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INTRODUCTION

Arrow root (Marante aqflydlnacea b) constitutes one 
of the sources of food starch production of the tropics.
It is indigenous to tropical America and has long been 
cultivated in West Indies particularly St. Vincent, which 
produces about 95 per oent of the world's commercial supply. 
Cultivation has spread to many other tropical countries 
Including Brazil, India, Ceylon, Indonesia and the Philippines 
The arrow root appears to have been derived from the Carib 
word 'arunda' meaning mealy roots. Its use as antidote for 
arrow poisoning as well as the pointed shape of the rhizomes 
contribute its name 'arrowroot'.

The fine grained starch, eluted from the rhizomes 
is the source of arrow root starch which has been high 
viscosity and produces a very smooth Jelly or paste. It is 
used for infant and invalid foods, it is an ingredient of 
arrow root biscuits, although the amount may be very small 
in soma brands. It is used es a base of face powder and 
certain types of glues. Its uses are limited by its high 
price as compared with other Starches. The fiberous debris 
or bettie remaining after extraction of starch is fed to the 
cattle.

Arrow root has been under cultivation in India since 
1831 when it is said to have ham introduced from the cape
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of oood Hope by the Agri-HoctlOultural Society of India.
It Is sporadically cultivated In Uttar Pradesh, Bengal,
Assam and Kerala. Exact, Statistics about area and produc
tion are not available. it 1* One of the vastly unexploited 
crops. The crop cones well under partial shade condition 
of coconut gardens and as intercrop with cassava In southern 
parts of Kerala. Thus there is a large potential of 
increasing its cultivation in Kerala. The rhizome contains 
on an average 20 per cent starch. Thus it has high potential 
as a food crop and also as valuable raw material for starch 
and biscuit industries. The crop is generally grown with 
very little attention utilising the residual moisture and 
nutrients. But the crop was found to respond well to 
nutrient application in countries like west Indies (Kay, 
1973). In India information on the influence of different 
levels of fertilizers on growth and yield of arrow root is 
meagre. There is a great scope for Increasing the yield 
of rhizome of arrow root by adopting a suitable fertilizer 
management programme. so a detailed investigation has been 
taken up with the following objectives:
1. To determine the effect of N, P and K on growth, yield 

and quality of arrow root

2. To study the uptake pattern of major nutrients
3. To work out the economics of fertilizer application of 

arrow root
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2. REVIEW Q^ ̂ PZRATURE

Arrow root Is cultivated as a starch crop in 
southern parts of Kerala. The crop la generally grown

If
mixed with other annuals and perennials ̂ pithout much 
attention. But the crop was found to respond favourably 
to fertiliser application. Experimental evidences on 
nutritional requirements of this crop are meagre. The 
available literature on the effect of different levels of 
nitrogen, phosphorus and potassium on growth, yield, 
quality and nutrient uptake of this crop are reviewed 
below, wherever Information is lacking, relevant literature 
on other related crops are also reviewed.

2.1 Influence of nutrients on growth characters

2.1.1 Nitrogen

Nair (1964) reported significant effect of nitrogen 
on plant height and number of suckers in turmeric. Hb 
found that height of the plant increased at a very slow 
rate upto 60 days from planting and thereafter the rate of 
growth increased rapidly. There was no increase in plant 
height after 120 days and maxlmun growth was observed 
between 90 and 120 days. He also observed that nitrogen 
had no significant effect on number of leaves per plant.
But Purseglove (1968) observed Jthat nitrogen at higher



rates increased the plant and nunber of leaves
at all growth stages of arrow root. in ginger, Randhawa 
and Nandpurl (1909) reported that application of 100 kg/ha 
nitrogen increased plant height and number of branches.
Kay (1973) also reported similar trends in growth habits 
due to increased doses of nitrogen application in arrow 
root.

Positive response to nitrogen application upto
312.5 kg per hectare was reported by Rao (1973) in turmeric 
by way of increased plant height and tillering. In a 
study at Solan to standardise the optimum requirement oft
N, P and K for turmeric it was found that different levels

*“
of nitrogen had no influence on the height of plants and 
nunber of shoots per plant ewMtefbMr 3 and 6 months of 
germination (Anon., 1977).

Higher doses of fertiliser nitrogen had no signifi
cant influence on number of shoots per plant in turmeric 
(Anon., 1978). bee et al. ($$$1).reported that nitrogen 
application significantly tnapessed the nunber of third 
order shoots and fourth order rtiiseme branches in ginger. 
Ssifudeen (1981) also observed ttNtt application of incre
mental doses of nitrogen resulted in an increased production 
of tillers in turmeric. Bdurfce (1985) from a series of 
experiments conducted on sweet potato concluded that the



leaf area duration was lwcr'fresed by nitrogen application 
which Inturn influenced the yield through enhanced mean 
tuber wei^it.

2.1.2 Phosphorus
Purseglove (1968) did not observe any significant 

influence of phosphorus on growth characters of arrow root. 
However maximum height of plant was registered when higher 
dose of phosphorus was applied while Randhawa and Nandpurl
(1969) reported that application of 50 kg/ha P205 increased 
plant height and number of branches in ginger. Kay (1973) 
in a study conducted at St. Vincent observed that phosphorus 
had no influenoe in increasing the height and nunber of 
branches of arrow root, in turmeric, positive response 
by way of increased plant height and tillering was reported 
by the application of 112,5 kg/ha PjC>5 (Rao, 1973 and 
Rao et 3 .̂, 1975).

There was no significant response to fertilizer 
phosphorus on germination, average height of plants, 
average nunber of shoots per plant and storage quality of 
turmeric (Anon., 1977). It was also observed that phos
phorus had no significant response on growth characters 
like average number of shoots on turmeric (Anon., 1978).
In a study at Trichur, Saifudeen (1981) reported that



" V Knunber of tillers per clumt»*!%gtfcar of leaves per tiller 
and height of tillers were netinf luencod by incremental 
doses of phosphorus.

2.1.3 Potaasiua
Nalr (1964) reported significant effect of potassium 

on plant height and number of suckers in turmeric. But 
there was no significant difference in number of leaves 
per plant. Height of plants and number of suckers were 
maximum when 70 kg/ha K^O was applied in the form of 
muriate of potash. Purseglove (1968) and Kay (1973) also 
reported similar increase in height of plants and number 
of leaves with increased doses of potash in arrow root.

Rao (1973) also observed positive response to potash 
application in increasing plant heitfit and tillering at 
higher rates. Influence of potassium on various growth 
attributes like average height of plants after 3 months, 
number of shoots per plant etc. were studied at Solan in 
turmeric and was found that potash had no significant 
influence on different growth attributes (Anon.. 1977).

There was no significant response to fertiliser 
potassium on average nunber of shoots per plant in case 
of turmeric (Anon., 1978). Maximum number of shoots
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■was, Observed with 90 kg/ha potash. In turmeric, Saifudeen 
11981) reported that tiller production was influenced by 
Incremental doses of potassium application, but number of 
leases per tiller and height of plants wane not influenced 
by potassium. Rao and swamy (898*1 observed, that when 
rate of potassium was incraaaed ff-qm ,50 hg to 200 kg per 
hectare the height of planfc «e»*)S'<̂ .i*Mre«e*d. significantly 
in turmeric. In ginger, Randhsnrssf,J*aefp«ri.;tl»6fr ̂ 
reported that application of 10 ahftAa Imgr t^sd the
height and nuaber of branches. . ■

In a fertilizer trial to m W s Kiiiate °h the influence 
of potassium on growth and yie£Sd̂ s(NiiMV̂ $££sM!» AMKHi
(1985) found that potassiun feet IMSer ylwuaegssd.vehs:-total 
plant dry weight, mean leaf atena^jJjppflffK llHW.

otftt' 9. *,»> i.2.2 Influence of nutrients on yield eati )d*U attribute*!«•
2.2.1 Nitrogen

In turmeric, Nair (1964) mitllHI that nitrogen at
82.5 lb/acre recorded hitfiest yield.sddyadurai (1966)
found that 100 kg/ha of ammonium sulphatSjdOUbled the\
yield over that of an urmanured crop in flU*1

(1967) could not observe egg aJrnlficant infM^jjin on the 
girth of tubers in taro by vary! 
application. Purseglove (1968)



should receive* from 350 to 650 kg sulphate of amnonia per 
hectare. Vljayan and Aiyer (1969) found that mean nunber 
of tuber/plant was increased by increasing the rate of 
applied N from 0 to 75 kg/ha. But further increase of H 
decreased the number of tubers in both legend H*-10S. In 
a study at Simla. Randhava and Handpuri (1969) found that 
nitrogen at 100 kg/ha recorded the highest; rhlscma yield 
in ginger. Kay (1973) reported that the arrow root crop 
should receive nitrogen at the rate of 73 kg/ha for 
producing better yield. Muralee&varan and Balakrishnan 
(1972) observed that a doae of 100k®rt»a IT was sufficient 
for the production of maxlauisyMM l»*iWknaeric.

Highest yield has beea‘dM&fll>d by Rao (1973) by 
the application of upto 312.5 kflttirit: iwm brmasic.
Rao et al. (1975) found that 25 t 
compost and 63 kg/ha N as oil c a W ) W m i * W B ’fo» 
turmeric. Nambiar et al. (1976) ohsi»il^i|wriliili|lft1|l|> 
rate of applied nitrogen had no signiCM̂ ĵ ij|̂ |̂ (ib, i* 
length of individual tubers but the
was significantly increased in sweet potdbb*»n‘ ■



X.
" * i

fertiliser nitrogen on yield If*) turmeric, however the 
highest yield was recorded at the level of 90 kg/ha 
nitrogen closely followed by 120 kg/ha N (Anon., 1977).
There was no slgnlfleant response to nitrogen on the yield 
turmeric though the highest yield was obtained at 120 kg/ha N 
and the lowest yield with 90 kg/ha N (Anon., 1978).
Sadanandan and Sasidhar (1979) obtained highest yield in 
ginger by the application of 50 kg/ha N in red loam soils 
of Kerala. Shah and Muthuswatny (1981) recommended applica
tion of 140 kg/ha N along with 10 t/ha of FTfM for maximum 
production of turmeric under Tamil Nadu conditions.
Lee et al. (1981) reported highest yield of fresh rhizomes 
in ginger at 200-300 kg/ha nitrogen.

It was reported by Saifudeen (1981) that the added 
nitrogen had no significant influence on the rhizome yield 
of turmeric. Rajput et al. (1980) reported that a dose 
of 150 kg/ha N was optimum for producing maximum yield in 
turmeric. In a study conducted at Parbhani on turmeric 
it was reported that maximum weight of rhizome mothersets, 
fingersets, number of fingersets per plant and ratio of 
fingersets to mothersets from plots receiving 120 kg N 
per hectare (Unate et al., 1984). Rao and Swamy (1984) 
reported maximum yield of 12*} Jk/ha fresh rhizome with,,
312.5 kg/ha N in turmeric. 8 (̂h»haB»ugham and Chezhiyan



(1986) observed a positive response of nitrogen in increasing 
the yield of tumeric and he reported that maximum yield 
was with 120 kg/ha N.

Pawar and Patil (1987) reported that 225 kg N along 
with 30 t/ha T W  produced maximum yield in ginger. Based 
on a study conducted at Kalyani. west Bengal it was reported 
by Malty et al. (1988) that maximum yield of ginger was 
obtained from plots receiving 120 kg/ha N.

2.2.2 Phosphorus

In a study conducted at vellayani, Nalr (1964) 
reported that phosphorus had no significant response in 
increasing the yield of turmeric. However, phosphorus at 
the rate of 43.25 lb/acre recorded the highest yield. 
Purseglove (1968) recommended 300 kg/ha super phosphate 
for producing an yield of 7.S - 37 t/ha of rhizane from 
arrow root. Kay (1973) reported that arrow root crop 
should receive phosphorus at the rata of 45 kg/ha for 
producing successful yield. Muralpadharan and Balakrishnan 
(1972) reported that the yield of turmeric was signifi
cantly affected by the application of phosphorus. The 
treatment 100 kg/ha P 2°S Produoed maximun yield though the 
response was not linear.

Under Thirupathi conditions* Rao (1973) recorded 
highest yield through the application of 112.5 kg/ha PjOg



in turmeric. Highest yield|ub» obtained by Rao and Reddy 
(1977) with the application df 175 kg/ha P2°5 in turmeric.

Phosphorus at the rate of 30 kg per hectare produced 
maximum yield in turmeric which was closely followed by 
45 kg/ha (Anon., 1977). In turmeric the highest yield 
was observed with 30 kg per hectare of phosphorus and the 
lowest yield with 60 kg/ha p Ôg (Anon., 1978). Rajput et al, 
(1981) observed significant yield increase due to the 
application of 50 kg/ha P Ôg over no phosphorus plots in 
Maharashtra 8tate. Saifudaen (1981) reported that applied 
phosphorus had no significant influence on yield of 
turmeric. Rao and Swamy (1984) reported that turmeric 
crop should receive 112.5 kg/ha PjOj for producing the 
maximum yield. Pawar and Patil (1987) found that 20 kg 
P205 along with 30 t/ha of PVM produced maximun yield in 
turmeric. Meity et al. (1808) reported that 60 kg/ha 
P205 was optimum for producing maximum yield of green 
ginger.

2.2.3 Potassium
Nalr (1964) showed that in turmeric potassium 

played a major role in yield inpfeaae than nitrogen and 
phosphorus and optimum level Of'potassium required for 
maximum yield was 160.5 lb/awpdj An increase in number



application has been y Filial (1967). Purseglove
(1968) reported that crop should receive
180 kg/ha KjO for praditBiiesMximum yield. Kay (1973)

of cornels per plant enhanced rate of potassium

reported the potassium application of arrow root as 
126 kg/ha for producing better yield. In turmeric. 
Muraleedharan and Balakrlshnan (1972) reported that yield 
was Influenced by incremental dose of potassium and they 
observed that 200 kg/ha KjO produced the maximum yield Of 
rhizome. Rao (1973) also reported similar result under 
Thirupathi conditions. Wang (1975) reported that sweet 
potato was particularly responsive to potassium application.

Rao and Reddy (1977) obtained a linear response 
to higher dose of K and the higMbt yield was recorded 
with the application of 237.5 kg/ha K^O in turmeric.
There was significant respdMNPfOC potassium on yield in 
turmeric (Anon., 1977). The yield was recorded
at the level of 120 kg/ha K^O î jjjitpwed by 90 kg/ha.
Potassium at the rate of 90 hjfc.per hectare produced maximum 
yield in turmeric (Anon., 1978). ■-.Ih a study conducted at 
Trichur, Saifudeen (1981) repctr|pj(|. that potassium had no 
significant influence pn, the rhtmjm yield of turmeric.

Bautista and Santiago obtained increased
tuber yield with increased application in



sweet potato. Similarly, Villareal (1962) was of the 
opinion that for. maximum sweet potato yields, the level of 
potassium in soil should be increased several times more 
than the level of nitrogen. Hammet at jjl. (1984) found 
that the marketable tuber yields of sweet potato were 
higher with higher rates of potassium application.
Nlcholaides et al. (1985) reported that in sweet potato, 
total yield increased with increased rate of potassium 
application especially in soils of low potassium status.

Rao and Swamy (1984) reported maximum yield of 
fresh rhizome from the plots receiving 200 kg/ha K ^ O .

Highest yield was obtained by Pawar and Patil (1987) with 
the application of 180 kg/ha KjO in ginger. Malty et al. 
(1988) observed maximum yield of ginger from plots receiving 
90 kg/ha KjO.

2.3 Influence of nutrients act|MUt*tiv« characters
4

2,3,1 Nitrogen

Pillai (1967) reported that spplication of nitrogen 
elgnlflcantly increased the stefH^' oomtent of conns in 
Colocasia. Tsuino and Fujise (1968) reported that for 
producing tubers of high starch Cgptent, nitrogen applica
tion should be moderate in order to prevent excessive 
development of the tops at the Mg(|nen of tuber growth in



sweet potato, vijayan andi(||gRr (1969) reported that 
starch and crude protein cott(|(|>jt increased significantly 
with increasing levels of nitrogen in cassava. As a 
consequence of Increased dose of nitrogen supply Knave1 

and Lasheen (1969) observed significant decline in both 
total sugars and stared) content in sweet potato tubers. 
Mandal et al. (1971) noticed maxim un starch content at the 
nitrogen dose of 75 kg/ha in sweet potato.

Oblgbesan and Agboola (1973) found Increase in 
starch content with higher nitrogen in one variety
of tapioca while it decreas«^J»Mpn©tber variety. In 
field trials conducted at IlMfljfc&IP**.-. Prema et al. (1975) 
found that starch and prote*t'̂ 8C||*5ent of cassava tubers 
increased with increase in R|lljp)RR|pt application. Muthuswany 
and Krishnamoorthy (1976) spgwCtgd that there was no 
significant influence of nitrlp^f in protein content of 
sweet potato.

Nwtbiar et al. (19t6-);,‘:ipW^ -that in sweet potato 
protein content increased lagysaaing levels of applied
nitrogen and was maximum in 6(|{§||p0 *S where 100 kg nitrogen 
was applied. Gonzales et reported that with
additional nitrogen fertllisR*̂ ..'jlifi»tein content of tubers 
and vine tips increased more ttlao 100 per cent in sweet 
potato. In a fertilizer trials Filial and George (1978)



with application o 1 par cent with applica-

found that starch d with increasing nitrogen
application and pr creased from 1.93 per cent

tion of 100 kg/ha N. In tapioca Arruda et al. (1978)
reported that starch content of cassava increased by 
application of nitrogen.

Ramanathan et al. (1980) reported that in cassava, 
tuber starch content was significantly Increased by applied 
nitrogen. In contrary to this. Muthuswamy and Rao (1980) 
reported that starch content cassava tubers was not 
affected by applied nitrogen. On the contrary, Muthuswamy 
and Rao (1981) found that nitrogen fertilization reduced 
the starch content of cassava tubers. They also reported 
that nitrogen application wee found to increase the crude 
fibre content of peeled cassava tubers significantly at 
different months of growth wtl&Ch also decreased gradually 
from six months to harvest stags. In sweet potato Yeh et al. 
(1981) reported that increasing levels of nitrogen increased 
the protein content of both roots sad aerial parts.
Bartolini (1982) observed that increasing levels of nitrogen 
fertilizers seemed to result in an increase in the percen
tage of starch content of roots in sweet potato. Mandal 
et al. (1982). while studying the Influence of nitrogen
and potash on tuber yield and quality.of Colocasia observed



that tuber protein content UM§|gg«ed with increasing rates 
of nitrogen. Constantin at al. 41984) reported that root 
weight and percentage of top grade roots increased with 
increased nitrogen application in sweet potato.

2.3.2 Phosphorus

Pillai (1967) reported that application of phosphorus 
significantly increased the stanch content of corms in 
colocasia. in an experiment testudy the effect of nitrogen 
and phosphorus on the yield and quality of cassava by 
Vijayan and Aiyer (1969) it was revealed that phosphorus 
had no significant influence on starch and crude protein 
content of tubers.

Prema et al. (1975) reported that the influence of 
phosphorus in increasing starch COBheOt was greater than 
that of nitrogen and there was e&jgj!4ficant influence of 
phosphorus in protein content «*'tgpfpgto) tubers. Muthuswamy 
and Krishnamoorthy (1976) rSportlld -that there was no 
significant influence of phosphorus On protein content of 
sweet potato tubers. Constantin efc (1977) after his ' 
experiment in four locations with 'tagyfing levels of phos
phorus application reported that Phosphorus had no 
significant influence on fibre content'of sweet potato. 
Pillai and oeorge (1978) observed hĵ ĝ pfeosphorus signi
ficantly influenced the starch content; 0<cas*ava tubers



whereas it had no signiflia|ĵ ',influence on protein content. 
Shyu and Cheng (1978) reporjiji' that root protein content 
increased with increasing levels Of phosphorus in Dioscorea. 
For cassava. Arruda et al. (197ft) found that starch content 
increased by application of phosphorus.

Studies conducted at CIAT, Colunbia on soil and 
plant nutrition of cassava revealed that starch content of 
cassava variety decreased with Increased rates of phosphorus 
(Anon., 1980a). Hammet e£ al. (1982) reported that in 
sweet potato tuber protein .CfeftltjmH as a percentage of dry 
weight was reduoed by lncPCHftft, in phosphorus rate.
Handardo et al. (1984) li§|fg|)|̂ |tiat the starch content 
of cassava ms slgnlfiaSR£l|r influenced by application of 
phosphorus fertilizer. '

if
2.3.3 Potassium -

Mohankumar et al. (jM00||iiiported the effect of
potassium in increasing the ftsftch content of cassava 
tubers. As a consequence'e#;|mfeeK**,n application, an 
increase in crude protein fB^ j tpych content of cassava 
tubers was noticed in the eg)$i||ff|R!ltntB of Pushpadas and 
Aiyer (1976) with cassava. ' 'l*i«1t|)*iewamy and Krlshnamoarthy
(1976) observed an increase f|)j|Kittain content at 50 kg/ha 
KjO whereas it decreased at ifll|fltg/ha K ^ o in sweet potato.
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Rajendran et al. (1976) reported that there was significant 
Influence of potassiun in increasing the starch content of 
Colocaala tubers. For cassava. As hole an and Sreedharan
(1977) found the maximum starch content of tubers at
112.5 kg/ha K2°‘ They also reported that there was gradual 
reduction in the crude protein content of cassava tubers 
when the levels of K were increased. In sweet potato 
Constantin (1977) observed that potassium application 
reduced the protein content and firmness in tubers but 
slightly increased the crude fibre content of tubers.
Pillai and George (1978) reported that starch content 
increased with increasing potassium application whereas 
protein content decreased with potassium application in 
tapioca. Arruda et al. (1978) reported that starch content 
of cassava was increased by potassium application.

In a study carried out on the effect of different 
sources of potassium on yield and quality of cassava 
(Nair et al., 1980) it was found that potassium played a 
major role in increasing the starch content of tubers. 
Studies conducted at ClAT Columbia on plant nutrition of ' 
cassava revealed that SO kg/ha K^O increased the root starch 
content from 26.7 to 34.2 per cent with little increase at 
higher rates and starch yiel<%ia*%;l*tereaaea linearly with 
increased K rate (Anon., lMj^t^4w>*nathan et al. (1980) 
reported that potassiun sc|di^HdM>*slgnificantly increased 
the starch content of casiSWir^SSws.



Muthuswamy and Rao (1980) reported that starch 
content of cassava was increased by applied K but difference 
between K rates was not significant. They also reported 
that potash application decreased the fibre content with 
maturity of cassava tubers. Muthuswamy and Rao (1981) in 
a study on nitrogen and potassiim on quality of tapioca 
tubers found that potash application Increased the starch 
content of the tuber. Mandardo et al. (1984) reported 
that there was significant influence of potassium on starch 
content of cassava tubers. Sharafuddin and Volcan (1984) 
found that protein content was increased with increased 
dose of potassium in sweet potato. M  a consequence of 
potassium application, an Increase in starch content of 
cassava tubers was noticed in the experiments of Heir and. 
Aiyer (1986). They also observed that there was a negative 
correlation between the fibre content in cassava tubers 
and levels of potassium.

2.4 Influence of nutrients on nutrient content and 
nutrient uptake

2.4.1 Nitrogen content and uptake

2.4.1.1 Nitrogen
Nalr et al. (1976) observed that in sweet potato 

total nitrogen uptake increased with applied nitrogen. 
Salfudeen (1981) reported ̂ ^^^p^eiatal dose of nitrogen
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significantly influenced the nitrogen percentage in leaf
of turmeric. He also reported that the increasing dose of
nitrogen significantly influeneed the nitrogen content in
pseudostem of turmeric while it had no significant effect
on nitrogen content of rhizomei The nltregen content of
rhiscme differed markedly at verofMcteciodp«e<, growth.
Studies conducted on the nitrogen, Mptakeiniegf pseodostem
and rhiscme of turmeric by SalfMdaoni rsweejert that
the fertiliser nitrogen had not.influenced ■the Uptake
significantly. The nitrogen uptake in leef increased with
advancing period of growth. Hs also reported that varying
levels of nitrogen applied did not influence the total
uptake of nitrogen by the turmeric. However the total

_ / 
nitrogen uptake progressively increased dith advksOilSg'
period of growth. Purcell et al. (19«) observed that the
application of nitrogen fertilizers to sweet potato leeteased
the root nitrogen content without affe

. a
2.4.1.2 Phosphorus s ^m >

in a field experiment bnJ 
nutrients on uptake of nutrients 
(1981). Ha reported that application 
different levels did not influence the nitrogen content 
of leaf. Nitrogen content of pseudoStem didnot vary 
significantly under different levdls ofplinndinr'm. It



was also revealed that the application of incremental dose 
of phosphorus Influenced the nitrogen content significantly. 
Observations on nitrogen uptake by leaves revealed that 
the levels of phosphorus could not influence the nitrogen 
uptake. The nitrogen uptake in pseUdostem shotted that the 
phosphorus did not have any influence on the uptake of this 
nutrient. Observations on the uptake of nitrogen in rhizome 
indicated that phosphorus had . no sffset on the uptake of 
nitrogen in the rhizome of Ha also reported
that the total uptake of nl t l ^ y aiss not Influenced by 
the varying levels of phosjifaftf’Mh) turmeric.

2.4.1.3 Potassium

Based on the experiments ognducted at Trichur on 
turmeric. Salfudeen (1981) psportsd that the application

' f *of potassium at different letpls did not influence the 
nitrogen content of leaf, the Observations on nitrogen 
content of pseudostem revealed that the increasing doses 
of potassium could not influence the nitrogen
content. He also reported a.tm&Wr results with potassiun 
on nitrogen content of rhiz<3S*i» Ha observed that potassiun
had no significant- influence op nitrogen uptake in

*
leaf and pseudostem. The observations on uptake of nitrogen 
in rhizome indicated that potassium had no effect on the 
nitrogen uptake in the rhieon&* He also reported that the



total uptake of nltrogeMf^j^ influenced) by the levels of 
potassium applied, the ti||̂ l||il!uptalce of nitrogen being 
at 40 kg/ha K.,0.

2.4.2 Phosphorus content and uptake

2.4.2.1 Nitrogen
Muthuswamy and Kriahnamoorthy (1976) reported that 

nitrogen application had no significant influence on 
phosphorus content of sweet potato.

Saifudeen (1981) reported that the phosphorus content 
In leaf of turmeric was significantly influenced by the 
levels of nitrogen. It was observed that the varying 
levels of nitrogen had no effect on the content or uptake 
of phosphorus in pseudostem of turmeric. Ms also reported 
that the content of phosphorus or its uptake in rhizome of 
turmeric remained unaffected by the levels of applied 
nitrogen. Ha also observed .that; Nitrogen application had 
no significant lnfluenoe on the total uptake of phosphorus 
in turmeric.

2.4.2.2 Phosphorus
Muthuswamy and Kriahnamoorthy (1976) reported that 

the percentage of phosphorus in tbs plant remained unaffected 
by the levels of phosphorus applied to sweet potato. The



phosphorus content of )aaf̂|)jMni',IOal sm and rhizome in 
turmeric was not inf lueSSIjfl Jjjf varying levels of phosphorus 
(Salfudeen, 1981). Ht sttgi fcrmiarted that phosphorus 
application had no significant influence on uptake of 
phosphorus in leaf, pseudeMfprMl rhizome and on total 
uptake of phosphorus of turmeric. ,

2.4.2.3 Potassium

Muthuswamy and KrlahnH Binllny (1976) reported that 
phosphorus content was not affected by the potassium 
application in sweet potato. In a.Study at Trichur. 
Salfudeen (1981) reported that potassium had no significant 
role in influencing the phosphorus content of leaf, 
pseudostem and rhizome of tunatrlc. However, the uptake 
of phosphorus In the leaf of turmeric was significantly 
influenced by potassimn application, the maximum being at 
40 kg/ha KjO. It was also rmpmflaM that the uptake of 
phosphorus in pseudostem ant r hi acme of turmeric was not 
affected significantly by the.fpfilicetion of potassium 
while it influenced the total phosphorus uptake signifi
cantly.

2.4.3 Potassium content and uptake
2.4.3.1 Nitrogen

Tsuno and Fujise f17H) ntflsytsi*! that higher nitrogen
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doae probably might have lneraaaad tha potassium level In 
the leaves which In turn might have accelerated the 
photosynthetic rates of leaves resulting in higher starch 
accumulation in roots of sweet potato. Saifudeen (1981) 
reported that varying levels of nitrogen did not influence 
the content of potassium or its uptake in leaf, peeudostem 
and rhizome of turmeric. He also observed that the total 
uptake of potassium was not significantly influence by the 
different levels of nitrogen applied.

2.4.3.2 Phosphorus

Saifudeen (1981) based on the experiment conducted 
in turmeric at Trichur, reported that incremental doses of 
phosphorus could not influence the potassium content of 
leaf, pseudostem and rhizome of turmeric. It was also 
reported that levels of phosphorus could not influence 
the total potassium uptake of turmeric.

2.4.3.3 Potassiun

In a study at Trichur, Siltufcnn ($981) reported 
that incremental dose of potassium si^gi^Aeently influenced 
the potassiun content in leaf and turmeric
but not in rhizome. He also reported thatUtptSMe of 
potassium in leaf, pseudostem and in eleo total
uptake were significantly influence by tM 'Mfrels of
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potassium applied. In sweet potato Hammett et al. (1984) 
obtained a positive response to root potassium content at 
Increased rate of potassium application.



Materials and Methods



MATERIALS ANO MCTHODS

A field experiment on arrow root was conducted 
at the Instructional Farm, College of Agriculture. 
Vellayani from February to December 1986, in order to 
study the effect of N, P and K on growth drymatter 
production uptake pattern of the major nutrients, yield 
and quality of arrow root. The study also envisages to 
work out the economics of cultivation of arrow root and 
to arrive at the optimum fertiliser dose for maximum yield 
and profit.

MATERIALS

1.1. Experimental site

The field was located at 8*N latitude and at an 
altitude of 29 m above mean sea level.

1.2. Soil
The soil of the experimental area was red loam.

The data on the physico-chemical properties of the soil
are given belowt

A. Mechanical composition
Coarse sand (X) -  13.BO
Fine sand (X) - 33.50
Silt (X) - 28.00
Clay (X) - 24.70
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B. Chemical

Available 
Available K20

PH
Total nitrogen 
Available nitrogen

S . 2

0.056*
160 kg/ha 
38.49 kg/ha 
83.14 kg/ha

1.3. Cropping history o£ the field
The experimental area aWHb lying fallow for three 

months prior to the present investigation.

1.4. Season
The experiment was conducted during Febr uary-December, 

1988. The crop wae planted Oft 2fid February and harvested 
on 29th December 1988.

1.5. weather conditions
The area enjoys a typlael humid tropical climate.

Data on maximum temperature* iajftleUm temperature, total 
rainfall and relative humidity during the entire crop 
season are collected and presented as monthly averages in 
Appendix 1 and Fig. 1.

1.6. Planting material
Rhizomes of uniform size p n  used for planting. 

Arrow root rhizcmes for planting- wire obtained from



Southern Starch Industr industrial Estate, Vellanad,
Trivandrum

1.7. Fertilisers

Fertilisers with following analysis were used for
the experiment

Urea 46X N
Superphosphate ie* p2o5
Muriate of potash - 60X KjO

METHODS

2.1. Details of the treatments

The treatment consisted of factorial combinations 
of four levels of nitrogen, four levels of phosphorus and 
four levels of potassiun. >

1) Levels of nitrogen

n^ - 0 kg N/ha 
rij - 50 kg N/ha 
n2 - 100 kg N/ha 
n3 - 150 kg N/ha

11) Levels of phosphorus 
P0 - 0 kg PjOg/ha
Pj - 25 kg PjOj/he
P2 - 50 kg PjOg/h*
p3 - 75 kg PjOj/ha



Hi) Levels of pMumMsm
kQ - 0 kg KjO/ha
kj - 50 kg KjO/ha
k2 - 100 kg KjO/ha 
k3 - 150 kg KjO/ha

Treatment combinations

"qPo^ nlp0k0 n2P0k0 n3P0k0
nOPOkl nlpOkl n2p0kl
n0P0k2 nlpOk2 n2P0k 2 n3p0k2
n0P0k3 nlPOk3 n2P0k3 n3P0k3
W o nipiko n2Plk 0 " 3 ^ 0
V A V A n2plkl n3plkl
V i S nlPlk 2 n2Plk 2 n3plk2
V A V A n2Plk3 W s
n0P2lt0 niP2k0 n2P2k0 n3P2k0
n0p2kl "lp2kl n2P2kl n3p2kl
nOP2k 2 "lp2k2 "2P2k2 n3P2k2
nOP2k3 nlP2k3 n2p2k3 ,>3P2k3

nlp3k0 n2p3k0 " 3 ^ 0
n0P3kl nlP3kl n2P3kl n3p3kl
n0P3lt2 nlp3k2 n2P3k2 "3p3k2
npPsks niP3k3 n3P3k3
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2.2. Experimental deBlgdT4IM layout
The experiment wef' Said out in a 43 partially 

confounded factorial experiment in RBD with two replications. 
This design was converted to 26 experiment using psuedo 
factors A & B far N, C and D for P and E & F for K. In 
each replication three different effects were randomly 
selected for confounding. Thus feta: other effects were 
confounded automatically in each replication.

2.2.1. Effects selected for confounding 
Replication 1
a) Randomly selected effects b) Effects confoundedautomatically

1. ABC 1. ABDE
2. CDE 2. ACDF
3. BDF 3. BCEF

4. AEF
Replication 2
a) Randomly selected effects b) Effects confoundedautomatically

1. ACD 1. ABCE
2. BDE 2. BCDF
3. ABF 3. ADEF

4. CEF



Replication I
V A V *  1 V 3*l 1 V A  I V A I V A  1 1 V A V a S  i

V A  | | V A  1 V A | V A | V A  1 V A  | | V A  j V a S  7

V *  I | V A  I V A 1 V A V A  | V jS  | ! V A  I V A  I3

V A  I 1 V o 'S  | V A I V A 1 V A  1 V A  1 1 V A  1 V A  l‘

" o V l | 1 V A  | V A V A i V A  | S V S  | | V A  I V A  !s

V A  1V A  ! V A  1 V S | V A I V A  1 V A  1 V 3*0 6

V * V A I V A | V A | V A  1 V A  1 V A  1 V A  7

V A 1 V A V A  i V A ( V A 1 V A  1 V A  t V A  j>

RepllcetlOB ZZ

w 1 " A S V A V A ! V A V A  1 V A  | V A

[ V 3«b 1 V A  1 V A i V A 1 V A V A V A  1 V A  lJ
*

i V * \ V A ,  ! i V A | V A V A V 3*0 V A .  | V o ’S
»,

V A , V A V A I V 2S V A V A V A V A

V A V a S  1 1 V a S V A ' V A  i V A V A 1 V A

| V * V A  1 V A V A V A V j* n
i

V 3*2 1 V A  Ie

I V A V A  | V A I V A V 3*S V A  , V A 1

I " ___I l~ "aVi 1 V A  Vft V A  V A  Vi*2 W i _V  A  _ 8
F'9 2 i-aiy o u t plan c f  the. E xperim ent



The procedure followed {or the allocetlon of various 
treatments to different plots was In accordance with Yates 
(1937). The layout plan Is given In Fig. 2. The details 
of the layout are furnished below.

Treatment combinations - 64
Replications - 2
Number of blocks - 16
Total number of plots - 128
Gross plot size - 3.9 x 3.9 m
Net plot size - 2.1 x 2.1 m
Spacing - 30 x 30 cm

2.3. Field culture
2.3.1. Preparation of the field

The land was prepared after thorough ploughing and 
was cleaned out of stubbles. Then the field was laid out 
into blocks and plots. No organic manures were applied at 
the time of plot preparation.

2.3.2. Fertiliser application
Nitrogen, phosphorus and potassium were applied to 

the plots in the form of urea, superphosphate and muriate 
of potash respectively in appropriate quantities according 
to the treatment schedule. Full dose of phosphorus, 
one-third nitrogen and one-third potassium were applied
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as basal dose one day jwl|pr to planting. The one-third 
nitrogen and one-third were applied on 60th day
after planting. Remaining <ji»Bilnl nitrogen and one-third 
potassiun were applied on 120thSay after planting.

2.3.3. Seed rhizomes and planting
Seed rhizome weighing 10-15 g each and with at least 

two viable healthy buds were used, me seed rhizomes were 
planted at a spacing of 30 cm between rows and 30 an 
between plants and covered with* thin layer of soil.

2.3.4. After cultivation
Thinning and gap filling with seedlings of similar 

age were dons 20 days after planting. Hand weeding was 
done 30th, 60th and 120th day after planting,

2.3.5. Harvesting
Crop was ready for harvest 10 months after planting. 

Harvesting was done by pulling out the plants and the 
rhizomes were separated from the shoot portion. The border 
rows and observation plants were harvested separately from 
each plot. The rhizaae and shoot portion from the net 
plots were weighed and recorded. The shoot portion from 
the net plot was sun dried for three days and the dry weight 
recorded.



3. Observations recorded
3.1. Growth characters

1. Height of plants
2. Number of leaves/plant
3. Number of suckers/hill
4. Leaf area index
5. Drymatter production

3.2. Yield and yield components
1. Nunber of rhizomes/plant
2. Length of rhizome
3. Girth of rhizome
4. Hean weight of rhizome
5. Rhizome yield
6. wet weight of plant at harvest
7. Cost benefit ratio

3.3. Chemical analysis
Plants were analysed for nitrogen, phosphorus and 

potassiun on 120, 160, 200, 240, 260 days after planting 
and at harvest.

3.3.1. Nitrogen content in the plant sample
i) Percentage of nitrogen in plant sample



3.3.2. Phosphorus conteft£|g|f(J)£ant sample
1) Percentage of |||j|||̂ prus in plant sample

3.3.3. Potash content inif̂ fpt sample
i) Percentage of potash in plant sample

3.3.4. Uptake of nitrogen by plants
3.3.5. Uptake of phosphor us by plants
3.3.6. Uptake of potash by plants
3.3.7. Nitrogen content in rhizome at harvest
3.3.8. Phosphorus content in rhizome at harvest
3.3.9. Potash content in rhizome at harvest
3.3.10. Quality characteristics

i) starch yield
ii) Protein content of rh&scoaB 
ill) Fibre content of rhfoiqns

4. sampling procedure

A single line of outer plants in each plot was 
left out as border row. The next now of plants all around 
in each plot was set apart for destructive sampling. The 
subsequent row was again left out as border row, thus 
making the net plot area to 2.1 x 2.1 m with 7 rows and 
7 plants per row. For chemical analysis studies five 
plants were uprooted at a stretch from the destructive



row at 120, 160, 200, 240, and at the time of harvest. 
These plants were used for determining leaf area, 
drymatter production and fjyiflljdlcal analysis. Five 
plants were selected randomly froo the net plot and tagged 
for biometric observations.

5. Details of observation

5.1. Hei^t of plants

Observation on height of plant was recorded on the 
tagged plants at 12 0, 160, 200. 240* 28Q and at the time 
of harvest. The height of the plants from the ground level 
to the growing tip was measured in centimetres and the 
average height per plant was worked out and recorded.

5.2. Huiiber of leaves

The number of leaves of the observational plants 
were recorded at the above stages and the average number 
of leaves/plant was then worked out.

5.3. Humber of suckers

Number of suckers present on each of the 5 obaer-
4

vational plants were counted and the average number per 
plant was worked out.

5.4. Deaf area index

Leaf area was determined by using leaf area meter.



From this LAI was worked osiMff using tha following formula 
suggested by Watson (1947).

m  m Leaf area par p t M # , . I m 2 )__________
Land area occupied by the plant (cm2)

S.5. Drymatter production
Five sample plants each uprooted at different stages 

were used for the determination of dry weight. Hie samples 
were dried in a hot air oven at a Hagsrature of 70*C fee 
three days and then dry weight* wars recorded and expressed 
in kg/ha.

6. Post harvest observations
6.1. Nunber of rhizomes/plant

At the time of harvesting five observational plants 
were uprooted and the number of rhi semes were recorded and 
the average number of rhizomes per plant was then worked 
out.
6.2. Length of rhizome

* The average length of tubers was worked out by 
measuring the length of tubers taken at random from the 
observation plants and expresaed%n cm.

6.3. Girth of rhizome

Girth measurement were rsccrfed from the same tubers



that were used for length measurements. Girth values were 
recorded at three portions, one in the middle and the 
others a quarter distance from both ends of the tuber.
The average of these three figures of all the sample 
tubers was designated as mean girth.

6.4. Shoot yield

The total fresh weight of shoots from the net plot 
was recorded at the time of harvest.

6.5. Rhizome yield

At the time of harvest the fresh weight of rhizomes 
per plot was recorded after removing the soil adhering to 
the tubers. This value was converted to rhizome yield 
in t/ha.

7. Chemical analysis

Plant samples collected for recording dry weight 
were used for chemical analysis. At harvest, the observa
tional plants were used for plant and rhizome analysis.

7.1. Total nitrogen content

Total content of nitrogen was estimated by modified 
micro-kjeldahl method as given by Jackson (1967).



7.2. Uptake of nitrogen

various stages. The
the plant and total d

This was calcu a the nitrogen content of 
the sample plants at
were expressed in kg/ha.

7.3. Total P content
Phosphorus content was estimated colorimetrically 

(Jackson. 1967) after wet digestion of the sample using 
2:1 mixture of nitric acid and perchloric acid and 
developing aolour by vanui»r'M|H|Pifl(| phosphoric yellow 
colour method and read in SpeOfcrbnlc 2000.

7.4. Uptake of phosphorus

This was estimated from phosphorus content and the 
total dry weight of the sa«pfc#plehta at various stages. 
The uptake values were expressed in kg/ha.

7.5. Total potash content
Total potash content in. plant was estimated by 

flame photometric method aftâ r ,td>t digestion of the sample 
using di-acid mixture.

7.6. Uptake of potash
nils was calculated on dry weî it of the

plant and potash content of plant at various stages. The 
uptake values were expressed in kg/ha.



If

6. Quality attributes
8.1. Protein content of rhizome

The percentage of protein was calculated by 
multiplying the percentage of nitrogen in rhizome by the 
factor 6.25 (A.O.A.C., 1969).

8.2. Starch content of rhizome
The starch content was estimated by using potassiun 

ferricynide method (Ward and Pignan, 1970). The values 
were expressed as percentage of fresh weight.

8.3. Starch yield
Starch yield in kg/ha was calculated by multiplying 

the percentage of starch with the tuber yield.

8.4. Fibre content of rhizome
Crude fibre content of rhizome was determined by 

the method of A.O.A.C. (1975).

9. Soil analysis
Soil samples were taken from the experimental area 

before and after the experiment. The soil samples collected 
were analysed for total nitrogen, available phosphorus and 
available potash content. Total nitrogen content was 
estimated by modified micro-kJeldahl method. Available



phosphorus content was es«Hj*ea by Bray's method-KJaCkson, 
1967) and available potash by samonium aoetate method 
(Jackson, 1967).

10. Statistical analysis
The experimental data were analysed statistically 

by applying the technique of analysis of variance for 43 
partially confounded factorial experiment and significance 
was tested by F-test (Cochran and Cox, 1965).

The statistical analysis of the data i«ro carried 
out by the KBltron versa IMS computer at College of 
Agriculture, Vellayani.



Results and Discussion



4. RESULTS

The experiment w |  
Farm, College of AgriiMM 
December 19S8 to identify

»d at the instructional, 
.layani from February to 
tonal requirement of

arrow root. The various observations recorded were 
statistically analysed and the salient features of the 
results and discussions are presented below:

4.1. Growth characters

4.1.1. Height of pXfpfm a
The data on height Of plants recorded at various

‘stages of growth were anatjttd separately and mean values 
presented in the Table 1. J

The results showedtĥ t the plant height increased 
significantly with increase in levels of nitrogen upto 
ISO kg. There was a progrSŜ Bs* increase in the height 
of plants with advancing age of the crop. During the 
first observation (120 DAP) treatment n3 produced maxlmun 
height which was* on par with and %  recorded the minimum 
height. The treatment n3 was fdshd to register signi
ficantly higher plant heigit at ICO, 200 and 280 dap as 
well as at harvest. The tr registered the lowest
plant heicfit at all the sta pfmwth;
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Table 1. Effect of treatn*<jBH|i8wlght of plant (cm) 
during various ij lfjĵ|||iii|ijiiii

Days after plWtfting (DAP)

Treatment 120 160 200 240 280 Harvest

n0 39.77 43.53 46.70 50.23 51.88 51.74

"l 44.16 48.19 51.48 53.40 56.40 56.54

n2 47.03 50.64 53.66 56.65 58.12 58.75

n3 48.68 52.32 55.8$ *8.57 60.42 60.20
CD 1.672 1.658 1.840 2.628 1.182 1.216

Po 44.48 48.47 51.4$ 53.35 56.51 56.14

P1 44.18 48.09 51.28 54.38 56.01 56.39

P2 44.40 48,23 51.65 54.67 56.05 56.17

P3 4£.58 49.88 S3.3» 56.44 58.25 58.53
CD 1.672 NS NS NS 1.182 1.216

ko 41.84 45.48 48.83 50.44 53.49 53.85

* 1
44.06 47.78 51.15 54.51 56.32 56.45

k 2 46̂ 02 50.02 52.92 56.09 57.58 57.46

k3 47.71 51.40 54.78 57.79 59.44 59.48
CD 1.672 1.658 1.840 2.628 1.182 1.216



Different levels of-.̂ f&Spborua had visible 
Influence In Increasing the pleat height only during 120 

and 280 DAP and at the time of harvest. The treatment P3 

recorded significantly higher plant height as compared to 
Pj and Pq which remained on par during the above three 
stages of growth.

Potassium had a significant effect on the height 
of plants at all stages. The plant height increased with 
increase in levels of potassium and k3 produced maxlmun 
plant heicfrt. At 160 DAP k3 and k2 were found to be on par 
and was superior to k  ̂and kg. the treatment k3 was 
significantly superior to kg k̂  and kg at 200 DAP. At 
240 DAP k3 and k^ were found to be on par. However. k3 

was significantly superior kj kj and kQ at 280 DAP 
and at harvest.

Results from the experiment clearly showed that 
the height of plant was increased by nitrogen nutrition 
and the maxlmun height was observed at the higher levels 
of nitrogen application. Eventhou^i the vegetative parts 
are not counted as economically important in arrow root, 
it definitely contribute to tuber production through 
enhanced source activity. The influence of nitrogen on 
vegetative growth of plants is a Ksll established phenomenon 
which needs no detailed discussion. Similar increase in



Table 2. Effect of treatment* on number of leaves per plant 
during various Igroutb stages 

Days after planting (DAP)

Treatment
"i1"’ •<[ 

120
i

160 200 i

' i
240

i
280 Harvest

"o 11.09 11.83 11.33 14*81 11.38 10.05
n1 12.12 13.13 17.73 17.74 13.83 11.84
mt

n2 13.52 13.51 19.76 18.27 15.25 12.28

n3 14.97 14.23 24*88 20.14 16.94 14.21
CD 1.259 0.568 0.971 0.884 0.747 0.487 -

P0 12.46 13.32 18.73 17.26 14.50 11.85

P1 13.26 13.20 17.60* 18.67 15.12 12.71

-* P2 12.20 12.88 17.98 17.90 12.71 11.09

p3 13.87 13.32 19.39 17.13 15.10 12.74
CD 1.259 NS 0*971 0.884 0.747 0*487

ko 11.99 12.13 17.16 16.02 13.74 11.51

*1
12.71 13.22 17.94 17.24 14.45 12.13

k2 13.24 13.72 17.71 18.58 15.31 12.91

k3 13.85 13.65 20*88 19.13 13.91 11.84
CD 1.259 0.568 0.971 0.884 0.747 0.487



height of the plant due to hltfier level* of nitrogen 
application has been reported by Hair (1964), Purseglove 
(1968), Nandpurl (1969) and Salfudeen (1981).

It can be observed from the data that only the 
highest dose of phosphorus could influence the height of 
plants at all stages of growth. However, significant 
increase in plant height was visible only at 120 DAP and 
towards maturity of the crop. Purseglove (1968) also 
reported such increase in height of plant with higher doses 
of phosphorus.

The data also showed that potassiun) application 
influenced the height of plant during all stages of growth 
of the plant. Potassiun at 150 kg/ha as K^O was found to 
increase the height of the plant significantly, increased 
growth of plants with increased rata of potassium applica
tion was reported by Purseglove (1968), Randhawa and 
Nandpurl (1969). Kay (1973) end Anon, (1978).

4.1.2 Nunber of leaves/plant

During the entire growth period the treatment n3 
significantly influenced the nunber of functional leaves 
per plant. At 120 DAP, the treatment n̂  and nQ were on 
par while n2 and were on par et 160 and 240 DAP. The 
treatment nQ invariably record^, the minimum number of



Phosphorus influenced the nunber of functional leaves 
per plant at all stages of growth except on 160 DAP.
However, no definite trend wan observed.

potassium significantly influenced the number of 
functional leaves per plant at all stages. During the 
early vegetative growth (120 and 160 DAP), k3 was found on 
par with k2 and k^ levels. At 200 and 240 DAP the treatment 
kj retained the maximum number of functional leaves though 
it was on par with kj. Leaf retention was found to be 
higher in the treatment k2 at 280 DAP and at harvest. At 
these two stages the highest dose and lowest dose were 
found on par. During all the growth stages treatment kQ 
recorded the minimum nunber of leaves.

The data presented showed the significant influence 
of nitrogen on the nunber of functional leaves per plant 
at different stages of growth. 1%e number of leaves 
actually reflect the active vegetative growth of the plant. 
Vigorous top growth subsequent to nitrogen application was 
reported by Purseglove (1968), Rao (1973) and Anon (1978).

Different levels of phosphorus influenced the 
nunber of leaves retained per plant at different stages 
of the growth except on 160th day. But the results obtained

leaves per plant at all stages o£ growth (Table 2).
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The number of functional leaves retained per plant 
was significantly influenced by the levels of potassium. 
The Influence of higher levels of potassium was visible 
during the peak vegetative growth (200 and 240 DAP) and 
was less pronounced during the early and late stages of 
growth. The lack of response to added levels of potassium 
at these two stages reveals that the soil supply is suffi
cient to meet the growth requiympants when the source
activity is less.

4.1.3. Number of suckers/plant

The results presented in the Table 3 shows that the 
effect of nitrogen was significant in increasing the number 
of suckers per plant at various stages of growth, incre
mental dose of nitrogen increased number of suckars/plant.
In all stages, n3 produced maximum and nQ produced minteum 
number of suckers/plant. ,
/ In the early stages of growth (upto 160 DAP), 
eventhough n3 recorded the maximua nunber of suckers per 
plant it was found on par with the treatment n2. Afterwards



treatment was found sippificantly superior to all other
treatments. It can also bp Observed that In all stages of 
growth treatment nj and were on par. similarly, treat
ment n^ and nQ were alecl^lNbpd on par throughout the growth 
period of the crop. „

Phosphorus had net pi|p(f|ficant influence on number 
of suckers per plant.

Potassium had significant influence on number of 
suckers per plant at all ptages of crop growth except on 
160 DAP. In all stages k3 produced maxlmun and kQ produced 
minimum suckers per plant, the treatment k3 was found 
significantly superior to all other treatments except on 
120 DAP when it was found on par with k^. In all other 
growth stages the treatment ||̂  k^ and kg were found on par.

The nutrient nitrogen increased the nunber of 
suckers per plant throughout ‘Ĵ pp life period of the plant. 
There was a corresponding increase in number of suckers 
per plant with increase in doe* Of nitrogen. The influence 
of higher levels of nitrogen in increasing the vegetative 
growth is a well established phenomenon, similar influence 
of nitrogen on the number of suckers per plant was reported 
by Lee et al. (1981) and Saifudoon (1981).

Phosphorus was found not influencing the number of 
suckers per plant during the pp^^growth period of the



Days sfteiMr pleating (dap)

Table 3. Effect of treatments on nunber of suckers per plant
during various growth Stages

Treatments 120 160 see 240
I

280 Harvest

no 3.19 3.33 3*44 3.44 3.44 3.47

nl 3.20 3.44 >57 3.57 3.57 3.57

n2 3.37 3.64 3.80 3.81 3.82 3.82

"3 3.61 3.86 4.18 4,19 4.19 4.16
CD 0.323 0.282 0.246 0.253 0.252 0.255

po 3.45 3.52 3.83 3.56 3.86 3.86

P1 3.36 3.62 3.74 3.76 3.77 3.74

P2 3.16 3.49 3.64 3.64 3.64 3.64

p3 3.41 3.64 3.76 3.74 3.74 3.77
CD NS NS NS NS NS NS

k 0 3.16 3.51 3.56 3.60 3.61 3.61

kl 3.43 3.54 3.73 3.71 3.71 3.68

k 2 3.19 3.44 ,, 3.67 3.68 3.68 3.71

k3 3.59 3.78 4.03 4.01 4.01 4.01
CD 0.323 NS 0.246 0,253 0.252 0.255



plant. Several workers Hailey (1973), Anon (1977) and 
Anon (1978) also reported thi' irregular response of nutrient 
phosphorus on the production of suckers per plant.

The number of sa^pg9j||Mr plant was significantly 
Influenced by nutrient pppM||||aa at all growth stages 
except on 160 DAP. The hl^iast dose of 150 kg/ha KjO 
recorded significantly higher number of suckers per plant. 
The other levels of potash were found on par showing that 
the highest dose of potash alone had a visible influence 
on the number of suckers per plant. The influence of 
potash on vegetative growth of plant has already been 
discussed.

4.1.4. Leaf Area Index

The effects of treatments on LAI presented in 
Table 4 reveal that enhanced rates of nitrogen application 
increased LAI significantly till 246 DAP. There was a 
gradual decline in leaf area index from 240 DAP until 
harvest. The treatment n^ was found to be significantly 
superior to all other treatments. The treatment n2 and ̂  
were found on par in all growthstages except on 200 DAP.
LAI was low in treatments reoalving n̂ .

Phosphate application wag-.found to influence the 
LAI only from 200 DAP. The trsmpHMHt P3 was found to



Table 4. Effect of treatments on Leaf Area Index during 
various growth stages

Days after planting (DAP)

Treatments 120
r.. -

166 200 240 280 Harvest

n0 1.05 uis 1.13 1.34 1.25 1.08

nl 1.26 •̂■42 1.65 1.91 1.55 1.28

n2 1.39 1.79 1.91 1.62 1.36

"3 1.6? 1.82 2.47 2.35 1.96 1.61
CD 0.171 6.133 0.100 0.111 0.130 0.104

P0 1.28 1.43 1.81 1.91 1.58 1.29

P1 1.37 1.53 1.72 2.00 1.71 1.46

P2 1.28 1.46 f;«9 1.74 1.45 1.25

P3 1.44 1.44 1.82 1.85 1.64 1.34
CD NS NS 0.100 0.111 0.130 0.105

k0 1.19 1.36 1*49 1.65 1.48 1.24

kl 1.32 1.49 1.77 1.91 1.61 1.35

k2 1.41 1.54 1.76 2.09 1.73 1.47

k3 1.46 1.52, 2.01 1.85 1.56 1.29
CD 0.1?1 0.134 0.100 0.112 0.131 0.105



register maximum LAI and w§|p On par with pQ at 200 DAP.
In later stages o£ growth, *a&dffcreatment p̂  was found to 
register increased leaf ■r'jji. I.hdeir However, it can be 
observed from the data thet;i|)l6 effect of different levels 
of phosphorus in increasing £&X is not consistent.

Different rates of potassiun applied were found to 
influence the LAI differently «t various stages of growth.
In the early stages upto 160 DAP treatment k, and k, were

f
found on par. At 200 DAP the treatment k3 significantly 
increased the LAI while k2 and kj remained on par. In the 
later stages of the growth from 240 DAP, the treatment k2 

was found to Increase the LAI significantly. During these 
stages treatment k̂  and k? were found on par. LAI was 
minimum in the treatment kQ at all stages of growth.

Nitrogen significantly influenced the LAI at various 
stages of growth of the plant. Application of 150 kg/ha N 
recorded maxlmun LAI at all growth stages. T h e  influence 
of nitrogen as a factor in Influencing the LAI has been 
reported in many crops. According to Russel (1973) as 
nitrogen supply Increases the extra protein produced allows 
the plant leaves to grow larger in size and hence to make 
available larger surface area for photosynthesis, when 
concentration of nitrogen in the plant is high more of the 
drymatter produced is diverted to the aerial parts increasing
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The different rates of phosphorus could Influence 
the LAI only from 200 DAP. However, a regular pattern of 
Influence was lacking under different levels of supply.
The total absence of a steady response to added levels of 
phosphate Indicates that phosphorus has no definite role 
to play in influencing the LAI.

LAI was significantly influenced by higher levels 
of potassium in the early stages of plant growth qpto 200 
DAP. From 240 DAP onwards highest dose of 150 kg/he M  
lowest doses were found to be on par. An almost similar 
pattern of response was visible in the number of functional 
leaves retained per plant (Table 21.

4.1.5 Drymatter production

tion during the different growth StsgM. there wSS e

The effect of different ] 
increasing the total drymatter i

progressive increase in drymatti
rates of nitrogen application.
highest drymatter content in alj
the treatment n̂  recorded the li
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Table 5. Effect of treatments on dry Height of plants (kg/ha) 
during various growth stages

Days after planting (DAP)
—  —  1 I' —T *' ~ I.....  "...   I 1 "—I
Treatments 120 160 200 240 280 Harvest

"o
"l

"3
CD

Pn

CD

2
*3
CD

801.03 930.53 1036.31 1212.65 1393.06 1503.96
1124.00 1380.71 1672.62 1956.56 2198.21 2355.09
1316.56 1720.84 2036.46 2526.06 1753.09 2940.65
1524.34 2007.50 2509.75 2924.21 3200.21 3407.21
95.428 83.810 77.974 72.048 76.234 72.304

1123.06 1456.46 1825.65 2117.37 2325.06 2445.21
1210.36 1525.61 1724.53 2126.56 2345.40 2554.78
1166.86 1392.43 1639.37 1958.21 2195.31 2343.87
1265.48 1664.87 2065.59 2420.34 2678.81 2863.06
95.428 83.810 77.974 72.048 76.231 72.304
974.83 1260.09 1516.87 1821.06 2035.81 2191.21
1086.77 1410.28 1665.09 1955.31 2162.68 2318.75
1280.69 1583.09 1843.12 2293.00 2556.03 2750.25
1423.67 1786.12 2230.03 2553.12 2790.06 2946.71
95.428 83.810 77.974 72.048 76.231 72.304

k0
k1



stages of growth. The t****ment P3 registered
higher drymatter production at all stages of growths. .
on 120 DAP when it raŝ |n|d.̂ n par with p^. The t r a w£ts>

P2 recorded the lowest dc^MStter production in all thd 
growth stages except at 12QQAP.

Potassiun signlfic*i»l!ly increased the total dryraat 
production at various stage** In all the stages of growth 
the treatment k3 resulted im aagclmum drymatter production 
and kQ the minlmun. There wee a gradual increase in 
drymatter production with increase in dose of potassiun.

Total drymatter production was significantly 
increased by incremental doe* Of nitrogen. Application of 
150 kg nitrogen per hectare recorded the highest drymatter 
production throughout the growth period. An increase in 
concentration of nitrogen in the plant parts facilitates 
enhanced growth rates resulting in a proportionate increase 
in total drymatter production.

Different levels of phosphorus significantly 
increased the total drymatter production. An application 
of 75 kg/ha P2°5 increa8̂ <5 the total drymatter production 
throughout the growth period. It was also observed that 
the lower levels of phosphorus could not exert any signi
ficant influence in total dry»s«fcter production. The lack 
of response to lower levels of phosphate application may
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be attributed to the fact tAtet a level minimun lA^;juired 
to satisfy the phosphorus fixation capacity of the

Total drymatter production was considerably 
at higher rates of potassium application. An applicant 
of 150 kg/ha 1^0 maintained higher total drymatter prodHj 
tion in all growth stages. It VM already seen that hel£i 
of plant, number of suckers per plant and uptake of potass: 
were Increased by potassium nutrition which inturn might 
have contributed towards higher total drymatter production.

4.2 Yield components and yield 

4.2.1 Number of rhizomes/plant
It is evident from the data (Table 6) that the 

different levels of nitrogen significantly Influenced the 
number of rhizomes per plant. The treatment registered 
the maximum number of rhizomes followed by n3 n̂  and nQ. 
The treatment n3 remained on par with n̂  while n̂  was on 
par with i)q.

Different rates of phosphorus did not Influence the 
number of rhizomes per plant.

Incremental dose of potassium Increased the nisnber 
of rhizomes upto the highest level (k3).

Data revealed that there is significant Influence 
of nitrogen nutrition on the production of rhizomes.

■A Jtm  & % \



Table 6* Effect of nuruoer, xengtn ai%

"o 4.068 14*37 5.36

nl 4.143 16.25 5.65

n2 4.318 ' M M * 5.69
n3 4.221 14*41 5.64
CD 0.08462 0.7262 0.2220

po 4.168 14*23 5.314

P1 4.250 24*44 5.756

p2 4.146 - 14*75 5.467

P3 4.187 25.42 5.811
CD NS 0.7262 0.2220

ko 3.931 14*22 5.151

kl 4.106 15.24 5.588

k2 4.284 15*44 5.638

k3 4.431 24*24 5.971
CD 0.08462 4*2262 0*2220
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Application of 100 X q f iM  nitrogen produced maxVn. number 
of rhizomes where a*., the highest level and lowê j,#Vels 
resulted in reduced tWfihsr of tubers per plant, ^ayan 
and Aiyer (1969) foun$,*t|kpt the mean number of tubei| per 
plant was Increased by ^ppMwlng the rate of applied 
nitrogen from 0 to 75 cassava. They also reputed
that further increase in application resulted n
lower number of tubers pet* plant in both cassava cultivar%

Phosphorus was Atttvfeund Influencing the number of 
tubers per plant. This may he attributed to the general 
lack of response of tuber crops to different levels of 
phosphate application.

Application of potassium significantly enhanced the 
number of rhizomes per plant. The Increase in number of 
rhizomes was observed upto highest dose of 150 kg/ha KjO. 
An increase in number of cormels per plant in taro at 
enhanced rates of potasalun application has been observed 
by Plllai (1967).

4.2.2. Length of rhizome

The data on length of rhiaame as influenced by 
nutrient level are presented in Table 6. Data showed 
different levels of nitrogen influenced the length of 
rhizome. The maximum length Ofjrhizcme was observed in
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treatment n̂  followed by #p§ they were found on par. 
while the other treatments ig$ 'ind nQ were also found on 
par.

The levels of phosphorfft were found to influence the 
length of rhizome. The lf|||||git£t p̂  recorded maximum length 
followed by p3 and p ^ ,  thi letter remaining on par. The 
lowest length was recxirdeAqfey pQ which was found on par 
with the treatment Pj.

The data clearly showed the Influence of potassium 
in increasing the length of rhizome. The treatment k3 

recorded the maximum length of rhizome and it was found 
significantly superior to other treatments. The minimum 
length was recorded by the treatment k_ while the other

J*
treatments k2 and k̂  were found on par.

The data showed that higher levels of nitrogen were 
not influential in increasing t$S||h length of rhizome. Mo 
nitrogen application and highest done of 150 kg/ha nitrogen 
were found on par. Eventhough 50 kg/ha nitrogen resulted 
in maximum length it was found on par with 100 kg/ha nitrogen. 
Nambiar et al. (1976) observed that increasing rate of 
applied nitrogen had no significant effect on length of 
individual tubers in sweet potato*

Application of phosphorus Influenced the length of 
rhizcmea wherein phosphorus at thb slfeSfce of 25 kg/hectare
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recorded the maximum length. However, the highest dose of 
75 kg/ha and 50 kg/ha w#re found on par. The
treatments that received no phosphorus and 50 kg/ha PjC>5 

were also found on par. This result clearly showed that 
higher levels of phosphorus could not influence the length 
of rhizome.

The maximum length of rhlmeme was observed .*& highest 
level of potassium application. The positive role of 
potassium nutrition on tuber development was highlighted 
by several workers like Wang (1975) and Jana (1982) etc.
in related crops.

4.2.3. Girth of rhizome

The data (Table 6) reve 
the girth of rhizcmo significantly.

^ R t  n f ^ o g M  influenced 
trwitmentnj

recorded the maximum girth but it we# HHMd #8 par with n̂  
and n̂ . The minimum girth was rec

Effect of phosphorus was also fi 
increasing the girth of rhlzosm. The 
maximun girth and was on par with ft 
P2 and Pq were also found on par.

Different rates of pot̂ psjlum increased the

the k3 level. There was an 1



•a the rata of potassius lnatfwjraf frem to kj. The 
treatments kj and k̂  were found'oh par. The minimum girth 
was recorded in the treatment kg.

Eventhough the 100 kg/ha nitrogen recorded the 
maximum girth it was found on par with SO and 150 kg/ha 
nitrogen. Pillai (1967) could not observe any significant 
influence on the girth of tubers in taro by varying levels 
of nitrogen application.

Application of 75 kg/ha P2°5 recorded the maximum 
girth. But it was found on par with 25 kg/ha P205* While 
application of 50 kg/ha p2°5 was found on par with plots 
receiving no phosphorus. It is clear from the data that 
the lower dose of 25 kg/ha p2°5 la equally effective if 
not better than 75 kg/ha PjOj in increasing the girth of 
tuber.

Maximus tuber girth «*»':jti»earvad with highest dose 
of potassiun application. Thd tUbara swell and increase 
in size when the potassium application is increased* did' 
most important manurial effect: Of potassium in arrow root 
is the enlargement of r hi acme both in length end girth, 
similar results were also reported by Bourke (1985) and 
Hlcholaides et al. (1985) in reigjijid crops.



4.2.4. Mean weight of

The data (Table 7) dearly showed increase in 
rhizome weight due to InweiOlia in nitrogen levels, rhizome 
weight increased with t h e  lil̂ hest level of nitrogen.

Phosphorus also showed its influence in increasing
mean rhizome weight. Treatment p3 recorded maximum mean
tuber weight and was found on par with p2- The lowest
mean weight of rhizome was recorded by pQ and this was
found on par with the treatment p̂ «

1Different rates of applied potassium significantly 
influenced the mean rhizome weight. The treatment k3 was 
significantly superior to k2 k̂  and kg. The treatment 
kg recorded the minimum rhizome weight.

The data clearly show that the nitrogen influenced 
the mean rhizome weight significantly. Rhizome mean weight 
Increased significantly by every increase in the level of 
nitrogen application from 0 to 150 kg/ha N. The mean 
rhizome weight is an important yield determinant of arrow 
root. As already discussed nitrogen has definite beneficial 
influence on the photosynthstle activity of leaves. The 
increased photosynthetic activity Blight have resulted in 
higher production of photosynthatas that are translocated 
to the developing rhizomes and thereby increasing the mean



Table 7. Effect of treateHMlfffiiifti. yield (kg/ha)
mean weight of mg$§§pe end wet weight of 
plant at harvest

Treatments Yield (kg/J*®5 'Mean weight of Rhizome Wet weight of plant at harvest 
(kg/ha)

n0 11471.59 21.173 20614

"l 12860.56 27.73 22832
n2 14299.06 29.47 28527
n3 14689.44 30.593 32636

Sig Sig Sig

p0 12823.78 |7»219 23753

P1 13044.34 27.448 24523

p2 13418.63 28.860 22725
p3 13811.34 29.430 27648

Sig Sig Sig

k0 11301.47 *5*560 21009

*1 12663.63 27.510 22480

*2 14030.13 29.316 26669
*3 15102.81 30.581 28482
CD 368.230 0.668 597



weight. Bourke (1985) increase In tuber weight
wifh nitrogen nutrition lad^eet potato.

attribute. Phosphorus aeC'GJgt'-rate of 75 kg/ha p2°5 

registered higher mean rhlf#Ml might.
The mean rhizome w$gti» registered progressive with 

Increasing level of potassium application. The transloca
tion of assimilates by peifuplM nutrition might have led 
to an increase in mean rhieome weight. Several workers 
have reported an increase in tuber might due to potassium 
nutrition in related tuber crop* (Bautista and Santiago,
1981t Hammett et al., 1984).

4.2.5. Weight of plant at harveet
The data (Table 7) revealed that plant might was 

increased by nitrogen nutrition, nitrogen showed significant 
increase in plant weî it upto the highest level (n3).

The effect of phosphorus was also found significant. 
The treatment p3 recorded tiNMtttttlftbm yield followed by

Plant might increased Significantly with potassium 
nutrition. Treatment k3 gave the highest yield followed

this yield

Pi, P0 and P2

by k2 end k̂ . The minimum yield was recorded by treatment
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weight of plant waa sifcaificantly influenced by 
nitrogen application. Progressive increase in plant weight 
with incremental doses of nitrogen was observed and maximum 
was attained at ISO kg/ha nitrogen. Contributing factors 
for plant yield such as height of plant, nunber of suckers 
and nunber of leaves were increased by high rates of 
nitrogen application (Tables 1, 2 and 3). Similar increase 
in plant yield due to higher rates of nitrogen application 
has been reported by Tsuno (1981) end Poolperm (1987) in 
sweet potato.

Phosphorus influenced the plant weight significantly 
and the highest level of 75 kg/ha was superior to the lower 
levels. Lowest plant yield ms recorded by 50 kg/ha P2°5*
At the final stages of growth O f the plant, 75 kg/ha P20g 
recorded maxlmun plant heigf$ btnwldes maintaining higher 
tuber girth and mean tuber weight. This might have increased 
the plant weight at harvest.

There was significant effect in plant weight due 
to potassium nutrition. Tfcpf>#*«e>S progressive increase in 
plant weight with increase Skt the dose of potassium. This 
Indicates the influence of potflrsium on the fresh weight 
of plants.

4.2.6. Rhizome yield

The data on rhi some yield as influenced by fertilizer



levels are presented In Table 7 and illustrated graphically 
in Fig. 6 . The statistical analysis of rhizome yield 
showed significant differences among rates of nutrients 
applied. Nitrogen exerted significant influence on rhizome 
yield. There was an increase in rhizome yield when the 
level of nitrogen was enhanced from to n̂ .

Higher levels of phosphorus significantly influenced 
the rhizome yield. Treatment P3 gave highest yield 
followed by p2. The minimum yield was reported by treatment 
pQ and was found to be on par with the treatment p̂ .

The effect of potassium was also significant in 
increasing the yield. The #reatment k3 registered the 
highest yield and was significantly superior to the other 
levels. The treatment kg j?#cwu|8»d the lowest yield.

The rhizome yield increased significantly with 
increase in rates of nl 1 roflfhi tirl 1 rfit 1 ~n Highest yield 
was observed when nitrogin âpplied 9 150 kg/ha. This 
clearly indicates that arrow XjpQ* responds favourably to 
enhanced rates of nitrogen application. The yield of 
arrow root depends to a great extent on the assimilate 
accumulation in the roots. ThS effect of nitrogen in 
promoting the synthesis of Qarfafftydrates is well known.
It can be observed from the result8 that the total

;er production was significantly "increased by nitrogen



application (Table 5). Many wpfSsere have reported Increased 
yield in arrow root by nitrogen application (Purseglove,
1968 and Kay. 1973).

The data showed that higher levels of phosphorus 
significantly influenced the tuber yield. Phosphate 
• 75 kg/ha and 50 kg/ha as Pj05 registered significantly 
higher yield over the other levels. This clearly show that 
arrow root requires higher levels of phosphorus nutrition 
for satisfactory rhizeros yield, workers like Rajput et al. 
(1981) and Tsuno (1981) have also reported the importance 
of phosphorus in tuber production of related crops.

By the application of Incremental does of potassiun 
rhizome yield increased upto the level of 150 kg/ha K̂ O. 
Potassium has been Identified as being essential for the 
normal photosynthetic activity of the leaves. Potassiun 
is also involved in the activation of enzymes responsive 
for starch synthesis and play* a direct role in the trans
location of assimilates to the developing tubers. This is 
evident from the data on length and girth of rhizome 
(Table 6). All these factor* reveal the beneficial effect 
of potassium nutrition on thB_ yield of arrow root.

Thus the combined effect of all these factors 
favourably influenced the rhtscme production at higher
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levels of potassium nutrition. Kay (1973) reported an 
increase in rhizome yield due to potassium nutrition.

4.3 Quality attributes 
4.3.1 Starch yield

It is seen from the Table 8 that the starch yield 
was increased significantly by increased level of nitrogen 
nutrition. The treatment n3 gave the maximum starch yield 
followed by n2 and nQ. The treatments n̂  and *ere 
found on par.

The different levels of phosphorus were also found 
to Increase the starch yield slgniflcantly. The treatment 
p̂  recorded the maxlmua star#) yield followed by p2> p̂

There was a progressive increase in starch yield 
with incremental dose of potassium) the hi#Str levels being 
significant to lower levels*

The results showed that the sts*«t»'y4*l* Inwheeid'

and pQ

significantly with nitrogen
level (150 kg/ha N). This 
100 kg/ha H. The higher a
level may probably due td
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Table 8. Effect of treatments on starch content (X), starch 
yield (kg/ha), fibre content and protein content (X) 
of Rhizome
Starch content (X), starch yield (kg/ha), 
fibre eontent (X). protein (X) - Rhizome

Treatments Starchcontent(X)
Starchyield(kg/ha}

Fibre
(X)

Protein
(X)

"o 20.32 686.77 0.73 1.07
"l 20.99 795.13 0.85 1.52
n2 20.53 864.54 0.96 2.02
n3 20.43 884.106 1.13 2.11
CD 0.6503 23.655 0.01 0.04
p0 20.55 776.21 0,87 1.58
P1 20.64 792.90 0.90 1.67
p2 20.53 811.34 0.94 1.74
P3 20.56 849.92 0.96 1.71
CD NS 23.69 0.01 0.04

*0 20.58 648.85 0.97 1.62
*1 20.45 762.98 0.93 1.67
*2 20.71 855.90 0.90 1.69
*3 20.76 937.06 0.87 1.73
CD NS 23.655 0.01 0.04



>0

activity achieved through the Maintenance of increased 
leaf area. Increase in starch yield of tubers by nitrogen 
nutrition has been reported by several workers like 
Mandal et al. (1971) and Bartolini (1982) in sweet potato.

Different levels of phosphorus also exerted signi
ficant influence on the starch yieldj the hiffrast level of 
75 kg/ha PjOj was found significantly superior to other 
levels. The most Important function of phosphorus in plant 
life is its role in energy storage and transfer.

Starch yield was influenced by potassium nutrition 
and maximum values were noticed at higher levels of 
potassium. The beneficial effect of potassium on starch 
yield can be attributed to the role of potassium in 
carbohydrate synthesis and tranSlocation. Sharafudeen 
and Voican (1984) also reported that higher dose of potassium 
significantly increased the starch yield in sweet potato.

4.3.2. Protein content of rhizome

The data on crude protein content of tuber presented 
in Table 8 showed that the different levels of nitrogen 
influenced the crude protein content significantly. Crude 
protein content was significantly increased upto the 
highest level of nitrogen (n̂ l.
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Phosphorus also «M|(li|||ji significant lnfluenca on 
this quality attribute. g|(̂ iHtxtmun\ crude protein content 
was observed in treatment p^ followed by p3< and pQ.

Different rates of applied potassiun significantly 
influenced the crude protein content of arrow root. The 
treatment kj registered the highest crude protein percentage 
while k2 and were found on par.

Nitrogen profoundly laflujwwert the crude protein 
content of tubers. Protein content was Increased signifi
cantly by nitrogen upto highest level (150 kg/ha nitrogen). 
The favourable effect of nitrO# n nutrition on protein 
synthesis and carbohydrate afWi«Uil| W> ion has already been 
discussed. Increase in crude protein content of tuber of 
related crops by the application of nitrogen was reported 
by Nanbiar et al. (1976) and Constantin et al. (1984).

Higher levels of phosphorus also exerted significant 
influence on protein content of the rhisane. But the 
highest level 75 kg/ha was found on par with 50 kg/ha
showing that the different lev*]* exert almost equal 
influence.

The influence of potassiun on this quality trait 
was also significant. As the le?#is of potassium increased 
the protein content also indreWNWd-JWFto the highest level, 
similar results were reported SyMethuswamy and



Krishnamoorthy (1976) and Constantin et â . (1977) on 
related tuber crops.

4.3.3. Fibre content of rhlzmte
The data (Table 8) showed that the crude fibre 

content of arrow root rhizome was influenced by the nutrient 
levels.

The different nitrogen levels significantly Increased 
the crude fibre content of rhlzane. The treatment n3 
produced the maximum crude fibre content followed by n̂  
nj and nQ.

Different rates of phosphorus also Influenced crude 
fibre content. Crude fibre content was maximum at p3 level 
followed by p2 p^ and pQ.

The different rates of potassium significantly 
influenced the crude fibre content. The treatment kg 
registered the highest crude fibre content followed by
*2 and k3*

The data clearly show that higher levels of nitrogen 
significantly Influence crude fibre content. As the level* 
of nitrogen increased crude fibre content also Increased. 
Muthuswamy and Rao (1981) found that nitrogen fertilization 
Increased the crude fibre content of peeled cassava tubers.
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In the case of jili«ifl|||j)|ia also crude fibre content 
increased with increase ifr.-jEpiSls of phosphorus.

On the contrary. indfrssss in levels of potassium 
caused e reduction in the crude fibre content of rhizomes. 
As the level of potassium increased from 0 to 150 kg/ha 
KjO the crude fibre content wss reduced significantly. 
Similar decrease in crude fibre content towards maturity 
have been reported by Muthustrtmy Rao (1980) on cassava.

4.4. Nutrient uptake
4.4.I. Uptake of nitrogen

The data (Table 9) clearly show significant effect 
of nitrogen on the uptake of tide element at various growth 
stages. Plant uptake of nltrogSg increased with increase 
in nitrogen application upto the higheet level (n3> of the 
nutrient.

The plant uptake of nitrogen wss influenced 
significantly by the levels of phosphorus at all stages 
of growth. The treatment p3 significantly increased the 
nitrogen uptake at all stages of growth. At 120 DAP 
eventhough the treatment p3 increased nitrogen uptake it 
was found on par with p2- The treatment p̂  and pQ were 
also found on par. At 160 DAP Pj was found significantly 
superior to other treatments While p2 and pQ remained



Table 9. Effect of treateegMgS.en uptake of Nitrogen (kg/ha) 
during various grepth Stages

Days after planting (dap)
Treatments 120

“1
160

).......
200 240 280

1-------
Harvest

no 7.17 8.12 8.835 10.08 11.47 11.94

"l 14.84 16.01 17.46 19.05 20.53 21.54

"2 21.72 25.54 25.98 26.95 27.47 27.63

n3 25.72 29.25 32.81 23.04 33.34 33.88
CD 1.645 1.355 1.255 1.051 1.046 0.887

Po 16.00 18.08 21.02 21.21 21.51 21.94

P1 16.08 18.23 19.75 21.34 22.52 23.09

P2 18.05 18.36 18.64 19.34 20.84 21.70

P3 19.30 23.52 26.64 27.11 27.18 27.34
CD 1.645 1.355 1.255 1.051 1.046 0.887

ko 14.42 17.67 19.37 20.50 21.00 21.11 ,

kl 16.22 18.70 20.68 20.14 20.69 21.35

k2 18.13 19.96 21.16 22.66 23.96 24.73

*3
20.66 22.59 25.53 25.22 26.33 26.72

CD 1.645 1.645 1.255 1.051 1.046 0.887



on par. At 200 DAP was significantly superior
to other treatments folltni»!g»jrj>0< px and p2> However,
from 240 DAP onwards p, wie^WMied by p, p. and p..4 1 • U 2

Plant uptake of nitxegfii' gas found significantly 
Influenced by the levels of potassiun. The treatment k3 

significantly increased the nitrogen intake at all stages 
of growth and was found significantly superior to the lower 
levels. At 160 DAP, 200 DAP an&efc tiste of harvest k3 was 
followed by k2 kj and kQ. However, et 240 DAP and at 
280 DAP k3 was followed by k2> kg and kj.

The data clearly shpw that plant uptake of nitrogen 
Increased progressively with higher levels of application 
of nitrogen and the maximua was obtained at the highest 
level of nitrogen irrespective of the stage of growth. A 
perusal of the data on drymatter production will clearly 
reveal the superiority of higher levels of nitrogen in 
enhancing the drymatter yield which has bearing on nutrient 
uptake. Increase in uptake of nitrogen by high rates of 
application of the nutrient hits already been established 
in related crops (Namblar et £&., 1976 and Purcell et al.. 
1982).

The effect of phosphorus levels in increasing 
nitrogen uptake was noticed throughout the growth period 
of the crop. 75 kg/ha P2°S *%P&f*cantlY increased the
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nitrogen uptake. The data eM^dkymatter production (Table S) 
also clearly show the influejjtge Of highest level of phos
phorus (75 kg/ha P2°5) in increasing the drymatter production.

Different levels of potassium  also influenced the 
uptake of nitrogen and the e f fe c t  was significant at all 
stages of growth, the highest level teeing a pronounced 
effect. Ramon and Donald (1967) Observed increases in 
content of nitrogen in the plant p a r ts  of Colocasla by 
potassium application. Bourke (IMS) reported an increase 
in nitrogen uptake of sweet potato at higher rates of 
potassium application.

4.4.2. Uptake of phosphorus

The data on uptake of phosphorus at various stages 
of growth are presented in Tahle-iO. Nitrogen application 
significantly Influenced the uptete of phosphorus through
out the period of growth. The uptake of phosphorus was 
lowest at Dq level and highest at n3 level.

Phosphate application at different levels did 
influence the uptake of phosphorus by plant. The highest 
level of p3 registered significantly higher uptake at all 
stages of plant growth. However, the difference between 
P2 and p1 levels was not marked. Phosphorus uptake was 
lowest in the treatment Pg.



»

'Table 10. Effect of treaUMtftp OR uptake of phosphorus (kg/ha)f v * "Uat various stages of gKfMth
Days after planting (DAP

Treatments 120
7 '

160
t

200
1 ' 

240 280
1
Harvest

"o 1.73 2.36 3.27 3.35 3.38 3.38
"l 2.97 4.10 4.37 4.64 4.71 5.07
n2 3.91 5.02 5.27 S.56 5.93 6.50
n3 4.41 5.19 5.54 S. 88 6.02 6.66
CD 0.344 0.277 0.297 0.366 0.348 0.389

*0 2.57 3.44 3.54 3.58 3.58 4.48

P1 3.07 4.27 4.83 4.99 5.05 5.07
P2 3.43 4.35 4.55 4.56 4.62 5.18
p3 3.94 5.29 5.86 5.98 5.98 6.78
CD 0.344 0.277 0.297 0.366 0.348 0.389

*0 2.65 3.87 4.20 4.51 4.56 4.97

*1 2.84 3.79 4.48 4.52 4.61 4.88
k2 3.41 4.47 4.51 4.55 4.58 5.09
*3 4.11 5.28 5.39 S. 64 5.76 6.56
CD 0.344 0.277 0.297 0.366 0.348 0.389
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The Influence of jMpjitflh In enhancing the phosphorus 
uptake was present thrott£p&it the growth period of the 
crop. The highest level of potash application (k̂ ) 
registered significantly higher uptake values at all stages 
of observation. However, the differences among the other 
levels were not pronounced.

The phosphorus uptake pattern followed a trend 
similar to that of drymatter production. Though the content 
of phosphorus in plant parts decreased with age of the 
crop, there was progressive increase in the uptake of this 
element due to increased drymatter production and continued 
absorption. The lower phosphor## uptake observed in this 
crop agrees with the finding that tlfber crops, in general, 
remove smaller amounts of phosphorus.

4.4..3. Uptake of potassium

The data on Table-11. raws#! the significant influence 
of nitrogen on the uptake of potassium at different stages 
of growth. The superiority of the higher levels of 
nitrogen in enhancing the upteke ef potassium was visible 
from 200 DAP and the trend was maintained till harvest. 
However, the differences in potassium uptake at the n2 
and n3 levels of nitrogen application were not significant 
except at harvest stage.



Table 11. Effect of tres|M(li|tfjg|fk uptake of potassium (kg/ha) 
at various *t6j|̂ ||Pi|j|MMrth

Dsys^Wter planting (d m-)
Treatments 120 160 200 240 280 Harvest

"o 10.79 10.80 11.77 12.02 12.25 13.26

"l 13.69 15.35 16.06 16.18 16.43 17.31
"2 14.56 15.71 16.70 17.12 18.17 19.04
n3 12.83 14.72 17.17 17.96 18.14 21.58
CD 2.101 1.556 0.992 1.614 1.533 1.616

po 13.32 14.16 14.78 14.87 15.71 17.29
P1 13.83 14.04 14.94 16.32 16.37 16.54
P2 11.13 12.05 13.62 14.09 15.52 18.92
P3 14.75 16.01 16.98 17.89 18.01 18.43
CD 2.101 1.556 0.992 1.614 1.533 1.616

0̂ 5.39 6.94 8.1# 8.17 8.27 8.74
*1 10.12 12.02 '18.01 13.86 13.95 14.00

*2 14.19 15.74 17.14 17.61 18.61 20.43
k3 20.90 21.78 23.34 24.04 25.14 28.00
CD 2.101 1.556 (£.982 1.614 1.533 1.616



Different levels of phBSphorus also exerted conside
rable influence on the uptake Of potassium at all stages 
of growth. The highest level of phosphorus application 
(p3 level) maintained significantly higher uptake of 
potassium over other levels except at the time of harvest.
The differences among the lower levels of phosphorus, 
however, were not conspicuous in influencing the potassium 
uptake.

Potassiun application et enhanced rates remarkably 
influenced the potassium uptake by the plant. The k3 level 
registered the highest uptake in the early stages of growth 
and the superiority over other levels of potassiun was 
maintained till harvest. The uptake of potassiun followed 
the order of kj > kj > kj >  kg throughout the period of 
plant growth.

Nitrogen influenced the tapteke of potassiun and its 
effect was significant at all stages of growth. Though, 
the uptake of potassiun was highest when nitrogen was 
applied 9 150 kg/ha, it remained on par with 100 kg/ha 
except at the time of harvest. Enhanced rates of potassiun 
uptake is associated with a correspondingly higher rate of 
nitrogen application because of the synergestic effect of 
nitrogen on potassium. Increaseduptake of potassiun by 
the application of nitrogen ha# b*en reported in sweet potato 
(Tsuno and Fujise, 1965). v t
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Phosphorus appllolM|y;.at ths highest level 
(75 kg/ha PjÔ ) alone was -fil|̂|ful in enhancing the potassium 
uptake. The lade of respdrts* tS^Senwr levels of phosphorus 
application In enhancing the drymatter production has 
already been explained.

Higher uptake of potassium was associated with 
higher rates of application o‘f pofcaSmium. Potassium 
application at higher rates have been helpful in promoting 
the growth and yield of arrow rapt as has been observed In 
this study. This has contributed the higher uptake of 
potassium by the plant. Salfudaen (1981) observed that 
the uptake of potassium In leaf, pSSudostem and in rhizome 
were significantly influenced by potassium application in 
turmeric. **

4.5 Soil nutrients after experiment 

4.5.1 Available nitrogen

It is seen from the data thst (Table 12) with the 
enhancement in the rate of nitrogen -Application the 
available nitrogen content of the SCp.1 increased signifi
cantly. The hi diest values obtained in the treatment n3 
was significantly higher than the lower levels.

Effect of phosphorus in lncpefsing the nitrogen 
content of soil was also found sjt̂ n̂ ffcant. The treatment p3



u

r e c o rd e d  th e  h ig h e s t  v a lu e  f o l lo w e d  b y  p_ p , and  p  w h i le1 U
h ig h e r  l e v e l s  p 3 and  p 2 and  lo w e r  l e v e l s  p^ and  pQ w ere 

fo u n d  on  p a r .

E f f e c t  o f  p o ta s s iu m  l e v e l s  i n  in c r e a s in g  t h e  

a v a i l a b l e  n i t r o g e n  c o n te n t  was n o t  s i g n i f i c a n t .

A v a i l a b le  n i t r o g e n  c o n te n t  o f  th e  s o i l  in c r e a s e d  b y  

a p p l i c a t i o n  o f  h ig h e r  d o s e s  o f  n i t r o g e n  s u c h  in c r e a s e s  i n  

n i t r o g e n  s t a t u s  c o n se q u e n t  i n  n i t r o g e n  a p p l i c a t i o n  IS  a 

w e l l  e s t a b l i s h e d  f a c t .  R a je n d ra n  e t  a l .  (1 9 7 1 ) o b s e rv e d  

an in c r e a s e  i n  a v a i l a b l e  n i t r o g e n  c o n t e n t  O f  s o i l  b y  

a p p l i c a t i o n  o f  100  k g  n i t r o g e n  p e r  h e c t a r e  t o

A v a i l a b le  n i t r o g e n  c o n t e n t  o f  s o i l  w ss  s ig  

I n f lu e n c e d  b y  d i f f e r e n t  l e v e l s  o f  p h o sp h o ru s  o n l y  O i l  4  

75 k g  P 2o5/ h e c t a r e  and  50  k g  P ^ / h a  s i g n i f i o a n t l y  in f lu e n c e  

th e  a v a i l a b l e  n i t r o g e n .  I n  th e  u p ta k e  o f  n u t r i e n t  n i t r o g e n  

o n ly  th e  h ig h e s t  l e v e l  was fo u n d  e f f e c t i v e .  T h is  may h ave  

in c r e a s e  th e  a v a i l a b l e  n i t r o g e n  c o n t e n t  i n  s o i l .

The I n f lu e n c e  o f  p o ta s s iu m  on  a v a i l a b l e  n i t r o g e n  

c o n te n t  was n o t  fo u n d  e f f e c t i v e .  A t  h ig h e r  l e v e l s  o f  

p o t a s s iu n  th e  u t i l i s a t i o n  o f  n i t r o g e n  

from  th e  d a ta  p r e s e n t e d  on  n i t r o g e n  

may h ave  c a u se d  r e d u c t io n  i n  a v a i l a b l e  

h i t f i a s t  l e v e l  o f  p o ta s s iu m . ^



T a b le  1 2 . E f f e c t  o f  t r e a tB ji l ^ l l  o n  t h e  a v a i l a b l e  n i t r o g e n ,  
p h o sp h o ru s  and  p o t iiM f iu m  c o n t e n t s  ( k g /h a )  o f  
s o i l  a f t e r  e x p e r im e n t

T re a tm e n ts
— 1----------

A v a i l a b le
n i t r o g e n

A v a i l a b le
p h o sp h o ru s

A v a i l a b l e
p o t a s s iu n

no 1 4 9 .1 3 3 2 .9 9 5 6 .8 1

" l
1 6 1 .8 2 4 6 .4 1 5 8 .4 3

n2 2 1 2 .1 3 3 6 .8 3 6 1 .9 1

n 3 2 4 6 .8 1 3 9 .0 1  ‘ 6 4 .2 3
CD 1 1 .6 7 3 5 .3 4 1 4 .1 5 2

P 0 1 5 8 .9 1 2 8 .9 4 5 6 .8 1

P i 1 6 2 .4 3 3 4 .6 4 5 8 .9 0

P 2 1 9 9 .1 3 4 1 .8 3 5 9 .2 0

p3 2 1 0 .8 1 4 8 .6 4 6 2 .2 9

CD 1 1 .6 7 3 5 .3 4 1 4 .1 5 2

k o J.75 .45 ^ 9 .1 0 4 8 .9 1

k l 1 8 4 .1 3 3 8 .8 1 6 7 .1 3

k 1 9 3 .8 2 4 2 .2 8 6 3 .8 2

k 3 2 0 1 .4 8 4 6 .7 1 7 0 .9 1

CD 1 1 .6 7 3 5.34*/ 4 .1 5 2



4. S. 2 Available phMpfterus
The available phosphorus content was influenced by 

different levels of nitrogen. The treatment recorded 
the highest values followed by and nQ.

The effect of phosphorus application was significant 
in this soil character. The treatment p3 was found signi
ficantly superior to other levels.

The different potassium levels did not influence 
the available phosphorus content in the soil.

The data showed that available phosphorus was 
influenced by 50 kg/ha N. The highest level of 150 kg/ha N, 
100 kg/ha N and no application of nitrogen were found on 
par. It can bfe seen from the. dUse on uptake of phosphorus 
(Table 10) that uptake of phosphorus elso significantly 
influenced by higher levels of nitrogen. As the uptake of 
phosphorus was significantly Influenced by the higher levels 
of nitrogen, the available Pvgffg content in the soil was 
less influenced by higher lewe^i of nitrogen.

The different levels of phosphorus significantly „ 
influence the soil phosphorus status, with the incremental 
doses of phosphorus the available phosphorus content of the 
soil increase significantly. D S  highest value of phosphorus 
was noticed at 75 kg PjOg/ha, plant uptake of phosphorus was
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significantly influenced by different levels of nitrogen, 
potassiun and that of element itself upto 200 days after 
planting. In the later stages there was slight decrease 
in uptake of phosphorus. This might have lead to an 
increase in available phosphorus content of the soil.

The influence of potassiun was not significant in 
influencing the phosphorus content in the soil after the 
experiment. The data presented in the uptake of phosphorus 
shows that the highest level of potassium significantly 
influence the phosphorus uptake at various stages of growth. 
This Increased uptake by the plant due to the influence of 
potash might have reduced the phosphorus content of the 
soil.

4.5.3 Available potassium content of the soil

The data on Table 12 reveal that the available 
potassiun content of soil did not show any difference 
between nitrogen levels.

Phosphate application did not influence the available 
potassium content of the soil.

The effect of potash application was significant in 
influencing the available potassium content of the soil.
The highest level of potash application (k3) registered 
significantly highest content of potassium.
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The results showed that available potassium content 
of soil was not significantly influenced by nitrogen and 
phosphorus application. Potassium nutrition significantly 
increased the available potassium content of the soil 
showing the highest value at the mmcimun potassiun level 
(150 kg/ha KjO). Several workers have reported increase 
in available potassiun content Of soil by application of 
higher doses of potassiun (MohlSk̂ pnr et el.. 1971 and 
Rajendran et el.. 1972).

4.6 Economics of fertilize* application
The data in Table 13 show that application of Nitrogen 

9 150 kg/ha resulted In highest net return (Re.9311/he) end 
highest benefit cost ratio of 2 ^ |  The net return per 
Rupee invested was also maxlmun (14IP in this treatment. 
Application of phosphorus • 75 kg/ha gave maxlmun net return 
(Rs.8310/ha) and benefit cost ratio. Potassiun application 
9 150 kg/ha resulted In highest net return of Rs.8380/ha 
and benefit cost ratio of 2.919. The net return per rupee 
invested was also maxlmun with 150 kg/ha K̂ O.

/



Table 13. Economics of fertilizer application

Treatments Cost of cultivation 
Of)Rs.

Gross return (X)
Rs.

Nat return (X-Y)
RS.

Benefit Cost Ratio 
X7

Net return/Re invested

"0 3930.00 9091.00 5161.00 2.313 1.313
°1 4197.00 9791.00 5594.00 2.333 1.333
n2 4463.00 10789.00 6326.00 2.420 1.420
"3 4730.00 14041.00 9311.00 2.968 1.968
p0 3930.00 9091.00 5161.00 2.313 1.313
Pi 4066.00 9454.00 5366.00 2.314 1.314*
p2 4243.00 10320.00 6077.00 2.432 1.432
p3 4399.00 12709.00 8310.00 2.889 1.889
*0 3930.00 9091.00 5161.00 2.313 1.313
*1 4076.00 10272.00 6196.00 2.520 1.520
*2 4221.00 12161.00 7940.00 2.881 1.881
*3 4367.00 12747.00 8380.00 2.919 1.919

Cost of 1 kg N • Rs.5.33
Coat of 1 kg PjOg « Rs.6.25 price of arrow root tuber/kg - Re.l/-
Cost of 1 kg KjO » Rs.2.91
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A field experlmeMIlJBUl,|irrow root was conducted in 
order to study the effect Of H, P and K on growth,yield 
and quality of arrow root and uptake pattern of major 
nutrients. The experiment was laid out in a 43 partially 
confounded factorial in RBD with 0. 50, 100 and 150 kg/ha N, 
0, 25, 50 and 75 kg/ha P205 and °* SO, 100 and 150 kg/ha K̂ O. 
The results of the investigations are summarised belowi

The application of ISO kO nitrogen resulted in the 
maxlmun height of the plant. Phosphorus did not exert any 
influence on this growth character. However, potassiun 
9 150 kg/ha registered the maximum height of the plant 
at all growth stages.

The nunber of leaves were maximum when nitrogen 
was applied 9 150 kg/ha. The levels of phosphorus and 
potassiun were influencial in increasing the nunber of 
leaves though no definite trends were observed.

The nunber of suckers were maximum when nitrogen 
was applied 9 150 kg/ha. Phosphate application had no 
influence on the number of suckers per plant. Potassiun 
application increased the nunber of suckers per plant and 
the maxlmun was observed at 150 kg per hectare.



rates of phosphorus f area index In most
of the growth stages. Potassium application increased

, Nitrogen appl 
and the maxlmun was 1.50 kg/ha. Different

the leaf area index

the leaf area index and the maxlmun was observed at 
150 kg/ha.

The total dry matter production was highest at the 
highest levels of nitrogen and Jtotaasitm (150 kg N and 
150 kg/ha KjO). The levels of '''j||ee$horu8 were also 
Influential in increasing the dry matter production,
though no definite trends w#5-d^HRWd.

Application of 100 kgi/%t|||p||d 150 kg/ha K ^ O  

resulted in the maximum number OfiiflphfAemes per plant. 
Phosphate application did not lnflsaftos the number of 
r hi semes per plant.

The length of rhizome was found to be influenced 
by the levels of nitrogen, phosphorus end potassium. 
Rhizome length was maximum by tJMf Spplic at ion of 50 kg N, 
25 kg PjOg and 150 kg KjO/ha.

Girth of rhizome were inflfgMtged by tĥ  levels of 
nitrogen, phosphorus and potassiuqu ’The girth of rhizome 
was maxim un when nitrogen. phOSphtoSreS' and positslun were 
applied at rates of 100. 75 and J/ha respectively.



Maximum mean rhizome wai^it was obtained by the 
application of 150 kg N, 75 kg P2°5 9X1(1 150 *9 K2° per 
hectare.

The fresh weight of plants was maximum when nitrogen, 
phosphorus and potassiun were applied at the rates of 150,
75 and 150 kg/ha respectively.

Rhizome yield was found to be Influenced by the 
levels of nitrogen, phosphorus and potassiun. The rhizome 
yield was maximum when nitrogen, phosphorus and potassium 
were applied at the rates of 150, 75 and 150 kg per hectare 
respectively.

Starch yield of the rhizome was found to be 
influenced by the levels of nitrogen, phosphorus and 
potassiun and it was maximum with 150 kg N, 75 kg P20g 
and 150 kg KjO per hectare.

Nitrogen application increased the protein content 
of rhizome and 150 kg/ha N resulted in the maximum value. 
Protein content was also influenced by higher levels of 
phosphorus and potassiun.

Nitrogen application increased the crude fibre 
content of rhizome and was maximum at 150 kg/ha N. Phosphorus 
also Influenced the crude fibre content of the rhizome.
As the level of potassium increased^the fibre content



showed a progressive decrees*.

Plant uptake of nitrogen was influenced by the levels 
of nitrogen, phosphorus and potassium at all growth stages.
' There was a progressive increase in uptake of nitrogen with 
advancing age of the crop. Plant uptake of nitrogen was 
the highest at the highest levels of nitrogen, phosphorus 
and potassiun.

Plant uptake of phosphorus was influenced by the 
levels of nitrogen, phosphorus and potassiun at all stages 
of’ the growth. The uptake of phosphorus was highest at 
the higher levels of nitrogen, phosphorus and potassiun.

There was a progressive increase in plant uptake of 
potassium with advancing age of the crop. Plant uptake of 
potassium was maxlmun at the highest levels of nitrogen, 
phosphorus and potassium.

Available nitrogen content of the soil was highest 
when nitrogen and phosphorus were applied 9 150 and 75 kg/ha 
respectively. However available content of soil
was not influenced by levels of potMMMp.

Available phosphorus content wee Significantly 
influenced by nitrogen and potassiun levels and it was 
maximum at 75 kg/ha PjOg.



Available potaaalundjspht of the soil was not 
Influenced by the levels and phosphorus and
the highest value was observed at ISO kg/ha K ^ O .

The economics worked out showed that an application 
of 150 kg nitrogen. 75 Mid 150 kg per hectare K̂ O
gave the maximum net return *£ti benefit cost ratio.
Future line of work

1. It is observed t r a # m »  present investigation that 
the yield increases significantly with the highest dose of 
nitrogen, phosphorus and potassiun. A study with the higher 
doses of N, P and K is necessary to fix the optimum dose of 
these nutrients.

2. Arrow root requires about 60 days for complete 
establishment in the field and tuber initiation will start 
only from 4th month onwards. So basal application of N and
K can be avoided. Study may*\nitiated to find out the*
optimum stage for fertilizer application*

3. In present study, organic manure application was 
not included. So study may initiated to assess the effect 
of organic manure with N, P and K.

4. The present study was carried out as a pure crop.
So study have to be conducted to assess the nutrient require
ments of this crop when it is grows us intercrop with 
cassava, banana, coconut and other crops.
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Appendix



si.
NO.

1
2

3
4
5
6
7
8

9
10

11

Weather conditions during crop period (February 1988 - Dec.

Average temperature *C Total rainfall
-   ..  ■ 1 (ran)
Maximum Minimum

February 32.29 22.52 6 .6

March 33.23 25.15 55.3
April 32.83 24.80 49.2
May 32.60 25.40 51.9
June 30.60 23.90 308.0
July 31.10 22.60 204.8
August 30.56 23.89 102.3
September 29.81 23.56 320.6
October  ̂ 31.14 23.99 1 1 .6

November 31.04 22.97 78.8
December 31.76 22.27 6.4
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ABSTRACT

A field experiment was conducted In garden lands of 
Instructional Farm of College Of Agriculture. Vellayanl. 
to study the effect of N. P add K on growth, yield and 
quality of arrow root and uptake pattern of major nutrients. 
The treatments In the experiment consisted of four levels 
of nitrogen (0, 50, 100 and 150 kg/ha N). Four levels of 
phosphorus (0, 25. 50 and 75 kg/ha P̂ O,.) and four levels of 
potassium (0, SO, 100 and 150 kg/l>a K^O)« The experiment 
was laid out in 4 partially confounded factorial in RBD 
with two replications.

Different growth attributes lJJce height of plants, 
number of leaves, number of suckers per plant, leaf area 
index were maximum at higher levels of nitrogen and potassium. 
The total drymatter production was highest by the application 
of 150 kg N, 75 kg P2°5 and 156 kg KjO per hectare. The 
highest value of rhizcme number, length of rhi zone and 
girth of rhizcme were obtained by thm applicatlon of 
100 kg/N, 75 kg/ha P205 and 150 kg^ba itjO. Maximum mean 
rhizome weight was with 150 kg N/ha, 75 kg P2°5 and 150 
KjO per hectare. Fresh weight of plants was maximum with 
highest levels of nitrogen, phosphorus and potassium.
Rhizcme yield was maximum when nitrogen, phosphorus and 
potassium ware applied at the rate of 156, 75 and 150 kg/ha



respectively. Highest level|^|^||*apogen* phosphorus end 
potassium lncreeeed the starch* *y$eld and protein content 
of rhi some. Nitrogen nutrition increased the crude fibre 
content of rhlecne* but potassium application decrease the 
fibre content* The plant uptake of nitrogen* phosphorus 
and potassiun was maximum at hltfmt level of these 
nutrients. Maximum benefit cost ratio end net return were 
obtained by the application of 150 k^/ha N* 75 kg/ha PjOg 
end ISO kg/ha K_0.




