phase of 
growth at this stage and hence started senescence of 
leaves and photosynthate might have been translocated 
to tuber for development.

As in the case of leaf number the highest LAI
V a l u e s  ia .1  e sO  £  a  L  £ 3 0  L>A£3 O U i  I r u )

year and the maximum value of b*4 waa tecorded by high

2 ill



2 4 1

1 e v » l  ( f i l l  1 d  o s  *~>)  ~ m d  H p  p f f n r l -  w i "

significant. Similar positive effect of nitrogen on 
leaf area development of Dioscorea esculenta was reported 
by Enyi (1970). Increases m  LAI due to nitrogen 
(Ngongi, 1976 and Nair, 1986), phosphorus (CIAT, 1977 
and Nair 1986) and potassium (Ngongi, 1976 and Nair,1986) 
application to cassava crop were reported earlier.
Though the photosynthetic area exhibited by the crop was 
greater at high fertilizer level at the initial stages, 
after 190 DAS there was a reduction in the leaf area.
This may be due to the drastic reduction m  rate of the 
production of new leaves together with continuing 
senescence and abscission of some older leaves at the 
base of the plant. Haynes ej; ad. (1967) pointed out 
that for greater yam crop, leaf area declines as 
tuberisation begins.

The reduction m  LAI was conspicuous m  high 
fertilizer level as compared to medium and low levels 
where there occurred only slight decrease. This may 
naturally lead to the conclusion that there occurred 
few newer leaves also at the expense of tuber development 
at lower fertilizer levels during later phases.

During the second ^ear the LAI values were below 
three at all stages for all tieatrnents and even at 190 DAS 
there was an increase m  LAI. Such an increase of LAI at



the later growth phases"could happen only at the expense 
of tubet production and development.

Thg photosynthetic efficiency was obtained from 
the data on net assimilation rate (NAR). But this 
could be worked out only between 70 and 430 DAS as 
there was leaf shedding, after this stage. At this 
stage the maximum NAR was found to bemlow fertilizer

I r

treatment during the first year? and medium fertilizer 1
level in the second year though not significant. This 
is rn accordance with the report that cassava when grown

iunder lower fertility conditions restricted its leaf [I
area but maintained leaf photosynthetac efficiency I
(CIAT, 1979).

The rate of growth of crop (CGR) varied significant!
due to fertilizer levels and the treatment receiving full (
dose of recommended fertilizer had lower CGR during both I
the years. As these observations were obtained only
during the early growth phase on account of the leaf
shedding of the crop during the later stages there might |

<have been some other factors responsible for determining 
the total dry matter yield and this may probably be the 
rate of increase in tuber weight as is revealed from the | 
data on bulking rate. Prom the data, it is observed that 
the overall effect of bulking rate was an increase with | 
increase m  fertilizer levels. Shukla and Singh (1975)
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m  potato and Geetha (1983) xn coleus observed an 

xncxease m  bulking rate due to mcieased potassium 

application under open conditions. U5DA (1974) 

pointedout that potassium is particularly needed during 

tuberisation. These results are m  conformity with the 

findings of the present experiment, and the reason of 

increased tuber bulking rate can be attributed to 

increased nutrient availability at higher doses of 

fertilizer given.

The maximum leaf dry weight of 1357.40 kg ha-* 

and 1551.40 kg ha-  ̂ were recorded by medium fertilizer A

190 DAS during first and second year.

The effect of fertilizer on the stem dry matter 

production was significant at most of the growth stages 

and maximum was recorded by medium fertilizer level m

the first year and high fertilizer level in the second

year. Increase m  shoot dry weight due to higher rates 

of nitrogen to cassava grown under shade was reported 

by Kasele et al. (1984) and Nair (1986) . The decline 

in dry weight of stem observed at later growth phase 

may be due to the die back of shoot tips at later phase.

Root dry matter production exhibited drastic 

increase after 130 DAS in both the years for all the 

treatments. At initial stages, the root dry matter 

was maximum for lowest fertilizer level. But as the



crop advanced growth, the increment m  root and tuber 

dry weight went on increasing registering maximum value 

for high fertilizer level at harvest stage and the 

effect was significant only during second year. This 

is m  agreement with the report of Nair (1986), where 

he observed an increased root dry weight with enhanced 
rate of potassium.

The total dry matter yield of the crop increased 

with increase m  the fertilizer levels. The highest 

value of 9121.3 kg ha  ̂ and 8787.85 kg ha-"'- were recorded 

by full recommended dose during first and second year 

respectively. Increased fertilizer levels were reported 
to increase the dry matter production of cassava in 

partial shade (Nair, 1986) and this is in conformity with 
the present result. The percentage ol total dry weight 

at low and medium fertilizer levels were 83.73 and 97.92 

and 30.71 and 62.35 of that of highest fertilizer level 

during the first and second years respectively. Recalling 

the data on LAI, NAR and CGR would reveal that the initial 

crop growth rate or photosynthetic efficiency was not 

contributing to the total dry matter production of the 

crops as these values were lowest for the high fertilizer 

level. The highest LAI (Table 21) maintained by the 

medium fertilizer treatment at 190 DAS was also not 

reflected m  the total dry matter production. At this 

juncture it might be quite logical to think that the



increased total dry matter production at higher levels 
of fertilizer may be due to the increased bulking rate 

exhibited by the crop for this treatment.

The influence of fertilizer levels on the length 
and girth of tuber indicated that there was significant 

effect on the length of the tuber m  the first year and 
on the girth of tuber in the second year. In both cases, 

the full recommended dose recorded high values. This 
would indicate that m  the first year the length of 

tuber was more responsible for the highest tuber yield 
while m  the second year it was the girth.

Improvement in the girth of tuber due to nitrogen 
and potassium at higher rates was reported in cassava by 
Nair (1986). Kasele et a_l . (1983) demonstrated the 
bout i ic Lai uffecL of higher J< v 1 ol poLnj iJtim in 
increasing the number and size of storage cells in shade 
grown cassava. Similar effect might have contributed to 

higher length and girth of tuber at higher fertilizer 
level in the present experiment also.

The top yield was found to be maximum for medium 
fertilizer level which was statistically on par with 
high fertilizer level. Increased leaf+stem weight, leaf 

number and leaf area at 190 DAS (Table 24, 25 and 21) 
might have contributed to the increased top yield.
Moreover an adequate supply of nitrogen is related to

2 4 5



carbohydrate utilisation and protein synthesis there 

by enhancing the vegetative growth of the crop.
Krishnappa and bhivasankara (l°8l) obtained increased 
fresh weight of haulm with mcieased nitrogen application 

in potato. At the highest fertilizer level of this 

experiment, there was no corresponding increase in the 
vegetative growth but a slight decrease was observed.

This probably may be due to tne combined enhancement 

of all the three nutrients which can be substantiated by 
the statement that potassium being involved in the 
carbohydrate metabolism and translocation of starch 
(Samuel Tisdale and Werner Nelson, 1978) acts as a 
corrective to the harmful effects of nitrogen (Russel,
1973) could restrict the extra vegetative growth when 

supplied along with higher levels of nitrogen.

The results of the study for the two years indicated 
that the tuber yield of greater yam was proportionate to 

the fertilizer doses given which is a reflection of total 
dry matter production. The maximum yield was obtained 
with highest fertilizer level, viz. full dose as recommended 

in the package. The yields obtained with 50 and 75 per cent 
of the recommended fertilizer levels were 77.43 and 93.52 
per cent and 40.29 and 65.50 per cent of that of full 
recommended dose in the package m  the first and second 
year respectively.
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The fresh weight of tub ar ranged from 21.18 t ha I
-1 -1to 27.35 t ha m  the first year and 10.37 t ha to

25.74 t ha-1 m  the second year. Though the treatment
Ieffect was significant only during second year same 

trend was noticed in both the years.

Such a positive and linear response with fertilizer | 
levels would indicate that the crop has almost the same 

fertilizer requirement under intercropped and sole crop 
situation. ^

in this context it may be noted that for securing 
higher tuber yield, Nair and Mohankumar (1976) reported 1 
NPK @ 120:80:80 kg ha~^ under open condition for 
greater yam.

I
The efficiency of transJ oca LI on of as'-imilato to 

the economic part can be had from the data on utilisation 
index. The utilisation index was maximum at lowest |
fertilizer level during both the years. This probably I
may be due to the increased top growth at higher

I
fertilizer levels. Nair (1986) reported significantly 1
reduced utilisation index at increased rates of nitrogen 

application in cassava. It was reported that cassava, 

when grown under low fertility, the distribution index
was higher indicating that most of the carbohydrates 
produced were transported to the roots (CIAT, 1980).

_i

i
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This can be the reason in greater yam also for recording '

a higher U.I. at low fertilizer level.

While discussing about the LAI of the ciop, it 

was explained that the increment m  LAI at later phases
i

of the crop would have occurred at the expense of tuber
I

production. But the fact that there was higher utilisation 
index for lowest fertilizer level during both the years 

would lead to believe that the increase m  leaf area was 

not at the expense of tuber production and development.

The sub-optimal LAI value registered by the crop at almost 
all growth stages may be the reason foi such a behaviour 

of the crop.

The total uptake of nitrogen, phosphorus and 
potassium followed almost the same trend as that of dry 
matter accumulation. Increase m  the uptake of nutrients 
with increased rates of application is quite natural.

The total uptake of nitrogen at harvest ranged from 
83.77 kg ha-'*' to 101.43 kg ha-1 and 30.<31 kg ha-'1' to 

79.20 kg ha-1 in the first and second years respectively.

This result would indicate that with increase m  the uptake 
of nitrogen the yield also was increased. Uptake of 
nitrogen upto 163 kg ha had been reported earlier 
(CTCRI, 1983)• Nitrogen uptake at 75 and 50 per cent 
of recommended levels were 92.8 and 82.6 per cent of



that at full dose m  the first year and 77.18 and
38.30 pei cent in Lh< second jtai .

The uptake of phosphorus ranged from 21.50 kg ha-^
-1 -1 -1 to 25.84 kg ha and from 7.25 kg ha to 18.85 kg ha

during the first and second years respectively. Uptake

of phosphorus was not significant in the first year

although significant reduction m  the uptake was

observed at the lowest fertilizer level during the

second year. Coursey (1967); Ljonga et ail. (1973) and

Umanah (1973) reported lesser response to phosphorus

by yam crop.

The potassium uptake ranged from 210.60 kg ha ^
-1 -1 -1 to 273.13 kg ha and 81.65 kg ha to 242.65 kg ha

during the first and second years respectively. The

increase in potassium uptake at harvest was very high

during both the years. This may be due to its special

need during tuberisation (USDA, 1974) . The amount of

nutrients removed per ton of tuber ranged from 3.39 to

3.65 kg nitrogen, 0.77 to 0.92 kg phosphorus and 9.26 to

10.14 kg potassium. When calculated as removal per ton

of dry matter yield it was 10.10 kg nitrogen 2.50 kg

phosphorus and 28.80 kg potassium. Obigbesan and

Agboola (1978) reported that greater yam removed

14.2 kg nitrogen and 17.9 kg potassium per ton of dry

matter produced.
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Correlation studies showed significant positive 

correlation between uptake of nitrogen, phosphorus and 

potassium with yield-

In general there was an increase in the available 

nitrogen and phosphorus status of soil with increase in 

the fertilizer levels. Such an increase m  available 

nutrient status consequent to their application was 

reported by Rajendran e_t _al. (1971), and Nair (1986).

Potassium content of 

soil was not influenced by the fertilizer application 

as there occurred higher uptake of potassium by the 

crop at higher level of application.

Lesser yam

The length of vine was not significantly influenced 

by fertilizer levels m  either of the two years. The crop 

recorded maximum length of vine at medium fertilizer level 

during both the years though the effect was not significant. 

Ihe second year crop registered higher value.

Sasidharan (1985) reported non significant influence 

of fertilizer treatments on the length of vine of 

lesser yam.

The number of leaves plant-1 was also not significantly 

influenced by the fertilizer levels. Medium level fertiliser 

recorded maximum number of leaves during both the years.



Further analysis of the data revealed that after 

130 DAS there was reduction in leaf number in the 

second year while the number of leaves went on 
increasing upto 190 DAS lor iicaUnents with medium 

and low fertilizer in the first year. The reduction 
in leaf number at later stages may be due to abscission 

of existing leaves and reduction m  new leaf formation.

In the first year the increase m  leaf number 

after 130 DAS might have occurred bj formation of new 

leaves even at the tuber development phase.

lertilizer levels had significant influence on 
the LAI of the crop only at 130 DAS during the first 
year and 130 and 190 DAS during the second year. Medium 
fertilizer level recorded highest LAI m  most of the 
growth stages. The LAI values ranged from 0.68 to 1.80 
and from O.bb to 2.97 in Lhe L1l ,L and second years 
respectively. As could be seen from the data, the LAI 
was suboptimal at all grow In stages, though there 

occurred a general increase m  LAI m  the second year.

Leaf area index being the most variable character of the 
crop (Gupta, 1984) can be improved either by an enhancement 
of fertilizer application or by increasing plant population 
per unit land area. As evidenced from the data, in a 
partially shaded condition the enhancement of fertilizer 
is of only little value. But there is scope for increasing 

plant population by way of reducing the spacing.



The photosynthetic efficiency of the crop can 
be asoessed iiom the daLa on in t n  imilation idle.
Here again the observation was taken only between 70 
and 130 DAS as the plant started defoliation after this ' 
stage. The NAR was not significantly influenced by 
fertilizer levels during both the years. The rate of 

growth of a crop (CGR) is determined by the unit leaf 

photosynthetic rate and by the leaf area and its rate 
of development. The variability m  NAR is reflected in 
this character also. It was significantly high at medium 
fertilizer level m  the second year.

The bulking rate of the crop was not significantly 1 
influenced by the fertilizer level and this is in agreement1 

with the reported result of Sasidharan (1985). As in the 
case of most of the other characters, the bulking rate was n 
also high under medium level fertilizer. The positive

Ieffect of medium level of fertilizer on the bulking rate 
may be due to its influence on photosynthetic area as 
evidenced from the data on LAI. In coleus, Geetha (1983) 
reported similar influence of LAI on bulking rate.

The treatments differed significantly on leaf 
dry matter production and maximum production was recorded 
by medium fertilizer level in both the years. As in the 1 
case of leaf area, leaf dry matter also went upto the 
maximum at 190 DAS of the crop m  the first year and

4̂ t



130 DAS in the second year registering higher value by 
the second year crop. The number of functional leaves 

and leaf area were also higher m  the second year.
More or less similar effects were observed m  the case 
of stem dry matter also. The tuber dr̂ - matter followed 
a similar pattern. Thus it is seen that the crop 

registered maximum total dry matter production at 
75 per cent of the recommended dose although the effect 

was not significant in most of the growth stages. This 
is m  agreement with the reported result of Mandal et al. 

(1969) and Sasidharan (1985).

Top yield was not significantly influenced by 
the fertilizer levels during the first year of study.
It may be remembered m  this connection that during 
this year the fertilizer levels could not influence tho 
length of vine and the number of leaves plant-1 which are 
the major contributors to top yield and as such the lack 

of influence of fertilizer levels on the top yield is 
quite natural. On the contrary, the second year crop 

registered significant difference on the number of leaves 
plant-1 which along with a higher length of vine for medi 
level fertilizer though not significant might have made 
this treatment significantly superior.

The top yield ranged from 2.6 t ha 1 to 4.42 t ha 

m  the first year and from 2.01 t ha 1 to 6.81 t ha 1 in
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the second year. The utilisation index was not 
significant m  the first year, while significantly very 
high utilisation index was observed for high fertilizer 
level in the second year, which may probably be due to 
the very low top yield obtained bj the treatment. 
Considerable increase in utilisation index due to 

application of phosphorus and potassium (Nair, 1986) 
and decrease due to higher levels of nitrogen 

(Nair, 1986; C1AT, 1977) were already reported. Reduction 

in vegetative growth at enhanced rates of potassium was 

also reported by Nair, 1986 which is in confirmity with 
the present result.

The yield contributing characters like number and 

weight of tubers per plant and length and girth of tuber 
were found to be not influenced by the fertilizer levels. 
As in the case of vegetative characters the number and 

weight of tuber per plant were also very less in the 

first year.

The tuber yield of the crop followed almost the 
same trend as that of total dry matter yield recording 
maximum at 75 per cent fertilizer level m  the first 
year. In the second year the yield was more or less 
equal for medium and low fertilized plots. The mean 
yield for both the years would indicate that the medium 
level of fertilizer was good for getting good yield m  

lesser yam.
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Contrary to the dry matter production the tuber 
yield was minimum at the highest fertilizer level.

This means that even at low fertility condition the 

■photosynthate accumulated by a plant might be trans
located to the economic parts more efficiently. This 
view is in agreement with the report of CIAT (1980) 

where when cassava was grown under low fertility the 
distribution index was higher and most of the carbohydrate 
produced were transported to the roots. When calculated 
as percentage of the full recommended dose, the mean yield 
of low and medium fertilizer levels were 116.79 and 
141.18 per cent respectively. Thus a reduction of the 
fertilizer level from 80:60:80 kg NPK ha  ̂ to 60:45:60 kg 

NPK ha was found to be advantageous to lesser yam 
when grown under partial shade. Sasidharan (1985) 

reported that when lesser yam was grown with different
fertilizer treatments viz. 60:60:90? 80:80:120 and

_ 1  1100:100:150 kg NPK ha , there was no significant difference

m  yield and hence considered 60:60:90 kg ha  ̂ as sufficient 
under open conditions in Trivandrum District. Mandal et al.1 
(1969) found that m  Dloscorea esculenta, the yield increased 

progressively with the increase m  nitrogen application upto 
80 kg nitrogen and 120 kg ^ 0  ha-''', but decreased with 
further increase of nitrogen or potassium. 1

Recalling on a perusal of the data on LAI it may be 
seen that this crop registered suboptimal LAI values in
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most of the growth stages. The influence of photosynthetic 

area is very well reflected on the tuber yield as could be 

seen from the low LAI values and low tuber yield m  the 

first year and higher LAI and high tuber yield in the 

second year.

The total uptake of nutrients followed almost 

identical trend as that of dr^ matter production. The 

effect of fertilizer levels on the uptake of nitrogen 

was not significant. In the first year there was a 

gradual increase in the uptake of nitrogen with increase 

m  fertilizer level, while m  the second year the medium

level of fertilizer recorded maximum uptake. The quantity
- 1 - 1  ranged from 22.40 kg ha to 35.27 1 g ha m  the first

year and 24.0 kg ha-"*- to 39 .37 }q ha-'*' in the second year.

Uptake of phosphorus ranged from 6.01 kg ha  ̂ to
-1 -1 -17.02 kg ha and 4.84 kg ha to Q .18 1 g ha in the first

and second years respectively. The maximum uptake was 

with medium fertilizer level which was on par with other 

treatments. An uptake of below 10 kg P2°5 ha-'*' would 

indicate the very little response of lesser yam to 

phosphorus as reported by Coursey (196 7) . V a n s  (1973) 

revealed that the uptake of phosphorus was reduced by a 

heavy nitrogen and potassium application confirming the 

present result.
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t'oLdssiurn upti) e ranged from 78.73 Ig ha to

90.43 kg ha  ̂ and from 65.53 kg hi ' Io 105.43 )g ha 1 

during the first and second years respectively.

Villanueva (1986) reported that during tuber 

formation potassium is the limiting element. This may 

be the reason for the higher uptake of this nutrient 

compared to nitrogen and phosphorus. But there was no 

significant difference m  the uptake due to fertilizer 

levels. As in the case of phosphorus there was a 

reduction m  the potassium uptake also at higher 
fertilizer level. This may be duo to the inability of 

the crop when grown under partial shade to exhibit its 

full potential as evidenced from the reduced tuber and 

dry matter yield at higher fertilizer levels.

As reported by Onwuerte (1978) nitrogen and potassium 

constitute the major plant nutrients removed by yams which 

is evident from the quantity of major nutrients removed 

per ton of tuber yield in this experiment which accounted 

for 3.5 kg nitrogen, 0.58 kg phosphorus and 7.78 kg 

potassium. According to Obigbesan m d  Agboola (1978) 

the mean nutrient removed per ton of dry matter produced 

by Dloscorea alata were 14.2 kg nitrogen and 17.9 kg 

potassium and by D. cayanensus was 9.0 kg nitrogen and 

11.9 kg potassium where as Dioscorea rotundata removed 

11.8 to 12.8 kg nitrogen and 12.7 to 14.7 kg potassium.
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The auantity of nutrient removed Dr-r ton of dry matter 

of Dioscorea esculenta m  the pj nt experiment was 

10.60 kg nitrogen, 2.57 kg phosphorus and 29 kg potassium.

Correlation with yield was sionificant only for
I

phosphorus and potassium uptake during first year while I 

uptake of nutrients failed to show any positive correlation 

m  the second year.

As observed m  the case of greater yam, there was 

an increase m  soil nutrient status with increased fertilizer 

application, but the effect \ as significant only during 

the first year.
I

Tannia

The levels of fertilizers could not influence the 

yiowtli parameters as evidenu d Li m the data on height 1

of the plant, girth at the base of the plant and number of
-1 Ileaves plant . Plant height ranged from 77.00 cm to

94.50 cm in the first year and from 57.7 cm to 77.3 cm | 

m  the second year. The plant height was maximum for 

low fertilizer level in the first year and medium level
I

m  the second year though not significant. The girth at 

the base of the pseudostem was a b o  not significantly 

influenced by the fertilizer levels and it was maximum for 

the lowest fertilizer level. The number of leaves plant 

was very low during the second year.



The LAI values were below 1.5 at all growth 

stages d u u n g  both the years and the maximum value was 

only 1.23. Lalithabai (1981) reported very low LAI for 

colocasia crop. As the photos}nthetic area was very 

much limited the photosynthetic efficiency would have 

also been reduced recording very pool dry matter yield.

Thus the very low LAI values have been reflected in the 

dry matter production of the crop also. The crop growth 

rate was also poor especially a u n n g  the second year.

Though not significant the data on bulking rate 

showed a maximum value with full dose of fertilizer.

This is m  accordance with the result of greater yam 

m  the present experiment.

There was no significant v a u a t i o n  m  the utilisatio 

index. Thus indicating the fact that fertilizers did not 

influence the ability of the plant m  the translocation 

of photosynthates to the economic parts. This is m  

accordance with the report of Sasidharan (1985) m  

lesser yam.

As m  the case of dry weight the ui take of nutrients

was also very low and that too in the second year. The

uptake of nitrogen was not significantly influenced by
— 1the treatments and it ranged from 22 }g ha- to 31.65 kg ha

-1 -1in the first year and from 3.77 1 g ha to 5.63 kg ha m

the second year. The highest uptake of 31.65 kg ha-  ̂ of
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was statistically on par with other treatments. Phosphorus

uptake also did not vary significantly due to fertilizer*
levels. rhe range m  uptake was C .51 kg ha"^ to 11.08 kg ha-’'"

- 1  - 1  and from 0.91 kg ha to 1.89 kg ha m  first and second
_1years respectively and the highest uptake of 11.08 kg ha 

was recorded by the lowest fertilizer level. The uptake 

of potassium varied significantly at 130 and 190 DAS 

during the first year only. As in the case of phosphorus 

the maximum uptake of potassium was by the treatment with

50 per cent of fertilizer level. The uptake value ranged
-1 -1 -1 from 76.60 kg ha to 123.73 kg ha and from 10.43 kg ha

to 19.37 kg ha  ̂ m  the first and second years respectively.

In the screening experiment discussed earlier m  this |

thesis the crop recorded an uptake value from 92.92 to
143.80 kg ha-1 of potassium when yiown under different |

Iintensities of shade. These quantities were comparable 

with potassium uptake value of this experiment also.

The quantity of dry matter produced per kg of nutrients
I

removed under high, medium and low fertilizer levels |

were 82.83 kg, 70.96 kg, 100.28 kg for nitrogen; 300.89 kg, 

280.04 kg, 247.96 kg for phosphorus and 25.53 kg, 22.08 kg, 
and 22.20 kg for potassium respectively. This would 

indicate that the utilisation efficiency of phosphorus 
and potassium was maximum at high fertilizer levels while 

that for nitrogen was at low fertilizer level.

n i t r o g e n  was  r e c o r d e d  b y  medium f e r t i l i z e r  l e v e l  and
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On account of the general poor performance of 

the crop which was reflected in mosI of the growth and 

yield attributes it is rather difficult to reach at 
conclusion with regard to the fertilizer requirement 

of this crop. However, as there was no statistical 

significance between different treatments, the lowest 

fertilizer level might be sufficient for this crop.

At the same time the lower LAI values recorded through 

out the growth stage of the crop m  both the experiments 

clearly indicate the scope of increasing the plant 

population per unit area to increase the yield.

Soil nitrogen status was significantly high m  

the plots receiving full recommended dose as reported 

by earlier workers. But there was no significant 

difference in the phosphorus and potassium status.

Elephant footyam

It is seen from the data that the height of the 

plant did not vary significantly due to different 

fertilizer levels. The values ranged from 40.80 cm to

69.50 cm at different growth stages. Lack of significant 

influence of nitrogen and potash treatments on the length 
of vine was reported by Hafizuddm and Haque (1979) in 

sweet potato and Sasidiiaran (1°85) m  lesser yam.

The girth at the case of plant was significant 

only at 130 DAS and the highest value was recorded at



lowest fertilizer level. The value ranged from 18.17 cm 

to 19.53 cm during first year and from 14.33 cm to 

17.90 cm during second year.

LAI values varied significantly due to different 

levels of fertilizer on1y at 1Q0 DA3 of first year. 

However, for the rest of the stages during both the 

years there was no significant djfference m  the LAI 

of the crop. This is m  accordance with the report 

of Sasidharan (1985) ir Dioscorea esculenta.

As could be seen from the data the photosynthetic 

rate (NAR) of the crop was not significantly influenced 

by the fertilizer levels. But crop growth rate was 

significantly high at lowest fertilizer levels. But 

these observations were taken only during the first 

growth phase. I

The leaf and stem dry matter was maximum for the 

medium fertilizer treatment m  the first year and high 

fertilizer treatment in the second year. But the total 

dry matter yield followed an identical trend with tuber 

yield recording maximum quantity for medium fertilizer| 

level and low fertilizer levels during the first and 

second year respectively. The mean total dry matter 

yields calculated as percentage of full recommended dose 

were 117.34 and 112.53 respectively for treatment 

50 per cent and 75 per cent of the recommended dose.



In elephant foot^ani as th°re is not much 

difference m  the vegetative gro /th of the crop due 

to ageing, the photosynthetic efficiency can be evaluated 

from the data on bulking rate. Bulking rate was signifi

cantly influenced by fertiliser levels at the initial 

growth phases during both the ^ears. This was maximum 

at lowest fertilizer level at the later growth phase 

of the crop in both the years though the effect was not 

significant.

The above results would indicate that the tuber 

efficiency was m  some way affected negatively by higher 

quantity of fertilizer at later stages. But further 

analysis of the data revealed that the bulking rate 

at the initial stage was maximum at higher level of 
fertilizer m  both the years which was compensated by 

higher bulking rate for low levels of fertilizer at 

later stage. This would lead to the conclusion that 

the tuber development process may be slow at low 
fertilizer levels under partially shaded conditions 

as compared to the highest fertilizer level. But the 

over all effect of these treatments on bulking rate 

substantiates that under shaded situation the fertilizer 

need of the crop was only 50 per cent of the recommendation 

for the open.

2b \i



Utilisation index being the ratio of fresh weight 

of tuber to vegetative part would indicate how much of 

the food material synthesized is being effectively 

utilised for tuber production. As this was also not 

influenced by fertilizer levels it could be concluded 

that the efficiency of production of assimilates as well 

as its translocation to the economic part also did not 

vary by fertilizer treatments. ihis is m  accordance 

with the result of Sasidharan (1°85) in Dioscorea esculenta.

The tuber yield of elephant foot yam was not 

significantly influenced b^ the fertilizer levels.

The mean yield over the two years of study revealed 

that the crop exhibited rnorc 01 less equal yields undei 

different fertilizer levels. It can thus be concluded 

that elephant footyam when grown is m  inteiciop m  
coconut garden the fertilizer l i d  can bo reduced to 

50 per cent of the recommended dose. The data even 

revealed a reduction m  mean tuber yield with increase 

m  fertilizer levels.

Mandal and Saraswat (1°L8) reported that a

fertilizer dose of 25 t farm ^aid manure t- 80 kg nitrogen +

80 kg P2^5 + ^9 K 2^ the highest yield while
the most economical fertilizer usage was found to be

25 t farm yard manure + 40 kg nitrogen + 40 1 g ^2^5 +
_180 kg ha for elephant footyam. fnis nuld mean
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that, even under open conditions the crop is not able 

to effectively utilize the fertilizer nitrogen and 

phosphorus above 40 kg ha”'*' each 4 )d potassium above 

80 kg ha-'*'. Wormer (1934) pointed out, that abundant 

supply of nitrogen will favour top growth and impair 

the process of tubensation.

In general, the uptake of nutrients followed

the same trend as that of dry matter. The uptake

value of nitrogen lacked statistical significance at 

the initial and harvest stage of the crop m  the first

year and at all stages in the second year. The per

hectare removal of nitrogen at the harvest stage ranged
-1 -1 -1from 101.5 kg ha to 135.57 >g ha and from 68 kg ha

to 89.55 kg ha-'*' during the first and second year

re^pec Lively.

The quantity of nitrogen removed per ton of dry 

matter for the treatments high, medium and low levels 

of fertilizer was 16.50, 16.70 and 16.17 and 15.59,

19.43 and 15.59 kg for the first and second year 

respectively. This would indicate that the utilisation 

efficiency of nitrogen was more or less similar in all 

the treatments. 1 \
0

Phosphorus uptake by plants was significant only
at 190 DAS in the first year and 130 JlAS in the

U  I
second year. Phosphorus removal ranged from 24 to 291

n



and 14 to 23 kg ha m  the first and second years 

respectively. rhe quantities of phosphorus removed 

per ton of dry matter produced with treatments high, 

medium and low fertilizer levels were 3.95, 3.58 and 

3.96 during the first year and 3.85, 3.81 and 4.67 

m  the second year respectively. As evidenced from 

these data the utilisation efficiency of phosphorus 

was also similar for all th^ treatments.

_1The uptake of potassium ranged from 254 kg ha
- 1  - 1to 373 .53 kg ha m  the first jear and from 185 kg ha
_1to 280.27 kg ha in the second year. The rate of 

removal of this nutrient p»r ton of dry matter were 

42.45, 45.68 and 56.59 Kg with high, medium and low

levels of fertilizer m  the first year and 43.33, '

49.81 and 48.81 kg for the above treatments in the 

second year. The utilisation efficiency of potassium 

was also low at higher fertilizer levels. This may 

probably be due to the continuous uptake of the 

nutrients m  excess of their need.

There was significant positive correlation 

between yield of elephant footyam and nitrogen, phosphorus 

and potassium uptake during f u s t  ^ear of study and only 

between phosphorus and potassium uptake m  second year. I

*
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The general trend m  soil nutrient status after 
the crop was an increase m  the nutrient status with 
increase m  fertilizer levels and the effect was 
significant only m  the case of nitiogen.

5.3. Economics

The gross and net return were maximum by growing
i

elephant foot yam as intercrop m  coconut garden. The 
crops m  the decreasing order of benefit-cost ratio 
were elephant footyam, greater yam and lesser yam.
Tannia could not earn any profit due to its very poor 
yield. Asokan (1986) reported elephant footyam as the 
most profitable floor crop m  cassava + banana intercropping 
system.

Among the fertilizer levels tried, greater yam 
gave maximum benefit-cost ratio with higher level of 
fertilizer, lesser yam with medium level and elephant 
footyam with low level. Therefore, it could be concluded 
that under partial shaded condition, gieater yam can be 
grown economically with full dose as recommended m  the 
package of practices for open condition, lesser yam 
need only 75 per cent of the recommended dose and 
elephant footyam can be grown profitably with 50 per cent 
of the recomnended fertilizer.

26 7
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Bavappa et a_l . (1986) obtained substantial saving

by reducing the fertilizer l^vol to x/3 of the dose for 

both main crop of coconut and intercrops vi’ . tannia, 

tapioca and elephant footyam without substantial reduction 

m  yield.
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SUMMARY

An investigation was carried out to evolve 

the fertilizer management practices of minor tuber 

crops m  coconut based cropping system during the years 

1985-86 and 1986-87. This investigation was carried cut 

as two experiments. In experiment I, screening of minor 

tuber crops under varying intensities of shade was done 

adopting a split plot design with 4 replications.

In experiment II, the fertilizer management of minor 

tuber crops m  coconut based cropping system was studied, 

rhe experiment II was conducted adoi ting randomised 

bloc] design with 3 replications. Ihile experiment I 

was taken up at the Instructional T a m  , College of 

Agriculture, Vellayani, experiment II was conducted at 

Coconut Research Station, Balaramapuram. The salient 

findings of the above studies are summarised below.

Shade had significant influence on the length 

of vine/height of plant of greater yam, lesser yam, 

tannia and elephant footyam recording significantly 

lower vine length/height of plant m  the open. At 

intense shade level a reduction m  vine length was 

observed for greater yam.

Girth at collar was significantly influenced by 

shade m  tannia only recording highest value under
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25 per cent shade. However this character was not 

significant in elephant footyam.

Shade significantly influenced LAI of all crops 

and maximum value was recorded at 50 per cent shade m  

qroal f>r yam and at 25 per conl •'In do in lr'-v yam, 

tannia and elephant footyam.

'lhe over all effect of shade on net assimilation 

rate of the crops was a decrease m  NAR with increase m  

shade intensity. But significant variation could be 

observed only m  lesser yam and elephant footyam recording 
highest values at open. Though not significant, other 

crops also recorded higher NAR values at open.

Shade significantly influenced the crop growth 
rate. Although greater yam and lesser yam recorded 

lowest CGR values under open condition at the initial 

growth phase it was maximum at later growth phase for 

the same treatment. Tannia and elephant footyam 

recorded highest values by medium and low shade in the 

first and second growth phases respectively.

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 footyam, w m l e  tannia and lesser yam recorded 
highest value at 25 per cent shade. All the four crops
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recorded significantly lower dry matter production 

at intense shade.

Shade had a dominant role in modifying the tuber 

yield of the crops under study. All the four crops 

registered significantly lower fields under intense 

shade of 75 per cent intensity.

With increase in shade intensity the yield declined 

proportionately m  greater yam and elephant footyam 

recording highest yields under open condition. The tuber 

yields of lesser yam at open and at 25 per cent shade 

were statistically on par and after that a drastic 

- reduction m  yield was observed with increase in shade 

intensity. Tannia recorded highest yield under 25 per cent 

shade with an almost equal yield under 50 per cent shade.

Lesser yam, tannia and elephant footyam recorded 

maximum top yield under 25 per cent shade while greater yam 

had maximum value at open. All the four crops recorded 

significantly lower top yields at intense shade.

The overall effect of shade on utilisation index 

was not significant. Lesser yam alone recorded significant 

difference due to shade.

The effect of shade on the content of chlorophyll 
'a', 'b' and total chlorophyll m  leaves was significant



for all the crops recording a general increase in the 

content with increasing shade intensities.

Although shade significantly influenced the 

starch content of tubers the crop performed differently.

Excepting tannia the protein content of tuber m  

all the crops was highest at intense shade level. Tannia 

recorded maximum protein content at 50 per cent shade.

Open treatment recorded maximum uptake of nitrogen 

and phosphorus by greater yam and nitrogen, phosphorus and 

potassium by elephant footyam. Lesser yam and tannia had 

higher uptake values of nitrogen, phosphorus and potassium 

at 25 per cent shade level. But all these four crops 

recorded very poor uptake values at intense shade.

The over all effect of shade on soil nutrient 

status was significant only m  available phosphorus 

content which was found to increase with increasing 

shade levels.

From this study it was concluded that greater yam 

can be grown under partial shaded situation upto 50 per cent 

shade with an yield reduction of only 30 per cent.

Lesser yam can be grown only upto 25 per cent shade 

level and that also with an yi°ld reduction of 23 per cent.

2 1 2
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Tannia recorded highest tuber yield at 25 per cent 
shade with an almost equal yield under 50 per cent shade.

Elephant footyam can also be grown under partial 
shade situation upto 25 per cent shade level with an yield 
reduction of 28 per cent.

Plant height/length of vine of lesser yam, tannia 

and elephant footyam was not significantly influenced by 
the fertilizer levels. But for greater yam, there was 
significant increase m  the plant height with increasing 

fertilizer levels.

Girth at the base of the stem of tannia and 
elephant footyam was not influenced by fertilizer levels.

The fertilizer treatments did not significantly
influence the number of leaves plant ^.

o
Net assimilation rate did not vary significantly 

due to fertilizer levels.

Bulking rate at later growth phase was not 

significantly influenced by fertilizer levels for any 
of the crops excepting greater yam which recorded 

significantly high bulking rate at full recorrmended dose.

Total dry weight at harvest stage also did not 
vary significantly due to fertilizer levels for any of
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the crop excepting greater yam in the second year, 

which recorded masurium value with full recommended 

dose of feitilizer.

The crops in the decreasing order of mean tuber 

yield were elephant footyam, greater yam, lesser yam and 

tannia.

Greater yam responded linearly to fertilizer 

levels recording maximum yield with full dose as 

recommended in the package although the variation was 

significant only m  the second year. Lesser yam had 

maximum yield at medium fertilizer level and elephant 

footyam at lowest level though not significant. The 

general performance of tannia was very poor.

Among the four tuber crops under study, '

elephant footyam recorded maximum top yield followed 

by greater yam, lesser yam and tannia m  the descending 
order.

Greater yam and elephant footyam recorded 

significantly lower top yields at lowest fertilizer 

level during both the years of study. But tannia had 

maximum top yield at lowest fertilizer level. However, 

there was no significant difference m  lesser yam 

with regard to this character.

Crops differed significantly m  the uptake of
» f 60 Lnutrients. Greater yam and StepVuwl „ yam recorded higher



uptake values of nutrients which were superior to 
lesser yam and tannia.

The economics worked out for the fertilizer 
management practices of greater yam, lesser yam, tannia 
and elephant footyam revealed that among the four crops, 
elephant footyam gave the maximum net profit followed 
by greater yam and lesser yam. However, tannia resulted 
m  a loss.

Greater yam crop gave maximum benefit - cost ratio 
of 2.44 with the full dose of fertilizer (80:60:80 kg 
NPK ha ^). 75 per cent of the recommended dose (60 : 45 :6 0 kg NP̂ ho. J
resulted m  maximum benefit - cost ratio of 1.40 with 
lesser yam. But with 50 per cent of the recommended 
fertilizer dose (40:30:50 kg NPF ha-'*') elephant footyam 
could give the maximum benefit - cost ratio of 2.74

Tannia could give only a maximum benefit - cost 
ratio of 0.97 which means a loss and this too is with 
75 per cent of recommended dose.
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CONCLUSIONS AND FUTURE LINE OF WORK

It may be concluded that the crops performed 

differently under varying shade intensities. Tannia 

alone could give an enhanced yield under partial shade 

situation. The yield reduction pattern of greater yam, 

lesser yam and elephant footyam were also different 

recording 30 per cent yield reduction at 50 per cent 

shade level for greater yam, 23 and 28 per cent yield 

reduction at 25 per cent shade levels and after that a 
drastic decline in yield with increase in shade levels 

for lesser yam and elephant footyam. Thus it is seen that 

the possibilities of introducing lesser yam and elephant 

footyam exist only upto 25 per cent shade where as greater 

yam could be introduced even upto 50 per cent shade, although 

there was a reduction m  yield to the tune of 30 per cent. 

However, there exist a possibility of introducing a shade 

tolerant crop like tannia to compensate a part of the 

reduction in yield with greater yam. But this requires 

further thorough investigation on the geometry of planting 

and other management practices.

Lesser yam crop also exhibit very low LAI values 

which is an indication that the plant population was not 

optimum. Detailed studies are required to make changes in 

the spatial arrangement of this crop along with studies



on nutritional requirements. At intercropped situations, i( 
it may be worth while to include some other shade tolerant 
crop of lower canopy level rather than increasing the 
plant population but this also n <d thorough I n v (> r LIg iLloir .

In the fertilizer management studies, greater yam | 
alone could respond economically to full dose of fertilizer 
recommendation. Even here, to arrive at the optimum dose1! 
one more higher level may be included m  the treatment for 
future studies. 1

On account of the very poor performance of tannia, 1 
the fertilizer influence could not be revealed full and |
as such this crop is to be studied m  another location I

|suited to the crop.
I
IThe increase m  yield observed at lower fertilizer 

levels for elephanc footyam, would lead to a further |
reduction m  fertilizer dose for this crop under partial !|i
shade situations. But this requires further detailed |

t

investigation on the influence of fertilizer treatments 1 
both on the intercrop and m a m  crop. J

I
The major constraint in the production of tuber 

crops is that approximately one fourth of the tuber j1
produced is utilized as planting material. Therefore 
some bio-techniques need to be evolved for reducing the 
quantity of planting material.
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Since the influence of intercrops on the yield 
of main crop was not studied in this investigation, it 
is quite appropriate to initiate programmes for assessing 
the effect of intercropping on the main crop of coconut.
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APPENDIX I

Weather data during the rrop period

Month Humidity Total No of ramy
Temperature°e (percent) ramtull days
Max Min (mm)

1 2 3 4 5 o

Feb CD U1 31o6 23.6 oaCNCO 26.0 4
Mar it 32.4 2 5.6 82.5 8.1 4
Apr it 33.5 22.3 77.5 38.4 5
May ii 33.7 23.1 75.0 100.0 4
Jun ii 28.5 23.1 79.0 322.1 20
Jul it 28.2 22.4 71.5 71. 0 7
Aug n 28.6 23.6 83.0 21.7 3
Sep it 30 o 3 23.6 81.0 0.0 0
Oct H 30 o 6 22.6 85.0 594.0 13
Nov H 29 .6 23.0 79.0 240.0 12
Dec •t 30.9 23.0 72.4 104.8 10.0
Jan *86 31.9 21.8 75.0 21.6 2
reb II 31.9 20.6 76.0 86.0 3
Mar It 31.8 20.8 59.0 H„6 I
Apr It 33.9 23.6 73.6 125,5 9
May II 33,7 22.7 73.8 132.1 5
Jun II 31,2 22.6 76.0 224.3 15
Jul II 30.5 22.9 79.0 94.4 13
Aug II 30.3 22.4 74 o 0 4 19.3 13
Sep II 30.3 23.4 74.0 102.4 11
Oct II 30.6 22.6 74.0 80.2 8
Nov II 30.6 21.4 74.0 183.4 13
Dec II 31.5 21.9 68.5 25.4 3
Jan *87 30.7 20.3 72.7 0.0 O
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ABSTRACT

An investigation was carried out to evolve the 

fertilizer management practices of minor tuber cjops m  

coconut based cropping systems during the years 1985-86 

and 1986-87. This investigation was carried out as two 

experiments. In experiment I, screening of minor tuber 

crops under varying intensities of shade was done 

adopting a split plot design with 4 replications. In 

experiment II the fertilizer management of minor tuber 

crops m  coconut based cropping system was studied. The 

experiment II was conducted in randomised block design 

with 3 replications. While experiment I was taken up at 

the Instructional Farm, College of Agriculture, Vellayani, 

experiment II was conducted at Coconut Research Station, 

Balaramapuram.

Shade had significant influence on the length of 

vine/height of plant, LAI, NAR, CGR, dry matter production 

chlorophyll content of leaves, starch and protein content 

of tubers and yield of tuber of greater yam, lesser yam, 

tannia and elephant footyam.

With increase in shade intensity, the yield decline 1 

proportionately in greater yam and elephant footyam recording 

highest yield under open condition. The tuber yield of 

lesser yam under open and 25 per cent shade levels were



statistically on par, beyond which a drastic reduction m  

yield was observed with increase m  shade intensity.

Tannia recorded highest yields under ?5 per cent shade, 

with an almost equal yield under 50 per cent shade.

Fertilizer levels did not significantly influence 

the growth and yield characters of lesser yam, elephant 

footyam and tannia. But for greater yam there was 

significant increase m  plant height m  the first year 

and tuber yield m  the second year with increase m  

fertilizer level.

Greater yam responded linearly to fertilizer levels 

recording maximum yield with full recommended dose of 

fertilizer, although the variation was significant only 

m  the second year. Lesser yam had maximum yield at 

medium fertilizer level and elephant footyam at lowest 

level, though not significant. The general performance 

of tannia was very poor.

The economics worked out for the fertilizer 

management practices of greater yam, lesser yam, tannia 

and elephant footyam revealed that among the four crops 

tried, elephant footyam gave the maximum net profit 

followed by greater yam and lesser yam. However, tannia 

resulted m  a loss.


