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INTROBUEEON
Arrow root (Marapts Mggmiinaces L) constitutes one

of the sources of food starclhi production of the tropics.

It is indigenous to tropical Amsrica and has long been
cultivated in west Indies particularly St. vincent, which
produces about 95 per cent of the world's commercial supply.
Cultivation has spread to many other tropical countries
including Brazil, India, Ceylon, Indonssia and the Philippines
The arrow root appears to have been dexrived 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 ‘arrow root’'.

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 some brands. It is used a3 a base of face powder and
certain types of glues, Its uses are limited by its high
price as compared with other ststehes. The fiberous debris
or bettie remaining after extraution of starch is fed to the

cattle.

Arrow root has been undax' cultivation in India since
1831 when it is said to have heest introduced from the cape



of Good Hope by the Agri-Hoftitiiltural Society of India.

It is sporadically cultivaggéd in Uttar Pradesh, Bengal,
Assam and Kerala. Exadt stakistics about area and produc-
tion are not available. I¢ I# one of the vastly unexploited
crops. The crop comes 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 & 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 wWest Indies (Kay,
1973). 1In 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 %Wmm

Arrow root is cultivated as a starch crop in
southern parts of Kerala. The crop is ?rally grown
mixed with other annuals and perennials without much
attention. But the crop was found to rsspond favourably
to fertilizer 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, yielad,
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. He
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 maximum 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 that nitrogen at higher
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rates increased the plant % and nunber of leaves

s

at all growth stages of arrow:.X%ot. In ginger, Randhawa
and Nandpuri (1969) reported that application of 100 kg/ha
nitrogen incrsased plant height and n\nﬂr of branches.
Kay (1973) slso reported similar trends in growth habits
due to increased doses of nitrogen application in arrow

root.

Positive response to nitrogen spplication upto
312.5 kg per-hectare was reported by Rao (1973) in turmeric
by way of imcreased plant hejight apd tillering. In a
study at Solan to standardise the optimum requirement of
N, P and K for turmeric it H:Q}govnd that different levels
of nitrogen had no influence e: the height of plants and
nusber of shoots per plant ewein:aftar 3 and 6 months of
germination (Anon., 1977).

Higher doses of fertiliser mitrogen had no signifi-
cant influence on number of chggu per plant in turmeric
(anon., 1978). Lee et al. m;. reported that nitrogen
application significantly dsnageased the number of third
order shoots and fourth ordeér kmm branches in ginger.
Saifudeen (1981) also Mw application of incre-
mental doses of nitrogen result#d in an increased production
of tillers in turmeric. Bourke (1985) from a series of

experiments conducted on sweet. potato concluded that the



leaf area duration was imtyitesed by nitrogen application
which inturn influenced the ¥¥#ld through enhanced mean
tuber weight.

2.1.2 Pphosphorus

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 S0 kg/ha P,O; 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 number 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 ons (Rao, 1973 and

Rao et al., 1978).

There was no significant response to fertilizer
phosphorus on germination, average height of plants,
average number 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
iike average number of shoots on turmeric (Anon., 1978).
In a study at Trichur, Saifudeen (1981) reported that



n Y

- I
oA
Y

W
Pyt

Y
[

Lot o
R 'i{'l‘ci‘ﬂ"
SR

-

&
e
nunber of tillers per cl iw of leaves per tiller

and height of tillers were mlmmd by incremental
doses of phosphorus.
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2.1.3 Potassium

Nair (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 K20 was spplied in the form of
muriate of potash. Purseglove {(1968) and Kay (1973) also
reported similar increase in height of plants and nunber

of leaves with increased doses of potash in arrow root.

Rao (1973) also cbserved positive response to potash
application in increasing plant height 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 number of shoots per plant in case
of turmeric (Anon., 1978). Maximum numnber of shoots



wask observed with 90 kg/ha potash. In turmeric, Saifudeen
£1963) reported that tildey gwodugtion was influenced by
incremental doses of potaswivwm applicasion, byt number of
leaves per tiller and height of: plants were not influsnced
by potassium, Rao and Swamy (BP0b) chsarwd shat- when

rate of potassiun was incvessed-fxom .50 kg to 200 kg:per
hectare the height of plant was-slnc-iuresend: significantly
in turmeric. In ginger, RamihawpandHaplpurs{(3968)
reported that applicstion of m&%ﬁ,umim
height and number of branches. - « N

In a fertilizer trial to iffstigate on the influence
of potassium on growth and yi(ﬁwm Bonive
(1985) found that potassium fexhilddsr Aakueseed tlm total
plant dry weight, mean leaf areaagmtihumipiie:fudex.

[T AL NN

2.2 Influence of nutrients on yiehd ‘sl yieldd attribute
“ig et Am

2.2.1 Nitrogen ek

In turmeric, Nair (1964) vepditwil that nitrogen at
82.5 1b/acre recorded highest yield.*sfyadurai (1966)
found that 100 kg/ha of ammonium snlMMbled the
yield over that of an ummanured crop in m, gm-:l
(1967) could not observe any g c By on the

girth of tubers in taro by varyin
application. Purseglove (1968) repod



should receive from 350 to 650 kg sulphate of ammonia per
hectare. Vijayan and Alyer (1969) found that mean number
of tuber/plant was increased by increasing the rate of
applied N from O to 75 kg/ha. But further increase of N
decreased the number of tubers in both M»4:amd He105. In
a study at Simla, Randhawa and Nandpuri {1969). foand that
nitrogen at 100 kg/ha recorded the highset:ighimzome yisld
in ginger. Kay (1973) reported that the awrow root crop
should receive nitrogen at the rate of 72 kg/ha for
producing better yield. Muraleedhsran and Balakrishnan
(1972) observed that a dose of 100-kgyiha #wis sufficient
for the production of maximuw:Fied@ Am«iéreeric.

Highest yleld has bésh GHAALM by Reo (1973) by
the application of upto 312.5 kgfhi'¥: Lcticmeric.
Rao et al. (1975) found that 25 & GHCRREMSRERGCS OF
compost and 63 kg/ha N as oil calih’wswcugipiietn-for
turmeric. Nambiar et al. (1976) cheweimer AN Mcmbehing-
rate of applied nitrogen had no aiqnuﬁw
length of individual tubers but the MW

was significantly increased in sweet potikbis, =r ﬂﬂf“* 1

375 kg/ha N. There was no significant



fertilizer nitrogen on yield #»n 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 significant 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 an::d Sasidhar (1979) obtained highest yield in
ginger by the application of 50 kg/ha N in red loam soils
of Kerala. Shah and Muthuswamy (1981) recommended applica-
tion of 140 kg/ha N along with 10 t/ha of FYM 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. (19680) reported that a dose
of 150 kg/ha N was optimum for producing maximum yield in ’
tuwrmeric. 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 (Umate et al., 1984). Rao and Swamy (1984)
reported maximum yield of 12.3 $/ha fresh rhizame with,

312.5 kg/ha N in turmeric. Hgléshanmugham and Chezhiyan
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(1986) cbserved a positive response of nitrogen in increasing
the yield of turmeric 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 ¥YM produced maximum yield in ginger. Based
on a study conducted at Kalyani, west Bengal it was reported
by Maity 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, Nair (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 7.5 « 37 t/ha of rhizome fram
arrow root. Kay (1973) reported that arrow root crop
should receive phosphorus at the rate of 45 kg/ha for
producing successful yield., Muralgedharan and Balakrishnan
(1972) reported that the yield of furmeric was signifi-
cantly affected by the application of phosphorus. The
treatment 100 kg/ha ons produced maximum yield though the

response was not linear.

Under Thirupathi conditions; Rao (1973) recorded
highest yield through the applisagion of 112.5 kg/ha P,0.



in turmeric. Highest yiqm‘iﬁ; ebtained by Rao and Reddy
(1977) with the application df 175 kg/ha P,0; in tummeric.

Phosphorus at the rate of 30 kg per hectare produced
maximun yield in turmeric which was closely followed by
45 kg/ha (anon., 1977). In turmeric ths highest yield
was observed with 30 kg per hectare of phosphorus and the
lowest yield with 60 kg/ha P,0. (Anon., 1978). Rajput gt al.
(1981) observed significant yield increase due to the
application of 50 kg/ha 9205 over no phosphorue plots in
Maharashtra State. Saifudeen (1961) reported that applied
phosphorus had no significant influence on yield of
turmeric. Rac and Swamy (1964) reported that turmeric
crop should receive 112.5 kg/ha ons for producing the
maximun yield. Pawar and Patil (1987) found that 20 kg

P 1)5 along with 30 t/ha of F¥M produced maximum yield in

2
turmeric. Maity et al. (1988) reported that 60 kg/ha
9205 was optimun for prodwcing maximum yield of green

ginger.

2.2.3 Potassium

Nair (1964) showed that in turmeric potassium
played a major role in yield fnmiwase than nitrogen and
phosphorus and optimum level of:potassium required for
maximum yield was 160.5 lbw An increase in number
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of cormals per plant &&ﬁ% at enhanoed rate of potassium
application has been bl ; ,ahy pillat (1967). Purseglove
(1968) reported that W crop should receive

180 kg/ha K,0 for mmm yield. Kay (1973)
reported the potassiwm #fplication of arrow root as

126 kg/he for producing better yield, 1In turmeric,
Muraleedharan and Balakrishnan (1972) reported that yield
was influenced by incrementel dose of potassium and they
observed that 200 kg/ha xzo 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 higheét yield was recorded
with the application of 23%5 kg/ha K,0 in turmeric.
There was significant respdiis!#ior potassium on yield in
turmeric (Anon., 1977). MW yield was recorded
at the level of 120 kg/ha &ﬁ W by 90 kg/ha.
Potassium at the rate of 90 W ‘Msctare produced maximum
yield in turmeric (anon., 1918). ~¥n a study conducted at
Trichur, Saifudeen (1981) repogisg. that potassium had no
significant influence on the riiwgie yield of turmeric.

Bautista and Santiago w gbtained increased
tuber yield with increased po% application in



%

sweet potato. Similarly, Vﬁ;ﬂmal (1982) was of the

opinion that for waximun sweet potato yields, the level of
potassium in 80il should be increased several times more
than the level of nitrogen. Hammet at al. (1984) found
that the marketable tuber yields of sweet potato were
higher with higher rates of potassium application.
Nicholaides 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 Kzo.
Highest yield was obtained by Pawar and Patil (1987) with
the application of 180 kg/ha K.zO in ginger. Maity et al.
(1988) observed maximun yield of ginger from plots receiving
90 kg/ha K,0.

2.3 Influence of nutrients qmgwalltative characters
o

2.3.1 Nitrogsn

Pillai (1967) reported ithes spplication of nitrogen
significantly increased the cwment of corms in
Colocasia. Tsuno and Fujise (1!45(/) reported that for
producing tubers of high starch ggsetent, nitrogen applica-
tion should be moderate in arder to prevent excessive
development of the tops at the exgense of tuber growth in



- Y
sweet potato. Vijayan cn«' a %, (1969) reported that
starch and crude protein ea%; incxessed significantly
with incressing levels of nitiogen in cassava. As a
consequence of increased dose of nitrogen supply Knavel
and Lasheen (1969) cbserved significant decline in both
total sugars and starch content in sweet potato tubers.
Mandal et sl. (1971) noticed maximum sterch content at the

nitrogen dose of 75 kg/ha in swest potato.

Obigbesan and Agboola (1973} found increase in
starch content with higher w& nitrogen in one variety
of tapioca while it decrea%lt?wypotm: variety. In
£ield trials conducted at %@ Prema et al. (1975)
found that starch and prouzm'mt Oof cassava tubers
increased with increase in m application. Muthuswamy
and Krishnamoorthy (1976) repoxtsd that there was no
significant influence of M&ﬁ}ﬁj in protein content of

sweet potato.

Nembiar et al. (1913# %m in sweet potato
protein content increased nﬁﬁ Wﬂq levels of applied
nitrogen and was maximum in W where 100 kg nitrogen
was applied, Gonzales et afs xﬁ% #eported that with
additional nitrogen fervilimps, %:ln content of tubers
and vine tips increased more ﬁu 100 per cent in sweet
potato. In a fertilizer trﬁ':tgluhi and George (1978)



with application of 54  "§'¢ 2.31 per cent with applica-
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)
repartad that starch content % cassava tubers was not
affected by applied nitrogen. ¥rthe contrary, M.uthuswuny
and Rao (1981) found that nitrogen fertilization reduced
the starch content of cassava tubers. They also reported
that nitrogen application was found t¢ increase the crude
fibre content of peeled cassava tubers significantly at
different months of growth which aiso decreased gradually
from six months to harvest stage. In sweet potato Yeh et al.
{1981) reported that increasisss Javels of nitrogen increased
the protein content of both ropts And aerial parts.
Bartolini (1982) observed that.Ascpwesing levels of nitrogen
fertilizers seemed to result in an increase in the percene
tage of starch content of roots in n?oat potato. Mandal
et al. (1982), while studying the #ifluence of nitrogen
and potash on tuber yield and qu’g‘l};ky,of Colocasia observed



that tuber protein content Wﬂ with increasing rates
of nitrogen. Constantin et al."$1984) 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 starch fontent of corms in
colocasia. In an experiment ti-#tufdly the effect of nitrogen
and phosphorus on the yield and gquality of cassava by
Vijayan and Alyer (1969) it was revesled 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 pompant was greater than
that of nitrogen and there was Wt influence of
phosphorus in protein content “W tubers. Muthuswamy
and Krishnanoorthy (1976) WM there was no
significant influence of phuﬁncqg gn protein content of
sweet potato tubers. Constmtinia*g %g. €1977) after his
experiment in four locations with,m levels of phos-
phorus application reported that piphorus had no
significant influence on fibre contant’'of sweet potato.
Pillai and George (1978) observed %?gmpmm signie~
ficantly influenced the starch conbwi 0f. tassava tubers

3
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whereas it had no signift%@nﬂuem on protein content.
Shyu and Cheng (1978) r:opm:;*f< £hat root protein content
increased with increasing levele of phosphorus in Dioscorea.
For cassava, Arruda et al. (1978) found that starch content
increased by application af phosphorus.

Studies oonducted gt CIAT, Columbia on soil and
plant nutrition of cassava r&vcalod that starch content of
cassava variety decreased with increased rates of phosphorus
(Anon., 1980a). Hammet &% gl. (1982) reported that in
sweet potato tuber protein %ﬁ as a percentage of dry
weight was reduced by m 41 phosphorus rate.

Mandardo et al. (1984) Wﬁ the starch content
of cassava was significeniili Wﬁ«d by application of

phosphorus fertilizer.

2.3.3 Potassium ;§ s 3

Mohankunar et al. ported the effect of

potassium in increasing m“ ; h content of cassava
tubers. As a consequence o A um application, an
increase in crude protein content of cassava
tubers was noticed in the i
Aiyer (1976) with cassava. w and Krishnamoorthy
(1976) cbserved an increase “Mm content at 50 kg/ha

K,O whereas it decreased at %Wn X,0 in sweet potato.

Ay T,
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Rajendran et al. (1976) repotted that there was significant
influence of potassiun in increasing the starch content of
Colocasia tubers. For cassava, Ashokan and Sreedharan
(1977) found the maximum starch content of tubers at

112.5 kg/ha xzo. 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 potassiun 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 atarch content of tubers.
Studies conducted at CIAT Columbia on plant nutrition of
cassava revealed that 50 kg/ha Kzo increased the root starch
content from 26.7 to 34.2 per cent with little increase at
higher rates and starch yislifm dtieressed linearly with
increased K rate (Anon., L\%@iﬁmthm et al. (1980)
reported that potassium appi ks significantly increased

the starch content of cass#Vi-¥
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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 potassium 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 Voican (1984)
found that protein content was increased with increased
dose Of potassium in sweet potato, As a conseguence of
potassium application, an increase in starch content of
cassava tubers was noticed in the experiments of Nair and
Alyer (1986)., They also cbserved that there was a negative
correlation betwaen the fibre content in cassava tubers
and levels of potassium.

2.4 Influence of nutrients onh nutrient content and
nutrient uptake

2.4.1 Nitrogen content and uptake
2.4.1.1 Nitrogen

Nair et al. (1976) observed that in sweet potato
total nitrogen uptake increassd with applied nitrogen.

Saifudeen (1981) reported %weu 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 influenped the nitrogen content in
pseudostem of turmeric while it had no significant effeck

on nitrogen content of rhizomei Fhe nitregen comtent of
rhiscme differed markedly at vayying.#exiods.of. growth.
Studies conducted on the nitrogen wpkake:in:lssf pespudostem
and rhizome of turmeric by Saifmdeen: {3981) rewesled that

the fertilizer nitrogen had not ipnfiusnnid:the vptake
significantly. The nitrogen upteke in leaf increased with
advancing period of growth. He slse mepocted that varying
levels of nitrogen applied did not influence the total

uptake of nitrogen by the turmeric, Howaver the total
nitrogen uptake progressively incresséd With advasidiiig:
period of growth. Purcell et al. (1983} pbwerved that the
application of nitrogen fertilizers to sheet potwtd Mncreased
the root nitrogen content without affecdng*aﬁt

S

2.4.1.2 Phosphorus oL apt

In a £ield experiment on %
nutrients on uptake of nutriemts Wi
(1981). He reported that application osﬁ y
different levels did not influence the nitrogen. content
of leaf. Nitrogen content of pssudosesin &id:hot vary
significantly under different lewdls of-phosmphorus. It



was also revealed that the ‘spplication of incremental dose
of phosphorus influenced the nitregen content significantly.
Obgervations on nitrogen uptake by leaves revealed that

the levels of phosphorus could not influence the nitrogen
uptake. The nitrogen uptake in pseudcstem showed that the
phosphorus did not have any influence on the uptake of this
nutrient., Observations on the yptake of nitrogen in rhizome
indicated that phosphorus h@,ﬁ effect on the uptake of
nitrogen in the rhizome of W He also reported

that the total uptake of u%m- not influenced by

the varying levels of phow turmeric.

2.4.1.3 Potassium

Based on the experimente %ted at Trichur on
turmeric, Saifudeen (1981) Mm that the application
of potassium at different h% 4id not influence the
nitrogen content of leaf. The dlégexvations on nitrogen
content of pseudostem revealed thsat the increasing doses
of potassium could not si@%&y influence the nitrogen
content. He also reported sipflst results with potassium
on nitrogen content of rhixcmé. : e observed that potassium
had no significant influence <n ifp nitrogen uptake in
leaf and pseudostem. The W&:ions on uptake of nitrogen
in rhizome indicated that potassgium had no effect on the
nitrogen uptake in the rhizomé. He also reported that the



total uptake of n&mﬂw;ﬁnﬂmm by the levels of
potassium applied, the %W of nitrogen being
at 40 kg/ha K,0.

2.4.2 Phosphorus content and uptake
2.4.2.1 Nitrogan

Muthuswamy and Krishnamoorthy (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 cbserved that the varying

levels of nitrogen had no effect on the content or uptake
of phosphorus in pseudostem of turmeric. He also reported
that the content of phosphorus or its uptake in rhizame of
turmeric remained unaffected by the lavels of applied
nitrogen. He also cbserved ghat sltrogen application had
no significant influence on thim total uptake of phosphorus

in twmeric.

2.4.2.2 Phosphorus

Muthuswamy and Krishnamogrthy (1976) reported that
the percentage of phosphorus in the plant remained unaffected
by the levels of phosphorus appliwd to sweet potato. The



phosphorus content of WW and rhizome in
turmeric was not il:lfl!%~ fp';mvmuq levels of phosphorus
(Saifudeen, 1981). He s¥is Fygkewted that phosphorus
application had no signifiosif imfivence on uptake of
phosphorus in leaf, mmm rhizome and on total
uptake of phosphorus of turmegia. ,

2.4.2.3 Potassium

Muthuswamy and Krishumstaby (1976) reported that
phosphorus content was not affisgtsdf by the potassium
application in sweet potato. In & study at Trichur,
Saifudeen (1981) reported that potassium had no significant
role in influencing the phospheirus content of leaf,
pseudostem and rhizome of turpisric. However, the uptake
of phosphorus in the leaf of twmeyic was significantly
influenced by potassium applicegion, the maximum being at
40 kg/ha K,0. It vas also repats#d that the uptake of
phosphorus in pseudostem and zhigtme of turmeric was not
affected significantly by the.giplication of potassium
while it influenced the total w uptake signifie

cantly.

.

2.4.3 Potassium content and uptaks
2.4.3.1 Nitrogen
a t’i 4
Tsuno and Fujise (1965%_%&.! that higher nitrogen

&
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dose probably might have increased the potassium level in
the leaves which in twrn 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, pseudostem
and rhizome of turmeric. He also observed that the total
uptake of potassium was not significantly influence by the
different lewvels 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 1&(&%
the total potassium uptake of turmeric.

2.4.3,3 Potassium 5 i ;‘%@%‘: 5

In & study at Trichur, Saifwisen (##81) repocted
that incremental dose of potassium W influenced
the potassium content in leaf and Mﬁﬁ turmer ie
but not in rhizome. He also reportedl that 4idake of
potassium in leaf, pseudostem and in m;- also total
uptake were significantly influence lw: a@;ﬁiﬁ-h of



potassium applied. In sweet potato Hammett et al. (1984)
obtained a positive response to root potassium content at

increased rate of potassium application.
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MATERIALS ANDMETHODS

A field experiment on arrow root was conducted
at the Instructional Farm, College of Agriculture,
Vellayani from February to December 1988, 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 cut the economics of cultivation of arrow root and
to arrive at the optimum fertilizer dose for maximum yileld
and profit,

MATERIALS

1.1. Experimental site

The £ield was located at 8°N latitude and at an
altitude of 29 m above mean sea level,

1.2. Soil

The s0il of the experimental area was red loam.
The data on the physico-chemical properties of the soil

are given below:
A, Mechanical composition

Coarse sand (%) -~ 13.80
Fine sand (%) -~ 33.50
silt (%) -~ 28.00
Clay (%) « 24,70
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B, Chemical canpﬂﬁ%

pH - 5-2 ¥

Total mm@n - 0.,056%

Available nitrogen - 160 kg/ha

Available P,0. - 38.49 kg/ha

Availsble K0 - 83.14 kg/ha .

1.3. Cropping history of the f£ield

The experimental arés was iying fallow for three
months prior to the present imwegéigation.

1.4. Season

The experiment was condubtmdt during February-December,
1988, The crop was planted ‘ot 2d Pebruary and harvested
on 29th December 1988.

1.5. wWeather conditions

The area enjoys a tmmg.(md tropical climate.
Data on maximun temperaturs, W temperature, total
rainfall and relative huu@by guring the entire crop
season are collected and m as monthly averages in
Appendix 1 and Fig. 1.

1.6. Planting material

Rhizomes of uniform size were used for planting.
Arrow root rhizomes for planting weire obtained from
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Southern Starch Industrﬁ?%w&ial Estate, Vellanad,
Trivandrum. Y

1.7. Fertilizers

Fertilizers with !oilew:lng analysis were used for
the experiment.

Urea - 46X N

Superphosphate - 16% P205
Muriate of potash - 60% Kzo

METHODS

2.1. Details of the treatawnts

s

The treatment consisted of factorial combinations
of four levels of nitrogen, faur levels of phosphorus and

four levels of potassium, v

1) lLevels of n:l.trogan'

ng = 0 kg N/ha
n -~ 50 kg N/ha
n, = 100 kg N/ha
- 150 kg N/ha

2
3
ii) Levels of phosphorus
Py - 0 kg ons/h;
P - 25 kg P205/h.
Py - SO0 kg ons/hn
Py = 75 kg Py0g/ha



A

111i) Levels of M
0 kg Kzoﬁaa
50 kg KZthl
100 kg KZO/ha

o
"o

~
]

150 kg Kzo/ha

S
'

Treatment combinations

nPokKo  MPo¥o  PPoko  M3Pg*o
noPo%y nyPoky nPo%1 nyPoy
NoPoX2  MPo¥2  PPo¥2 MaPo*2
NoPgk3  ByPgky nPgk3  P3Pgk3
NPy kg MPikg PP kg PyPikg
noPy Ky Pk noPyky NPk
ngPik;  MPk, 0Pk, N3Pk,
NgP k3 MPiKy  BoPy Ry Agpiky
noPko  MPXo  BPXo  P3Pp
ngPgky  MPKy  MaPky  MyPoky
ngP K,  MPKy NPk D3Rk,
NgPKy  MPRRy  MgPgky  NyPok,
noP3kg  BP3kg  DPakg  MyPgky
ngPaky ny Py, noP3ky n3Pgky
NgP3k;  MPak,  BoPgk,  NyPik,
ngPgKy  MPaky TRk, NyPyk,



W
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" &
2.2. Experimental d-ni.*fm layout

The experiment lﬂ;/hid out in a 43 partially

confounded factorial experiment in RBD with two replications.
This design was converted to 26 experimant using psuedo
factors A & B for N, Cand D for P and E & P for K. In
each replication three different effects were randomly
selected for confounding. Mmis four other effects were
confounded autcmatically in esth replication.

2.2.1. Effects selected for confounding

Replication 1

a) Randomly seleckmd effects b) Effects confounded

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

4. AEF

Replication 2

a) Randomly selected effects b) Effects confounded

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

4. CEF
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The procedure followed for the allocetion of various
treatments to different plots wes 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 - 3.9x3.9m
Net plot size - 2.1 x 2.1 m
Spacing = 30 x 30 om

2.3. Field culture
2.3.1. Preparation of the field

The land was prepsred 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. Fertilizer application

Nitrogen, phosphorus and potassium were applied to
the plots in the form of urea, superphosphate and muriate
of potash respectively in appropriate gquantities according
to the treatment schedule. Pull dose of phosphorus,
one=third nitrogen and one~third potassium were applied
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as basal dose one day % %o planting. The one-third
nitrogen and one<third %\- were applied on 60th day
after planting. Remaining qiiéwthird nitrogen and one-third
potassiun were applied on 130th:dey. after planting,

2.3.3. Seed rhizomes and plamting

Seed rhizome weighing 1048 g each and with at least
two visble healthy buds were ussid. The seed rhizomes were
planted at a spacing of 30 om betwesn rows and 30 om
between plants and covered with a thin layer of soil.

2.3.4. After cultivation

Thinning and gap £illing with seedlings of similar
age were done 20 days after plamnting. Hand weeding was
done 30th, 60th and 120th day sfter planting.

2.3.5. Harvesting

Crop was ready for harvmst 10 months after planting.
Harvesting was done by pulling sut the plants and the
rhizomes were separated from the shoot portion. The border
rows and observation plants were harvested separately from
each plot. The rhizane and shéot portion from the net
plots were weighed and recarded. 7The shoot portion from
the net plot was sun dried for thxee 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

S. Drymatter production

3.2. Yield and yield components

1. Number of rhizomes/plant

2. Length of rhizome

3. Girth of rhizome

4. Mesan weight of rhizowe

S. Rhizome yield

6. vet weight of plant et herwest
7. Cost benefit ratio

3.3, Chemicsl analysis

Plants were analysed for W' phosphorus and
potaseium on 120, 160, 200, 240, 280 days after planting
and at harvest,

3.3.1. Nitrogen content in the plangt ssmple

i) Percentage of nitrogen in plant sample
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3.3.2. Phosphorus contems §ikplant sample

&

1) percentage of ghifiieorus in plant sample
3.3.3. Potash content m;% sample
1) Percentage of piitash in plant sample

3.3.4. Uptake of nitrogen by plants

3.3.5. Uptake of phosphorus by plants

3.3.6. Uptake of potash by plants

3+.3.7. Nitrogen content in rhizgine at harvest
3.3.8. Phosphorus content in rhizome at harvest
3.3.9. Potash content in rhizomi 3t harvest
3.3.10. Quality characteristics

1) Starch yield
11) Protein content of rhiseme
141) Fibre content of rhigme

4. Sampling procedure

A single line of outer plarnts in each plot was
left out as border row, The next ow of plants all around
in each plot was set apart faxr destructive sampling. The
subsequent row was again left ouwt 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 firom the destructive



row at 120, 160, 200, 240, 0 and at the time of harvest.
These plants were used for Mgmtmining leaf area,

drymatter production and I”Mcnl analysis. Five
plants were selected randsiiky #rom the net plot and tagged
for biametric observations.

5. Details of observation

5.1. Height of plants

Observation on height of plant was recorded on the
tagged plants at 120, 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. Nunber of leaves

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

5.3. Number of suckers

Number of suckers present on each of the 5 obser-
L
vational plants were counted and the average number per

plant was worked out.

5.4, leaf area index

Leaf area was determined by using leaf area meter.



From this LAI was worked oWl using the following formula
suggested by watson (1947).

2
LAl = Leaf maw%éﬂ)
Land area occupied by the plant (cm?2)

5.5, Drymatter production

Five sample plants sach uprootsd at different stages
were used for the determination of dry weight. The samples
were dried in a hot air oven at a tdmgperature of 70°C for
threée days and then dry weights wers recorded and expressed
in kg/ha.

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

At the time of harvesting five observationsl plante
were uprooted and the number of rhiscmes 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 expmu«ﬁin em,

6.3. Girth of rhizome

Girth measurement were recordiid from the same tubers
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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 rhizcn’ue analysis,

7.1. Total nitrogen content

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



7.2. Uptake of nitrogan

This was calculas
the plant and total dry ¥ ¥ the sample plants at
T
various stages. The W@%&!ﬁ' were expressed in kg/ha.

the nitrogen content of

4

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 ang perxihloric acid and
developing colour by vanmm phosphoric yellow
colour method and read in Spegkiéndc 2000.

7.4. Uptake of phosphorus

This was estimated frem-ghedghorus content and the
total dry weight of the samphe:-plents at various stages.
The uptake values were expresmed in kg/ha.

7.5. Total potash content

Total potash contest ip. plant was estimated by
£lame photometric method afiisf Mgt digestion of the sample
uging di-acid mixture,

7.6. Uptake of potash .

This was calculated byseill on dry weight of the
plant and potash content of plent at various stages. The
uptake values were expressed.in kg/ha.
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8. (nality 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.0.A.C., 1969).

8.2. Starch content of rhizome

The starch content was estimated by using potassium
ferricynide method (Ward and Pigman, 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.0.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 microwk jeldahl method. Available
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phosphorus content was estilited by Bray‘'s method-I(Jackson,
1967) and available potash by ssmonium acetate method
{Jackson, 1967).

10. Statistical analysis

The experimental data were analysed statistically
by applying the technique of analyais of variance for 43
partially confounded factorial sxperiment and significance

was tested by F-test (Cochran and Cox, 1965).

The statistical analysis of the data were carried
out by the Keltron Versa IWS computer at College of

Agriculture, Vellayani.



Results and Discussion




4. RESULTS q

The experiment i#4 at the Instructional

Farm, College of Agriaulf layani from February to
December 19688 to :I.dentitf;‘ﬁ ftional 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 p%-‘
¥
The data on height of pl recorded at various
i,
stages of growth were anglyiid sepetately and mean values
presented in the Table 1. e

The results lhmnd,t&’&hb plant height increased
significantly with increasq £n }ewels of nitrogen upto
150 kg. There wes a progbewi# incresse in the height
of plants with advancing age of the crop. During the
f£irst observation (120 DAP) tregtaeint n, produced maximum
height which was on par with n, ad n, recorded the minimum
height. The treatment n, was fowpd to register signi-
ficantly higher plant quht at 160, 200 and 280 DAP as
well as at harvest. The treatm - Ny registered the lowest

plant height at all the sta
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Table 1. Effect of treatm
during various ¢

’
Days after jitdnting (DAP)

Treatment 120 160 200 240 280 Harvest
n, 39.77 43.53 46,70 50.23 51.88 51,74
n, 44.16 48.19 51.48 53.40 56.40 56.54
n, 47.03 50.64 53.86 56.65 58,12 58,75
n, 48.68 52,32 55,83 88,57 60.42 60.20
cp 1.672 1.656 1.840 2.628 1.182 1.216
Po 44.48 48,47 51.43 53,35 56.51 56.14
P, 4£4.18 48,09 51,28 54,38 56.01 56.39
P, 44.40 48,23 51.65 54.67 56.05 56.17
Py 46.58 49.88 53.3¥ 56,44 58,25 58,53
cD 1.672 NS NS NS 1.182 1.216
Xq 41.84 45.48 48.83 50.44 53.49 53.85
X, 44.06 47.78 51.15 54.51 56.32 56.45
k, 46,02 50.02 52.92 S56.09 57.58 57.46
ky 47.71 51.40 S4.78 57,79 59.44 59.48

CcD 1.672 1.658 1.840 2.828 1.182 1.216




Different levels of @lisphorus had  visible
influence in increasing the plant height only during 120
and 280 DAP and at the time of harvest. The treatment Py
recorded significantly higher plant height as compared to

P, P, and P, which remained on par during the above three

2, '1 (4]
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 potassgium and k, produced maximum
plant height. At 160 Dap ka and k2 were found to be on par
and was superior to kl anhd ku. The treatment k3 was
significantly superior to k:, kl and ko at 200 DAP. At
240 DAP lc:3 and kz were found to be on par. However, k3
was significantly superiox %\%1‘3. kl and ko at 280 DAP

and at harvest.

Regults from the experiment clearly showed that
the height of plant was 1m by nitrogen nutrition
and the maximum height was observed at the higher levels
of nitrogen application. Ewveénthough the vegetative parts
are not counted as economically important in arrow root,
it definitely contribute to tuber production through
enhanced source activity. The imfluence of nitrogen on
vegetative growth of plants is & well established phenomenon
which needs no detailed discussimh. Similar increase in
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Table 2. Effect of treamn&i on nunber of leaves per plant
during variousfﬁraHQh-ltages

Days after planting (DAP)

} 1 L) T ! Y

Treatment 120 160 200 L, 240 280 Harvest
n, 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
n, 13.52 13.51 19.76 18.27 15.25 12.28
n, 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 -
Pg 12.46 13.32 18.73 17.26 14.50 11.85
Py 13.26 13.20 17.69 18.67 15.12 12.71

. Py 12.20 12.88 17.98 17.90 12.71 11.09
P, 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
k1 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
k,y 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 higher levels of nitrogen
application has been reported by Nair (1964), Purseglove
(1968), Nandpuri (1969) and Saifudeen (1991).

It can be observed from the dasta 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 hsight of plant with higher doses
of phosphorus.

The data also showed that potassium application
influenced the height of plant during all stages of growth
of the plant. Potassium at 150 hg/m as xzo was found to
incresse the height of the plant significantly. Increased
growth of plants with increasmd. rate of potassium applica~
tion was reported by Purseglove (1968), Randhawa and
Nandpuri (1969), Kay (1973) and Anon. (1978).

4.1.2 Number of leaves/plant

During the entire growth pariod the treatment ny
significantly influenced the number of functional leaves
per plant., At 120 DAP, the trestment ny and n, were on
paxwhilonzmdnlwareonpu'ctlﬁomuonu’. The
treatment n, invariably recorded: the minimum number of



leaves per plant at all stages of growth (Table 2).

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

Potassium significantly influenced the number of
functional leaves per plant at all stages. During the
early vegetative growth (120 and 160 DAP), k, was found on
par with k2 and k, levels. At 200 and 240 DAP the treatment

1
retained the maximum number of functional leaves though

ks
it was on par with k,. Leaf retention was found to be
higher in the treatment k, a,t 2860 DAP and at harvest. At
these two stages the highest dose and lowest dose were
found on par. During all the growth stages treatment ko

recorded the minimum number of leaves.

The data presented showed the significant influence
of nitrogen on the number of functional leaves per plant
at different stages of growth. The number of leaves
actually reflect the active veagetative 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
number of leaves retained per plant at different stages
of the growth except on 160th day. But the results obtained



did not reflect any requ% bern. Thus, it appears

R

that enhanced rates of i application has no

definite role in in¥f} retention of functional

leaves.

The number of functicnal 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 esrly 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 requixsgemts 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 significent in increasing the number
of suckers per plant at various stages of growth. Incre-
mental dose of nitrogen increased mumber of suckers/phent. F
In all stages, ny produced maximum and no produced minkgum
number of suckers/plant. A

/ In the early stages of grgwth (upto 160 DAP), j
eventhough n; recorded the maximum number of suckers per

plant it was found on par with the treatment n,. Afterwards



treatment n, was found w&!m.mtly superior to all other
treatments. It can alse hgmcmd that in all stages of

growth treatment n2 a‘ sere on par, Similarly, treat-
ment n, and ny were amw on par throughout the growth
period of the crop. .

Phosphorus had chmt influence on number
of suckers per plant.

Potassium had gpignificant influence on number of
suckers per plant at all-§tages of crop growth except on
160 DAP. 1In all stages k. produced maximum and k, produced
minimun suckers per plant. The treatment k3 wags found
significantly superior to all other treatments except on
120 DAP when it was found on gar with kl' In all other
growth stages the treatment g,, k, and k, were found on par.

The nutrient nitrogen fnwcreased the number of
suckers per plant throughout #he life period of the plant.
There was a corresponding ina¢esse in number of suckers
per plant with increase 1n4_‘laip ©f nitrogen. The influence
of higher levels of nitrogen in increasing the vegetative
growth 1s a well established phenomenon. Similar influence
of nitrogen on the number of suckers per plant was reported
by Lee et al. (1961) and Saifudeen (1981).

Phosphorus was found not infiuvencing the number of
suckers per plant during the Wh period of the
&



Table 3. Effect of treatments nn number of suckers per plant
during various growth skages
®

Days aftsr planting (DAP)

il ¥ T L] ¥ "

Treatments 120 160 200 240 280 Harvest
el
ny 3.19 3.33 3.44 3.44 3.44 3.47
n, 3.20 3.44  -3%.57 3.57 3.57 3.57
n, 3.37 3.64 3.80 3.81 3.82 3.82
ny 3.61 3.86 4.18 4.19 4.19 4.16
CcD 0.323 0.282 0.246 0.253 0.252 0.255
Py 3.45 3.52 3.83 3.86 3.86 3.86
Py 3.36 3.62 3.74 3.76 3.77 3,74
P, 3.16 3.49 3.64 3.64 3.64 3.64
Py 3.41 3.64 3.76 3.4 3.74 3.77
CD NS NS NS NS NS Ns
ko 3.16 3.51 3.56 3.60 3.61 3,61
k1 3.43 3.54 3.73 3. 3.1 3.68
k2 3.19 3.44 , 3.67 3.68 3.68 3.71
ky 3.59 3.78 4.03 4.01 4.01 4.01

cD 0.323 NS 0.246 0,253 0.252 0.255

& s



plant. Several workers lﬁ‘&y (1973), anon (1977) and
Anon (1978) also reported thié- ffregular response of nutrient
phosphorus on the production of suckers per plant.

The number of ‘m&?& plant was significantly
influenced by nutrient m at all growth stages
except on 160 DAP. The Wiglwst dose of 150 kg/ha Kzo
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 enhsnced rates of nitrogen application
increased LAI significantly till 240 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 mw. The treatment n, and n,
were found on par in all growthi:#tsges except on 200 DAP,

LAI was low in treatments receivisg e

Phosphate application wap.found to influence the
LAI only from 200 DAP. The tresyifi P, was found to

"V.
4
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Table 4, Effect of treatments on Leaf Area Index during
various giowth stages
Dkys after planting (DAP)
Treatments 120 180 200 240 280 Harvest
\'r'lﬁ -
n, 1.05 1415 1.13 1.34 1.25 1.08
n, 1.26 3.42 1.65 1.91 1.55 1.28
n, 1.39  f7  1.79  1.91 1.62  1.36
ny 1.67 1.82 2.47 2.35 1.96 1.61
cD 0.171 0.133 0.100 0.111 0.130 0.104
Po 1.28 1.43 1.81 1.91 1.58 1.29
p1 1.37 1.53 I;u” 2.00 1.7 1.46
P, 1,28 1.46 1.69 1.74 1.45 1.25
Py 1.44 1.46  1.82 1.85 1.64 1.34
cD NS NS 0.100 0.111 0.130 0.105
ko 1.19 1.30 149 1.65 1.48 1.24
k, 1.32 1.49 .M 1.91 1.61 1.35
ky 1.41 1.54 1.76 2.09 1.73 1.47
Ky 1.46 1.52, 2.01 1.85 1.56 1.29
cD 0.171 0.134 0.100 0.112 0.131 0.105
Zig




register maximum LAI and w;ﬁ"ﬁn par with Py 23t 200 DAP.

In later stages of amtﬁimment Py was found to
register increased leaf mm. However, it can be
observed from the data M% affect of different levels
of phosphorus in 1ncreuﬁ% ¥AI is not consistent.

Different rates of potgssium applied were found to
influence the LAI difforeal_ggg at various stages of growth.
In the early stages upto 160 DAP treatment k3 and kz were
found on pa’r. At 200 DAP the treatment k3 significantly
increased the LAI while k2 and kl 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 kl and k3 were found on par. LAI was

minimun in the treatment ko 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 maximum LAI at all growth stages. The 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 tg¢ -the aerial parts increasing
the LAI. .
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The different rates of phosphorus could influepce
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 influsnceéd by higher levsls
of potassium in the early stages of plant growth upto 200
DAP. From 240 DAP onwards highest dose of 150 kg/hs snd
lowest doses were found to be on par. An almost similac
pattern of response was visible in ths numbwr of functiosel
leaves retained per plant (Table 2).

4.1.5 Drymatter production

The data (Table 5) reveslsd that toul W

w Re T 3 MY

production was significantly M b W e~

tion during the different growth #tsghy. Thare wid a

progressive increase in drymatter m &ﬂt M
rates of nitrogen application. &W M

highest drymatter content in alf’(%’ »
2 ¥, 1,, zmﬁ %

ée«' ast

the treatment n. recorded the lowest

4]
1B

The effect of different le

increasing the total drymatter was mﬁ



54

Table 5. Effect of treatments on dry weight of plants (kg/ha)
during various growth stages

Days after planting (DAP)

T T T T .

Treatments 120 160 200 240 280 Harvest
ny 801.03 930.53 1036.31 1212.65 1393.06 1503.96
n, 1124.00 1380.71 1672.62 1956.56 2198.21 2355.09
n, 1316.56 1720.84 2036.46 2526.06 1753.09 2940.65
n, 1524.34 2007.50 2509.75 2924.21 3200.21 3407.21
CcD 95.428 83,810 77.974 72.048 76.234 72.304
Py 1123.06 1456.46 1825.65 2117.37 2325.06 2445.21
Py 1210.36 1525.81 1724.53 2126.56 2345.40 2554.78
P, 1166.86 1392.43 1639.37 1958.21 2195.31  2343.87
Py 1265.48 1664,.87 2065.59 2420.34 2678.81 2863.06
CD 95.428 83.810 77.974 72.048 76.231 72.304
ko 974.83 1260,.09 1516.87 1821.06 2035.81 2191.21
k1 1086.77 1410.28 1665.09 1955.31 2162.68 2318.75
k2 1280.69 1583.09 1843.12 2293.00 2556.03 2750.25
k3 1423.67 1786.12 2230.03 2553.12 2790.06 2946.71

CD 95.428 83.810 77.974 72.048 76.231 72.304
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stages of growth. The wsgSment p, registered si&lﬂ

higher drymatter producuni at all stages of growth§..,

on 120 DAP when it WM par with p,. The tregy

p, recarded the lowast drymstter production in all thd
TR

3

growth stages except at 120-DAP.

Potassium significens3y increased the total drymat \
production at various stagmex 1In all the stages of growth
the treatment k, resulted iy 'mmeimum drymatter production
and ko the minimum. There was & gradual increase in
drymatter production with inctesse in dose of potassium.

Total drymatter production was significantly
increased by incremental dose 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 drymattsr production. An application
of 75 kg/ha 9205 increaséd the total drymatter production
throughout the growth period. It was also observed that
the lower levels of phosphorus @£ould not exert any signi-
ficant influence in total drymsktesr production. The lack
of response to lower levela of phosphate application may

.
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be attributed to the fact thet a level minimum 1k 4 ed
to satisfy the phosphorus f£ixstion capacity of the 3,

Total drymatter production was considerably
at higher rates of potassiws application. An appucaE
of 150 kg/ha K,0 maintained highsr total drymatter prody
tion in all growth stages. It was already seen that heide
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 n, registered
the maximum number of rhizomes followed by n; 0 and nye
The treatment ny remained on par with ny while n, was on
par with nge

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

Incremental dose of potassiun increased the number
of rhizomes upto the highest level (k3).

Data revealed that there is significant influence

of nitrogen nutrition on the peeduction of rhizcmes. tg
A rhore il 4 1



rable 6. Effect of “‘wm nunoer, liength arg
th (Gﬂ) °£ o 1' A .,;z;:_l., )

Girth
"I‘reatments (cm)
4.068 14.37 5.36
ny 4.143 16,25 5.65
n, 4.318 > $15,02 5.69
n, 4.221 14.41 5.64
CD 0.08462 - Q7262 0.2220
P 4,168 14.23 5.314
Py 4.250 16.64 5.756
P, 4.146 - 14,75 5.467
Py 4,187 15.42 5.811
CD NS 0.7262 0.2220
L 3.931 14.11 5.151
ky 4.106 15.34 5.588
X, 4,284 15+45 5.638
Xy 4.431 16.24 5.971
CDh 0.08462 0,.7262 0.2220

— oo s e a———



Application of 100 kXg/ nitrogen produced max¥em number
of rhizomes where am the highest level and loweNigvels

&
resulted in reduced W-: of tubers per plant. W‘Y"“
and Alyer (1969) foulﬁ?’tgpt the mean number of tubey per

.

plant was increased by W‘ ) g the rate of applied
15 ‘§n cassava. They also repited
!ﬁ. -1

wgen application resulted if

nitrogen from O to 75

that further increase i;t AN
lower number of tubers pei¥ plant in both cassava cultivard

Phosphorus was nbk: found influencing the number of
tubers per plant. This may %e attributed to the general
lack of response of tubar cropé to different levels of
phosphate application.

Application of potassium significantly enhanced the
number of rhizomes per plant. The increase in number of
rhizares was observed upto highest dose of 150 kg/ha Kzo.
An increase in number of cormels per plant in taro at
enhanced rates of potassium application has been observed

by pPillai (1967).

4.2.2. Length of rhizome

The data on length of vhisswe as influenced by
nutrient level are presented in Table 6., Data showed
different levels of nitrogan infiuenced the length of
rhizome. The maximum length of-rliizome was observed in
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treatment n, followed by n, ##4 they were found on par.
While the other treatments my $nd n, were also found on

par.,

The levaels of phosphorus were found to influwence the
length of rhizome. The teiisent p, recorded maximus length
followed by Py and Pys mm remaining on par. The
lowest length was recoca&%ﬁg o vhich was found on par
with the treatment Pye

The data clearly showed the influence of potassium
in increasing the length of rhizome. The treatment k3
recorded the maximum length of rhisome and it was found
significantly superior to m treatments. The minimum
length was recorded by the Wpt kO while the other
treatments k2 and kl were taw;m Par.

The data showed that higlme Ievels of nitrogen were
not influential in increasing i@ length of rhizome. No
nitrogen application and highest dose 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 significamt effect on length of
individual tubers in sweet potato,

Application of phosphorus infipenced the length of
rhizomea wherein phosphorus at t&%‘ of 25 Xg/hectare

N R S
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recorded the maximum length. However, the highest dose of
75 kg/ha Pz 5 and 50 kq/lmspzos were found on par. The
treatments that receiwed no phosphorus and 50 kg/ha ons
were also found on par. This result clearly showed that
higher levels of phosphorug <could not influence the length

of rhizome,

The maximum length of rhimcms was M.ﬁ highest
level of potassium application. The positive role of
potassiumn nutrition on tuber m%opnogt was highlighted
by several workers like Wang (1975) m{ :&na ~(1982) etc.

in related crops.

Fay, ¥

S

4.2.3. Girth of rhizame SHEC R (RS

X %
The data (Table 6) reveaﬁd’”% Mti&egm inflpanced
224 o
the girth of rhizome sign:lf:lcantly. ‘ﬁu tmmtuz
recorded the maximum girth but it was &ied on w with n,
and n,. The minimum girth was recorw o

Effect of phosphorus was also fo

increasing the girth of rhizome. The B

-2t vaklon da
maximun girth and was on par with '&
P, and p, were also found on par. e =L

Different rates of poggln.tun increased the
" 5w

rhizome significantly. Girth of ¥l
the k3 level. There was an i



aa the rate of potassium incikigilbed from X to k. The
treatments k, and k, were found'ols par. The minimum girth
was recorded in the treatment ko.

Eventhough the 100 kg/ha nitrogen recorded the
maximum girth it was found on par with S0 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 9205 recorded the maximum
girth. But it was found on par with 25 kg/ha ons. ¥While
application of 50 kg/ha ons was found on par with plots
receiving no phosphorus, It is clear from the data that
the lower dose of 25 kg/ha ons is equally effective if
not better than 78 kg/ha 9205 in increasing the girth of
tuber,

Maximum tuber girth ﬂw with highest dose
of potassium application. Th# fubers swell and increase
in size when the potassius apjiiemtion is increased. - SW¢” i
most important manurial effuct 9f potassium in arrow root
is the enlargement of rhiscme both in length and girth.
Similar results were also repdgtad by Bourke (1985) and
Nicholaides gt al. (1985) in relamed crops.
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4.2.4. Mean weight of xtjilicme

The data (Table 1) srisarly showed increase in
rhizome weight due to ingxdése in nitrogen levels, rhizome
weight increased with the Highest level of nitrogen.

Phosphorus also showed its influence in increasing
mean rhizome weight. Treatment 1 2 recorded maximum mean
tuber weight and was found on par with Py The lowest
mean weight of rhizome was recorded by Py and this was
found on par with the treatment P

1
Different rates of applied potassium significantly
influenced the mean rhizome weight. The treatment k3 was
significantly superior to k2 kl ana ko. The treatment
»

k. recorded the minimun rhisome weight.

0
The data clearly show that the nitrogen influenced
the mean rhizame weight significantly. Rhizome mean weight
increased significantly by every increase in the level of
nitrogen application from O to 150 kg/ha N. The mean
rhizome weight is an important yield determinant of arrow
root. As already discussed nitropgen has definite beneficial
influence on the photosynthetic activity of 1eaves.. The
increased photosynthetic activity might have resulted in
higher production of photosynthates that are translocated
to the developing rhizomes and thereby increasing the mean



Table 7. Effect of treatmeriien yield (kg/ha)
mean weight of Riifiiee and wet weight of
plant at harvest

Treatments Yield (kg/hg)- Mean weight Wet weight of
0 Rhizome plant at

harvest

. (kg/ha)

ng 11471.59 25.173 20614
n, 12860.56 27.73 22832
n, 14299.06 29.47 28527
ny 14689.44 30.593 32636
Sig Sig Sig

P, 12823.78 37.219 23753
P, 13044.34 2mue 24523
P, 13418.63 28.660 22725
P, 13811.34 29.430 27648
sSig S8ig Sig

ko 11301.47 " 25.560 21009
Xy 12663.63 " #1.510 22480
X, 14030.13 29.316 26669
X, 15102.81 30.581 28482

(ol2] 368.230 0.668 597




waight. Bourke (198S) rm»increase in tuber weight
with nitrogen nutrition in m potato.

!ﬁ“ ﬁ
Phosphorus also ”e&ta influence on this yield

attribute. Phosphorus .lﬁmzne of 75 kg/ha P,0.
registered higher mean rhiyg¢hs weight.

The mean rhizome % registered progressive with
increasing level of potassisms application. The transloca-
tion of assimilates by Mmm nutrition might have led
to an increase in mean rhile‘QQ weight. Several workers
have reported an increase in tulxr weight due to potassium
nutrition in related tuber crijps {Bautista and Santiago,

1981; Hammett et al., 1984).

4.2.5. weight of plant at harvast

The data (Table 7) revealed that plant weight was
increased by nitrogen nutrition., Mitrogen showed significant
increase in plant weight upto the highest level (n3).

The effect of pho'phoug:au wap. also found significant.
The treatment p, recorded thirdiaemen yield followed by
Py, Po 314 py-

Plant weight increased W&canuy with potassium
nutrition. Treatment k, gave e&r»?u.ghest yield followed
by k, and k;. The minimun yield m recorded by treatment

kge
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weight Of plant was ‘§fgmificantly influenced by
nitrogen application. Progre#sive increase in plant weight
with incremental doses of nitrogen was observed and maximum
was attained at 150 kg/ha nitrogen. Contributing factors
for plant yield such as height of plant, number of suckers
and number 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) and 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 yleld wes recorded by 50 kg/ha PZOS'

At the final stages of qrum of the plant, 75 kg/ha ons
recorded maximum plant m bagddes maintaining higher
tuber girth and mean tuber Wt. This might have increased
the plant weight at harvest,

There was aignifmm wsffect in plant weight dve
to potassium nutrition. ThEpl‘wes progressive increase in
plant weight with increase it th‘ dose of potassium. This
indicates the influence of pokfssium on the fresh weight

of plants.
4.2.6, Rhizome yielad

The data on rhizowe yiedd ss influenced by fertilizer
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levels are presented in Table 7 and illustrated graphically
in Fig.6. The statisticsl snalysis 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 ny to n,.

Higher levels of phosphorus aignificantly influenced
the rhizome yield. Treatment Py gave highest yield
followed by P+ The minimun yield was reported by treatment
Py and was found to be on par with the treatment pl.

The effect of potassium was also significant in
increasing the yield. The ‘frestment k, registered the
highest yield and was significantly superior to the other
levels. The treatment k, S#COfied the lowest yield.

The rhizome yield incrbashd significantly with
increase in rates of thﬁ;mication. Highest yield
was observed when nitrogén %;Wied @ 150 kg/ha. This
clearly indicates that artm}xw responds favourably to
ephanced rates of nitrogen Wim. The yield of
arrow root depends to a great Qiunt on the assimilate
accunulation in the roots. 1TH& sffect of nitrogen in
promoting the synthesis of W::atea is well known.
It can be observed from the r¢gulits that the total

P
s,

A3
« m:@?er production was sigoffivantly dncreased by nitrogen

£



application (Table 5). Many wgélers have reported increased
yield in arrow root by nitrogen application (Puraeglove,
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 P,0g registered significantly
higher yield over the other levels. This clearly show that
arrow root requires higher levels of phoephorus nutrition
for satisfactory rhizome 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 dose of potassium
rhizome yield increased upto the level of 150 kg/ha K,0.
Potassium has been identified as being essential for the
normal photosynthetic wth&gp?f the leaves., Potassium
is also involved in the actiwation of enzymes responsive
for starch synthesis and plays. a direct role in the trans-
location of esssimilates to the developing tubers. This is
evident from the data on length and girth of rhizome
(Table 6). All these factors rewsal the beneficial effect

of potassium nutrition on the ¥imld of arrow root.

Thus the combined effect of all these factors
favourably influenced the rhigime production at higher



levels of potassium nutrition. Kay (1973) reported an
increase in rhizome yield due to potassium nutrition.

.

4.3 Quality attributes
4.3.1 8Starch yield

It is seen from the Table 8 that the starch yisld
was increased significantly by increassed level of nisrogen
nutrition. The treatment n, gave the maximum starch yield
followed by n,, n, and nye The treatments n, and n, were
found on par.

The different levels of phosphorus were also foumd
to increase the starch yield significantly. The trestment
Py recorded the maximum staréh yield followed by P, Py
and Pge *

There was a progressivs inoresse in starch yield

with incremental dose of potassium; the higher levels being
significant to lower levels,

The results showed that the M@‘ Scmisened’
significantly with nitrogen applicstionimpts-the- ki
level (150 kg/ha N). This tyoatment wes
100 kg/ha N. The higher stageh yield 4
level may prébably due o il e
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Table 8, Effect of treatments on starch content (%), starch
yield (kg/ha), fibre content and protein content (%)
of Rhizome

Starch content (%), starch yield (kg/ha),
£ibre content (%), protein (X) =« Rhigome

T

Treatments ::;::::t S::i'gh Fibre Protein

) {kg/ha) ) )
ng 20.32 686,77 0.73 1.07
I’I1 20.99 795.13 0.85 1.52
n2 20.53 864.54 0.96 2.02
l'la 20.43 884.106 1.13 2.11
CcD 0.6503 23.655 0.01 0.04
po 20.55 776.21 0,87 1.58
pl 20.64 792.90 0.90 1.67
P, 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
ko 20.58 648.85 0.97 1.62
kl 20.45 762.98 0.93 1.67
k2 20.71 855.90 0.90 1.69
k3 20.76 937.06 0.87 1.73

cD NS 23.655 0.01 0.04
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activity achieved through the maintenance of increased
leaf area. Increase in staréh yield of tubers by nitrogen
nutrition has been reported by several workers like

Mandal et al. (1971) and Bartolini (1982) in sweet potato.

pifferent levels of phosphorus also exerted signi-
ficant influence on the starch yield; the highest level of
75 kg/ha P2°S 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 tramslocation. Sharafudeen
and Voican (1984) also reposted that higher dose of potassium
significantly increased the starch yleld in sweet potato.

4.3.2. Protein content of rhizqme

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 ‘siqnificantly increased upto the

highest level of nitrogen (nxi.
",

+ 7
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Phosphorus also %t&wﬂfkmt influence on
this quality attribute. %ﬂn crude protein content
was observed in treatment %_vfolloued by Py, Py and |

Different rates of applied potassium significantly
influenced the crude protein content of arrow root. The
treatment ka registered the highest cruwde protein percentage
while kz and k]. were found on par.

Nitrogen profoundly imfimsteed the crude protein
content of tubers. Protein costent was increased signifi-
cantly by nitrogen upto highest iswsl (150 kg/ha nitrogen).
The favourable effect of nium merition on protein
synthesis and carbohydrate sceusilgition has already been
discussed. Increase in crude prosain content of tuber of
related crops by the applicstiass of nitrogen was reported
by Nembiar et al. (1976) and Congtadtin et al. (1984).

Higher levels of phosphorus <8180 exarted significant
influence on protein content of the rhizame., But the
highest level 75 kg/ha P,0; was found on par with 50 kg/ha
showing that the different jmvels exert almost egual
influence.

The influence of potassivm: on this quality trait

s al 1 £4 t. As tho 1l of tassi i ed
was also significan W potassiun increas
the protein content also incresstid sgwto the highest level.
Similar results were reported gy -Nmpiuswamy and



Krishnamoorthy (1976) and Cupfistantin et al. (1977) on
related tuber crops. N

4.3.3. Fibre content of rhizeme

The data (Table 8) showed that the crude fibre
content of arrow root rhizome was influenced by the nutrient

lavels.

The different nitrogen levels significantly increased
the crude fibre content of rhizome, The treatment n,
produced the maximum crude fibre content followed by n,,
n, and no.

Different rates of phosphorus also influenced crude
fibre content. Crude fibre content was maximum at Py level

followed by P, Py and Po*
]

The different rates of potassium significantly
influenced the crude fibre content. The treatment ko
registered the highest crude fikre content followed by k1

1]

k2 and k3.

The data clearly show that higher lewels of nitrogen
significantly influence crude fibre content. As the levels :
of nitrogen increased crude fibre content also increased.
Muthuswamy and Rao (1981) found that nitrogen fertilization
increased the crude fibre content of pealed cassava tubers.
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In the case of W also crude fibre content
increased with increase %Wl of phosphorus.

On the contrary, indidge in levels of potassium
caused a reduction in the crude fibre content of rhizomes.
As the level of potassium increased from O to 150 kg/ha
xzo the crude fibre content was reduced significantly.
Similar decrease in crude fibre content towards maturity

have been reported by Muthuswimy esd Rao (1980) on cassava.

4.3. Nutrient uptake
4.4.1. Uptake of nitrogen

The data (Table 9) clearly show significant effect
of nitrogen on the uptake of $his element at various growth
stages. Plant uptake of nitmmg Ancreased with increase
in nitrogen application upto the lilghest level (n3) of the
nutrient.

The plant uptake of nitrogen wes influenced
significantly by the levels of phosphorus at all stagess
of growth. The treatment Py significantly increased the
nitrogen uptake at all stages of giowth. At 120 DaP
eventhough the treatment Py ingressed nitrogen uptake it
was found on par with P,- The trestment Py and Py were
also found on par. At 160 DAP Ry was found significantly
superior to othar treatments m P, Py and Py remained

»



Table 9. Effect of treatmspiii:om uptake of Nitrogen (kg/ha)
during various gromly stages

Days after planting (DAP)

T T T T T 3

Troa- 120 160 200 240 280  Hervest
n, 1.17 8.12 8.835  10.08  11.47  11.94
n 14.84  16.01  17.46 19.05  20.83  21.54
n, 21,72 25.54  25.98 26.95  27.47  27.63
n, 25,72 29.25  32.81 23.04  33.3¢  33.88
cp 1.645  1.355  1.255 1.051 1.046  0.887
o 16.00 18.08  21.02 21,21 21.51  21.94
P 16.08  18.23  19.75 21.3¢  22.52  23.09
v, 18.05  18.36  18.64 19.34  20.84  21.70
P, 19.30  23.52  26.64 27,11 2718 27.34
cp 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
X, 16.22  18.70  20.68 20.14  20.69  21.35
K, 18.13  19.96  21.16 22,66  23.96  24.73
X, 20.66  22.59  25.53 25.22  26.33  26.72

CcD 1.645 1.645 1.255 1.051 1.046 0.887




on par. At 200 DAP mm@, was significantly superior
kg

to other treatments Eo.uﬂ:gf ®o, Py and p,. However,

from 240 DAP onwards p3 Wi

by pL po and pz.
Plant uptake of nitrogedh was found significantly
influenced by the levels of potassium. The treatment k3
significantly increased the nitrogen uptake at all stages
of growth and was found signifiocsatly superior to the lower
levels. At 160 DAP, 200 DAP aw4-at time of harvest k, was
followed by ky, k, and k5. Howswep, at 240 DAP and at

280 DAP k., was followed by )‘2, kO so0d kl'

3

The data clearly show that plant uptake of nitrogen
increased progressively with higilmr levels of application
of nitrogen and the maximum was obtatned at the highest
level of nitrogen irrespective uf the stage of growth. A
perusal of the data on drymattsy production will clearly
reveal the superiority of higher lewels of nitrogen in
enhancing the drymatter yield whié¢h has bearing on nutrient
uptake. 1Increase in uptake of nitrogen by high rates of
application of the nutrient has alr¥ady been established
in related crops (Nambiar et al.» 1996 and Purcell et al.,
1982). ’

The effect of phosphorus levels in increasing
nitrogen uptake was noticed thpughout the growth period
of the crop. 75 kg/ha ons significantly increased the

Sgadl s
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nitrogen uptake. The datx ﬂgm“ter production (Table S)
also clearly show the influeiigm of highest level of phos-
phorus (75 kg/ha P2°5) in increiaaing the drymatter production.

Different levels of potassium also influenced the
uptake of nitrogen and the effect was significant at all
stages of growth, the highest level having a pronounced
effect. Ramon and Donald (1967) obssrved increases in
content of nitrogen in the plant paxrts of Colocasia by
potassium application. Bourke (198§) 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-ip. Nitrogen application
significantly influenced the W of phosphorus throughe
out the period of growth. The uptake of phosphorus was
lowest at n, level and highest at n, level.

Phosphate application at different levels did
influence the uptake of phosphorus by plant. The highest
level of 2 registered significantly higher uptake at all
stages of plant growth. However, the difference between
P; and p, levels was not marked. Phesphorus uptake was

lowest in the treatment Py-



‘rable 10. Effect of treatm(ﬁﬁ%nptake of phosphorus (kg/ha)
at various stages of growth

Days after planting (DAP

T T I ¥ ¥ 1]
area- 120 160 200 240 280  Harvest
n, 1.73 2.36 3.27 3.35 3.38  3.38
nl 2.97 4.10 4.37 4.64 4.1 5.07
nz 3.91 5.02 5.27 5.56 5.93 6.50
n3 4.41 5.19 $.54 5.88 6.02 6.66
CD 0.344 0.277 0.297 0.366 0.348 0.389
po 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
Py 3.94 5.29 5.86 5,98 5.98 6.78
cp 0.344  0.277  0.297 ©0.366  0.348  0.389
ko 2.65 3.87 4.20 4.51 4.56  4.97
k1 2.84 3.79 4.48 4.52 4,61 4.88
X, 3.4 4.47 4.51 4.55 4.58  5.09
k3 4.11 5.28 5.39 5.64 5.76 6.56

cD 0.344 0.277 0.297 0.366 0.348 0.389
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The influence of &oﬁ in enhancing the phosphorus
uptake was present Wt the growth period of the
crop. The highest levél of potash application (k3)
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 pepdluction. Though the content
of phosphorus in plant parts dscreased with age of the
crop, there was progressive incresss# in the uptake of this
element due to increased drymatter prodiuction and continued
sbsorption. The lower phosphorts uptake observed in this
crop agrees with the finding thet tuber crops, in general,
remove smaller amounts of phoaphisrus.

4.4.3. Uptake of potassium

The data on Table-1i. rewed) the significant influence
of nitrogen on the uptake of pokéssium at different stages
of growth. The superiority of the higher levels of
nitrogen in enhancing the uptsis-of potassium was visible
from 200 DAP and the trend was maitsined till harvest.
However, the differences in potassimm uptake at the n,
and ny levels of nitrogen applmggpn were not significant
except at harvest stage.



Table 11. Effect of tre uptake of potassium (kg/ha)
at various stégil ¥ h
Y lanting (DAP)
%@u planting (

Treate GRS

ments 120 160 200 240 280 Harvest
ngy 10.79 10.80 11.77 12.02 12.25 13.26
n, 13.69 15.35 16.06 16.18 16.43 17.31
n, 14.56 15.71 16.70 17.12 18.17 19.04
ny 12.83 14.72 17.17 17,90 18.14 21.58
cp 2.101 1.556 0.992 1.614 1.533 1.616
Py 13.32 14.16 14.78 14.87 15.71 17.29
Py 13.83 14.04 14.94 16.32 16.37 16.54
Py 11.13 12.05 13.62 14.09 15.52 18,92
Py 14.75 16,01 16.98 17.89 18.01 18,43
cp 2.101 1.556  £.992 1.614 1.533 1.616
kg 5.39 6.94 8.156 8.17 8.27 8.74
ky 10.12 12,02 1301 13.86 13.95 14,00
k, 14.19 15.74 17.14 17.61 18.61 20.43
ky 20.90 21.78 23.34 24.04 25.14 28.00
cp 2.101  1.556  0i992  1.614  1.533  1.616

-
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Different levels of phfliiphorus 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 lowax lewvels of phosphorus,
however, were not conspicuous in influencing the potassium

uptake.

Potassium application at 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 lewels of potassium was
maintained till harvest. The uptake of potassium followed
the order of k3> k2> k1 >ko>wut the period of
plant growth.

Nitrogen influenced the uptske of potassium and its
effect was significant at all stages of growth. Though,
the uptake of potassium was highsst when nitrogen was
applied @ 150 kg/ha, it remained on par with 100 kg/ha
except at the time of harvest. Sahanced rates of potassium
uptake is associated with a corxespondingly higher rate of
nitrogen application because of the Synargestic effsct of
nitrogen on potassium. Increagmd:aptsle of potassium by
the application of nitrogen has heen. reported in sweet potato
(Tsuno and Fujise, 1965).

Tt
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Phosphorus appuon@«f;ﬁi% the highast level
Tk,
(75 kg/ha P,0.) alone was % in enhancing the potassium
e
uptake., The lack of respdiise T@% levels of phosphorus
application in enhancing the drymatter production has
already been explained.

Higher uptake of potuﬂu;. wag associated with
higher rates of application of potxsfsium. Potassium
application at higher rates hawve bain helpful in promoting
the growth and yield of arrow rogt as has been observed in
this study. This has contributed 1;9‘ the higher uptake of
potassium by the plant. Saifudesn’ (1981) observed that
the uptake of potassium in leaf, p#sisdostem and in rhizome
were significantly influenced by pitassium application in

turweric. #

4.5 Soil nutrients after experiment
4.5.1 Available nitrogen

It is seen from the densk that {Table 12) with the
enhancement in the rate of nitrogei Application the
available nitrogen content of the #Gil increased signifi-
cantly. The highest values obtum in the treatment n,
was significantly higher than the m levels.

Effect of phosphorus in iptisesiag the nitrogen
content of soil was also found W%ﬂicmt The treatment Py

ap A e
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recorded the highest value fallowed by Py, Py and Po while
higher levels Py and P, and lower levels P, and Py were

found on par.

Effect of potassium levels in increasing the

available nitrogen content was not significant.

Available nitrogen content of the soil increased by
application of higher doses of nitrogen such increases in

- w

nitrogen status consequent in nitrogen application is a
well established fact. Rajendran st al. (1971) cbserved
an increase in available nitrogen content of soil by

application of 100 kg nitrogen per hectare to tapﬁ.o,j. :

Available nitrogen content of soil wke signifoall
influenced by different levels of phosphorus onky 9 %ﬁ
75 kg P,0;/hectare and 50 kg P,0./ha signiftoantly 1nflesnce
the available nitrogen. In the uptake of nutrient nitrogen

f

only the highest level was found effective. This may have
increase the available nitrogen content in soil.

The influence of potassium on available nitrogen
content was not found effective. At higher levels of

potassium the utilisation of nitrogen was m a8 soon

from the data presented on nitrogen m

may have caused reduction in available

#

highest level of potassium. s zl‘?ﬁé* o



Table 12. Effect of treamﬁ@@zpn the available nitrogen,
phosphorus and potg#sium contents (kg/ha) of
80il after experiment

Treatments B Available ’ Available ' Available
nitrogen phosphorus potassium
ny 149.13 32.99 56.81
n1 161.82 46.41 58,43
n2 212.13 36.83 61.91
n, 246,81 39.01 ° 64,23
CcD 11.673 5.341 4.152
Pg 158.91 28.94 56.81
Pl 162.43 34,64 58.90
P, 199.13 41.83 §9.20
Py 210.81 48.64 62.29
CD 11.673 5.341 4,152
ko &75.45 *?9010 48.91
k1 184.13 38.81 67.13
kz 193.82 42,28 63.82
k3 201.48 46.71 70.91
CcD 11.673 5.34%; 4,152
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4.5.2 Available W

The available phosphorus content was influenced by
different levels of nitrogen. The treatment oy recorded
the highest values followed by n3. n, and Ny

The effect of phosphorus application was significant
in this soil character. The treatment p, was found signi-

ficantly superior to other levels.

The different potassiim lewels did not influence
the available phosphorus contsnt in the soil.

The data showed that agailable phosphorus was
influenced by SO kg/ha N. The tighest level of 150 kg/ha N,
100 kg/ha N and no application of nitrogen were found on
par. It can bé seen from thﬁdﬁn on uptake of phosphorus
(Table 10) that uptake of phogpirus ®lso significantly
influenced by higher levels of pitrogen. As the uptake of
phosphorus was significantly inﬁmnced by the higher levels
of nitrogen, the availab’]s.c pzps oontent in the soil was
less influenced by higher level¥ of nitrogen.

+

The different levels of phosphorus significamtly . .
influence the soil phosphorus ssstus. With the incremental
dones of phosphorus the availsbls phosphorus content of the
soll increase significantly. 7This highest value of phosphorus
was noticed at 75 kg ons/h;. piant uptake of phosphorus was



significantly influenced by different levels of nitrogen,
potassium 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 potassium 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 potassiim content of the soil.
The highest level of potash application “‘3) registered
significantly highest content of patassium.
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The results showed thst available potassium content
of s0il was not significantly inflwsnced by nitrogen and
phosphorus application. Potassium mutrition significantly
increased the available potassisim content of the soil
showing the highest value at the meximum potassium level
{150 kg/ha xzo). Several workers have reported increase
in available potassiun content of soil by application of
higher doses of potassium (W et al., 1971 and
Rajendran et al., 1972).

4.6 Economics of fertilizer application

The data in Table 13 show that application of Nitrogen
@ 150 kg/ha resulted in highast net return (Rs.9311/ha) and
highest benefit cost ratio of zﬁ The net return per
Rupee invested was also maximun (L3P in this treatment.
Application of phosphorus @ 75 kg/ha gave maximum net return
(Rs.8310/ha) and benefit cost ratio. Potassium application
@ 150 kg/ha resulted in highest net return of Rs.8380/ha
and benefit cost ratio of 2.919, The net return per rupee
investad was also maximum with 150 kg/ha K,0.



Table 13. Economics of fertilizer application

'Con of Gross return. Net return Benefit Cost Net return/Re
Treataents cult:.v?uon (x) (X~Y¥) Ratio invested
Y X
R8. Rs. RS, ¥
no 3930.00 9091.00 5161.00 2,313 1.313
l11 4197.00 9791.00 5594 .00 2.333 1.333
nz 4463.00 10789.00 6326.00 2.420 1.420
n3 4730.00 14041.00 9311.00 2.968 1.968
po 3930.00 9091.00 5161.00 2.313 1.313
pl 4086.00 9454.00 5368,00 2.314 1.314-
p2 4243.00 10320.00 6077.00 2.432 1.432 .
ko 3930.00 $091.00 $161.00 2.313 1.313
kl 4076.00 10272.00 6196.00 2.520 1.520
kz 4221.00 12161.00 7940.00 2.881 1.881
k3 4367.00 12747.00 8380.00 2.919 1.919
Cost of 1 kg N = Rs8,5.33
Cost of 1 kg P,0; = R8.6.25 price of arrow root tuber/kg - Re.l/-

Cost of 1 kg l(zo = Rs.2,91

14
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SUMMARY
A field experim‘mﬂgn‘w root was conducted in
order to study the effect of N, P and K on growth, yield
and quality of arrow root and uptske pattern of major

nutrients. The experiment was laid out 4in a 43

partially
confounded factorial in RBD with 0, 50, 100 and 150 kg/ha N,
0, 25, 50 and 75 kg/ha P,0; and 0, 50, 100 and 150 kg/ha Kz°‘

The results of the investigations are summarised below:

The application of 150 k¢ nitrogen resulted in the
maximum height of the plant. FPhosphorus did not exert any
influence on this growth character. However, potassium
@ 150 kg/ha registered the maximuth ¥eight of the plant
at all growth stages.

The number of leaves wers maximum when nitrogen
was applied @ 150 kg/ha. The lewsls of phosphorus and
potassium were influencial in increasing the number of

leaves though no definite trends were observed.

The nunber of suckers wore maximum when nitrogen
was applied @ 150 kg/ha. Phosphate application had no
influence on the number of suckers per plant. Potassium
application increased the number of suckers per plant and
the maximun was observed at 150 k¢ per hectare,

-

b
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W the leaf area index

- kg/ha. Different
rates of phosphorus influ 3 x leaf area index in most
of the growth stages. Potaas‘%&iappucation increased

. Nitrogen applica

the leaf area index and the maximum was cbserved at
150 kg/ha.

The total dry matter predudtion was highest at the
highest levels of nitrogen uu\l potassium (150 kg N and
150 kg/ha K,0). The levels of ‘Ueghorus were also
influential in increasing the tgffal dry matter production,
though no definite trends wéré .chssnved.

Application of 100 kww 150 kg/ha K (o]
resulted in the maximum number ﬂl‘:ﬂ wremes per plant.
Phosphate application did not infipepos the number of
rhigames per plant.

The length of rhizome was found to be influenced
by the levels of nitrogen, phosghdruys and potassium.
Rhizome length was maximum by the'rapplication of 50 kg N,

25 kg P,0. and 150 kg Kzo/ha.

2'S

Girth of rhizome ware infliswwoed by t;g devels of
nitrogen, phosphorus and potassiu. The gir®h of rhizome
was maximun when nitrogen, pmm and potgksiun were
applied at rates of 100, 75 and:38l :m respectively,

»




Maximum mean rhizome weight was obtained by the
application of 150 kg N, 75 kg 9205 and 150 kg Kzo per

hectare.

The fresh weight of plants was maximum when nitrogen,
phosphorus and potassium 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 potassium. The rhizome
yleld was maximum when nitrogsn, phosphorus and potassium
were applied at the rates of 150, 75 and 150 kg per hectare

respectively.

Starch yield of the rhigome was found to be
influenced by the levels of nitrogen, phosphorus and
potagsium and it was maximum with 150 kg N, 75 kg PO,
and 150 kg Kzo per hectare.

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

phosphorus and potassium.

Nitrogen §pp11cation 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 1ncreal¢d§,ﬁae £ibre content

¥

@,
¥
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showed a progressive decréiasé.

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

and potassium.

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

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

Available nitrogen content of the soil was highest
when nitrogen and phosphorus ware applied @ 150 and 75 kg/ha
respectively. However available nifpagen content of soil
was not influenced by levels of potdiwsum.

Available phosphorus content wse significantly
influenced by nitrogen and potassiun legsls and it was
maximun at 75 kg/ha ons.
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Available potassium diMent of the soil was not

influenced by the levels of“jfkrogen and phosphorus and
the highest value was obess¥éd st 150 kg/ha K,0.

AN

The economics worked out showed that an application
of 150 kg nitrogen, 75 kqm and 150 kg per hectare xzo
gave the maximum net retucnm ‘é“hmtﬁ. cost ratio.

Future line of work

1. It is observed xtgu%‘igo present investigation that
the yield increéases significantly with the highest dose of
nitrogen, phosphorus and potassium. 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‘rinitiated to find out the
optimuam stage for fertilizer application.

3. In present study/orgnn:l.c nanure 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 i{s growa ms intercrop with

cassava, banana, coconut and other erops.

Syt B



References




REFERRIN

Alyadurai, S.G. (1966).,
C. 3

-

Anon. (1977). Pragre rt of Dept. of Vegetable crops
pJo ire virsity Agricultural

Anon.

Anon. (1980a). Annual Report 18@0. CIAT, Cali, Columbia.
65=-66.

Anon. (1980b), Annual Report 1980. CIAT, Cali, Columbia.
67=-70Q.

A.0.A.C. (1969). Official R ve methods of analysis.
Association of. o &w&:d chemists,
washington, D.C. 10th %

A.0.A.C. (1975). Determinat of wrude Fibre. Association

of officilal Agricul 3 chemists, washington, D.C.
12th Ed. pp. 136. .

0, G.B. and Abramides, E.
(1978). Performanos: # cassava cultivars under
two levels of moisi > fertilizer application.

Bragentia. 37(1): 109+118,

Ashokan, P.K. and Sreedharan, €. 1
levels and time of Sgiikigdeion of potash on growth,
yield and quality O
1-4.

*arruda, F.B., lorenzi, J.O«, |

e N. {1986). Effect of

Balashammugham, P.V. and Cheaalidiy
Witrogen on growth and

differential applicet
yvield of twurmeric.



M.

-
Ry

ot

Bartolini, P.U. (1982).
sweet potato at w
First Intern. Sysp.
Taiwan: 212.

m:-oquency of topping
of nitrogen. Proc.
patato, 1982, AVRIC,

Bautista, A.T. and Santiago, #.M. {19681). Growth and
yields of sweet potato as imfluenced by different
potassium levels in three soil types. Ann. Trop. Res.
3(3): 177-186.

Bourke, R.M. (1985). Influence of Nitrogen and Potassium
fertiliser on growth of #weet potato in Papua
Now Guinea. Fld. Crop:Higi,. 12: 363-375.

Cochran, W.G. and Cox, G.M. (1965). Experimental Designs.
Asia Publishing House.

Constantin, R.J., Jones, L.G., Hammett, H.L., Hernandez, T.P.
and Kahlich, C.G. (1984). ‘The response of three
sweet potato cultivars to wvarying levels of nitrogen.
J. amer. Soc. Hort. Scgi. LO9: 610-614.

Constantin, R.J., Jones, L.G. apd Hernandez, T.P. (1977).
Effect of Potassium and ¥. fertilization on quality
of sweet potato. J. MNeK, fdc. Hort. Sci. 102(6):
779-781. i

*Gonzales, F.R., Cadiz, T.G. and #
Effect of topping and £
and protein content of

potato. Phillippine J.

gawan, M.S. (1977).
gation on the yield
§ varieties of sweet
B Sci. 2(2): 97-102.

Hammett, H.L., Constantin, R.J,, Jones, L.G. and
Hernandez, T.P. (1982). The @ffect of phosphorus
and soil moistur:n}:lwm yleld and processing
quality of cente wet potatoes. Horti. Sod.
107(1): 119-122,

Hammett, L.K., Miller, C.H., Swallow, W.H. and Harden, C.
(1984). Influence of Nitrogen source, N rate and
K rate on the yield and miparal concontratic(m)of
sweet potato. J. Amer. Sg¢. Hort. Sci. 109(3):
294-298.



B. Prentice

Jackson, M.L. (1967). :
nd Ed. pp. 1-498.

Hall of India

Jana, R.K. (1982), St t potato cultivation in
Eagt Africa and. i, Proc. First Intern.
Symp. Sweet p e S RDC, Tailwan: 63=72.

Kay, D.E. (31973). Crop ard product Digest-2-Root crops.
The Tropical Products Institute, Foreign and
Commonwealth Office (Overseas and Development
administration), London. pp. 16=23.

Knavel, D.E. and Lasheen, A.M. (1989). The association
of flmr.tng vith nutxrition in sweet potato,

3%22 ag L. J. amar. Sec. Hort. Sei. 94:

A:W. (1981). Nitrogen
8 of nitrogen supply

"~ F1d8. Crop Res. 4(1):

~lee, M.T., Asher, C.J. and Wl
Nutrition of Ginger,
on growth and developw
55-68.

Maity, T.K., Sengupta, D., Som, M.G., Jana, P.K. and
Bose, T.K. (1988). Growth and yield of ginger as
influenced by some agronomic practices in the plains
of West Bengal. Acta Horticulture No. 188A, 117-122.

Mandal, R.C., Singh, K.D. and Maing, S.B. (1982), Effect
of nitrgqen ag yih muuatﬂ.gn ggiwb?r)yuld
and quality o %Mtw. . 9(2):
92-83,

Mandal, R.C., Singh, K.D., Maine, 8.B. and u;goon. M.be
(1971). Response of sweer potato in

t spating
and nitrogen fertiliswtion: Indian J. Ageon. 16

85-87. )
*Mandardo, E., Moraes, O.D.E., Anjos, J.T. (1984), Scupe

for supplementing and potassiym in the

Ararangua soil type for ava cultivation, EMPaSL

No. 26, 5 pp.

Mohankumar, B., ., Mandal,
Influence of potashk
16: 82-84.

y MaL. (1971).



Muthuswamy, P. and Krishmﬂ'&y. K.X. (1976). Influence
of NPK on protein and phosphorus content of sweet
potato (Ipomea batatas L.} tuber and vine. South

Indian Hort. 24(2): 64=65.

Muthuswamy, P. and Rao, K.C. (1980). Influence of Nitrogen
Potash fertilization on tuber yield and starch
production in cassava varieties. ‘National Seminar
on Tuber crops Production Techmology, TNAU,
Coimbatore, India, 64-66,

Huthusvamy. P. and Rao, K.C. {19681). Influence of Nitrogen

nd potash on quality of | tubers at different
months of growth. ; $¢. J. 68(3): 169-173,
Muraleedharan and Balakrishna, 8. (1872). Studies on
performance of some v ; of turmeric and its
fertilizer requirement. | « Res. J. Kerala

10(2): 112-115.

Nair, G.M., Sadanandan, N, and Nair. R.V. (1976). Effect
of time of application of*N at different levels on
the uptake of N by sweet putato varieties. J. Root

crops 2(1): 20-24.

Nair, P.G. and aAiyer, R.S. (1986). - Bffect of potassium
nutrition on cassava. 2. Staxch and starch characters.

J. Root Crops 12(1): 13wj8,

Nair, P.G., Mohankumar, B. and Rajendran, N. (1980).
Effect of different sources gf potassium on the
yield and quality of cassava. J. Root crops 6(1 & 2):
21=24. ——

\

Nair, P.K.C. (1964). Investigation on twrmeric in relation
to NPK fertilization iphere bacterial
population. Thesis Mﬂtﬁ& for M.Sc.(Ag.) degree.
Agrl. College, Vellayani,

Nambiar, I.P.S., Sadanandan, N. and Kunju, M. (1976).
Effect of graded doses of Nitrogen on growth of
sweet potato variety, He42 in red loam soils.
Agric. Res. J. Kerala. 14(2): 118-121.

Nicholaides, J.J., Chancy, H.F., ghi, H.J. Jr.,
wWilson, L.G. and Eaddy, D.¥%. (1985). Sweet potato
Response to K and P fertilisgstion. Agron. J. 771(3):
SR E AT . - o



A €1973). An evaluation
of the yield and et [ some 'Migerian cassava

varieties as e. Prog. d Intern.
A, iﬁu digeria: 2-5.

Syap. Trop.
Pawar, H.K. and Pattil, B.&-Q AB1). EEfects of application

of NPK through FYM and of harvesting on yield
of qiuszor. J. Maharashtra Aggic. gg_i_versities. 12(3):
350-354,

Pillai, M.R.C. (1967). Studies on th& effect of N, P and K
fertilisation on the yield and duality of colocasia
(Co ant.i . Bchott) var, Thamarakannan.
r ] M.80. (Ags) degree. College of
Agriculture, Vellayant.

Studies on the
Junction with Ca on the
kthot utilissima Pobl)
oLy H -]
Fprala. 16: 119-124.

pillai, K.G. and George, C.M. {¥
response of N, P and K 1
growth and yield of tapioem i
var. Malayan-4. Agric. T £

*Poolperm, N. (1987). Indigenous %A logies and recent
advancaes in sweet potato pre@dction, processing,
utilisation and mmtm.?u.tland Picnit
Horticultural Research o % Plconit.

Prema, L., Thomas, E.J. and Aiyep,.BwS. (1975). Usefulness

of se mathods of Yids by a taste parel in
differentiating the qualify:6f’ cassava tubers under
different manurial treatment. Agric. Res. J. Kerala
13(2): 141145,

Purcell, A.E., Walter, W.M.
Collins, W.W. and Ch
Potassium, Sulphur
of sweet potato roots:
107: 425~427. ’

én on protein content
s Soc, Hort. Sci.

The English Language Bogk::Si y and Longman,

Purseglove, J.W. (1968). WW Monocotyledons.
London. pp. 335-342. ‘

Pushpadas, M.V., Aiyer, R.S.
on cassava. 2. Effeck
yield and quality of
42-51,



vi

Rajendran, N., Kunsr, B,M. and Nair, P.G. (1971). Effect
of major nutrients on the yield and nutrient uptake
of tuber crops. Influence of different sources and
levels of nitrogen on the yield and nutrient uptake
by cassava. CTCRI Annual Report, 1971. pp. 19=26.

Rajendran, N., Kumar, B.M. and Nair, P.G. (1972). Effect
of major nutrients on the yield and nutrient uptake
of tuber crops. (b) nutrient uptake studies in
sweet potato. CTCRI Annual Report, 1972. pp. 43-45,

Rajendran, N., Nair, P.G. and Mohankumar, B. (1976).
Potassium fertilization of cassava in acid laterits
soils. J. Root crops 2(2): 35-38.

’

a3
Rajput, S.A., Kadam, B.A. and Patil, V.K. (19861). K.
cum nutritional requirement of sweet potato. J. Rbot
crops. 7(1 & 2): 25-27,

Rajput, S.G., Patil, V.K., warke, D.C., Ballal, L
Gunjkar, S.N. (1980). Effect of nit
on the yield of turmeric rhizcmes.
the National Seminar on Ginger snid %
April 1980. pp. 83-8S.

Ramanathan, K.M., Francis, H.J., Subb.iah, Sy
and Rajagopal, C.K. (1980). nd 1
and potassium on yield and quislif
National Seminar on tubsei’ j
TNAU, Coimbatore, India. 67«71.

Ramon, S, de la Pena and Donald L. Plu
response of Taro (Col
fertilization under up

in Hawaii. Proc. First mﬁ
crops, St. Augustine, T >

Randhava, K.S. and Nandpuri, K.S. (1969). ponse of
Ginger to Nitrogen, Phosphate and fertilization.

Jd. Res. Ludiana 6: 782-785.

Rao, R.D.V. (1973), Studies on the nutrits ef Tummeric.
Thesis submitted for M.Sc.(Ag.) X “Adliva Pradeeh
Agric. Univ,., Rajendranagar. ¥



viid,

.

T8uno, Y. and Fujise, K. (1968)y Studies on dry matter
production of sweet potato. ¥X. The effect of K on
the dry matter production fn t potato. Proc.

crop Sci. Soc. Japan. 33’{3"}; -242.

Tsuno, Y. and Fujise, K. (1968). Studies on the dry matter
production of sweet potato. Xf. The effect of deep
placement of mineral nutrisnt on the tuber yield of
sweet potato. Proc. Crop Sci. Soc. Japan. 37(2):
273=279.

Umnate, M.G., Latchanna, A., B; U.S. (1984). Growth
and yield of turmeric ies on influenced by
varying levels of nitrogen, JIndisn Cocoa, Arecanut

,  Spices. J. 8(2): 23, 57.

Vijayan, M.R. and Aiyer, R.S. {1949). Effect of Nitrogen
and Phosphorus on the yisld amd quality of cassava.
Agri. Res. J. Kerala. 7(2): 84-90.

Villareal, R.L. (1982). Sweet pot#to in the tropics-

progress and problems. . Pirst Intern. Symp.
Sweet potato, 1982, A wan: 3-15.

wang, H. (1975). Response of . potato to fertilizer
application. Tech. JPAC Food and Fertilizer

Technology Centre: 21

Ward and Pigman (1970). The ca
Analytical methods for cariel
Press, New York., 4th Ed, p:i.

watson, D.J. 11947). The physiological basis of variation
in yield. Adv. A@%m Press INC, New York.
4th Ed. pp. 101~

Yates, F. (1937). The Design and Amalysis of Factorial
Experiments. Tech. Comm. 35¢ Mmperial Bureau of
soil Science, Harpe en.

*Yeh, T.P., Chen, Y.T., Sun, C.C. (1981). The effects of
fertilizer application on %be gemposition of high
protein cultivars of sweet PMitsto - protein and
Lusine production. J. Agrif, Assoc. China. 113:
33-40. N

* Original not seen >



Appendix




Weather conditions during crop period (February 1988 - Dec. '88)

sl. Month Average tempe'rature °C Total rainfall Average
No. (mm) Relative
Maximum Minimum Humidity (%)
1 February 32.29 22.52 6.6 78.41
2  March 33.23 25.15 55.3 71.29
3 april 32.83 24.80 49.2 78.63
4 May 32.60 25.40 51.9 71.00
S June 30.60 23.90 308.0 85.00
6 July 31.10 22.60 204.8 79.00
7 August 30.56 23.89 102.3 75.45
8  September 29.61 23.56 320.6 79.28
9 October 31.14 23.99 11.6 75.80
10 November 31.04 22.97 78.8 71.36
11 December 31.76 22.27 6.4 70.19
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ABSTRACT

A field experiment was conducted in garden lands of
Instructional Farm of Co¥lége #f Agriculture, Vellayani,
to study the effect of N, P ad K on growth, yield and
quality of arrow root and uptake psttern of major nutrients,
The treatments in the experiment comsisted of four levels
of nitrogen (0, 50, 100 and 150 kg/ha N). Four levels of
phosphorus (0, 25, 50 and 75 kg/ha ons) and four levels of
potassiun (0, SO, 100 and 150 Xg’ha Kzo). The experiment
was laid out in 43 partially confounded factorial in RBD

with two replications.

Different growth attributes like height of plants,
nuber 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 P,0g and 150 kg :,o per hectare. The
highest value of rhizame number, length of rhizome and
girth of rhizame were cbtained by the-application of
100 kg/N, 75 kg/ha ons and 150 kg/fha 120. Maximum mean
rhizome weight was with 150 kg N/ha, 75 kg P205 and 150 kg
xzo per hectare. Fresh weight of plants was maximum with
highest levels of nitrogen, phosphorus apd potassium.

Rhizome yield was maximum when nitrogen, phosphorus and
potassium were applied at the rate af 150, 75 and 150 kg/ha



respectively. Highest leveliiiif jitrogen, phosphorus and
potassium increased the star ‘yield and protein content
of rhizome, Nitrogen nutrition ingreased the crude fibre
content of rhizame, but potassium application decrease the
f£ibre content. The plant uptake of nitrogen, phosphorus
and potassium was maximum at highest lewsl of these
nutrients. Maximum benefit cost ratio and net return were

obtained by the application of 150 kg/ha N, 75 kg/ha P,0¢
and 150 kg/ha K,0. *





