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IRTRODUCTION

Turneric (Curcuma longe U.) is the underground sten
or rhizome of a perennial herbd of ginger faully, indegenous
to tropicel South fast Asia. India is the world's largest
producer of turmerio followed by China and iaiistan., About
54 thousand hectarcs are under turmeric in Indla and the
everage annual production is 100-150 thousand tonnes.

Tarneric io o versatile comwodity with innuucrable
uges, 1t is uged as a ocondiment, indoegenous nedlcine,
ingredient in cosuetio jweparations and as a naturasl dye
in pharmaceutical, confectionary and food industries.

Though the orop deserves national iuportence in terus
of foreimm exchange earnings, research on turueric is very
luited. Jystematic investigation on turuerio was first
started in Xerala at the ilortiocultural :escaroh -tation,
Aubalaveyal, liowever, uost of these inweasti_ations were
confined to the soreening of varieties sulted for different
agro=climatio mgions.while atteupts to assess the nutritional
requirenent of the orop in relation to the pattern of ujtake
end the nutrient level nainteined in the slant are very
little., "

The highly heterogenous nature of the soil end the
couploxities in transoission of nutrient frow soil to the
slent necessitate the uoe of tissus anel;sis 88 o bevter saddae



rather than ooil analyele in predicting the crop performence.
Detoction of nutrient status of the plant, angcsouent of the
matrient need of the orop snd prodiotion of crop perforuance
by foliar diagnoais have been guccesafully folloved in nany
crope while such & study has not been reported in turmeric.
The present investigation wos therefore umderteken with the
folloving objectives in viev.

1.

4.

To dovelop a folliar dlegnosis technique in turneric
in reletion to nitrogen, phosphorus and nottssiung
70 study the pettern of uptake of nitrogen, phosghorus
and potassiux under the influence of groded doses of
these nutrionts sddedy

70 study the effect of nitrogen, phosphorus and
potassiun treatuents on the ;ield, quality and
rorphological charecters of turmerics end

7o exanine the influence of inoreasing period of
grouth on the worphological cuarscters, cheuical
couposition and quality of turmeric,

The results of this investiigation are presented

and described in the following pvages.
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DATNT O GF DITTRATTRE

1. ollax diegnosig

Toliar dliagnosis is o wethod of esteblisiing the
lovels of mutrianta below whioh plents show deficlenoy
gyuptons and nutrient valuos avsoolated with optiumm growth
ond yleld, It ie used as a uide to the nutritional otatus
of the plent.

The originel definition and methods of foliar
diegnosis were developed by Lagatu end l.aume betueen 1924
and 1933 when they made several studles of the vine leaves
i potato leaves. The term 'diagnostic foliere' was first
used in France by Legatu and taums (1920) and the concept
of tissue analysis ao a dlsgnostic technigue for udneral
defiolencies in plents was given a rationael and scientifio
footing by these scienticta.

The capacity of the leaf to0 variation in composition
malkzes 1t censltive o variation in the uediws, and the leafl
onalysis has procticeol adventeges with perennisl plente.
Toliar diagmoagis at a given noment io the chenleal condition
at that time, of a wroperly chosen leaf from a prescribed
popition, and snmual foliar diagnosis is the series of
chanical gtates of that leaf as shoun by analysis at different
times during the vhole vegetative oycle (Forestier, 156u).

FPoliar diagnosie continmues to be an cupirical
correlation betuween the leaf nutrient level at & particulay



pert of the plant et a perticular growth period end the
final performance of the plant, The nutrient content of 2
lecf 1o not statie, but subjoct to changes wita various
foctors, both external end intermal. :or mrectical
convenienoe, @ period when the leaf nutrient content is
relatively stable is chosen for sanpling and related o
the performance of the plant in quallity and uantity. The
position of leaf, part of lexf and forn of nutrient Lo be
eutinmated are all standexdiced. After a good deal of analysis
of leaves fron plants fed with varying levels of nabtrients,
the defieclent or rcoponsive lovela, the criticol or optivan
levels, and high or luxury levels are identified to give
guidence for fertillsation.

vadleigh (1949) remarked that, for ony given coubine-
tion of environcentol faoctors, within a plant tisoue, tucre
is on optimm content of tdnerol nmutrients for mexivuma plant
growth and deviation from thls affeets it, Thig is the
strong basis on vhich plant enalysis as a dlagnostic tool
stands.

Singh et al. (1973) have stressed the necessity of a
detalled exanination of the differences in foliar snslysis
procedures in the differont laboratories and periodic cross
checks in the onge of o0il palm and rubber. 7o arrive at
this oonclusion, thay have carried out two aross checks during
1972 in oil paln and rubber leafl sauples at 15 laboratories.



“he regulio shoued thot very good inter-laboratory agreecient
ig obtoined in the doternination of leaf nitrogen (below 5
soeificient of variotion). Tor .y K, Um, and !5 (c.ve sbout
107) the intor=laboratory agreement nseded 40 be lmprovel.
Tnter-laboratory agrecucnt wes slightly worse for im and le
ad wes pooront (c.ve. over 20 ) for 3, Zn end Cu.

There hoo boer a 1ot of rocearch work dome in tho
field or tiooue analyais and come of them which denote the
significanoce of follar diagnosis arc glven hereunder.

Nicholas (1947), ofter investigeting the relation
batwoen concentration of extractable matrients end tiue of
sanpling for erogs receiving various manurial trestuents
gugzestod that tisoue tests sometimes indicate the lupouwnding
vinaral deficiancy or toxicitye.

Chubb end Atkinsan (1940), inveutizated the foliar
diagnosis wethod in tounto, jotato, ogts and Laize grown
in two golls of different fartllity lewvels and under various
fertilisar treatuents. They could not find any direct
relotionship between the coujposition of leaves and the
oddition of fertiliscers to the gsoils. Aleo, no relatimp
weg found cither between the Intensity of mutritiom values
and yield or between the content of Iy . 0r K in the lenf
and yield. The dletribvution of MK units on g trilinear
gragdh ghoved no relation o the yield obtained ,

A detalled investigotion carricd out by Chapuen ang
droun (1050) %o study whother the K stotus of o citrus &

Fyie;



cen be deteriined by leaf anelysis has revealed that the
leaf, of the verious plant tissues tested, best reflects
the varying potassium status of the nutrient uodiu,.

Thomas g% al. (1953) coupared the concepts of foliar
diasgnoals and standerd walues, with reference to détermi~
nation of fertliliser rejulrenenta of potato, tounto, rmmnex
boan, noize, a.vle and jeach. The nutrients studled were
e 9 iy Co and e They could glve recoxda of nutrlent
percentages in leaves associated with naxinal yields and
the renge of esch eleucnt for each Orviie

rogers et al. (1955, coupared different plant arts
of stravberry and ghowed that leaf was as sensitive as or
even L0re sensitive then any other .laant part os an index
of the mutriant status of the crope.

In a sand culture expariuent with lucerne, Coor end
obbla (1305) found that I end i3 contents of leaves werc
clossly related to i and iig concentraticnyg in btno nuirieant
aclutlion,.

Tdng (13505) studled the nutrient status of cliruas
miroeries in Telwvan wsing leaf analysls as g dlagnoustic
methode. lie could ghow that wany nurseries necled inereaged
application of i, . and ¥,

Ochs (1905) uLag slso stressed the importance of
foliar dlenoals in the potmssiun nutrition of oil _alug.

Jonco (1400) stteupted to define excess, o blicw



and Gorleolenc, Llnite of Uy 4 7y @ ond D contenbo of

looves 1o o . lo, black currenis, rosyborry and sleowiorny
boged on leafl annlyasis and ylald zocuxda.

Tn o field 4ris) on nature [e_per vinos, o aoed
(1oou) cobablligheld thal gystenctlc conslderation of leaf
cuacenbrobions and rabioca derived from follar anel ols won
a satigfoectory basls Zor lertiliser o liocation,

aring the conference on 'Theudstry end Cerbtilliyy of
‘rolesl Uoils' in Uoveuber, 1373 at walelu. ur, olgyale,
~ongebiy reoorbed tbhat foller diegaosis was beling uvoed
arvenalvely for ¢il .aln and pudber. e gaggesbted tuat 1t
con 2loo be extendel Lo laclude plnea ile, coconub, unlze,
sorgint., yaddy znd obaer orops, whorces goil anclysia oo
be uged o a2 rough galde Y0 gowoe orupd. i aloo gusesbed
tnat wkole lant annlyule s of licdtes use Zor Jeriiliser

easesss nb cocepl in the ense of goue izl oro G
1ele Iubcrwototion of folier annclysis daba:

hon interoroting the resulis of follaxr diegnouie,
e Logt luvortent Cooct 50 be bome In wind ig that the
rogulbs of e folior diggnools worely indicute the axisoting
mtritional gbnbus of the plonte They do aob Ladicate tue
roasons Jor bhope carticular nutrient velucs. “hioroforo,
vefore waiilng any eooluvaiabion, on the basis of en
ooy slc, the rogulsc ot be faterzetod with due cunuidopro=

Lian oY thie condliiiong causing ey sarblealor notriant



balence. These are, climatic oconditions, previcus field
perforuance and repults of experiments carried out in the
particular field, The whole patterm of nutrient stotuo
changes with dry weathor as water beoomes a liulting factoxr
and algo in wvery wet canditioans vhem poor root aeraztion unay
boe brought sbout by waterlogginge. In conditions of drought,
there aere narked reductions in nitrogen end phosphorus
content of the plant, -otoosiun tends to increase unless
drought becoues very sovare (Ie ioidevin and “obinson, 1964).

Priis-liielson (1900) reported that the interuvretetion
of cheudcal plant analyslis should be bassd on the total
curves 2o a couposite funoction of the absorbed nutriemt
and applied growth fschbore 1esults of plant analyoslis belong
t0 interwvels of such yield ourves, cach interval being
characteristic of particular inter-relationshipy betueen
yield, mitrient absorption end growth faootor level.

“inerel nutrition is one of the physiological
nechenist of the plont. These nechanisug operate togethar
md resct simultancously in e ocomplex way to amy glven
factor. Thc role of each elenant in the various functions
of the plemt is only imperfectly known but such preliuinary
understanding as we havey formus a baslis for atteupts to
relate foliar diagnoslis figures to the productivity of the
slant,

1e2¢ Moliaox dlagnosis vo soll anmlysis:

Leverington ot ale. (1902) could not find emy



consiotent relotionship botween leaf X status of sugurome
and the anount of X needed for maximmwi ylelds. They aloo
gtated thab the X content of leaf blade ls hi hly dependent
on the age and on the rete of I application. Ihelr conclu~
sion 19 that waleso I 1o very defioient, soil analyoio is
oore rellable than leafl anelysis for eosesolng K reguireuants
of guarcanc.

Leaf couposistlon in apple, raospberry and blaoci:
ocurrent was related to anutrignt eleuents in scll by Jones
(19637, The sell and leaf analysis from long teru field
experinents and gurveys of nuiritionel status in couuercicl
flelds showed in gonerol a rclabtionshiy between the oooro=
wmbtrients in the toy 50il and bthose in the lecaves. in
eddition bo the privary (direcet) effects of fertiliocer
e_plication on lecf cousnosition, there werc alov, in gous
cages, lexre gsecondery (indlrcotd) efrects.

In the cage of deey logu solls, wibth a root range
acverel uebres deeys, nwore accurate inforwation un the nutrioant
sbtatus of Coxa' oronge o.:le trees ls obtuined frou plonts
than firon goll anelyais (Lefevre, 1905)

Cllegnler and siller (1509) coupared fuliar diagnouis
with goll analysois ln deternining the dwogphorus and jpobioulun

=
(s

auireuenbc of grouwndant in Senegale Auong the 57

{3

sborial cxperlumoentu, follar diagnogls values were 0iC

eclogaely corrclabed with yields and response to . and ¥, than

¥
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the regsults of =0il analysie.

Chanpion (1966) opined that foliaxr diagnosis end
soll anclysis are both necessary in judging fertiliser
requirenents of dbanana,

In a study about the mineral deficiencles in young
conteiner cultivated palme, Ruer (1966) found that soil
ocnalysis was less oensitive then folier analysis for
datection of I and Iy deficlenclea.

1.3. Baapling technlijue

According to Bvens (19739), for foliar disgnosis to0
be successful, it is essential that all factors that cause
variation in leaf nutrient levels are ldentified. ‘here
gre et least ten gources of variation including cliuate,
scagon, tiue of day, tree age, age of foliage, between
tree variation, position in erown, nuirient baiance, ciicote
of digcascs and other fuctors. Sampling proceduras are
t0 be standexdiped to take these factors into acoount and
80 as %0 pernit variation dus to poor tree nutriiicn
to be 1solated and Lade evident.

Torestier (1950) suggested that known influences
on leaf composition such ag the dally changes betuocen
coming and evening snd wgshout from living leaves by heavy
reins heve t0 be eliminated by sultably desigmed sanpling
methodd.,



Steenbjery (1954) stated that care should be taiten
L0 choose such orgens of the plant, that the semling ehould
be carried out during that part of the growln; sessun whom
differaences in the analyticel results will be greatest,

Thonas (1937) found that the whole plant anelyuis
will not fummish a gensitive lndex of the differences in
autrition of Jlent due to hetarogencus unalure of tissucs
involved, e deslgneted the plaent parid selected for foliar
malysis as the 'reflect' ws it reflects the ineral otatus
of tue plant as a wiole, Dagabu and leume (1574) envisoged
the leal as the ideel tlssue Lo ssuple, ciace it was
considered the chendeal laboratory of tas lant,

Moe of day for colleetion of seuyle is 21so
Inportemt. Clrich (1552) upined that tiae seut tione bo toke
goolen wag Trom U .. 0 12 noon,

“he sau:ling bechnljues as ap.liecd o differant crops
hove been sugueected by several research werk . rs, Joug of

the iuportant refleronces ave given heprsunder,

Z0bgto

fallo gt al. (1505) suggested that 1n ot exjeriiients,
deternination of niirate nitrogen, vhogphaite=phosphorus
and totol potumeinn in the petiole of the third leaf frou
the gpical bud won o sensitive end sicyle uedtihod Loy
follouing the uineral nutyrition of potatoes,



Jugervect

vlant nutrient surveys of pugarbeet fielda wore
uade by Tlrich (1940) by anslysing petioles of sugarboeet
leaves collected during 1943 and 1944. Vomel and TUlrich
(1963%) in thelr work on leaf analyslis for deternination
of uanganeonc deficiency in sugnrbeet reported thet blades
of physiologioally matured middle leaves reflected the
nangénese status of gugarbeet better than any other tissue.

Tyner (1940) ou;sested temtative aritical levels
of nitxrogen, nhosphorus and potassiun in the sixth leal
of maize at the bloow gtegs.

Sugereens

Nlements (1u47) found that the yown; leafl gheotias
were the nost sultsble anong the index tissucs teobeld Lo
detornine the level ab which potasclun uust be uvaintained
for wexiin crop returns. Haleis (1652) regsorted thot «
and ¥ prequiresents o gugarcane in lauritiug vere establighead
mainly by foliar disgnosis of the third leacf saupled ot
vue culalnatlon of the vegebative perdiod in suwmer, well
before flowvering.

i4llexr (1Y02) collected the central parits witiout
velns, of leaves -0 fron the top of sugarcane plant and
snelysed for nitrogen. The loaf nltrogen jercentage 72 days



after fertilising gave close correlation in the sugar
woduction at harvest,

The deternination of II, » and i deflciency trends
in sugarcane by neans of foliar aia@osi__s was wndertaken by
ilnlais (1963), Iile recommended the cemtral pert of the third
leaf, ouitting the nidrid, for ratoun crops, agoed five
uontho oo the best reflect,

Baged on the regults of 40 factorial experiuents
vith 7 . ond ¥ at three levels on the nain sugarcene soils
in Sen ‘gulo, l:elavolta et al. (1965) found that nutrient
lavels in the udddle part of the third and fourth leaves
were ecorrelated to fertiliser response in the flelds,

During a study by Goodall (1949), it uas recorded
that respyonse of barley to muriate of potash in terus of
grein ylold was significantly correlated with the 1 contens
of the older leaf blades and sbens.

Sweet potato
Leonard g} gl. (1949) reported that the ayplications

of avallable nitrogen end available potesslun were definitely
asgocliated with the I and X content of leaf blades of sweet

ootato,

Cltaug
Chopoan and Drown (1950) reported that the status of
zotoosiun of orange treco cen be deduoced frou the otagsiuu
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content of three to seven month 0ld spring cyocle leavea.

For foliar diagnoais of aitruas in Trinlded, velr
(1966) recommended the analysis of the leaves aged 5-U
nonths.

In his studies on the sanpling uwethods in clirus,
Vedir (1967) renarked that leaves should be ssipled fron
the boginning of September to end of October, when they are
5¢5 %0 7 month old. An addlitional sanyling of ten uonth
old léavea is eosential for potassiuu. It has been
reorted that top three leaves of frult beering oltrus
piont (6=7 month 0ld lsaves) are found to be the best for
foliexr diagnoais.
Aonle

Gachon (1952), based on his study on follar diasgmosis
in s ple reported that 1t is advisable t0o undertake sa..ling
ot the end of the seaxson (September—-Ootober) and to use
the first two leaves fron a twig on the cemntral part of the
tree,

Srowndmit

“ravot (195%) sugpested that the first atage of
flovering 1o the mwogt suitable time for leaf sa: lin; in
groundmit .
Rlge

Velasco and !lovero (1953) studied nitrogen rclations
in rice plant by foliar dlagnosis. They grew rice unlents



19

for 45 deys in a nitrogen deficient sub=golil or in oouulete
nutrient solution end them treated with acmoniuwa sulphate or
trangferred into nitrogen deficient nedias respectively.
Anglysis oix days after treatment showed the nitrogen lovel
of the most rocently uaturod leaves 0 be the best indicator
of the nitrogen necdo of the plent.

Loaf analysis in banana plant was first origlnated
with the sanpling of the lamina of the third youngest leaf
in the guocesalon of leaves fron the top of the plamt since
it had the highest concentration of mutrients (ilewitt, 1955).
Later, the conocantrations of aitrogen, phosphorus and
pobeseiun of third, £ifth and seventh leaves were determined
by Siouonds (1959) and he recomsended third leaf as the
gtandard for follar diagnosis.

Boldyrev (1959) reported that the grein jyield in uheat
was oorrelated with nitrogen end potassiu content of leaves,.
In field and plot tests in which nitrogen and phos i:orus
were ayplied t0 chermozeus, the percentage of nitrogom in
leaves at flovering was highly end positively ocorrclated with
pereantage nitrogen in the nature grain. Graln yield wes
correlatod with the nitrogen and phosphorus content of leaves.
Toliar diagnosis at flowering indiested whethsr or not the
late top dressing with nitrogen and phosphorus wos NECEULATY »
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The Tecrling uethod for rapid determination of nitrogzen
requircnents of wheat and prediction of grain yieldo and
quelity ves discussed by COpenesentove e gl. (1u77). It
wag based on tho determinstion of plant nitrogen contents
at different stages in relation to the colour intengity of
sten sections gteined with phanylacine on a soale of one bo
oixe Ugh ylelds and nigh  rain mrotein content could be
axpected when the value at the earing stage was flve to aix,

coffee
Seker end .iobinson (1563) studled the leaf enelysis

tecimigue as ayuvlied to coffes. The results ahowed thet
sacples of leaves frou bearing nodes would provide the wost
gui table index of su.uly of ¥, . and i, ialavolta e} al.
(1964) recommended the third or fourth leaves of coffee for
use in foliar diagnosis.

Iea

Lin (1963) reuarked that the second or third leaf
fron the apex on the young shoot of tea refleocted nitrogen
gtatus of the ylent nost sensitively. Saupling error vas
reduced if two leaves of averege slze were selected for eaoh
tree., Variability was lecst when ssusling was done fron
.oy 0 mid July and before noom.

lesults of the gtudies conducted by Lin (1yLu) on
the errors involved in leaef sawupling of tee ghowed that
leaves sivilar in unturity and size should be sslectod and



that sanples should be geleoted before noon to avoid diurnal
variation in leaf nitrogen.

The avplication of tissue enclyais in the nutrition
of groemhdusge tomato was studled by Wexd (1903). ile
oollected tiscue sanmples fyom nine crops onch week end the
pauples conprised a coupogite of the fifth leaf frou the
growing tip from six plants, Analyticel results were
correlated with visual gyoptoms of heslthy and abnorual
growth.,

~ankov (1965) suggested that for diagnostic enalysis
of 7 and ¥ nutrition in tonatoes the fifth leaf from the
top of the waln sten should be oollected durin, the period
botueen the set and riyening of fruits. (s furtuer works
showed that the use of stems, fruits or roots for enaljysis
reduced the acowraoy of dlagnosis,

Tyler and Lorenz (1904) studied the nutrient nceds
of melons through plant tissue enalysis. Four melon types
grown with and without added I and i were sa..pled periodl-
cally to determine nutrient levels in petiole and leaf
blede tissues, [lesulitsc showed that petioles were uore
senpltive to awvalladle supply of U, . and K ani were core
satisfactory for plent analysis than the leaf blades. Farly
pecagon saples were better for I eand ¥ analysis than late
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soason sanples. Differences between melon types were siall.

043 peln

Suilde and Chapes (1963) reported that the first,
17th and 25th lesves were best sulted for foliar diegnosis
in oil palnm,

Cheniocal analysis of upper and lower rank leaflets
has ghown that while differences in couposition are generally
suall, they could occasionally affect the laterpretation
of results, Therecfors, llandreck (1972) suggested that
sauples should contain equal mubers of upper and lower
rank leaflotse.

Cagoave

In the nutritional studies on casseva (lgnihiot
egculenta Crantsz), ‘ushoedes gt gl. (1975) have deseribed
the sanpling teschnique for follar dlagnosis. They reported
that the petioles from the widdle one~third of the total
leaves would serve as the best tiasue for L, -y * and Ca.
The percentoge of Uy, ¥ end K in the petioles frou clddle
one=thixd of the total leaves, oollooted 4.5 uomths aftexr
planting ocorrelatoed well with the yleld, thesrcby Juatifylng
the choice of the tissue for enalysis and indicabting the
pogeibility of predicting yleld by tissue analysis.

Cacao
lioDonald (1934) hap reported that young lecves
of cocao are best for foliaxr &iagnosia, Proo a
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ostudy conducted in New Guines, Schroo (1960) found that
second and third leaf, fully green, fron near esex of fon
shootas daken in July are best for detecting phosphorus
status of the crop.
“ineapile

Zhe whole leaves including the white tissue frou 11
as well as 33 wonth old plants were recoumended by soverel
workers for folliar diagnosis. Acoording to Cibes and
Sauuels (195¢) the aritical levels are found 4o change
depending upon the stage of the erop,.

“oliar dlegnosis of rubber for Iy . @ad I was done by
Shorrocks (1901). lie selected four leaves each frou 2 Lature
whorls exposed to full sunlight on outside of the canouy.

A conposite samyle from O trees was collected. Only the
leafl laninge without petioles and nidrib were usped for
enel;sis,

-ocanutb

“revot and Ollagnier (1957) studied the U, ., 7, Te
end ; status of cooonut leavea. Erom wature palus, taey
pelected the first coupletely deweloped leaf showing nerdly
visible inflorescence for analytical pwrpose. Ziller and
irevot (1960) have reported that the 14th leaf of nsture
palug can be selected for foliaxr dlegnosis,



Singer
Johnson (1978) has reported the follar diagnosis
technique in relation to U, ! and K in glnger. ile found
that the group of fifth %0 twelth leaves gppeared to b the
best suited for foliar diagnosis of ", » and X status of
the orop. The period betwean 90th end 120th dey after
planting was recounended as the optimmum period for the
deteotion and anenduent of the nutrient status of the cxop.

Detaard (1909) designated the first older uature
leoves with petiocle from fruit bearing higher order branches
as the bast 'reflect' in the esse of peuper.

1440 Critical level of nutrients

The tarn 'critical ooncentration' refers to th
optirun concentration of a given nutrient elecuent in plant
tiopue above which response %0 further increuento is
doubtful or occurs at rapidly divinighing rates. A otudy
of the regrescion trends in corn by Tymer (1540) hap shoun
that at nutrient levels in excess of the critical concca-
tration, extronecus factors are apt to have a groater
influance on yleld than nutrient content variation,
Generally, it is apsuned that the yleld and foliar level
of a siven elenant arc continuous functions dependent on
the fertiliser doses a;plied to the soil.
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The critical concentrations of different nutrient
elenants for different oxops have been worked out by
several recscarch workers, The following are soue of the
fuportant references in thip regoxd.

otako

nmer (1946) suggested that for higher yiclds, the
petioles of potato leaves should contaein 1200 upiz nitrogen
in the early stagsa.

Roche gt ol. (1960) could get & good correlation
between nmutrient defiociencies in soil and nutrient concen=
tration in naize leaves, the critical leaf contents for a
resgonable yleld baing 2.2" 1Ny, 0.2 1*‘305, 1.4 &y U3 Ca,
Jed 10 Oed” iz and 0,18 8. Oke (1908) has suigested 300 .o
of nitrate nitrogen in the leaves of melze as the critical
level. Scluble nitrate oontent is a more effective index
than total nitrogen content. The suggeated critiocsl
levels for ii, : and ¥ in the ear leaf of malze at the dry
Legward inlands of Antigue were 2197, 0425 and 2,17
reospectively while at the vet islends of Doudnice the
values were 2.5%, 0,18 and 2,327 respectively (Torde,
1976).

Sugarboet
Vonel and Tlrich (1963) reported thet the



physiologically mature middle leaves of sugarbeet should
contain 15 to 25 ppm of mangamese for high ylelds, whercas
the critical ooncentration of manganese wes 10 ppm.

According to Borden (1947) the percemtase K,0 in
leafepunch saxples of the variety 32=(560, provides a fizure
which represents a criticel X level, Ile su;cested that if
lsaf punch samples at 3 monthso ghow 0.4 t0 D5 £,0, K
fertiliser should be applied immediately, Cleuents (1947)
bag worked out the ¥ index which ls ths X oontent of the
sheaths expressed as a percentage of the sugar free dry
weight and reported that it varied from 0.17 t0 5, At 0.17y
the plants were stunted and sickly, while at 5.0 they were
lugh but of poor quality. The minimum E=index needed for
cdequate growth 1g about 2,25, The ulnimum - index for
healthy growth has been got at 00,0807, Halals (1563)
recorded that optimum levels of 1,95 N, 0.48° ¥,05 and
1,57 K,0 on dry matter basis in the central part of the
third leaf for retoon crops aged 5 nonths are sound, on
his study from year to year as a follow up basisg.
Sarley

Goodall (1949) sugzested the Uuniting values of 04935
K in older leaves and 1,01 in stems at time of eaxr

CLOTEENOS,



Swaet potato

Leonard et al. (1949) reported that plants with leaf
bledes varying from 4,75 %0 5% ¥ in early sumner and from
% 40 3,97 1 at the harvest end with 27 K during ell steges
of growth produced higher yields,
Sproundnut

Based on the results of fertiliser experiments
conducted by Prevot (1953), the oriticel levels expressed
ag percentece of dry uatter in leaves are tentatively given
08 4 U, 042 F and 17 K,

Denang
The oritical levels of nutrients reported by ‘lewitt

(1955) were 3.0 17y 0.457 Fp0, and 3e3° K0
Iee

The critioal nitrogen conoentration on third lseves
in various verieties was reported %o be 4,0 to 3.6 by Lin
(1963)s Lin (1966) remerked that the critical 1, + and X
oonoentrations in leaf &ry metter were approximately 4
0420" and 1.5 respectively. Akhmetov snd Balrauoy (196u)
have suggested that the optinel M, I and K contents assuring
best hervest would be 4.5 $0 4485 0.5 t0 0.6 and 2,2 %o
2.4" respectively.

Ionato
The following set of satisfaotory nmutrient levels



were deteruined for tometo by Ward (1963) in Amerioa.

7 54257, F 0487y K 4%y Ca 1,50, lig 0.457 and "X ratio 1,31,
The oritical levels on £ifth leaf from the top on main stem
during the period between the set and ripening of fruits
are 3.25° I and 0,217 P,0; @8 reported by ‘ankov (1965).

In the oope of potessium fertilising of oil palnas,

Ochs (1965) raported that for wvalues below eritical level
the reletianship between yield and leaf X oontent is linear,
an inorease in 0.,1° K in the leaf repulted in an yleld
increase of 10, Ochs (1965) has elao suggested that
potessium oontent below 1 in the dry matter indicates ¥
defieclency., The oritical levels in solls were given as 0,15
to 042 m.eq. oxchangeable K per 100 g in soils with a fixing
copasity below 10 m.eq, per 100 g. Ruer (1966) could
observe visual defiolency aymptoms in below six uonths old
sontainer cultivated palns, at & level of 2,0 to 2.7 [’ and
2.06 t0 0,10 lig in the 9th leaf,

Apple

Guyon (1947) found that healthy apple leaves cantained
about 2,3 per cent nitrogen, whereas deficlant lzeves
contained only 1.5 per cent.
Cacoo

The values for intermediate range for !/, » and I are
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2032y 0422 end 2,197 on 4ry natter basis as given by
lioDonald (1934),

Sen g4 al., (1947) have given an internediate conposi-
tion of 24527, 017" and 0,647 for N, ? end K respectively.
The concentraticns of N, P and X at which the plent will
shov defiolenay ayuptomg are 1,090, 0,096 7 and 0.% respec=
tively.

24 2

A nitrogen ooncentration of %,00° on the éry natter
or lsaves was cinsidersd %0 be a low renge by Jamunele b al.
(1955). They have aleo given the internadistc range velues
of ¥ end K a8 0,177 end 4.257 Peapeatively.

Rubbep

Shorrocka (1661) reported the intermediate ran.e
values of UV, © and ¥ a8 3,07 $0 3,34, asove 0.,27° and 1.11
respectively. The deficlenay level of nitrogen was belou
3,3 and that of ¥ was below 0.217 in shaded leaves.

Locamub

The critical levels of ¥, P, K, Cp and i recomnended
by Irevot end Ollegnier (1957) are 1.7, below 0.1°, 0445,
045" end 0,35 respectively.
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Zepper

DeWaard (1969) suggested the followin; nutrient
veroentages in the first older nmature leaves of peyper for
use in follar diagnosis,

Iutrient Healthy Deficlient
N Dol 247
010 © 0610
g 344 2.02
Ca 1,66 1.2
Ng Oedd 1 e20

e Nutritional reoguirements of turmexrio

Teports on the matritional requirenents of turueric
show that it requires heavy manuring, But the fertiliser
recoumandation for turneric in Keralas is 30, 30 and 00 kg
Uy ¥505 end K,0 per hectere regpsotively (Anon., 1970).

Bedir (1964) reported significant effect of I and X,0
on plent holght, tiller production and yield wiille response
to ¥,0; was rather negliziblae, Alyadural (1506) found that
100 kg/ha of amaonium sulphste doubled the yield over thet
of an unuanured arop. Huraleedharen and 3alakrisinen (1972)
have reported that the yleld of turmeric was algnificantly
affected by the application of fertilisers. The trostment
WO kg 1T » 100 kg };"205 * 200 kg K20/ha produced naxioum
yield though the response was not lineer., lnder ilrupethi
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condivions, Reo (1973) vscoxrded highest yleld through split
applications of fertilisers containing 312.5 ki Uy 112,5 kg
#50; and 200 kg K,0/he. According to Rao et gl. (1u75), 25
tonnes of cattle manure or conpost and 03 kg /ha as 0il
coke were found to be optimum. A fertilisor dose of 1091038
126 kg of MiPsK per hectere wes recommended for the best
yields under Andhre conditions,

Various attributes like gernination percentose,
oversze height of plente after 3 amd 6 months of geruination,
aversge nunbor of shoote pexr heotare, storags jquality and
total yisld were studied at Solen with a view to standardise
the optivuu requirements of Iy, ¥ and ¥ for turmeric. There
was 1o glgnificant responee for different fertiliser combie
nationg over the different attributes under study., The
highest yield was recoxded at the HIK level of 403303120
closely followed by the level 120145190 (Anon., 1977/

Rao and Reddy (1977) obteined a linear resyonse to Ll her
doses of N end ¥ and the highsat yield was recorded with the
applioation of 375 kg Wy 175 kg P05 end 237.0 kg X0 per
hectare. Anon (1975) reported that there was no sioni-
ficant regponse to fertillser combinations over ;ield and
aversge number of shoots per plant in case of turaeric,

The highest garmination, average mumber of shootu and ;ield
ware obgzrved with 120, 30 and 90 kg U, ¥ and X por hechiare
reogpectively end the lowest yield was recorded with 0, 0O
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end 30 kg Uy, v and K per heotare respectively.

Subrenanie g4 gle (1976) found that application of
I at 124 kg/ha as urea recoxded asignifiocently higher jield
over the 124 kg M/bha in the combined form of groundnut cake +
urea and the other two lower levels of I' application tried.
1t uas obsex's;ad that far ths application of nitrogen as
- fertilliser, urea was not only cheaper but slso gave a higher
yield over the ocmbined form of 911 ceke and fertilicesr urca.
The applied phosphorus (30 kg 2205/213) hag si nificently
influenced the 31_.@1&. ilowever, the two levels of X0 at 51
end 102 kg/ha had no response on the yield of turueric.

According to Krishnamurthy gt al. (1972) the jield of
oleoreain in twweric varied f£rom 4 to 7.5 per cent snd the
oleorcein contained about 18 to 25 per cent essontial oil
and 30 t0 47 per cent curcuzin. Lewls et al. (1.74)
reported that turueric contained 6 to 7 per cant oleoresin
and the oleorcain contained 18 to 20 per cent volatile oil
and 35 per oent curcuuin. llathal (1975) estiuated the
cleoresin content of cix types of turmeric and found ishe
vaxitr oleciesln contend in 'Allepupey finger tureric'
(2445 )¢ The bulb of ‘Alleppey turmeric' contained only
10,2 per cent oleoreoin, Keishnamurthy eb al. (1970) tried
dlfferent oxtractents and apparatus for oleoresin extraction
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end found that acetone was superior to aloohol end othylene
dichloride, In the case of eoarse powder (50 mesh) Sozhloet
nethod wos found to be better wihile percolastion and Soxhlet
uethods were equally effieclient in the cose of fine powder
(60 mesh), Anong 12 turmeric oultivars they noticed a
variation of 5.5 to 10 per ocent in olecresin ocontent in the
case of fine powder (60 meeh) by Soxhlet method. rhilly
(1974) notioced a variation of 12,1 to 21.1 per oent in the
content of oleorsein in turserio.
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MATERIALS AND Liaoda

A field experiment on turmeric was oonductad at the
jorticultural College Canpus, Vellamikkarc, frow lay, 1579
to Jamexry 1980, in order to study the effect of xnded
doses of nitrogen, phosphorus and potassiuc on the yicld
end cuality of turmeric and also t0 standerdise the plant
tissue suitoble for foliar diagnosis in relation to I, .
and T,

1. OXp
1.1, 8 e 0.

The location of the flield experiment waoo at 10,32°l
latitude end 70,10°7 longitude at an altitude of 22.25 m.
The area enjoys a typical humld troplcal cliuate., The
detaells of the meteorologiocel observations for the period
under the experiment are presanted in Appendix I,

The site of the experiment wes uniforuly level in
topogravhy amd the soll wes deep, wsll dralned, nmoderately
oeld and medium oley loan., The chenlical charcoteristico of
the soll arse glven in A_pendix XIIN

The experiumt was laid out in a 33 factoriel design
with three levels of nitrogen, phosphorus and potascium in
mmse% blocks confounding the effect of intersotion

DD

7227 totally. The urocedure folloued for the allocation
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of various treatnaents t0 different plots weo in eccourdance
with Vates (1Y37). The detalls of the lay out (:’ig.1) are:

Total nunber of treatuentss 27

Tumber of replicetionss 3

Tunber of blockss 9

Total nmumber of plots (bedg)s w1

Gross plot sizo: 4.2 X 12 1

et plot aizes 300 x UeY i

Total experinantal aree: Jed41 ha (J0ue24 mg)
Spacings 0z 15 e

Number of border rowss 1

Tumber of plants per lots 112

The lowvels of nitrogsn, phosphorus end Obousiw

anployed ares

1. n, 0 kg T/ha (0.0 /u®)

2. ng 20 kg "/ha (2 /)

e n, 40 kg Ti/ma (4 gfu®)
Lewels of phoguhorusg

1. p 9 kg #,05/ba (0.0 /o)
2. 1 20 kg #x0/ba (2 g/vf)

3¢ Dy 40 kg 2y0c/he (4 5/ud)
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Lovels of pobeggoiun

1. kg 0 kg Kyo/he (040 &/v®)
2. Iy 40 s K0/ha (4 /o)
3. Ik €0 kg Kx0/ba (8 g/u’)

15 ield culb

The land was arepared by thorough ploughing oand wes
cleaned out of gtubbles. Deds of sluze 4.2 u 2 1.2 1 were
talten leavin: a goece of 40 cm width in bet.ean cnd chuommels
ware provided to jet sufficient drainggc. aru yard uanuve
at the rate of 40 tonnes per hectavre wos a lied ne bouold
dose., 7The fam yard uanure conbalned .39 per cant 'y .20
per cent ;'“2{)5 and Q.4 per cead Kzi). 3ced rhiucoe ugel wae
elghing 15 t0 20 3 each and had ot least two viable
healthy buds. The variety used was lasturi “mak,. lanting
wao done on 22nd oy 1979. Bffective gerudnation uao
commencad by the Sth doy after planting and 50 of tue
geridnation was over by 10th daye. All the culturol ond
plant mrotectlon jrocticco followed were in accoidence
witii thoe ramcitege of .roctices of the Herala Agplculturel
Tniveroity, 19T-e

idtrogen, phosphorus and poteossiun uere ou.lied in
the for: of urea, superphogphate and wuriate of otash
respectivoly. ull dose of phosphorus and ball the dooe

of notasgluc wore g, olied oo basal.e The occomd helfl of
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potosaiun wes epplied on 60th day after planting. Iwo=third
of the nitrogen dose was &pplied in 30th doy after Jlaating
and the revalning one=third was giﬁan on LOth dgy after
wlandinge

The oxop was harvested on 19th January, 15U0.

1.4. Cbgervabtions

Obgervations on nunber of tillers per cluzp, nuuber
of leaves per tiller, height of tillers, frosh weight of
rhizomas, dry weight of rhizomes and total dry uatier vere
token at wonthly intervels starting frow the JO0th day efter
plantinge. Accordingly the senpling periods were nuuibered
a8 1, 24 3y 44 5 and O for YOth, 120th, 150th, 1udth, 210th
and 240th doy after ulanting respectively. Tisoue caijles
vere collected from the leaves, pseudosteus and raizoces
of thoe »lentg et these periods for chbeuleel analyuis.
Tissue sangles were collected fronm all the three replico=-
tions and made into a couposite macple for the purywoe of
chenioal analysis.

Leaf sauples oollected an 120th day efter nlanting
(pecond saupling period) were used for stondardiocetion of
loaf nositions. The leaves were maubered frou top Lo
botton of the tiller, the last fully opened leaf belxn;
referreod as loof To.1. The first six leaves {ron leaf
pogitions one to six from the top of the tiller were
analysed for altrogen, phosphorus and potossiuvil.
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2. Analytical uothodg
2.1. 3S0il

Tor the mochaniocel analysis of the soil, tho
International . ipette wethod wes used (rijycy, 1942). The
H1 0f 112.5 soilsuater suspension was deoteruined using a
il meter. Total orpgonic carbon of the poll was eotiuvmted
by the nethod of Wellley end 3lack described by -iper (1ud2).
“or the deteruination of nitrogen, the Kjeldahl digcotion=
distillation method glven by Jackson (1954) was followed.
Available phoophorus was determdined in the Doy oed
extroot of goil, by the ehloro=-stannous reduccd nlybdo=
phosphoric blue colour wethod in hydroahloric ecld systen
(Jackson, 195<). The exchangeable potossiun extr.ctod by
177 neutral axoaniun scetate was deterained flaue zhoto-

uetricolly and roported as avallable jotupoiun.

The total anitrozan content of the ylant usteriol
was detertinal by the nioro Kjeldahl nethod (Jackoon, 1uSu)e
Par the detsruination of phosphorus and pobtosuvius, the
»plont pDaterial was digested in a cwixture of perchiloric,
sulphuric and nivreic scids (11219),., The phosjiorus in She
tripple ascld extrect was determined by the vanadouolybdate
yellow colour wethod. iotassiun was deterudned using
flane photometer {(Jackson, 1958).

L]



The comnter-curreat extroction using a Soxhlet
a_oaratuc was used for the deteymination of oleorosin in
the freshly ground dry turneric (A.S5.T.Aey 1960). The
golvent used wao acstonc.

Tue data releting to each character uwere analyoed
by epplying the anslysie of vaxiance teciniue as eugsested
by ‘ense end Sukhotoe (1907) for confoundod factoriel

exgarinanta.



Kesult




The observetions and results of statistical analysis
of the seffect of different levels of nitrogen, phogphorus
and poteassium on the norphological characters of turmeric
are suwmariged in tables 1 to 3 and in Appendices I1 to 1V,

1.1, Mumber of tillers per clump

Observations on the number of tillers per olump was
recorded and analysed at monthly intervales from 90th to
210th day. The results are uresented in Table 1 and in
Appandix 1I, It was revealad from the regults that the
mroduction of tillers was not influenced by the fartiliser
treatnents at earlicr stages of plant growth., 3ut the tiller
production at fourth period was found significantly affected
by the lewels of potaseiun epplied. The tillexr production
at k, level was aignificantly superior to that at ky, and k.
The k, and k, levels were on par, Sinmilerly the nuvber of
tillers at fifth period was determined by the levels of
applied nitrogen. Application of ineremental dosec of
nitrogen resulted in en lnoreased jroduction of tillers.
Maximm tillers were produced at n, level followed by ny end
Bye Tiller production at ny and n, were on per.

1.2, Number of leaves per tiller
As evidenced from Table 2 end Appendlx 111, the
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Table 1. £feot of MN:X treatments and ycriod of gsrowth on
the number of %illers per cluiyp of turmeric.
le od
Lo, Treatmont v 2z 5 ) 3
1. Bypak, 1450 1439 1,07 1.56 1433
Ze  Doiaky 1.75 1.5 Se11 2e%5 2e44
Je Nobgks 1.75 1.50 2022 %000 133
4e nuky 1.42 1.64 2400 1,67 1455
5¢ RyF4ity 1458 133 2422 2o 2e00
Ce Ny By 14586 1.83 2400 2ot 1.57
Te nDpsz 1 067 1650 1.60 1.55 = a0
Oe nvpzk1 2400 1.78 2456 2oy 155
Ye n.O;;szl{2 1.7 150 1.7 2eU 2eDd
10. nypgk, 1456 1.65 2e11 2433 1.50
11. n1p0k1 1.50 133 2e11 5022 1.60
12, By Bk, 2442 2.00 2400 17 1.07
5. n4 P4k, 1,58 158 1.7 Je44 1.76
14. n, Pyky 1.92 1.7 L LS %o 2ol
15. n4h4k, 1450 1.67 2450 170 1.22
10, 31921:0 1683 129 2650 2044 Zell
17. nqpoky 2600 2.39 233 5433 Zel2
10e nypoks, 150 1.7 2444 511 2600
19¢ n,p5K, 133 1.92 2411 14606 2 o45
20+ B,pHKye 1,07 1456 2 e84 3622 2oL
21. nypyks 1.75 1633 2444 244 1ot
22¢ n,pek, 1.33 1042 2607 275 1.07
23e n,pgky 1,07 1.21 2422 244 1,50
24, %?1]‘2 1.67 133 Sead 2407 Ze11
25« BaPKy 2,08 1.44 133 2422 2445
26, n,PoKy 1.25 1682 2011 3 0 2050
27 1’!-2132122 150 153 200 2655 1.7
lican 1.7 153 2023 265U TeUT




Table 2,

38

2.0t of WK treatuento and period of Jrowth on
the nmumber of leaves per tiller of turmeric.

seriod

foy Treatuent B 2 3 g 5

1. mypgky 5 o46 542 6470 Te83 Se01
2e nyDHk4 559 5424 6405 <e05 741
e nopokz 513 5454 6497 DeST Te57
4e ByD4ky 5409 4485  Ga11  T.86 .81

5e !L«-”Q"k‘ 590 6406 0473 041 Leld
Ge 210.2'1152 6600 599 0492 5607 Led3
Te n4poky 6e14 553 Getl Ge il 6462
Ge nopzk.' Ce26 5e42 755 Do) Te44
e Bopgka ST 3481 0607 0«90 000
10, nya0k, 457 5466 Te23  Te29 5431
11. n19k 5600 5400 T.64 523 40
12. n1p0k2 4,95 432 0471 Te40 Te32
13 nyp4k, 4496 4.75 747 006 071
4. nypsk 5476 4491 5496 6435 0439
15. nypeks 5404 5e24 6473 7425 7450
16. n1p2k0 4493 440 6030 5401 6.30
170. 2111)21{1 4 .97 50% 5450 Uell 5 o906
15, nypsky GoT4 5405 6.4 501 6433
19. 0k, 6430 4400 G677 G.26  Gu68
20, n,pyk 5,02 4497 5.7 7492 5,70
21, n.zpoka 4492 535 Lol7 T4 Gedd
22, n,pel, 4420 5450  5.27 6425 699
23, ﬂ?PA‘k«‘ 543 4,03 6456 4o 538
24¢ NP4k, 4 .96 441 5 o&3 6400 5 el

25. Bypk, 459 5457 ©53  Tod5  Ga54
26. n,poky G.10 537 6482 0600 LeTO
Y R 4476 5440  5.68  5.38  0.37
ticen 5440 5415 0409 05U LT
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Table 3. T7ffeot of UIK treatuments end period of grouth on
the heigzht of siller of turmeric.
for Trostaemt T Py 5
1. nopoko 0325 7932 99400 99650 115.22
Se %Pokz 56467 52476 51495 79560 90489
G, %1711‘2 5Ue¢T5 00«04 6«83 L e3D U9 e22
Te nop2k0 0533 SRIRLY | 97 89 10100 105453
Je no}?zka 43600 57T 6350 86 407 107.11
1. 211?@’-{1 05 o533 T700 95 56 120,01 10645
12. 31901{2 4950 34 427 37656 &5 059 105 400
13 nypqi, 0043 T1.82 90,22 107.20  103.22
140 n,p4k4 000 78467 4 045 36,61 131.11
15. n1&31k/~ TT7e42 3175 95 .94 G607 107433
16, n1 321‘:0 44650 5500 0845 07506 973 50
1 Te !11 921{1 62 50 66-»78 35 422 T2 Ge11
18 n1p2k2 036353 T335 101,00 Cuedd 114653
230 o ngyok1 544335 73800 36400 UueTR 115.11
ele n2p0k2 50600 71405 U3 e22 106.11 110,07
224 ﬂ2&)1kg ()7 067 62 70 37 822 100605 100.44
2De %1‘)11{1 49 L3 52650 72411 VeV G4 ot
24e n,pqks L1656 02483 95422 11300 U5 «0T
25, n,igl, D1.67  U6.14 108,67 10456 121,56
20, nepak.‘ 59 42 70449 U900 107456 111.55
27, n,p, 4T.75 50490 76433 85.95 102476
Jcan 59 648 63—3065 600 947G 13517




40

fertilizer levels euployed in the study did not influance
the nunber of leaves per tiller of turneric. !lowaver, the
levels of nitrogen significently influenced the nunber of
leaves at fifth period. The treatuent n, was significantly
superior to n, and n,e The leef production per tiller at n4
end n, lavels wes not sinificently different. The nunber
of leaves pexr tiller inocreassed with increasing perlods of
growth, the meen velues at first and last periods being

5.4 and 6407 respectivelye.

1.5, Height of tiller

The results of the study presemted in lable % end
Aypendix IV revealed that the height of tiller was not
influenced by the increcantal doses of nitrogen, phosphorug
and potepsiun, Thore was marked incressc in tbhe helght of
tiller with advanocing age of the orop, the uean wvolucs at
first and last periods being 59.40 om and 105,17 e
regpoectivelye.

The obgsarvations and results on the influencc of
groded dosen of fertilisers and sge of thce crop on the fresh
and dry wvelghts of rhizonme and total dry uatter production
are presented in Tables 4 to 6 and in Appendix V.
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Table 4. TFffect of MK treatmemta and perioé og growth

on the fresh weight of rhizome, kg/m".

To, Trestuent N 3 3 &g% N o
1. nypk, 04565 0.998 1.156 44550 Selh4
2+ nyDyky 04805 1.180 1481 1.096 4 4320
S nopoka 0209 0 «501 0519 0007 1 015U
4, nop1k0 0525 04985 1378 4,007 2600
S¢ ngpeky 0203 04503 2,104 T 000 1,607
6s nyk, 0,625 1.323 1,844 34057 4e1%5
Ts noPk, 0347 04725 1.104 1,237 44726
8¢ NPk 0.102 04320 1.548 1.400 24319
9e ngpzka De3tH 04807 1,748 14052 2607

10. nypuip 0391 0.825 24067 1.970 24593

12, nypgk, 04350 0770 0.474 215 54519

13. nqpk, Oe521 04920 1570 1.119 1.70%

14, nyp4kq 04216 04536 1.674 5 o390 3o 1l

5. n,p,kz D025 1.044 1341 2007 475

16, n4 poky 04091 0.257 04437 J o307 24815

17. nypoky 0407 04459 04681 1.667 3496

18, nypk, 04320 0,790  2.346 1563 24720

19, n2p0k0 0105 0 o336 059 1e490 19T

20, n290k1 06200 0405 0711 Ze844 20104

21. n,pyk, 0316 04720 04993 04059 4,067

22, n,pek, 0.629 1,158 0.91% 3,193 2,052

24 Bopek, 04825 1.001 1000 1,000 5143

25, nzpzko 0762 1,168 04911 24711 Ge222

26, B,poly 0.421 04696 1,044 1,067 34015

2T Bypk, 04525 04748 04956 24793 44692
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Teble 5, FEffect of NFX 4restnoents end parioé of grouth
on the dry weight of rhizome, kg/m".

No. Treatoent -z -] ngﬂ 5 £
24 n‘)yol& 0,009 0,091 04124 0.212 00290
Do nnpoka o005 2,009 04050 06074 Je15Y
4, n0p1k0 0.010 06153 0.127 o307 Oe422
S5e n°p1k1 04,007 0,099 0.15 6090 Qe300
Ce nop‘ke 04034 0,031 0187 prY Y 04200
Ge nopzk, 06009 0,010 0.123 0153 04263
Ye nopaka 06021 0,042 0.154 06125 0420y

10, nypuk, 0,011 0,034 0175 Oe19y Je149

12. n1p0k2 04025 04000 0392 0427 342901

13, n1p1k0 04010 0.021 0«140 06120 o131

10, n.‘% 0,006 0.006 0.040 04095 D629y

18, nyvk, 34019 0.063  0.224  0.15u 04304

19. n,pk, 0.019 04063 0.073 0171 0.128

20s Dypgity 04012 04036 04055 04377 04415

21. nalbkz 04034 0.100 04088 Q7T Oe224

22. nzp.‘ko 06020 0.100 0088 04356 Je313

23. nypeky 04004 04037 04254 59222 24164

24, n2p1k2 04010 0125 0.195 06107 Jel4

25 . ﬂngko 00029 0 o‘% 0 057&' Je2t31 Q -:‘397

20, n292k1 Je037 0084 062350 Q.110 Oe222
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Table 6., DNffect of NFK treatuents and period of growth o
on the total Axy metter production of .turmerie, g/u.

S1e e#fod _
No, Treatnnt 4 5 o

1. nﬁ)?!)kﬂ 04331 0.662 04036 1,550 1.100
2 nopok‘ 0.119 0.T79 0,630 Jet317 0944
Se nopokz 0.152 0,550 3299 06037 JeT69
De nyPqky 04196 1.065 04999 24156 1.371
Oe DyPeks 0202 04364 0.764 1,176 04958
Te Bcpzko 0e102 0.773 0.064 A 24093
e %sz1 0e245 0258 04844 D795 0937
9. nopekz 0179 00464 0.044 Q735 1,216
10. n.‘poko 06244 JeT3T JeT1S 0007 0045
1. n,pok1 ' 04320 0880 14200 1342 14420
12. 111 110152 0¢246 0 +268 0920 0 o928 14042
13. 31P1ko 0236 0294 0005 0537 J.018
14. n4 p1k1 04269 04464 0.754 24039 14311
15, ny ;@1122 06377 04705 04013 0719 06739
10, 4Dk, Je143 0250 D31 Jed 10 1016
17. n“pzk, U137 (032 Q2550 SPTEA) | 1277
10 ngpok, D625 04593 1.153% JeGd4 1403
0o noply 26197 0457 0733 Ve T50 36059
2o  fapykg Del47 04487 D714 141 1.417
Sl nugk, O e i 0eTT70 O edils Jeli3b J el
22e Bpueky Je217 JeT11 De2% 1250 16254
2% 3123'311*;1 Je115 0533 0 o454 JedT2 < eti20
24, %;31% Q175 1021 QT 0450y JeUDd
25, %?ako De314 Jet49 1155 220 16200
20e ByDRly J o35 1.104 D725 JeT14 Oed74
27, 32921‘2 o147 Se371 06557 JeUfy 7«07

&
k
o
¥
LI
.c,\
&

5717 OT4 14090
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241+ Trosh welght of rhisome

The effect of fertilisor treatuents on the fresh
welght of rhizome (yield) at harvest hes been exaucined end
precented separately.

1+t wag observed that different lewels of anitrogen,
phosphorug and poteosiun end thelr interactions ecould not
influence the fresh welght of rhizomne at differemt Leriods.
“arther, it was revealed that the freeh weight of riigsoue
wag deteruined by the age of the orop. There was o oteody
incronse in the fresh weight of rhigowme with lnecreassing
veriods of growth. ilouever, the inoresse in freah welght
batween second and thlrd periods was not significant.
Thereafter, vearked increases were noticed in freuh weight
of rhizone between progressing yeriods of crop growth, the
freoh weight of rhizoue being the highest at the last oriod.

2.2¢ Dy welght of ruizone

As in the case of fresh welgnt, the dry weight of
riizowe also inoreased significently with inecreasing jeriod
of growth, except at the sixth period (Table 5 end Appendix V).
The dry weight at sixth period was the highest and was on
por with that at the fifth period., The different levels of
nitrogen, phosghorus end potassiun applied to the crup
oould rnot influence the dry welight of rihlzone, |

2e%, Total dry uabter
The results pertaining 0 the total dry ustter
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roduction arc glvem in Table 6 end in Appendix Ve The
influence of periods of growth an the totel dry matter
mroduction wes elso significent os in the ocase of freoii and
dry weights of rhizoune. The dry zmatter production incremsed
continuounly with increasing periods of growth. Tae
inoreose fron third to fourth period was not stotistically
pi nificant. The totel dry matter production increcsed
significantly at 2ll other periodas, the highest value being
abt the pixth period, The maximms production of dry naiter
tock place during the period from 120th day to 150th day
after planting (0.391 kg/mz) which accounted for 35..7 por
cent of the total dry matter accumulated. The levels of
arulied potossiun also significantly influenced the total
dry metter production (Appendix V). The total dry watter
sroduction wes highest at the k, level which was on par
with kO end si;nificantly superior to kz.

5. iblzome yleld of turmeric et harvest

The data on the yield of vurmeric at harvest are
:recsenbed in Table 7 and the analyeia of variance in
Appendix VI,

Statigtical analysis of the date rovealed that the
levels of nitrogen, phosphorus and potogsiac and their
internctions involved in the study could not influence the
ridgous yleld of turusric at harveat, significantly. ‘lowevoer,
the higheot yield wes observed &t nypgk, level (3.46 ks/u),




Table 7. S“hizome yield of turmeric at harvest, fresh weight, k&g:;./mf‘2 .

1. Replication Repllcation lieplicmtion -
Jo, Trestuents I 11 111 iiepn
1. nopcko 251 2¢32 3046 2476
2e nop0k1 4,15 %412 2.41 362D
4. nOp“kO 20D 270 2422 2459
De nop1k1 2449 Ze13 21 2.84
6. BO}_).‘ka 1,97 2409 283 250
7o nynoky 2.64 2464 3402 2463
8¢  n,DPokK4 2,04 337 225 275
Ge nOsza 3 20 1.65 2465 2 052
10, n,pokg 2493 333 4,12 540
1. n1pok1 250 %404 3.04 3-06
12. !11P0k2 2.16 %10 2e45 2401
13, nypeky 1,66 3420 347 2497
15. ny ?1k2 2493 1450 Bl 2.77
18, n1p2k2 311 2410 5601 2.74
20, nypoky 34,02 5413 1,96 270
21, nypgky 3462 1.59 4415 3,12
22, n2p1ko 130 3693 . 277 2.69
24, n,p4k, 2,95 1465 2493 2,51
25, nei)eko 4.15 2,484 5403 3e%0
20, D, Dok 3507 2492 271 D25
27, Nk, 1000 2412 3480 2460

IID 2470 PO 225 kO 275
n, 274 py 203  ky 2.8

TeTe  for coupering levels of U, -~ and ¥ - T,
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closely followed by nypkg (3.36 ka/n®).

The oontent and upteke of nitrogen in leaf, pseudosten
and rhigzone are presented in Tebles & to 14 and thelr mean
values sumsrised in Table 15, The results obtained frouw
statistical analysis are presented in Appendix VII. The
relationship between period of growth and uptake of nitrogen
is graphically repreosented in Filg. 3.

4.1, Nitrogen content of leaf

The observations revealed that the inorenental dopes
of nitrogen significantly influenced the nitrogen percentage
of leaf, while the application of phosphorus and potuseiun
at different lawvels did not influencs thie paraneter siyni-
fiocantly. fowever, the difference between n, and n, levels
was not statistioally significant. In foot, n, recorded the
highest leaf nitrogen peroentage, eventhough it was on pex
with the nitrogen peroentage at n, level. The perocentages
of nitrogen at both n, end n, lovels vwaere sigpnificantly
superior to that at ny level. With respect to the effect
of inoreasing periods of growth on nitrogen percentage of
leaf it kas seen that the nitrogan perocentage increased
upto the fourth period (1U0 days after planting) and then
deocreased during the fifth period (210 days after planting)
and thoreafter inoreesed at the laest period. “pto the fourth



Zable 8.

nitrogen content of turnexric.
Titrogen content of leaf, % on noisture frce basls.
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“ffeot 0of II.X treatments and period of growth on

:3 . Trestuent ] 2 %Lo—df ) 5 6
2¢ noPoky 1,40 084 3430 4034 252 3400
e nQPOkQ 140 1.68 3450 3430 36005 2494
4. nypek, 1,26 168  3.306 3404 2,52 3.8
540 nnp,'k,‘ Qe 154 5408 3e92 2.:’?2 2 eiil
O n.01:1k2 Tel2 1.40 Je22 692 2406 2ot
Te nopéig 1.12 140 3622 3692 2694 2494
e n0132k2 1.54 1.40 550 3478 2400 500
10+ nypok, 1,12 140 350 3,06  2.66  3.22
1. 1’11 E_)ok1 1.20 140 3e22 294 268 2600
12, nyngk, 126 154 3436 2,94 300 2452
13. nypek, 154 1,08 3430 2,00 2,30 2406
14, nypyl, 1556 140 3408 2466 2452 248
15. ny 4k, 100 1.54 3450 26D 2452 2494
17. n1p2k1 140 1408 3404 %04 2 eiad 2600
18 1111)21{2 1.40 1,00 350 3036 2400 2o
19« n,pok, 154 1.08 3e30 De30 2o 260
20+ N,y 160 1,82 3436 2498 2,06 2494
21s nypk, 1.82 1,20 3464 308 230 2400
22 !Lap1k° 1.40 1.40 300 ZeT0 2 eik) 20
23¢  nyp4ky 154 154 330 3,04 2.0 2494
24¢ n,peks 1.82 154 336 3450 3.00 2494
25 ngpzko 1 0633 1.40 9400 1Y () 560U 2494
27, nypok, 140 112 2,94 398 2,60 3.22
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pariod, the nltrogen percentage at each period wes signi~
floantly higher than the previous period, the increase in
nitrogen content from the gecond period to the third period
being vory oonsplcuous. The percemtaeges of nitrogen at
fifth and oixth periods were significantly lower than the
taird and fourth periods while the nitrogen oontent at sixth
period wes significantly higher then that at the fifth
period. The peroentage of nitrogem ab first and seoond
pariods did not differ eignificantly. The niitrogen percen=—
tage of leef varled from 0.92 to 3,52, the aversge belng
255, The nitrogen ocontent of the leaf was slso inlluenoced
by the intorsetiom bhetueen levels of nitrogen and the
different periods.

4.2, UNitrogen content of pseudogten

The regults revealed that the lnereasing doages of
nitrogen significantly influenced the altrogen percentoyge
in the pecudogten of turuerio, while the apulicmtion of
different lsvels of phogphorus and potagpiun did not influence
the sane significently. The treatuent n, recoxrded the
hi hest nitrogen vercentoge end was on par with N4 “he
treatuents n, end n, wvere significantly superior to 2, in
the nltrogzen cmbent of the pseudostens, The nitrogen
contant of pacudosten significently differed with the period
of growth. The percentoge of this eleuent deareasad
oconsiderably at the seomd period and thereafter incroeased
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Table 9, 7ffect of UK trestuents and period of growth on
nitrogen content of 4umeric.

itrogen content of peeudostenm, ¢ on woisture free

basig.

51, b -

o, Treatuent T 2 3mﬂ 4 5 6
1. nOPGkO 224 1.12 2.24 3422 2452 2038
Se nopoka 2090 1.12 2452 30U 2094 24,00
4, nep,kc 2 066 2410 1 09’6 2680 230 2 o130
Te ngpako 2638 1 096 2,10 2430 2.0 2460
Be nopzk‘ 294 1.96 210 2 ¢80 3400 2450
9. nopzkz 2424 1 .68 1.54 2 069 200 294

10, %onc 3,08 1.82 %622 2,006 280 2494

1. n.‘pok' 2636 1.82 2460 5400 3 603 2494

12. 51% 330 1.60 2452 280 2 400 240

1 % 31 p1k° 2494 1.2 2.3 294 2652 20

14. n1p1k1 20 1 .6&3 2452 2454 2 e 30 2.66

15. n.'p‘kz 2690 1 068 294 %6008 2.% 2652

‘6. n,% 2480 1;96 2.94 2.94 240 2066

17. n192k1 2066 1.6U 3¢50 2o 2452 20

18, ﬂ1”2k2 3036 2424 2066 20 294 2494

19. ﬂzpoko ) 2.8 1 968 2.94 2494 3400 %408

20, napok1 3,08 1.68 308 3400 306 a ot;{)

21. nzyokz 3464 2452 2.8 5600 2494 2400

224 n2p1ko 2 06() 1 096 2680 3 08 2e0 2D

24. n,pek, 2466 1.82 240 240 2630 2494

25, nzpzko 3404 1.54 3600 2ot 2460 2 el

27. n2p2k2 252 1 096 322 2094 2ot 230
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reaching a uexioum at the fourth parl'o?l. The content of
nitrogen at £ifth and sixth periods was significantly lower
than that ab the fourth and first periods. The waluss for
nitrogen peoroentege yanged fron 1,12 to 3450, the avercge
being 2,61, The conbined effeot of the lewvels of nitrogen
and different periods elso influanced the nitrogen percentage
of pseuvdosten significantly.

{.5 Uitrogen oimtent of rhizome

It was observed that the application of increuental
doses of phosphorug influenced the nitrogen omtent si:gmi~
ficantly while the application of nitrogen end potassiu
had no gignifioent effect On this perameter. Ihe phosghorus
leovel Po wvhich was on par with Py recorded the highest nitrogen
percentage. ‘hogphorus levels P end p, were significantly
guperior to Bye The nitrogen content of rhizomes differed
naritedly with varying periods of growth. The mean nitrogen
naroentaze of 1,42 at the second period was incresged to
3.32 at the third period, Thereafter, the nitrogen
percentage siightly decreased with inoroasing period, the
decrease belng signiflcant only at the fifth period, The
nitrogen percentage ranged from 0.98 to0 3.64, the aversse
value beling 2,88,

4.4, Uitrogem uptake in lesafl
Studles conductad on the nitrogen uptake in leaf
revealed that the effect of fertiliser treat.ents could not
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Table 10, “ffect of NIK trestuents end period of growth on
nitrogen oomtent of twrueric. .
Nitrogen content of rhizons, 7 on molsture Iree
basis.
-~ lmﬁ ._ o S
o, Treatnent 2 E 4 5 G
2e ﬂopgk‘ 0698 3622 3e22 Je30 3400
3 noygkz 1 06? 322 294 300{3 3094
4. n&p‘kg 1.20 2494 3430 20 el
5e noP1k1 1.40 3436 3404 % o0k 3450
Te 210}?220 154 5430 336 Ge22 3e22
Go  ngDoky 1.40 3404 5436 3e00 3 600
9¢ nyDPoK, 1.26  4.34 %036 3600 3030
10. n1poko 1,54 3422 3622 3 e2 550
1. 311)01{1 1,26 3404 304 3 o 522
12. n190k2 1.20 303‘3 2094 3036 3400
13, 111}?11!0 1.40 320 2494 3630 3604
16, nypoky 1,40 3436 3430 240 3e22
1C. n1})2k2 154 5408 Jed2 3e22 3¢50
19, ﬂepoka 1.20 322 3¢50 % 30 He30
20, napgk1 1.68 3430 5030 3430 360U
21, n2p0k2 1.20 %00 3022 560G 3622
224 ﬂ2P1k0 1.54 3 036 Se3b 2094 3622
23, 321)11{1 2«24 54950 3e22 294 Becd
24. n,p4k, 1.12 3.64 Hel2 % o0t 330
25. nypoiy 140  3.80 3450 3422 3a3
20, n2p2k1 154 350 3404 Je2 3450
27. nzpeka 1.68 3,08 He22 5608 3e22.




Table 11,

nitrogen content of turmeric.
Nitrogen uptake in leef, Jm .
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“ffect of NiK treatuents end period of growth on

51, certod.
Mo. Treatuant 1 2 5 4 5 L
1. nopako 1.74 %402 12,90 15495 1ie0u 1284
2. ngnok 2,34 1,09 15,53 13.62 .64 11,70
3¢ Byigks 1.51 1.61 1545 5635 10,07 10424
Se nOp1k1 0496 2,90 19.28 19.82 25,50 1091
Oe ngpek, 1445 2444 8e29 14,02 32400 1249y
9. n0p2k2 1.27 1.47 1051 11,07 9620 10625
10. n4Poko 1.6 223 1590 10,05 LTV 9 ot
12, nypgky 126 2428 6.72  9.95  13.93 1530
135. nypeky 1.95 2450 T4 JeTC Te2d Ge92
15. nyp4ky 2492 3403 14.44 12402 Ge2 10400
16, 040K, 1.15 1.61 4404 5439 VS0 144U
18. ﬂ1p2k2 150 2.62 12,15 10652 Yel2 20 e85
20, n2y0k1 1.94 2.04 10,24 11,81 1523 17.42
21, nzpok.z 200 2.08 16,10 TG 12402 12072
22. nypeky 2,04 1.80 1315 1197 100U 13472
25, n292k0 3020 2480 1154 12,05 10,25 19,49
26. napak1 159 40@ 25 .1«;-) 11420 12 ) 15 076
27. Bopk, 105 144 T.20  9.T5 12025 10.25




influence the uptake gignificantly. The nitrogen uptake
in leaf increased with inoreasing period of growth with a
slizht decrease during fourth period and a oontinuous
inorease thereafter, The uptake was highest at the sixth
poriod, being on par with the uptake at the fifth pariod,
The nitrogen upteke at sixth pericd wes significantly higher
to all the previous periods except the fifth., The uptake
of nitrogen in leaf ranged from 1.15 g/u® to 26,11 s/n°,
the average being 9.40 g/u’,
4.5 litrogen uptake in pseudostem

The regults on the nlirogen uptake in yseudosten
ghowed that the different fertiliser treatuents, did not
have any influence on the uptake of this nutrient in the
pseudoaten, It was alpgo obperved that the uptake of nitrogen
in the pseudosten progressively inoreased with inaressing
period of growth, except & slight decrease during the second
period. ‘lowever the differences in uptake betucen first
and socond periods and £ifth and slxth periods were not
significant, The nitrogen uptake in pseudosten ranged from
9447 2/t to 18,53 z/n’, the aversge value being 4.95.

indicoted that the treatment coumbinations emjloyed in the
study bad no effect on the uptake of nitrogen in the rhizome.
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Table 12, ffect of N¥K trestments and poriod of routh on
nitrogen contemt of tuwruaric.
nitrogen upteke in pscudosten, u/m N
tor Trostoent 7z 5o T
1. EGQQRO 140 130 4,68 Seidso 1132 709
2e nnpol&‘ J e2D 0076 6.00 6.16 T34 T oS0
3 nopoka 1.19 0.56 3e35 2.76 D%  TUeHD
5e BoDlsy 160 14248 6419 85T 142 6419
Oe nop1k2 1.84 1.24 2442 5643 11.3u 554
8. nypoKy 175 149 1,36 T80 825 Teuh
9e BoPK, 0691 0489 4417 493 Te33 953
10. 31}.)01{0 2469 1.35 6442 5410 437 5650
1. nypyky 1,20 1.3 605 1156 18,09 96
12, n1;pok2 150 123 157 D32 5627 ey
1%, n, 331k0 2446 1.29 1,70 5450 4,11 625
1%4. ﬂ’};‘k‘ 3494 140 3455 052 13615 vel3
16, n1p2k0 1.02 Q.82 180 2o TTT el
170 nypoy 2,16 2486 6.8 5419 490 TN
10e  nqpk, 2430 1486 4483 1050 420 a2y
19. n‘2p¢)k0 1,26 0.94 365 Sed 0 eI 5 e
20e ByDyE, %024 1.16 451 793 JeT4 11440
21, nzpaka 250 2.04 0435 4,07 Codd 4630
22 %PQKO 1.36 125 5.15 LeT72 0690 778
23 3291k1 0«47 9 056 4,35 257 4352 9 oSy
24, ﬂzj}.‘k 1.7 0496 8e32 el D6 o0
254 ﬂgp‘?kﬂ 4636 1,31 Be¢TT GeBo Ye2l Je 13
20e BBk, 1559 1450 8448 4443 440 0.3
27. 2121321{2 107 071 2492 05U 5 ohi SPSHY




Table 13.

“Ffoot of NIK trestuents end period

nitrogen ocontent of turmeric.

ITitrogen ujteke in rhicous, gfme.

a6

of growth o

Gle .
jo. Ireatoent 4 3 o
1. nof,){)ko 0639 1.28 237 13996 11.04
De nDpokz 010 D29 146 SedD 4900
4. nop1ko Vel3 4449 4 420 10483 135U
5 n0p1k1 Je10 Fe31 4462 2144 1529
Ce myP4ks 0636 1407 574 97 92t
Te nopzko Cel7 3¢5 Sedis 4 o25 1Le0b
e n0p2k1 013 3653 4415 4472 Le2D
Je ByDK, De20 1.84 519 3¢TT JeTd
10. nypok, 0e17 2469 5402 Oed1 5022
1. nypgky 0638 4434 8463 13470 11.95
12+ IL‘Pckz 0e32 192 1152 e oGl
13. n.‘p.‘ko 0.22 Q.74 4,30 4,03 4403
14. n4 p1k1 029 0.8 4,57 1614 1070
15. n1p1k2 049 3023 3601 5600 5 el
10, 11119sz D608 0.22 1430 2400 Jed3
17. 1'&11)21(1 032 2065 197 5637 Se57
18, n1p2k2 029 1.94 127 5e0Y 12675
19. naggko 0.24 2603 2454 570 4429
20, nzpek" 020 1.21 1ab 12,06 12676
21. nngkz D443 34,08 264 2edl Te22
22¢ B, z),ko 031 337 2495 10445 10407
25, 32131111 0409 130 EP 1) 0655 5629
24, n2p1k2 0410 4 .57 0428 % 29 Jed3
20, n292k1 0457 297 Be30 3eT4 TeT5
27. n2112k2 0415 1.08 2443 Ye04 Ueld

o ot e
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lowaver, the age of the plant considerably influenced the
uptake of this elenont in rhisome. The uptake ineresced
contimiously with inereasing period of growth. The uaximmn
uptake of nitrogen took place during the period frow 150th
t0 210th day when nitrogen uptake in rhizome incrensed by
69.33 per oent over the previous period. The uptake of
nitrogen during this period asoccounted Tor 34.44 per cent of
the total nitrogen sccumulated in rhizoue.

4.7. Total uptake of nitrogen

The results of the data revealed tiat the total
uptake of nitrogen vas influenced by the levels of potosoian
a-plied, The varylng levels of nltrogen and phosphorus
applied did not influence the total uptake of nitrogen by
the crop. axioun uptake was noticed at k1 level which was
sipnificantly higher than those at ko and k2 levels. The
uptakes at k, and k, levels were statistically on par. It
could be noted that the maximm yleld of turneric was also
obtained at the k, level though the differences in yield
betwean levels werc not statistically significant. The
total nitrogen uptake progressively incressed with asdvaaoing
pexriod of growth, the naximin uptake bein; at the aixth
variod., There was renarkable inteke of nitrogen by the crop
during the period from 120th to 150th day. The upteke
value of 3.69 $/m° at 120th day shot upto 19.22 z/w° at
150th dgy with an inoxreasec of 439.84 per cent over the



Table 14.

on nitrogen oontent of tmaw%o.
Totel upteke of nitrogen, &/u”.

2ffoot of NIK treatuants end period of srowth

038

Sl.

Yo. Treatuent —2 L 4 5 G

1. nypit, 4,71 18,92 230 42,3@3 31.5:.;':
2. nopgke 1.94  24.45 23.70 22,57 2835
e nopok2 227 17.69 Q5% 19,5 33645
4. nypeky 2.75 22.03 16.67 25 el33; 45 .04
5+ TyDeky 3,34 28,78 35400 5u.76  BoedS
6¢ mypelty 406 1070 25,79 sbd2 27.74
Te gD, 2.53 22,3y 23,48 212 6189
Be n")pzk1 4453 11.05 28,61 23‘9? 2408
10. m‘pgko 3«75 25001 21-43 17..4C 20.v6
1. nypgky 4.92 27,55 3706 41,060 40.8
12, nypgity 3,65 10421 26,79 2uH0 28459
13.  nqpek, 4,01 9.58 1864  15.33 17420
4. nypoky 832 1330 2152 53081 BTeES
15. n1p1k2 G0 23.65 2% Tu 25 %Y 21401
16. n.‘pzko 2051 6014 9063 1":}.’34: 3509
17. n‘?zk1 304 23,05 16.10 22450 B2 o ST
18. nypoks 477 18,95 3635 Te.a1 4229
19. nypyk, 3.5 1856 2355 2090 19469
20+ Dbyl 440 15,96 2159 4t 4106
e R N 4.55 25,57  15.10 22,74 24.92
22. B,pek, 3,82 21,67  21.64  3ES0 30457
23¢ D,peley f.8e  17.75 15.22 24,24 24,57
24. Bapyky 2,00 33.00  23.25 1652 27477
25, ﬂzp‘?kg 4,52 20,95 24 .57 a2 2560
20e  Bopoky 6,96 3658  23.09  UWAT Y
27, D,ypoR, 200 11,20 18,76 26,75 3150




Table 15, #ffect of Y treatuente and period of growvth on nitrogen eontent of turmerioc.

Treat~ of mw
mpe #hizone total
n, 2.61 2445 2.3 10.07 517 5426 22.91
n, 256 2472 2.44 9468 4481 4.59 21409
Eb 2453 2.0b 2.12 94 5427 4.75 20,87
Py 252 2455 2041 10,01 4456 5437 22.24
Ky 2,53 2.6 2.55 8.96 461 4.74 20.29
k, 2,56 2.62 2.45 1031 5.45 5464 23.75
Xy 2.56 2.6 2.13 317 4481 4,33 20,06
Pariods
1 1.45 2.81 - 1.75 1.94 - -
2 151 1.77 142 2.24 1.20 0.25 3409
3 3#2¢ 2,08 e32 12.74 4.75 248 19.92
4 44 291 329 1180 0.26 4.63 22443
5 2471 2.75 el2 1313 Ted2 T84 20445
o 2 o5 2.79 325 15.14 Uel4 Jed2 32455

Teiia(Uel5; for
cougaring levels . :
of Uy + and X D105 04105 04106 Celle ede Daiie 3245

“eale (D05} for )
O &1‘113\_, 9@1‘1@@ 3 0127 5.145_3 .:' s137 2.115 1 .219 1 .413 4015\59

£



_ UPTAKE OF NITROGEN, g/m*

34—
] A —.—A bobel A
@ © \Lesp /
0. ] D ————— -a pseudosberm ya
26 — |
R2 —
—
18 —
" —
10—
@‘
—
n"!
0 ° § [ o ® Y
80 20 160 \e0 o aso

PERIOD OF GROWTH hﬂ)(l AFTER vr)Z.:zS.._

FIG-3. RELATIONSHIP BETWEEN PERIOD OF

GROWTH AND UPTAKE OF NITROGEN




60

evious period, Out of the maximm nitrogen uptake by the
orop Of 32,55 g/n®, 16423 z/u wes taken up durin; the
veriod of these 30 days (49,06 per cemt). The quantity
taeken up between 150th and 100th day was also significant.
The wvalues for total nitrogem upteke at £fifth and sixth
yeriods were statistiocally on pare.

The effeots of lovels of nitrogen, phosphorus and
poteseiur and poriod of growth on the phogphorus content of
turoeric are presented ag Tables 16 to 22 and their suunary
furnished in Table 23, Detalls of analysis of variance axre
abgtrooted in Appendix VIII,

Se«1e ihoaphorus content of leaf

The regults showed that the effect of the nuirient
doses given was not gignificant in influenoling this paraneter
except in the cape of levels of nitrogen, 3Ioth n, and n,
levels ware significantly superior to R4 in lncreasing the
phosphorus content of lsaf, The level n, recorded the
highest phosphorus content in leaf, which was but statie-
tically on per with thoe effoct of o, level, 1% was aleo
obsexrved thet the phogphorus content of the leaf varied
significantly boetween pariods of growth, There was a
eontinuous deocrease in the content of phosphoxrus with
edvancing periods of growth upto the £ifth period.



Tabla 160

on phosphorus content of turuerio,
‘hogphorus contant of leaf,

“ffeet of NIK treatments and period of growth
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woioture frecoc besis.

For Trestuent  E—E S R 5 5

1. noDgky 04231 04250 04190 0.1y  0ol) 04160
2. Dok, 04209 04261 0,184 0,00 0,173 0135
30 nypok, 0e211 04242 04195 0,183 0,174 0,162
4 n0p1k0 0190 0277 0.198 De1iH 06100 0.165
5¢ Dypeky 06197 04222 0,194 04189 0,135 54100
6o DoD4k, 0.207 04228 0.8 U193  0.162 04170
To DDk, 54216 04230 04193 0,160 04165 0.1
8¢ ngpoiy 06219 04238 018  0.186 0,160 04173
9e NP, 04220 04222 0,193 G191 0170 04174
10, nypok, 06231 04210 04193 04185 04143  0.143
1. n,px, 5e208 04234 04194 0,190 0,143 54147
12, nypok, 00216 04200 0,184 1,190  0.130  0.146
13 n,pek, 06207 0218 0139 o184 04152 04144
1. nypeky 0193 04220 0,166 0,185 04147  0.152
15. 14Dk, 0.241 04194 04189 0191 0,157 04167
16. n4pK, 06226 04180 0,173 Oelth 04100 04137
17. 1,0k, 36231 0,76 0173 04185 04107 04156
18. 04Dk, 04232 04,190 04183 0,190 0,146 24105
15. n, 0252 04200 0,180 04135 0,172 J.182
20 mypgky 04247 0s212 0,73 0.5 0,173 0.193
21, B,pgks 06201 06198 Q15 0185  Uel43 34175
22, mnopeky 0e206 04192 06195 04190 0,175 0176
2% !32{31k1 Je217 0e194 04148 6190 Je 170 56170
2. nopeks, 002506 00223 0180 04185 0,177 34137
25+ n,pok, De261 04212 04191 0,15 06167 4177
26 NPk, 06227 04223 04190 06195 04170 0133
27+ a,pok, 0e241 04202 04108 0.KH 04152 3,162




The phosphorus content at the sixth period incressed sli htly
over the fifth period, though the differemce was not
statistically significant, Sisllarly the phosphorus contents
at third and fourth periods were also on par, reriod x i/,
poriod x © and period x K oombinations have also influenced
the phosphorus content of leaf significantly. The phos horug
content of leaf varied from 0,143 to 0.200 per cent, the
ucan value belng 0.191,

5.2« Fhosphorus content of pseudosten

The results furnished in Table 17 revealed that the
varying levels of mutrient elements employed had no effeot
on the percentage of phosphorus in peseudostexn, Dut the
lavel of this nutrient in pseudostem, as in the case of leaf,
varied significently according to the period of growth.
ilowever, the values falled to0 indloate any definite trend
with inocreasing period of growth. The lowest value was
reoorded at the first period which then progressed to the
dghest value at the second period and then dropped throush
the third and fouwrth to remain almost constent at the
gubgequent periodas. Fhosphorus content of pseudosten ranged
from 0.155 t0 0,590 per cent, the average beiny 0.22y,

5«2¢ “hosphorus content of rhizome

The results of the experiment, on the percentage of
phosphorus in rhizoue, as influenced by the levels of
nutrients and the saupling period, are rumiaiwd,m Teble 10
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Teble 17, Tffect of IIK treatuments and period of growth on
phosphorus oontent of turueric.
“hogphorus oantent of peeudosten, ;. on woigture
free basia,
1. nOpcko 9.161 00362 06317 J¢191 0.1{33 D133
2¢ nypgky 06109 04428 04292 04190 0,182 0,192
ETIR N 0s104 04420 06296 06199 0,185 0,187
4« nypek, 0159 06,588 0,197 0,199 0,122 0,191
5¢ noDeks 3171 04352 04225 0,185 0,137  0.145
Go nypek, 0171 04,320 04336 04199 04243 04210
Te nnpzko 0164 04448 06320 04109 04250 04241
Be %pzk‘ 0.151 04433 0.215 Q10 0622C 0250
e nOng? 0173 0379 06202 0.191 Detu0 04195
10, n‘% D154 3380 06272 0,186 De121 0e1062
11. n1p0k' 06149 0368 04229 0,195 0,117 06137
12, %Pokg 01035 04342 06312 0,180 0,151  0.121
13. 111}?1110 06163 06330 0.245 0,189 Oel44 Ve145
14. 21191151 0105 0433 04301 00183 0,160 0,182
5. n1p1k2 0150 06329 04207 06190 04199  0.212
16, n.‘pako 0e100 04288 06310 0,184  0.417  0.153
17. %Pak‘ OelU4 06280 04306 0.191 04247 Je231
18, ﬂ“p& Oe141 04370 0257 0.131 0,172 0e211
19. St D170 04304 04257 00195 0,232 0,192
20. nap°k1 00166 04278 01257 0185 9022:3 De234
21, n2p0k2 06166 04429 06273 04185 0,106 0,162
224 212911{0 0104 0359 0170 06179 Ded34 06212
23. DoPyky 0168 04330 04250 0.190 0.224 0,192
24. nzp.'k? Dol 06381 042835 0ol 0.202 Je175
25e nypoky 06161 0,360 0,225 0,185 0,184  0.241
26, nngk‘ 00163 0355 0230 Qo1 0212 Jedld
27. napakz 0155 0345 0.311 Oty Jelii2 Declo
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Teblc 18, BEffect of NFK drestuents and period of grouwth

on phosphorus content of turueric.
fhoasphorus sontent of rhizome, ;' on woisture

free basis,
1o L
No. Treatuent -3 ] m4 5 &
1 . napokg 0 0370 0 '389 < 0291 g 033'{ 9 031 2
2o n0p0k1 Q342 0.344 04250 Qe310 Oe3542
3¢ ByDgky 04369 04304 04309 0.293 0351
4. n{)p‘lco 04458 4) 0256 0 0282 Qe 306 0294
5e ngDeky 04293 04264 04290 04293 04265
e n°p1k2 0300 04350 0.314 06305 Je341
Se n0p2k1 Qo432 06314 0e320 o .5:4:0 6312
9. nopzkz 04400 0 !%9 0 0256 06355 J63518
10, n., poko 0334 0+248 0.272 J el Je324
12. 1,0k, 04301 0625 04301 0e20  Oe361
13, n, P"kO 04322 0310 062960 Je310 U318
15. 111?11:2 06347 0%264 06305 De¢311 Jel32
16, n,pok, 00339 04276 04312 0.375 04321
17. n1pek1 0340 04287 0314 Qo H0E 06257
19. n2p0k0 0391 04269 04321 Qed11 o310
20, 32110K1 06350 Je¢312 0e290 Qe SPY-as )
21, "21’01‘2 e300 0332 0e325 0257 04258
25 132911:, Ged02 0234 06332 0324 00341
24, n2p1k2 04430 0277 0.298 0329 U 0351
25. n,pok, 0.352 04266 04318 0,255 04318
26, 2121)21:1 Dol 0323 De¢321 e @Yt 0320
27 1121321:2 U370 00276 00356 0313 0311

e o B NN
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and their ueen wvalues in Table 23, As with psoudosten,

the percentage of phosphorus in rhizone also rcuained
unaffectod by the levels of applied nitrogen, phosphorug
ond potossiuvn, DIut as growth pmroceeded, the per cent of
phogphorus in rhizone varied significantly. The phosphorug
content at 120 days after planting was the highest and
oignificantly superior to all other periods. The taird
period recorded the lowest value and therecafter there was
a gradusal increase in the phosphorus content over advancing
periods of growth. The phoaphorus eontent of riizoue ranged
fron 0.225 %0 0,400 per cent, the average beiny ..5%lu.

5.4 Uptake of phoaphorus in leaf

Table 19 indicates the upteke of phosphorus in leaf
at different atages of growth of turmerie, and at different
nutrient levels, Teble 23 fumishes the wean walues of tae
same. The results presented in Appendix ViIl revealed tiamt,
anong the different levels of mutrients applied, the levels
of potassium and "X interaction affected the uptaie of
phoaphorus signifioantly. The uptake at the level k1 wes
significantly higher than thoge at ko and ka. the latter
two being statistioally on pare The uptake of phospnorus in
leaf increased significantly with inoreasing periods of
grouth,
S5¢5¢ Uptake of phosphorus in peseudosten

The statistioal analysis of the results presented in



Table 1Y.

ﬁmakeof;mosmmleaf.g/m.
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“Pfoot of HFK treatments and period of grouth on
phosphorus oontent of twrneric.

1o teplod
P:go Treatient 1 2 3 4 5 6
1. %p{}kﬂ 0«26 0.45 0e70 0419 1.0u OaT4
e nopok1 035 De34 D406 058 Q.42 0451
e nop0k2 0623 0.23 04T5 De%0 0 051 \)056
4. nypkg 0.20 0427 0,88  0.40 059 1,00
S5e n0p1k1 ‘0019 0029 1 021 0093 1 5?6 1,08
O nop1k2 027 040 0445 0.72 0475 Q.78
Te D.apzka 0«20 0.24 0,92 Q 067 J 065 1.72
e n0p2k1 0023 0038 ‘3034 00{5 9060 0067
9. n.opekz 0.18 025 0458 0460 039 103
10. nypgk, 0423 0433 0,88 0.65 0.36 0.3
11, nypgk, De34 046 1,03 113 049 100
12, n«‘})oka Q.22 030 037 0.04 0602 0677
13, n1p1k0 0«20 0,33 0040 VRY Qo4 0 o4t
4. nqpqky 045 0440 0655 070 1.51 1,01
5. n4 5;11:2 Dedd 0.45 078 R C DedH 0401
16, nypok, 0,15 0417  0.31  0.36 0.7 0.8
17. 3-11)2151 0,29 0020 0454 0600 Qe Ue82
18, n."‘pzkz 025 0430 0064 1,05 050 1.17
19. napeko 0019 025 050 0671 0063 0.62
20. napOh‘ 0¢29 De35 0¢53 QT4 120 1.14
21. nQPUk2 029 035 G.82 0440 VeT2 J84
22, n,p4k, G639 0425 0483 0400 113 1,47
23, 112}}1k1 017 015 0.68 Oe23 el JeT7
24. n2p1k2 0.352 0425 1.11 De41 0457 D671
25. nngko 0451 042 0.72 0.56 099 1.17
20. M,yDoKe 0422 0464 1,55 0400 0474 0.4
27 napzkz 020 0620 0,46 Jadts 0470 e




Table 20.

Upteke of phosphorus ln pseudosien, ym‘? .

ffoot of NFK trestuents end period of ro.th oo
phoosphorus content of turmeric,

fo: Treatmemt T —F S am— 5 G
1. no%ko 0.11 Q.41 04,60 Oe35 Oe82 Je54
2e napok' 0.18 0.26 0466 0636 0 e4i3 0631
4e Tgpeky 0411 D.24 0,33 0427 0429 0.7
Se n0p1k1 0.10 Je21 07T S IS 15 JT3 3 045
6. 9.01)1]!2 Gel2 (3‘24 0032 Jed 1 3059 O ed4
7. %szo 3410 0«21 2,62 2638 Jeid 1.34
5. ngnky .09 Ge33 . Col4  Cu4E  D.G1 067
Ye nop.‘,k2 G607 Ce20 Le24 Ve34 J.52 0405

e n1p0k0 Uel3 Ce20 Ce54 2430 .19 0631

1. n19(}£‘ 00 Ced7 CeB2 0.7 0,69 D463

2. n1p0k2 5«07 G5 De19 035 2430 Qe32

15 n1pik0 Uel4 Dl De15 903’5 D23 Qe

4. 1Dk 0.23  0.36  Col2  0.82 0,98 0456

5. n“p‘ika De15 DedT D54 Dl N2 Je43

16, ngpky 2600 0612 0420  D.18 2,20 0435

17, n1{32k.‘ D13 Deld 201 D355 0 ud) 3429
Se BypK, D010 030 D47 0472 2.25 07

19. napoko 2408 Qa7 De34 D455 . 1930

20e nop-ke D17 Je19 2386 De4u 2eT1 7496

21, Ilaﬁbkz .12 Je35 D462 ;20 2627 3630

22 321)11:0 | D09 Je25 Jed2 0639 BIS1E D659

25 n2p1k1 Jé03 Je.10 Je34 De16 T o3 Je3Y

24. nypyky 211 2.20 0484 0426 Ca2y 0.2

25 32?2;{0 Je19 3630 2464 Je25 Y DeTY

25 ° 1’32}?2}!1 J409 Je35 3 061 3628 Cel Je54

2T e napzkz Je0T7 Je13 3625 Jed2 Cedl Ued3
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Table 20 showed that the uptake of phosshorus in pseudosten
wvas sipnificantly affected by UK interaction as in the case
o uptake in leaf, All othar levels of nutrients and
intcractions falled 40 influence the uptake of this eleuent
in pseudooten, The upteke of phogphorus in pecudoston wae
also pignificently influsnced by age of the crop. The
phogphorus uptake incressed with adveancing poriod of growth,
barring a slight decrease at the fourth period. ‘he uptake
wao She hishest at the sixth period,

S5e0e Tptake of phospborus in rhizounse

The obgervations and the results of stetistical
cnalyais given in Teble 21 and Appendlix VIII indicote that
the uptake of phogphorus in rhizoue wes signilicantly
influenced by the interaction of nltrogen and potossiw: as
in the oase 0f leaf end peeundogten, Dut the varyin levels
of altroson, phosphorus and potassiun and otaer intoere
actions could not influence this parameter sinliicantly.
ilouever, significant differences were notioced beiueen
valueg reoorded at varying perliods of arcp growths. 2he
urbake of phosphorus in rhizowe stesdily increcsed with

increasing age of the crop.

TeTe Total uptake of phosphorus

It vas geon that X interaction had e ol nirficant
influance on the total uptake of phosphorus as in the coue
of leaf, poeudopten and riizome, Among the otuer treab.enio,



by 2 of NXK treatuonts end period of growth on
e e R ochomus content of turnarin:

syteke of phosphorus in rhisoue, i/n”

veriod .

‘or Treatuent % 5 T
LEIE SN 0.13 D32 Q.32 zwgﬁ :.;Z
2 nopglq J¢03 0431 0.32 Je ? . ‘
De ’pDkQ 0.02 0603 0416 Je2% Je50
5 : ?;D:k«‘ 0402 0e20 OeH4 2edd 1 o'?l
0. %?1% 010 0.10 059 3.4‘? Oo’(ﬁb
Te nop?ko De04 035 0e31 0 40 103
e DDk, 0,04 0,03 0,40 0.4y O

10. nepgk, 0 0,21 087 0457 U4

1. 1. },Jnk’ 010 0427 QeT5 1627 1.41

12, nenk, 0,08 0402 1.6 0T 1405

13. ZL;P1RD 04095 0.07 Qedd U o3‘u 0442

14 ) n‘:P“k‘ O 007 0 009 0 044 1 on&j ;‘ QO?

16, D4 Dol 0402 0402 Se13 Je3L f.,?

7. nypk, 0,09 0416 0.7 953 0476

10e DDy 0,07 0.7  0.65  0.47 1.1

19. n,uky 20T 0419 0,23 9453 0w

20.  n,Bykq 0408  0.11 Q.10 1021 1022

22 n2;§)1k0 0407 Je24 030 1 .1?? J QE:J

25 naiqk.' 0401 0.09 el G c?f’f ; o:‘;';

24, nz?‘kg 0.04 0:% 031 J .?‘f :’ o;

25 napeko 910 050 Ve32 0 o:‘é;’ \?05‘:

26, ngpzk1 J416 027 UeT74 Jed4 Jo?

27. nzg)zkg D603 0410 Ce25 049e ol




Table 22,

on phosphorus ountent of turmeric.
Total uptake of phosphomus, g;/ma.
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Effoot of UXK trestuents and period of growth

Sl

?%&L

Ho, Treatment 2 3 5 6
1. nopoko 0;99 1 063 0 036 3-59 2445
2e %p0k1 0 063 1.82 1286 1657 26035
De %Poka 0440 1.24 0404 1422 1401
4. %D‘ko 9] 056 1 ng) 1 03 24,00 5011
5e %1311‘!1 0«52 2e24 2405 4403 2e55
Oe nop,,ka 0.74 0.90 1.72 2.14 220
Te WO D49 1,89 1436 15U 4469
e nopzk‘ Va5 0451 173 170 2418
9e nop2k2 0451 0,98 1.34 1452 2650

10. n1p0ko 0463 1.63 140 1.12 1.22

1. n1p0k1 0.9% 1.82 2460 2e45 5«10

12. n,ngk, 0,63  0.58 2.7 1.y 2.4

13. 31911‘0 0465 0,62 1.41 107 1.12

4. D4k, 0,85 1406 156 4.3 2457

15 111P1k2 0e92 155 1.70 130 153

16, nypok, 0.31 0453 0467  1.09 1.9

170 nypK, 043 143 142 12 2.7

1G. n192k2 3 o0T 1.28 2440 1.22 2095

19, n,00k, 043 1403 1449 164 1,38

20. ﬂapok1 JeS08 1.02 138 5617 3e32

21, nzpoka 033 1.77 1.03 2490 161

22. n,pek, 55T 1439 129 240 274

24. nap1k2 049 250 1830 122 cel13

25 nzi)zko 0et32 ‘.86 1.13% 2439 RS) |

26, nypok, 1,15 243 1,658 142 2409

27 ﬂapfg 0036 0¢84 1.15 1687 2e15




Table 23. “ffeet of 7Y trectuaonts and period of mowth on the phogphorus content of turmeric.

Treate
nent
£X0Ups

By
n4

Bz

Ll
Py
P2
Ry

ky

0.162

| 0e227 - 0273 Oe111 -
2 0216 04372 0303 0320 04292 04066
3 D133 04,204 0 «2U4 0.721 D452 Det0E
4 . 0,168 0,189 C o309 06018 (o335 Qo424
5 D101  0.133 50312 Je724 0.480 S IRELY |
0 Ce104 04194 D310 Qa3 0553 D900
TeD(005) for
conparing levels
of Uy - and ", JeU4 o oo De3ia3 e ie i
Tee{0a405) for ‘
couparing periods de¥)H  uel24 DeI17 Jel1T  U0U4 Jeldu

1L
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the varying levels of potassium applied affected the total
phogphorus uptake significently. liaximm upteke waes
recorded ab k1 level uhioh was significantly higher than
thet at k2 lovel. The uptakes atb k‘ and ko levels and kO
andkglmlawerempar. The age of the plant clso had
e eignificant effect on the uptake of phosphorus. The
values progressively increased with advansing period of

Thoe data on percemtoge and uptake 0f potussiu: as
influenced by levels of nitrogen, phosphorus and potassiuu
cnd period of grovth are fumished in Tables 24 to 30 and
thelr summary in 7eble 31, The analysis of varience is
clven In Appendix IX,

541+ .otassiu content of leaf

The regults on the peroantege of potossiua in leaf
given in Table 24 emd Appendix IX revealed that increuental
doges of potassium significantly influensed the potassiun
content in leaf while application og varying levels of
nitrogen and phosyhorus did not influence this parsceter
simificantly. The treatment k2 recorded the highest
potassiun percentoge and was significently superior to kgo
‘he k, and ky lavels wvere statistioally on par. The age
of the plent conasiderably influenced the content of



Table 24. "ffeot of ¥ trestnents and period of growth on
potassiun content of turmeric,
Jotapsiun content of leaf, ° on molsture free besia.
fos Trestmmt T2 5y 5 5
1. Bypok, 305 3eT5 290 370 570 500
2. DBgky 3415 3460 2,90 4410 6,70 610
Je nopokz ‘ Je30 4,00 3,40 %690 6-4@ 6070.
4. ﬂomko 510 3465 Fe 0 3450 5«00 6600
Se !101)1151 3455 3ol 3470 370 5470 Ge30
6o Dyeko 3,0 3460 350 350 Gu30 5e0
Te ﬂopako 5e25 3409 370 3450 5 old 6430
Oe DOP2K1 3e35 4 .05 3e30 2.00 0¢30 6eT0
Se no?zkz 3650 330 370 3600 5 el 770
10. nypgk 3445 3460 3420 2430 6,10 6460
it. n1p0k1 370 4 .05 3¢50 3420 5 o0 020
12, Bypgk, 3000 3.65 440 3,90 6,90 6450
14. %?,k’ 3405 3470 3470 340 0e10 6610
1. 111 }311(2 3el0Q %485 3490 5040 0 ¢50 0600
16. 11192}{0 350 3495 320 20 0,20 6420
17, nypok, 3430 375 3.0 2490 6.6 6480
18. n1p2k2 3445 3ot 380 2495 T7.70 560
19. nai)gko 3640 3 ol 3410 2490 5 $00 0450
20, nzpok‘ 3400 %450 5«70 3620 8410 0450
21, nypyk, 390 3455 3.0 1,70 5460 6.
22, nypeky 3480 3465 3,00 2,00 540  0.40
2%, ﬂ2131k1 3.&3 4.15 3450 2060 bo.‘ji} 5630
24. n,pek, 3.0 3.5 3.0 270 6,50 0.1
25, n2P2k0 3405 3445 340 2«40 5690 620
2G, n2132k1 % 00 300 3030 2470 5 o0 000
27, napzka %690 3405 3430 2440 6040 0650
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yotaaoiwn in leaf, But the valuss abt diffcrent periods of
orouth failed to give a definite trend, The highest
pobassiun content was recorded at sixth period, closely
followed by the oontent at f£ifth period, -.eriod x 7
conbination was eloo founmd %0 influence the potasoiuu
cereantoge in leaf. The potassiun percentage in leaf ranged
from 1.7 to 0,3, the mverase being 4.3,

Ve2s sOtassiun content of psoudosten

Obaservations on the potassiun content of peeudosten
are ziven in Table 25 and the anelysis of variance in
Appendix IX, 7The results indicated that the varying lovels
of potaossiun opplied significantly influenced the pereontoge
of this element in peeudosten, The potassiw: content was
bighest at iy level closely followed by that at L, levcl,
The k1 ond k2 levels vere statistically on por end thoy
were significantly superior to ko. votasoliwz conbtent in
leof was aleo influenced by the period of jrowth. Ilowever,
1no regular pattern of variation was observed with inoreasing
ase of the orope. In general the potasssiu percento e wes
found higher at the later stege of orop growth. The
percentage of potessiuxm in the pseudosten of turueric renjed
Sron 2405 t0 T.7, the avernge valus bein  4.55,.
De3s ~Otassiun content of rilzome

The regults given in Table 26 indicatod that incre=
uental doses of nitrogen, phosphorus or potassium could not
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Table 25, Iffect of IIFK trestmento and poriod of growth on
potassium content of surmaeric.
rotagolun ocontent of peeudosten, .. on woisture fiee
basis.

“or Trestuemt T ) ) 3 5
1. nopoko 3608 4,20 4455 4.70 SeY0 4430
e W‘ 2o 4455 340 5400 5640 4 440
e nogjka 2403 525 510 550 0e30 430
S5e nop.‘k‘ 2450 5020 4470 4.20 4620 570
Oe nop‘ka 520 4,60 490 510 ©eT0 T¢50
Te nopzko 2eH 4,50 4.00 0405 3620 0ol
Ge nopzk.‘ 34,00 5«05 370 5470 5 o0 770
e nopzke %20 5405 4.10 3¢50 T o590 5ol

10. n1p0k0 2460 . 4,25 370 3eTC 5090 Deidd

11. n1p°k1 5 e20 5600 4430 570 4-6\) T3

15. n,p#zo 2o 4 .40 4 .40 540 4450 3420

4. n1 p1k1 2405 4,20 4,90 530 4430 5 50

5. 3111’1‘22 2.90 4.75 5 e30 5«00 5 ol 5e10

1G, n1p2k0 325 5405 5 400 6650 TeTS 4 400

17 n11)2k‘ 3400 4,50 3470 5 ¢4 SIRE 4] 465

18. n1p2k2 %20 5405 3¢50 5640 T30 5410

19. ﬂzpako 2.65 4,55 3¢50 5470 540 4410

20. nzpok1 3400 5 015 4,50 3 e T 8] 440

21. naflaka 3410 4,15 4430 2 ol 370 4350

22 ﬂ2p1k° 2,90 4,20 2,80 6 30 %020 4 ¢350

23, ng?,kx' 2,83 5«45 4.40 0470 550 5 olid

24. %@’ka %25 4 45 4 40 5040 510 770

25, nabeo 2.0 3490 3470 5.50 4410 320

206, n2p21{1 2675 3,60 340 5 400 4440 5T

27. 2322321{2 2690 435 430 530 450 4 o0

P



7Table 26. Tffcet of K treatuents and period of growth
on potassium oontent of turmeric.

votassiun content of rhizome, > on wolsture

free basio,
“1. reriod
Toe Treatuent z 3 . 5 [
1e nybaky, 4,10 4,20 5 «00 G a3 0«00
2e DoPgky 4430 3400 5 0 070 0el10
Do NyPky 5«05 4,10 6.10 L o407 G50
4o ngpeky 2435 410 6440 700 Ue30
5e nop1k1 2.40 4460 580 7 .{)0 LeTO
6. mypeks 3495 4400 6.30 Y 0440
T. nypoky 4475 4 450 6.20 050 7400
Se ngpoky 445 4 .80 6450 6620 700
Je NyPKs 4.65 4,90 590 T30 T 60
0. nypk, ' 3 o05 4450 5«80 O eidi G et
1. nypgky 4.40 3460 6410 0 el GeYd
12, ngypyk, 00 4440 030 5457 5«50
124 ngiqkg 4 400 4.50 5 o0 Geud T 05D
14. ng p1k1 4,10 470 6,10 G e O oth)
15. nypek, 4,50 4420 650 T.30 590
1Ce n4 szo 3635 4,60 6 o0 T a2 SRes}
17. nypsky 4.20 4.20 et 0o TeT
16 a4pks 4.25 590 590 790 Te32
19. a,p4k, 4.35 2,80 0630 0 20 Te5)
20s 0,75k 430 5600 6450 770 7o
21, a,0 k2 4,10 4,10 ve20 T30 Vo)
22«  ByPqlky 4450 %10 5 0 Uell T
23e  A5D4ky 4450 4,10 040 0D W50
24+ nopk, 4¢35 3680 0010 b0 0 el
25 n2p2kO %30 4,00 020 Ue0 Ve
26+ noboky 4020 4410 64D U0 LD
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influence the content of potassiui in rhizousc, Dut the
peroentoge of this elenent varied asignificantly with
advancing age of the orop, eventinough the values failed to
give s regular pattern, As in the cases of leaf and
paeudogten, higher content of potassiun wes obgserved
during the later part of orop growth,
Uede Uptake of potessiun in leaf

The results of investigation on the upteke of
potasciun in leaf are presented in Table 27 and the anslysis
of variance in Appendix IX, It was observed that the uptake
of potassiun in leaf was deterumined by the lewvels of
potassiun applied and "K interaction. Iho potessiun upteke
at k1 level was aignificently superior to those of k2 and
ko levels. There ves no signifioant difference between the
uptake values at ko and R2 levels, This paraneter was
elso influenced by age of the arop. There was continuous
increape iln the uptake of potagsiun in leaf with increcsing
period of growth except a slight decrease gt the fourth
»eriod,.

Vede ptake of potassiuc in pesudosten

The observations recorded in Table 20 revealed that
the uptake of potessiun in ppoudosten was significantly
influenced by the levels of potassiun applied. The uptake
at i:1 level uan significantly higher than the upteke at
1:2 and ko levels, I'herdwaa no significant differance



Table 27. Uffect of .1 trectuonts and period of jrowth on
potasolun oontent of turueric.
Jptaks of poteociu in leaf, 5/:&2 .

"1 seriod e
los Troatuant 1 2 5 4 5 S

2e nopok1 2 el 4 60 15440 12427 2497 25447

4. n0p1k0 221 3950 15395 $e22 2367 B0 450

Se nopyky TedY 494 25610 18,7 53410 42450

Ge nep\,kz 479 6420 9401 13.00 22 oYl iy RS Y

Te nopzko 4625 el 175 12452 224351 €0 o 25

Qe 1‘101)21!1 259 0448 0403  MUT 23451 20,1
10 n4 iy 340 572 14,54 a5 15,30  20.22
1% n1§0k4‘ 5698 el4 1&5.65 ’9 o0V 20,10 44 e
12, n’m 5 et 5«40 3419 1048 2754 34 31
13. n, 1’)1150 4637 501 85407 Je24 18427 Tuedo
14e  nyp4ky G20 0473 1103 12,94 24,07 40,05
15. n1;;)1k2 De42 9609 ° 10,01 15432 21,497  21.70
1o, 111};2}&0 2e40 3675 577 5639 Mool DUy
17. nypoley 414 4410 14.11 5e20  JuedY  LSDavu
138. n.‘pzka 270 5493 13422 10420 204,40 42400
190 mypky 2,50 4467 8412 11412 20470 22429
e nzp0k1 4,16 58 14.24 12405 Hored'l ieDl
21, By 5K 4 00 5,86 13,72 419 2027 H2eu1
22e  Nnpeky 4490 4.85 1240 CedT 3061y 42479
23¢  Hgopake 275 Je32 12404 310 Slede  20e0U
24 nypek, 472 8428 1855 14451 0.0 2350
25 ngpzkg Te12 6090 12.73 15 etid 24 U 41,10
25, 312ng1 370 10,408 26.92 Hel2 &5 el 36T
27« 112?21{2 %15 Y G400 Del G 29 «4( 9 eid
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Table 26, Zffect of NFK treatuents and period of growth on
potassiun content of turmeriec,
Wptake of potacsiun in poeudosten, g;/m"‘) .

ﬁ%; Treatnant 3 2 EM & 5 [}
1. nolbkc 2403 4.87 9450 8459 17.51 12400
2e nop0k1 2¢95 2.73 7.67 10400 1415 11,79
3. Dok, 1,20 2,63 8400 4.93 12,92 11426
4. nop‘ko 2.14 2.16 796 4,96 12,02 14,54
5. nGPyk, 143 3,07 14,28 12,86 22.23  18.02
6+ ByPeKo 2034 3440 4469 10441 27.2T 15403
7o BoPoi, 1,74 242 10,72 12,27 0,36 3740
Ge nop2k1 1.79 4.29 3¢75 15407 1527 2157
e nOp2k2 1.31 2,68 6450 229 15,04 19430

10. m‘poka 228 3415 T.38 7.18 Ge28 7.2

1. D4 Poltq 1.73 4,75 12,97 21.41 27,01 24.45

2. n1pok2 1.25 2,99 3.62 11,02 9,50 12,05

14. n1 P’k.‘ B3T3 3 070 6491 1.75 23481 1661

15. nypek, 2,67 5432 10479 1373 10,93 1029

16. B4 Pk 1.19 2,12 357 0e37 4.0 10456

17. 111132]!1 2443 2430 T«28 10493 15630 12,16

18. 111})2152 2419 5019 5499 14.71 10443 %21

20s mypoky 3416 3455 6459 1013 23,00 18400

21, nzpokz 220 3436 9476 4,25 G939 8404

224 neP'ko 1446 2.69 8,09 1373 T 695 1194

24. n.?p‘lkZ 2.11 236 13,07 10.26 725 18437

25, n,p.kg 3435 3432 10,54 13,71 14,19 10.49

26. n,pok, 151 3488 8,95  U.44 T:04 13469

27 nzpzkz 1.27 157 4,81 11 .vb Ue B 11,82
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between the uptake values at k, and k, levels though the
uptoke at k, level was higher then that atkg lgvel, As in
the easo of other paraneters, the ege of the crop signi-
ficantly affectod the uptake of potassiun in pseudosten.
The uptake steadily increased with lnoressing pexiod of
growth 11l harvest. The values for uptake et fifth end
aoixth periods were on par. :otassium uptake in psoudopten
wes also influenced by the period x I combination,

040, “ptake of potessiun in rhizone

The data on the uptake of potassium in rhizome oxre
precented in Teble 29 end Appendix IX. It was observed
that levels of potassium applied to the arop eiinificently
influenced the uptake of thls element in rhlzous. The k1
level recorded the uoximun uptake (11,78 g/8°) which wes
on par with ko level (3.71 g/mz). The upteke was least at
k, level (3.64 g/n°) eventhough the difference in uptcke
botween k, end k, levels was not etetistiocally olinificant.
1t was found that the uptake of »otassiun significantly
increased with increamsing age of the crop. After the fifth
period, the increase in uptake was not significant.
robapsiun upbteke in rhizooe was 2lgo found affcoted by the
period x O combination,

DeTe Total uptake of potassiun
The obpervations on the total uptake of potossiun
are presented in Table 30 and the results of statistionl
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Table 29, ffoct of K trestuonts and period of growtia

on poteseliun content of turmeric,
Uptoke of potassiun in rhizoue, Q‘,/m"z .

Nor Trestoemt % 5— ey -
1o ByDyk, 1444 Sedis 0e13 5141 2ol
26 Dok 0439 $e26 Te21 14419 10027
Se nyDk, 034 374 5407 5407 1335
Se n0p1k1 0617 4454 10693 45074 25 .44
Ge nop.'ka 134 1.47 11.75 200 10651
Te nypok 0440 4471 043 el 43457
TR (48 O Jedd 4.70 ©eT4 Geul 1574
Ge n0p2k2 D688 2407 911 el 2190

10. nypgk, 040 370 10613 12692 113

11, n, ?Ok*l 132 4430 14 .40 D) el 2561

12. n4pgk, 06890 2450 24 .69 1531 16 40U

3. nypeky 0464 9460 Led9 Gelid tait

4. !11 p1k1 047G 11.73 Ye22 A0 oG4 22677

5. nv'}?‘kz 1.31 3472 7402 14,05 e24

106, 1115‘. o 0624 2096 2é42 Todis 1T el

17. 31 Pak.‘ 1.05 2068 Je 30 11 ecis 2 ¢l

18. n4pk, J o1 2 46 13424 12 044 20,50

15 Dvé}?oka 068D 1 076 450 1520 Jeid

20 nyniy De52 1.80 3657 IR 3¢ o S

21s  nyp5k, 1.35 $.10 5047 5404 15024

22+ B4k, Q0430 311 5«09 21404 25T

235 n?.}?"k‘l D156 152 17.01 14450 1oe0u

20, n,Poky 1455 3445 144,70 Te7C 14 004

27« napzk.a Je3Y 1.13 4 .91 19 0 0¢ 1‘-.).3":
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"able 30, Effeet of 1. K treatuents end period of growth on
potasslun content of turmeric.
Total uptake of potassiun, g/mzo

fios Treatuent 2 g 5 5
2¢ NaDyKe 740 24.55 30600 5131 535405
4o Dbk, 5.92 28,19 2131 59,96 77462
S5e no?‘k1 8415 41,98 42451 124,13 8306 402
6. nypek, 100 15,37 35.22 1353 Go.ch
Te nopako 603&) 34,01 31422 3725 156672
Ge n0p2k1 11.21 14.48 5% 400 4835 oG o841
9. nyDok, 776 19.67 22,70 49,12 80u97
10, nypok, 9.27 25,68 25.96 36,56 37.50
11. n1p0k1 14 .21 35 092 54 .37 TG 602 94.69
12. n‘pgka 937 15431 46620 52040 02436
3. nypk, 927 20434 22 ¢ 53680 23621
4. nypgk, .21 29467  33.91 119,12 W47
15, nypek, 15,72 30,52 36,67  46.05 42434
16, nypk, ot 12,30 14418 28,39 5ye35
17, nypoky 751 2407  19.49 5500 wdeT2
16, nipok, 11,93 21,67  44.21 4332 7285
19. nBopoky 8,05 14,50 1.7 42426 3943
22, n2p1ko LeT4 24,00 27469 05 o83 Toedy
24, 112?1152 705 36439 30 460 34 67 59420
26, n,p.k, 5.5 39435 31,36 40465 5u.24
27, nypoky 5.60 14,02 22496 50493 56430




Table 31, "ffect of K treatoents and period of growth on the potossiun content of turneric.

Smmey
Treat= ._on molg&ggg free basig
nent »aeudo- © pay
£ROuUps Teaf _ gten hizome Leaf @ aten thizone IZotal
) 4,41 4 .69 4«05 1585 Q&b 10,87 40.20
n, Aed3  4.04 4 T0 1432 8402 10.21 30 .64
- n, 4.29  4.37 463 16.23 7.74 34006 36453
PO 4.35 4 47 4 .61 CelT e £5450 ;f056 3607‘
Py 4435 4,57 4 .65 10423 452 11.39 3984
P2 4 440 4 «H2 4.75 16 .00 Cell 20 36099
ko 4,23 A e28 4.55 1480 7,52 Jel1 35«31
k1 4«34 4.70 4.72 17.90 IR 3] M7y 43.78
ks 4,47 4 .69 4.72 14.70  T.83 Geb4 34 449
1 351 %13 - 44,25 199 - -
2 - 3,04 4,62 4417 551 3,17 ol Je45
> 3445 4428 4.1G 15320  TeT0 %047 24 457
4 300 497 025 10.9% 1029 Lol 3«20
5 el 5 el Oelfu 2Ge10 13430 17.10 5ie02
6 0 e30 Se14 LT4 2234 13,94 130 oue 13
Jee (D095 for
,owsarinb l&thb .
of T, 0 and Je133 U350 viie 2e3JT 14453 2elTs 015
'. . (u.35) ige o )
coring Heelods Yol U507 De2 T 32350 26055 3 e 15U 7709
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analyole in AppendixiX.As in the oase of ujtake in leaf,
poeudosten and rhizone, the total uptoke of otowaiw: was
algo oignificently influenced by the different levels of
otagoiun applied,. The total uptake at k, level wau the
highost (43,78 g/ma) and vas significantly sujerior 50 ik
end k, levels, The uptake at ky level (35,31 g/u’) wes
elightly higher then that ab k, level (34.49 /) eventiough
the difference was not significent. The total upteke of
potepaiun was significantly influenced by the ' internction
also, while the other nutrient interactions and levels of
nitrosen and phosphorus could not influence this paraeter.

"~

In the ocase of total upteke aleo, it was seen that the sge
of the plant significantly affected the uptake, The total
aptake contimiously inecreased with increasing period of
srowth, The inovease in total uptake was not significant
between the £ifth and sixth periods, and also bet.een taird
and fourth periods,

To

ffoct of .U g _on the nuirient content of
mmmmmﬂmu NG

“ha values for nitrogen, phosphorus and potosoiun
poreentage of leaf in reletion to leaf ositions are
rrenanted in Yables 32 t0 34 end the corres onding enslj uis
of voriance in Appendix X,
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T.1. Titrogem content of leaf in relation to lenf nositions

There was significant difference in the nitrosean
contant of leeves from different positions as evidenced by
the analyeis of variance given in Appendix X, !uubering
the last fully opensed leaf as the first leaf, the percentage
of nitrogen contimuously decressed with ineressing nucber
of leef positions, First leaf position recorded the hijghest
loaf nitrogen and the sixth leaf contained the least auiount.
The differences in nitrogen content betueen adjacent leaf
rositions were not statistioally cignificent. ‘lowever,
there was significent difference in nitrogen content between
first and third, second and fourth, third and fifth, and
fourth end sixth leaf pogiiions. The varying levels of
mutrient application could not influence the nitrogen

percentage of leaves in different leaf positions,

Te2s ihosphorus content of lsaf in reletion to leaf ositions
Obgervations indicated that the leaves frou different

ropitions differed significantly in respect of the percentage

of phogphorus in then, The pattean of variation was

similar to that of nitrogen, The hlghest percentaje of

phosphorus was noticed in the first leaf which steadlly

decreased with increasing nunber of the leaf position. The

decrecane in phosphorus content between each leaf poaition

uvas statistionlly significant. The levels of nltro en and
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nffoct of HiK treatments on nitrogan content of

Table 32.
leaf in relation %0 leaf positions, * on
ooigture free besis.
1. Leat pooitiono
lo. Treatnent Y 2 5 [3
1. nopoko 3408 1420 2.94 0,98 1.6 Jedd
2e nopok1 0642 2424 0.42 1.54 0e42 0«28
S nDpC)kZ D42 1.26 2.10 3408 190 1.26
4, 303)1% 2452 2¢24 154 1.686 0670 1.12
6. nop1k2 1.8 1.80 1,68 1.26 Qe Qo4
Te nopzko 2410 0.98 2,10 0.94 Qe Det34
8. nOPZk‘ 2,10 1,96 1.96 2660 el 1.20
9. ngRk, 1,82 1,82 1,26 0.8 1,26 0.95
10, %pﬁk() 1,82 1.54 154 06,98 1.12 1.12
12. %ﬂoka 2424 1,26 1.40 1454 154 1.12
13, n‘p1k0 2.38 1.68 168 1440 140 1.40
4. nypqk, 2,52 1,96 0.42 0,28 1,54 1440
15. n, })‘ka 2424 1 096 1 06{3 1.82 1426 J el
16, n‘pzko 27052 2.10 1.96 1482 1.40 Q.20
170 n192k1 2024 ‘o% 1082 1063 1 054 JeHU
16, 04Dk, 2010 2438 1,68 1.65  1.40  1.12
19. nzpoko 2424 2.,10 1 096 1 '60 140 SIS 1§
20« napok1 1,00 1.54 o386 1.68 1460 1.20
21, nz%ka 070 1.40 7496 1.40 Dects 1008
22 n-2§1k0 2¢10 190 G496 1.20 184 ) 02U
23, nap1k1 224 154 1.68 0,98 1.40 140
24. nap,kz 140 1.682 1468 1.68 1.54 1.12
25, ﬂzpak() 2024 0.84 9082 1.26 1.40 1.12
260, n292k1 2424 2,10 1.82 1.40 140 140
27« napzka 0«50 1.54 0.42 O 056 070 Jels
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Table 33. ffeot of HiK treatuwmts on phospborus content
of leaf in relation to leaf positions, on
uoicture free dasis.

s’lo 3
No. Treatnent i 2 3 E 5 5)

1. nnpoko 0430 0.30 0.27 Je22 U020 D17
2. %k‘ 037 031 0423 0.23 Je21 Je&)
3« BybyK, De31 032 0.23 De22 J0e19 0619
4. nop1k0 0.41 0.31 0.27 o D22 Jelu
5 %p1k1 Qe32 0.25 0.21 Qe19 Oel3 Oe10
6o DoD4K, 0,37 0426 0,21 0,48 0417  0.19
Te nOP2kO 0431 0428 Ue22 0622 017 Ue10
Ge ngPoks 036 0428 0423  0.21 0.13 Dl18
9. nopekz 0637 D25 Vo222 014 Je18 De15
10. nypok, 0.32 0423 0419 0419 Oulc 0.7
1. n1p°k1 035 D420 Ve24 Je21 Jelf J16
12. n1p032 De32 0,23 0.1 0183 Oe15 O.14
13, nypyky 0434 0427 0,21 0415 0.0 0.4
14, n1p1k1 0633 0.24 021 Iy Jel17 Je1G
15. 1111)11‘2 032 ve2% O.18 010 Jel15 ie14
16. nypok, 0,32 0419 0417 0.6 0. .12
17. 31192‘{1 0630 0.20 0.19 D15 Dol Jel3
18. 04k, 0,29 0423 0419 0.7 0.5 0.13
19. nzpoko 037 0e23 Q.19 010 Oels Jei2
20, n2p0k1 0433 0427 020 0410 Jeld Je14
21. n2p0k2 0+33 .24 0420 0e13 Geld Uel4
224 32p1k0 0430 0.21 0417 D17 Delt Jel13
25, 1121?1k1 0431 Je22 017 015 Jel4 13
24, nopk, 0035 0,28 0,21 0.5 0.2 015
25, nzpzka 0.34 0.22 0422 0.18 Ue15 Jel3
26, n,poky 04356 0427 0422 0417 0.4 0.13
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phosphorus application and all thelr two~factor interactions
significantly influenced the phosphorus oountent of leaf at
different positions (Appendix X)., The treatuent ny recorded
the higheot phosphorus oontent followed by nq and n, in the
decresging order. Tho differance between nq and L levels
wes not gtatistically significent. The inoressed 2. .lica-
tion of phosphorus also resulted in a significant decrease
in the percentag;e of phosphorus in leaf, The coaton’ of N
level wes the highest followed by those ot Iy and ¥n Levols,
the differences between Py and Py and Py and Yo veln;
statiotically significant.

T¢3+ 0O%agsiun content of leaf in relation to leaf positions
The results of statistical analyals revealed that
the leaf positiong diffcred significantly in resyect of the
percentage of potaseiw: in leaf, The highest percentoe of
nobesolun was recorded in the firet leef which was sinifie-
cantly superior to that of other leef nosltiong. Uowever,
the variation in rpotassiun oontent betuween leef positions
did not glve any definite trend. The leaves frow positions
second to oixth did not vary significantly in the percantage
of potassiu: in them., The percentage of jotassiuw in leaf
with respeet 0 leaf pogitions wes signiflcantly influenced
by the lewvelo of nitrojen and potassiunz epplied to the
crop and also by the 7 and I interoctions. “he pobossluws
content was hlgzhest at nq levol of nitrogen wnlch was



Teble 34, *xfm of YK treatuents on potasgiun content
of leaf in relation to leaf positions, on

moistuwe free baslia,

fo. Troatuent ¥ —Leet gosltiong 5 G
1. nopako 4450 350 3650 5470 o7k 3450
2e nOPok‘ 4,20 3450 325 Heb0 D eH0 Dol
3. Bypgks 4.0 4430 3485 3.5 4405 3.0
4e %}%k@ 44,25 340 255 3ol SebU 3.w
5e nap1k1 430 5 o0 3t 3ot el 3450
6o nap1}:2 3490 3 o5 3455 5030 3 RTY) PPY 1
T, %% 4 00 370 3 «00 550 5 el 3440
8o ngpak.' 4.40 4.00 3480 4.50 443 Sed i
Ye 110p2k2 450 380 4,00 5.0 5670 % o0

10. !L'pok\a 4.5 3445 3460 3,00 %LU 52D

1. nynky 4,75 38 Be0 3485 4e00 3400

12, ngpgks 4020 350 3470 3.0 3.05 3K

15, 311’11!3 4.20 3470 330 385 BeiU 575

14 111?121 4420 3400 545 3.00 SeU D e

5. nypqky 450 3,70 560 3.0 3.7 340

1. n1 z)zka 4.5 3470 30‘9 3.{)5 Betid 4 40U

170 Bypgky 430 360 370 305 305 5%

10 n-'}?ekz 4.00 %70 3460 3e70 4 JOU 3670

19. napaka S0 3«0 360 3450 7 o5 Dot

21, naﬁcke 4,10 325 3«20 3eih Tl %e00

22, 212?1120 4.5 350 3450 3650 D 5 ol

25, n2p1£1 4.70 %S0 3495 4 400 4 .00 4,20

24. n2P1k2 4,60 3460 3¢50 S0 5 i EPYAY

25+ by 8.0 3425 3.10  3ud5 3.5 5e30

26, Ny bnlly 4430 3450 3440 3¢50 FIY 1Y % o)

27+ 4,75 3470 3440 355 3 ot e

Bovgky
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statistiocally on paxr with n, level. Doth n, and n, lavels
vere significantly superior %0 nye The treatment level k,
recorded the highest leaf potassium but was an par with k,
level statistioally. The k1 level was significantly superior
tokolevel. However, the percentage atkalavelwasm

par with that at ko level.

8.1, Hitro percentage of third leef in relation to
period of growth

The date on the affect of NIK treatuents on the
ni trogen percentsge of third leaf in relation to peried of
growth are glven in Taeble 35 and the enalysis of variance
in Appendix XII, It wves revealed that out of the different
levels of nutrients eyplied %0 ths crop the nitrogen per-
eentege of third leaf was influencsed only by the graded
doses of nitrogen. The nitrogen percantages at n, and ny
levels vore on par end significantly superior to that at
Dgye The nitrogen pexcentage of third leaf vas signifi-
oantly influenced by the advencing ege of the crop with the
highest value recorded at fourth period (130 days after
planting) and the lowest at the secand period (120 days
after plenting). The difference in nitrogen percentage
betwoan each pariod was highly signifiocant.
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Table 35, Zffect of NPE treatments on the mutrient contentg
of third leaf in relation to period of growth.

Nitrogen peromtage of third lesaf,

S1. "T“"“"‘EM
lloe Treatmoent | k3 4

1. nopoko 1.96 294 2480 3.04
2e ﬂnpok1 2,10 0442 26306 3622
Se nopakz 1.82 2410 2494 3 036
4. nop‘ko 1.96 154 300 3450
5e nop1k1 1.82 042 2308 De30
6o nyyky 1.82 1,66 2,66 3,76
Te ﬂopako 1.54 2.10 2452 300
Ge  ngpoky 1,68 1.96 2430 3492
Se nopzkz 1.20 1.26 240 De22
10, %Poko 1.9 154 2.94 3eT0
1. n‘pok1 224 1 068 508 4,00
12. n1p0k2 2410 1440 2e24 9450
13 ny Dekcy 2,10 1.68 322 3492
14. 211 91k1 1 096 042 300 4 420
15. n1131k2 1.686 1.68 3022 370
16, 111{32110 2,10 "~ 1496 Je22 550
17. ﬂ1£’2k.‘ 2438 1.82 3430 3450
18, 2424 1.68 5400 Se22
19, Ziiz 2.0 196 266 3.50
20, Bypyly 1,96 2,38 2,94 3.6
21, nzpoka 230 1496 %30 3430
22, nypeky 2,0 0498 350  3.92
23, n2p1k1 £e24 1.68 2.94 4406
24, 32P1k2 1.2 1,68 2494 %450
25+ Dok 166 182  3.08  3.92
20, nez:zk‘ 238 1.82 3035 434

27« nzpzke 1.82 0.42 3408 JeTid




8.2+ TFhosphorus perommtage of third leef in relation to
period of zrowth

Obgervations end results of statistical Meia on
the perommtage of phosphorus in thixrd leaf in relation to
period of growth are given in Teble 3¢ and Appendix XII, The
results revealed that the incremental doses of nitrogen,
phosphorus and potassium could not influence the parcentage
of phosphorus in the thixd leaf at different periods.
lowever, 1t vas found that the age of the crop signiflioantly
influanced the phosphorus content of third leaf. The
phosphorus content asignificantly decreased with edvanoing

pexriod of growth, The highest phosphorus content was
recorded at the first period which wee significantly superior

to all other trestments. The difference in phogphorus
percentage between seoond emd third periods was not signifi-
cant. The phosphorus pearocentage at fourth period vas
significantly lower then that at all othexr periods,

8430 Potagsium oontent of third leaf in relation to pariod
of growth

Data an ths effect of N¥K treatients on the potogeiun
content of third leaf in relation to periods of growth are
given in Table 37 and the enclysis of varience in Appendix 11,
It was found that the potassium oontent of third leaf was
significently influanced by the levels of potessiun apvlied
to the orop. The level k, recoxded the highest potassium
pexroentage and wes on par with k, » The potagsium percentage
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Table 36, [ffect of NPK $restments on the nutrient oontents
of third leaf in relation t0 period of _rowth.

hosphorus percantage of third leaf

1. Zexiod

Yo, Treatnent ) 2 3 4

1. nopoko J 9231 0270 0 0216 8 0196
2e Doﬂok‘ 0.241 04230 04205 Ce181
e ”opoka 0.233 0230 0.213 8 |33
4. noll"ko 0.227 0.270 0.199 06205
5. nyPqky 0.245 0,210 0,221 .21
6o ByPek, 0.251 0,210  0.218 0,10
Te nQPQkO 0.255 0.220 0,220 0171
Ge Dok, 04241 04230  0.231 04165
s nop2k2 04256 04220 04210 04185
10. IL'Poko 06233 0.190 0,211 0191
11. n1pok1 04241 0.240 0.224 04150
12, nyRok, 04252  0.210 0,199 0,225
13. n1p‘k0 0,201 0.210 0.198 04199
14, nypek, 0.234  0.210  0.201 0.1
15, n1p1k2 04241 04180 0.192 Dol
16, nypoky 0,253 0,170  0.221 0,182
17. nypgk, 0e242 04190 0,222 9,201
18s  nypes 04232 0190 0231 04200
19, n2p0k0 0253 06190 00224 Je198
20, npoky 0.246 0,200  0.215  0.143
21. n.2p°k2 0.231 0.200 00234 0 0197
22, nypak, 04245 0.170 04215 04201
23, n?_p“k, 0226 0,170 0.226 04202
240 ByPyK, 0.235  0.210 0,235 0.9
25. n,pk, 0.256 0,220 0,225  0.143
26, ngpok, 0.261 0,220  0.231  0.173




Table 37, FEffeot 0f NFX treatuents on the nutrient contents
of third leaf in relation %0 period of growth,

Potasaium content of third leaf, <,

?%: Treatuant T 1%@; 3 4
1. ngpok, 34 35 301 249
2e %Dok1 31 33 He3 342
Se noyoka JeT 549 38 367
4. nop1ko 342 346 5e3 5e4
5e n0p1k1 545 268 3e3 Je2
6. n0p1k2 ' 3e3 b 1) 39 Sl
Te nopzko 35 340 34 340
Se %pzk‘ 3.8 38 e XY 362
9, nghok, 349 4.0 347 34
10, nypk, 346 346 3.9 345
1. n,pgk, 3.7 348 342 343
12, n4Pgks 344 ST 346 3.4
13, ﬂ»‘p-‘kg ‘ 340 o3 5e2 53
14. n1?1k1 340 35 BeT 37
15, 31911‘2 3¢5 b ) 4.0 3e2
16, n1p2ko 362 Fe8 38 249
17. n192k1 3¢5 - Y} 340 30
18, n11)2kz 3¢9 3.6 Je3 Sed
19. nz}?oko 3e3 306 3¢5 Je5
20, nypok, 3.2 3.5 3.2 2.9
21. naﬂoka 340 Se3 el 32
22, nzp.‘ko 348 365 346 249
25, 32911‘1 340 4,0 3T 340
24, nap.'ka 34 3¢5 3¢9 3e3
25, 52}?2]!0 345 3.1 348 340
26, X32p2k1 De3 Seb 4.0 31

27, nypok, 346 30 346 342




Tabla 38, iffect of KK treatuentc on oleorcein
content of turmerioc,

Slali0e Treatoents (leoresin ( )

1. Ny Poko 13.04
2. nopok‘ 14,02
Se nopokz 11,20
4, n,qkq 13.02
5 nop.‘k‘ 1293
B nop1k2 1191
Teo D, R0k 10.41
Se Dy Py Te™3
90 nox-‘zke 13.70
10. n,pgko 1463
11. 31 pok“ 1490
12, n1pok2 17.!7
13. 211P1k0 10 004.-
14. n.,p1k1 15406
15 . nqpeky 14,64
10, 111p2k0 11 o
17, nq oy 10,40
16, m‘pgka 12625
19. B,y 11,09
i}. nzpc,k‘ 3:‘:;2.47
:,, . n?pg.:ka .d.,41
22. D,Peky %3.03
2%, nﬁp1k1 1150
':’:f’ nzp1f:2 : 3eld
:?. n?pzxo 3607
26, n, Doy 1043
27 n?.pEkQ 11.02

n, 12.17 Py 1331k, 12.40

n, 14 .00 Py 12,02 k, 12.72

n, 11.59 Po 12.05 ky, 12 .86

Tee for couparing levels of Iy and &I = ..
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ab k2 level vas signifiocantly superior to that at ky level.
The l.evelak1 anﬂkowmmpar. The percentage of
potassiun in the thiyd leaf was influenced by the incressing
period of growth as in the case of nitrogen and phosphorus
contantes. There was no significant difference in potassium
oontent between the firet, second and third periods. Jut
the potessium content of third leaf at fourth period was
significently superior 40 all the previous periods.

The data on the oleoresin oontent of turneric as
influenced by the levels of nitrogen, phosphorus end
potagsiun are given ln Table 38 and the analysis of varience
in Appendix XI. The results revealed that the oleoreein
oantent of turmeric was not influenced by incremental doses
of ¥y ¥ and ¥ and their interaotions.
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1.1. "ffect of NIK treatuents

Aepulte presented in Table 1, 2 and 5 and anslyoig
of veriance in Appendix II, III and IV revealed that,
anong the morphological characters examined, the nuuber of
tillers per clump and the number of leaves per tiller at
Tifth period were significantly influenced by the wvar;ing
lovels of nitrogem applied while the gyplication of
phogphorus and potessium oculd not influence these
characters. The levels of nitrogen, phogihorus end potogoiw:
euaployed could not affect the height of tillers. As regords
the effect of nitrogen levels an the number of tillers
et the lagt period observed: (210 days after olanting), it
is seen that the nunber of $illers inercased itk loorccging
levels of nitrogen cpoliocation. However, the differencc
betwean n, and n, levels was not statisticolly significant,
It 18 intero.ting to observe that though the highcr levol
of nitrogen application resulted in the incressed nucber of
tillers, the effect of nitrogen on the nunber of leaves
ser tiller was found to be I a strietly reverse order,
with maximum manber of leaves at the n, level and the
dnim at the n, level, These obgservetions lend su;. ort
%o the posslble explonation thet on inerease in the nuuber
of tillors por clump is at the expense of the nusber of
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leaven, thereby nullifying the affect of niitrogen level

on the total content of these vegetative parts accumlated,.
This is further supported by the fact that levels of
nitrogen oould not influence the totel dry uatbter produced.
Lack of response of cxop in terms of morphological
characters, t0 application of altrogen, phospghorus and
potassium hap been often reported (Anon., 19773 Anone, 1970).
Jotmson (1978) observed that the number of tillers per
cluip and the number of leawves per tlller in singer weare

not reflected by the levcls of nitrogen, phosghorus and
potasaiume, The lack of response of turmeric to the ferti-
licer levels employed in the present study can be attributed
to the high level of gvallable nutrients in goil and the
relatively heavy dose of orgenic mamure auplied viz.,

40 tannes/he. This is further supported by the obgervetion
that none of the fertiliser treatuents could bring about

a significant increase in the rhigome yield of thas crop.

1.2 Iffect of period of growth

Obgervetions recorded on the morphological features
of the plent in relation to inoreaging period of growth
elucidate thet all the three growth paraneters viz,, nuober
of tillers per clump, nunber of leaves per tiller and
height of tiller steedily progressed with the increasing
soriod of growth. Housver, the rate of inecresse in these
characters was different over different periods. m
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observing the progress of $iller production with incrsasing
age of the crop it is M that maximmm tillers were put
forth during the period from 120%h day to 150th day, the
addition in mamber of tillers produced during this pariod
being 20 per cemt of the total, The increase in the nuabey
of tillers produced after this period was only wmarginal

end it recached g maximu: at the 180th day, thereafter
reuaining constant. The pattamn of variation in the number
of leaves per tiller wos alnoat aludllar to that of the
nacber of tillers per olump, exoept that the number of

leaves per clumpy went on inoreasing till the last period,

A continuous increase in the height of the tiller wes clso
observed with inoreesing age of the arop. It should be pointed
out that the rate of increase during 120th day to 150th day
in respect of all these thres growth characters wes
consplcuous as coxpared to the rest of the period, Thig
illustratecs the exlstence of a period of active vegetative
growth ranging fron 120th day to 150th day. This observation
ig further corroboratod by e marked increase in the total
dry uetter accwmlation during this period, Jolmnsan (1U7.)
recogniced three steges during the growth of ginger vius,,

o phage of active vepgetative growth, & phase of slow ve e-
tative growth and a phase approaching senesocence, lxmnining
the present data on 8 eimiler angle, it 1s possible $0 divide
the total growth period into four phases with respect to the
develonuent of acrial piant tigsues; 1) e phese of noderate
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vosetative growth whlch occurrcd from the yOth dey to 120th
day during which the rate of growth was relatively fast but
lesser then that at the next phase; 2) a phase of active
ve etative growth which occurred during the period frow
120th day to 150th day during which 20 per cent of the
tillers per clump wes elaborated. Thie period of 30 dgys
accountod for 19,05 per cent of the total heiht of ths
tlillers and 35,87 per camt of the total dry uatter accuiu=
lateds 3) a period of slow vegetative rowth wiich occurred
during the period from 150th day to 1U0th days and 4) o
Phase approaching senescence ocommencing fron 130th day and
extanding upto harvest during which the eslaboration of serial
plant parts was prectically insignificant. n‘,—c (Mo A0, P m HOKG [

1t should be borne in nlnd that even the second dose
of fertiliger a;plication (1/3rd of nitrogen and helf of
potassiun) was over by the 60th dey after plenting. In the
1lisht of the present study in which the maximm period of
erop growth was found to be from 120th day to 150th day it
will be worthuhilec to exaudne the poseibility of better
utilisation of fertilisers by the crop by extending the
8111t aynlication of nitrogen and potassiun: to nstoh with
the period of wmaximm plant growth,.

2¢1e Effscot of 'K treatuants
Date preosented in Table 4, 5 and © and Appendix V
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indicate that the levels of Y, ¥ and K falled to influemoce
the fresh and dry weight of rhigome, The totel dry natter
produced was found to be influenced by the levels of
potessiun and !l interaction. As already pointed out, the
nitrogen and potassiun requirement of the crop would have
been uet even at the lowest level of autrient e.ployed, by
the nutrients cmtelned in ﬂm‘ormu.o natter supplied and
8lso by the available nutrients present in the soil., Of
the potessiun levels, k4 was superior %o k, end k,. This
obgervation tends to roumark that the optliinm level of
potassiun for the naximum produwotion of dry metier is
already ettalned at the k, level since further incresse in
the quentity of spplied potaessium ouuld only depress the
7ield of dry matter. Ancng the NK combinationg, ny kq was
found to be oupcrior t0 other treatment combinations.

2420 Effeot of period of growth

The patterns of variation in the frosh and dry weight
of rhizone and the total dry matter production with
increassing poeriod of orop growth were sluost sinilar, A
steady inorease in these paraseters was observed as tha
age of the orop progressed, The pattern of rhizowe develop~
uent did not follow the sane trend as that of the aerial
parts in relation to the incfessing age of the crop,
Instead of e final phese of semnescence or insignificant
growth in the case of aerial tissue, the anlargeuent of
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riizome continued till harvest, Siniler trends in dry
natter production and rhisome developient have bean
obgerved hy Nalr (1964).

%¢ .hlgowne yvield of ¢

Results jresented in Teble 7 and Appendix VI ghow
that the levels of nitrogen, phosphorus and potassiun and
their interactions could not effact any significemt
difference in the yield of turmeric at harvcst. It i9
rather intercoting to observe that the yield at the lowcst
level 0f "IL¥ tried was statistiocally on par with that ot
the highest level, The lack of response of the croy to
the groded doses of these nutrient elements can be attributed
%o (1) the hizh fertility status of the experiunental fieldp
and (2) the high dose of orgenic mamire gpplied viz.,

40 tonnes/ha. This 1s evidenced by the heavy uptake of
nitrogen, phogphorua and potassium irrespective of the
levels of these nutrients employed in the experimnent, It
is vorth nentioning that the total uptake of nitrogen at
the last period by plants receliving nitrogen at r%xgig'v;f T
was 30849 kg/ha whereas the mean upteke of nitrogem
imépecuve of nitrogen trestnents was 32%.5 kg/ha. This
roveals that the uptake of nitrogen wes not decisively
influenced by the levels of nitrogen. Also, the total
upteke of phosgi.horus and potassium was not in progressive
order correspondin; to the inoressing levels of thege



mtrients. Therefore, it 1s conolusively proved that sven
at the lowest level of nutrient tried, the crop could
perforn in terms of yleld as it oould do at the higher
levels of nutrients gsuppliedj obviously wseting tha nutrient
requirenants from the organic matter supplied and that
originally prosent in the goil. The lack of responsec of
turneric to application of fertilisers has been reported

by a few workers (Anon., 1977 and Anon., 1573).

4. Ipteke of nitrogen
4s1¢ Tffect of fertiliser treatuents

Results of the study indicate that the levels of
nitrogen, phosphorus and potassium employed could not
influemoe the upteske of nitrogen in any of the plant part
exanined viz., the leaf, pseuvdosten and rhizoue., This is
evidently due to the fact that the orop oould ueet its
nitrogen requirenent through sources other than the ferti-
liser nitrogen supplied. The high level of avalleble
nitrogen in the ooll and the heavy dose of organic uanure
given to the orop are the factors which ascounts for the
lackk of response of the crop %o the fertiliser trestnents.
Though the levels of nitrogan, phosphorus and potassiun
had no influenoce on the uptake of nitrogen in different
plant parts, the total uptake of nitrogen was found $0 be
signifiocantly higher at the k, logvel, It should be pointed
out that the naximun yleld of twrmerio was also obtained



at the k, level though the differences in yield betuean
lovels were not stetistiocally significant,

4.2, Tffect of poeriod of growth

The nitrogen uptake progressively increased with
advancing period of oxrop growth end the maxioun uptake wes
achieved at the last period (240th day) apparently due to
the increased scouwmlation of dry metter with lncreasing
period of growth. Thisg trend of inarcesing uptake of
nitrogen with increasing period was seen in ell the plant
parts separstely examined,

Yhan the total uptake of nitrogen was cnuropriated
over different periods of crop growth, it was geen that
49.96 per ocent of the total uptake %ook plece within o
period of 30 days from 120%h day %0 150th day. Thig enhanoed
upteke of matriant has repulted in the active jrowth of the
crop during thise period. then the influenoe of period of
growth on the morphologiocal characters of the crop was
discussed, 1t was stated that the total period of rowth
can be divided into a phase of moderate vegetative growta,
a phase of active wvegetative growth, a perliod of glow
vegetative growth and a phage approaching senescence. As
expeotod, the phase of active vegetative growth is also the
poriod during which saximm upteke of nutrients took place,
lowever, the uptake cannot be divided into four distinet
regions as that was done in the case of the rate of growth



of asrial tissues, since the uptake of mutrients eapeclally
in rhizome comtinued even during the period of sensscence,
The marked uptake of nitrogen to the extent of half the
total oroy requirement during & relatively narrow period of
30 days from 120th day to 150th day tende 40 suggeat a
nodification in the split application of nitrogen to the
orop., At present, 2/3xd of the nitrogen is applled on the
20th dey after planting end the remaining 1/3rd is given
on the 60th dmy., The fact that maximum uptake of nitrogen
took place after 120th day eventhough the application of
entire quantity of fertiliser nitrogen wes ocompleted by the
60th day, strongly indicete a possi:le inoreassed upteke of
nitrogen 1f a third split application 13 introduced or the
tinings of the two eplit epplications are altered in guch
a woy 30 provide nitrogen to0 meet its enhanced requirement
during the pariod of active growth.
5. Uptake of phopphorug
5.1, Effect of U.K treatuents

Hegult of the study on uptake of phosphorus show
that the uptake of phosphorus is not influenced by the
levels of nitrogen and phosphorus tried, iowever, levels
of potageium decislively influemced %he total uptake of
phosphorus as well as the uptake of phosphorus in leaf,
The failure of the crop t¢ respond to the lncreasing levels
of phoaphorus in terns of phosphorus uptake cen be
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attributed t0 the suffiocient supply of this elememt through
sources othor than the feortiliser supplied. Such a sltustion
is provided by the relatively high content of available
phosphorus in soil and also the phoephorus mobilised by the
mineralisation of organic mattexr. The upteke of phosphorus
vas found to be moximm ab k, laevel, 1t should be pointed
out that the yield of total dry umatter and uptake of
nitrogen were aleso higher et this level., -~robebly, the
influence of potaspiumz on the production of total dry uatter
would have resulted in an inoresged uptake of nltrogen and
phosphorus so es t0 maintain a relatively eonstent percentage
of these nutxients in plant.

5.2 EBffect of veriod of gwowth

The uptake of phosphorus gteedily inoressed with
inoreaging age of the plant irrespectiv: of the plent parts
exanined. As in the oase of nitrogen, the uptake of
poosphorus wvas at a cosparatively eshanced rete quring
the period of active plent growth (120th day to 150%th day).
Thip is evidently due to the highexr rate of dry uatter
production during this periocd as comparsd 10 later stages
of growth,

Observations on the uptaike of phogphorus in leaf,
pseudogten and ralzoume in relatiom t0 the increasing age
of the plant reveal that xﬁaoarﬁwma uptake in all these
pleni peris progressively inoreased as in the ocase of total



phosphorus u;dake, Such a trand in the uptake of nutrient
is expected since the dry uatter aocumlation irrespective
of the plant part selected progressed with sdvenoing period
of orop uaturity. |

be J of ULl
Gele ffeet of UK treatuents

fepults reveal that though ths levels of nitrogen
and phogphorus falled to influence the total uptaize of
potagsiun by the crop elgnificently, the levels of potesolun
end 'K intersotion decisively influencaed the upteke of tids
mutrient elenent, It is interesting to observe that the
influence of levela of potassium is gpporent in the uptcke
of this eleuent in leaf, pseudosten and riisome wmiformly
0o in the oase of totel uptake, The 1:1 level was found to
be superior to ka end ko in thie reapoct, 1t shoul: be
pointed out that the levels of potassiun influenced not
anly the uptake of potapsium bub also the uptaite of nitrogon
end phosphorus, Uinilarly the totel dry nmatter productiom
wag significantly higher atb lz1 logvel, The rhicone j;ield of
tureric aleo was higher atb k1 legvel than thoge at k, and
ko levsla, though the difference wap not statisticolly
simificant. These oboservatioms tend 40 comclude that
auong the uajor nutrients end their levels employed in the
study, only the a.plication of potassiunr at k1 level could
influence the rete of growth and the uptake of nutrionio.



flesponse of turmeric to application of potosoiun has been
reported by different research workers (Yalr, 19043
{hraleedharan and Selakrishnan, 19723 Gao, 1973).

6.2, Tffect of period of growth

As in the case of nitrogen and phosphorus the upbake
of potagsoiun in leaf, psoudosten and rhlzome steedily
woressed with advancing ege of the orop. The patterm of
nitrozen uptake with advencing period of orop growth won
slightly different {rom the pattern of uptaks in the cose
of nitrogen and phosphorus. Though the uptake of potessiun
durin; the active period of vegetative growth viz,., 120th
to 150th day after planting wes feirly good (21,31 per cent
of the total), the paximm upteke took place during the
period from 180th day to 210th day accounting for 42.90
per cent of the total. G5ince the elaboration of aerial
tissues during this period (180th day %0 120th day) wvas
c}nly at a noderate rate, this heavy uptake of potagalu:
resulted in the accumlation of the element in leaf therehy
shooting the mean potsssiun pey cent of leaf from 3,00 to
VelTs A part of the potassium tekem up during this period
(284,76 per cent) was located in rhisgome, Luxury consumption
of potassiun resulting from the heavy upteke of the alement
uithout any perceptibls increase in yield has beaen reported
in wany orops.



A comparison of orop removal in reaspect of nitrogen,
shosphorus end potassium irrespective of the fertiliser luvels
cuployed reveals that the removel of nltrogen, phosphozus
end potassiun by the crop at the last period wes in the
ordar of 325,5, 23.2 and 0601,5 kg/ha respectively. hio
works out t0 an WilsX ratio of 14,0511:120.,51 wiilch projects
the heavy comsunption of nitrogen and potagsiuu as coupared
to phogphorus., In tho present study, since no response ues
noticed in terms of yield by the applicatiun of different
levels of nitrogen, phosphorus and potassiun, optinu erop
renoval or erop royulemient canmot be worked out. owever
the obgervations lead to sssume that the crop will respond
to application of nitrogen and potaselun if it solely or
vainly depends on applied sowrces rather than that
oriinelly aevellable in soil,

One of the objectives of the present inveastigation
was to select an index leaf or reflect for folier disgnosis
in pelation to nitrogen, phosphorus and potassium. Oaules
collectad from different leaf positions uere exadned for

this purpose.

Poy the selection of the index leanf the following
attributes of an ideal refleet are kept in wind, 1) tThe
reflect should contaln sufficlent amount of the autriant
eleuont for its easy determination. 2) The reflsct should
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respond t0 varying levels of the nutrient slenent suppllied
or its uptake by the plant. 3) The saupling error ghould
be minimum, thet is, the index leaf @hould belon: to the
platean of the curve when the mutrient peroentage of the
leaf is plotted egainat the leaf positions, 4) As far as
posaible, the mutrient percentegs of the leef ghould
correlate with the ylaeld of ths orop.

However, 1%t is rather 4Lfficult t0 meet all the gbove
requirencnts of an 1deal reflect at a mrtl.culér pey of
oonditions, In the present study, different levels of
nitrogen, phosphorus end potaselun were tried on the
assuuption that 1t will produce different uptake in plents
and varying yield in relation to the levels of nutrients
applied., Unfortumately, the orop falled to respond to the
levels of nutrients enployed both in %terns of yleld and
upteke of nutrients. This hes imposed restriction on the
variation in the content of nutrient eleuwnts at difrferent
leaf positions thereby considerably reducing the chances
of esteblishing correlation betueen mutrient contemt of
leaf positions and the yield or between the nutrient
content of leaf positions and uptake of nutrients, !Howvever,
fron the available data, the index leaf ils selected keeping
in udnd the attributes of an ideal reflect.

The nitrogon percentegs of leaf decreacsed with
increasing age of the leaf or leaf iosition, the rate of
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decrease heing steady and constant. ilean values of
nitrogen percentege varied from 1,93 at the first leaf to
1.00 at the last leoaf. The differences in nitrogen
percentage of lemves at alternate leaf munbers were found
t0 be statistically significant. Jolnson (1975) also
obgerved the highost percentage of nitrogen in the first
group of leaves in ginger wihich contimuously decreased with
increasing nurber of leaf positions, iHe ecould however
loocate a region of siablliged nitrogen percentage at which
differances batwoan adjacent positional groups were neglie
sible., Jub in  tho present investisation no such plateaun
was located, the values belng decreased continuonsly rather
at a wmiform rate with increasing nuuber of the leaf
positions, As regard the influenoce of levels of nitrogen
on the nltrogen percentage at different leaf positions, 1t
was seen that differences beltween leaf positions were not
statistiocally significant pregumably due to the fact that
these levels enployed could influence neither the totel dry
natter production nor the total uptske of nitrogen. The
ocoefficliant of correlation between nitrogen percentage of
leaf positions and total nitrogen uptake was the highest
for the first leaf (0,361) closely followed by the thaird
(2.297). ilowever, these coefficients of correlation were
not statistioally signiZicent. ¥No significent correlation
could be establimhed between nitrogen percentage of learf
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positions and the rhizome yield.

Ag in the case of nitrogen, maximu percentage of
phosphorus was noticed in the firet leaf which projressively
docreased with inoreasing nunber of leaf jositions, the
rate of deorcase being merked for the first three positians.
Though no resion of gtabilised phosphorus percentage could
be located, the rate of decrease in phosphorus percentage
from leaf position three to six wes conparatively lower
than that at initial leaf positioms. It is interesting to
note that differences in phogphorus percentage betueen all
the leaf positions were statistically sipnificant. As
reogexds the influence of levels of phosphorus on the
phogphorus oontent of leaf positions, it was sean that these
levels could not influence the content of tils nutrient
elenent significantly. Cxauination of the coefficients of
correlation between phosphorus uptake and phosgpOrus
perocantage of lsaf positions revealed that the higbeot
oorrelation wes established in the ocage of the third leaf
(00342} though the value was not statistioally sinizicant,
The highost value for the coefficlent of correlation bot.ean
yicld and phosphorus peroentags of leaf positions was elso
rocorded by the third leaf (0.253).

Ao in the caose of nitrogan and phoppborug, the
nigzhest peroamtage of potapaiun wes obperved in the first
loaf whioch oconsiderably dropped at the soccond, thereaflter
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naintaining almost a constant level. Thus potassium

content of leaf positicn seoand to the last did not differ
significantly. Coefficient: of correlation betwean
potossiun oontent of leaf and total uptake of potasmium
were not significant for any of the leaf positions exanined.
rotasgiun percentage of leaf positions also failed to
correlate significantly with thu rhigome yield,

The foregoing observations temd to select the third
leaf as the lndex lsaf £or folliar dlagnosis in turueric
in relstion to nitrogen, phosphorus and potassiuz astatus
of the plant.

The nitrogen, phosphorus and potossiun percenteges
of third leef were eoxamined at different periode of rowth
with a view t0o establishing reletionship betwecn the content
of mutrients ln them and the yleld or the total uptoke of
mutrients, 80 ac t0 select the best period sultable for
follar disgnosis. Iesults revealed that the wvalues for
nitrogen, phosphoyus end potasalium of the third leaf at
different periods of plent growth falled to glve signirficant
coefficlents of correlation with the rhizome yield and the
total upteke of these nutrients. However, the period
betuean JOth day and 120th day after plaenting sppeers to
be the ideal range on the following rounds.
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1) Thie period immediately preceods the phase of aotive
vogotative growth end the period of naxivmnm uptake of
nutriants.

ii) Application of fertilisers for adjusting the nutriant
atatus of the arop will be effeotive only if they are
applied prior t0 the commencement of the phase of
active growth and uptake,

oregin content of

The results given in Teble 35 revealed that the
levels of nitrogen, phosphorus and potassiun and their intore
sotion had no significent influenoe on the oleoreain content or
turmeric. The levels of nitrogen, phosphorus and potassiun
perhaps cannot be expected t0 influence the oleoresin content
of turmeric in the present investigation since they could
not effect any nmarked increase in the upteke of these nutrients.
Algo, it i8 probeble that the gyathesis of thc souponents
of oleoresin is not significantly governed by the levels of
these nutrients evellable in plant tissue.
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ST RUARY

A field experinent wac conduoted at the College of
Hortioulture Cenpus, Vellaniikara between tiay 1979 and January
1950 to study the effect of sreded doses of nltrogen,
phosphorus and potassium on the growth, yleld, quallty,
cheuical couposition and uptalte of nutrients of turnmeric and
also to develop suitable follar diegnosis technigue in
relation to these nutrient elements, The treatuenis couprised
of three lavels each of nitrogen (0, 20 and 40 kg N/ha),
phosphorus (0, 20 and 40 kg ?205/!1&) and potasaiun (D, 40 and
30 kg Kaolha). The experiment wes lald out in a 33 fuctorial
experimant in randomised bloak deslgn confounding the effaect
of interaction ﬁ?z?:z totally. The inportent findings are
cunerised below.

1) Among the morphological charscters studied, the
nuaber of tillere per clump inoreased with increasing levels
of nitrogen applied wheress the nunber of leeves per tiller
decrecsed with inercesing levels of nitrogen. Levels of
phogphorus and potaosaiuc could not influence these characters.
The height of tiller reuained umaffected irrespective of the
fertiliser treatnents euployed.

2) Levels of nitrogen, phosphorus and potassium
failed to influence the fresh and dry weights of rhisoue, The
total dry uatter yield was influenced by the levels of X end



E interasotion. llaximum production of dry matter occurred
et the k, level which was superior to those at k, and Ik,
levela.

3) The lewvels of nitrogen, phosphorus end potassiun
and their intersction could not effect eny slgnificant
difference in the yleld of twrmeric at harvest.

4) Uptake of nitrogen in any of the plant part
exanined viz., the leaf, pscudosten and rhizome wes not
found influenced by the levels of nitrogen, phosphorus and
potagsiun, llowever, the total uptake of nitrogen was found
to be gignificantly higher at the k.‘ lavel,

5) Uptake of phoaphorus waa not affected by the
levels of nitrogen and phosphorug. DJut levels of potassiunm
decisively influenced the uptake of phosphorug, the k1 lovel
being superior to ko end kg.

6) The levels of nitrogen and phoaphorus failed to
influence the total uptaikte of potassiuu while the levels
of potassiun end UK interaction decislvely influaenced the
uptake of this mutrient element, the ky level belng superior
to k, end Ik,.

7) The nucber of tillers per cluup, numder of
loaves pexr tiller and height of tiller steedily progresced
with incressing period of growth, A canspicucus phage of
sotive vegetative growth ocourred during the period froo
120th day to 150th day after planting.
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G) The fresh end dry weights of rhizome inoreased
with incressing period of growth and reached a maxiinun at
harvest,

9) The uptake of nitrogen progressed with inoressing
‘age of the arop. About half of the total nitrogen uptake
(49,94 per oent) took place within a period of thirty days
from 120th day to 150ith day after planting.

10) Upteke of phosphorus stesdily inoreased with
incressing period of orop growth and the uptake was
monounced during the period of astive vegetative growth,

11) Opteke of potassium inaressed with inereesing
caturity of the crop and maximm uptake occurred during the
period from 180th day to 210th day after planting
(42.96 per cent).

12) On an average, the orop recoved 325.5 kg Ny 2342 kg
. and 661.5 kg K per hectare, '

13) The oontent of nitrogen, phosyhorus end potasaiun
was higheat in the top most leaf and dooreased with increasing
nunber of leaf positions., Differences between leaf positions
were siznificant in respect of the percentege of nitrogen,
phosphorus and potaosiun in thew, Based on the qualities
of an ideal index leaf, the third leaf wes found 10 be
superior to0 the leaves at other positions, Regarding ibhe
optimm age of the plant for sampling, it appeered that the
period between 90%h day to 120th day after plsnting was the
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APPENDIX I
Weather data (May 1979 to January 1980)

Monts Ratnfall, Temperature, °C Humidity, %

- na Maximum Minimum Morning Evening
Uay 162.1 33.33 25.79 90.12 61,66

June 722,7 30,68 23.70 93.47 76.10

July 929.7 37.86 23,81 98,23 8577

August 472.4 29.16 23.16 94.90 76.87

Septeaber 203.7 30,58 23.65 94.30 75.97

October 134.3 %1.80 24.46 88,65 63.94

November 316.4 30.82 23.92 88,72 T73.48

December - 30. 14 22,82 80,00 57.83

-



APPERDIX IIX

Lffant of 1TrE treatoents on the number of tillers per
cluzp of twmeric

Analysis of variance

Hean squarecs
Periods

Source ag 1 2 3 4 5
Block 8 0638 0435 0457 053 1,108
51 2 0.5 0429 0480 1,39  1,60*
P 2 0,08 0el4 0,13 0455 0426
" 4 0,10 0,30 0488 0,36 0426

X 2 04,06 0407 1425  4.97** 0469
VK 4 0e15 0416 1,04  1.33 024
K 4 0e34 0443 0,47 091 0451
TP 2 0452 0403 0,03 2400 0431
NPRe 2 0.3 0,46 0,02 0.2 0e42
1p2g 2 0427 0,06 0,40 0455 2402
Arror 48 0e33 Oubd 04065 040 0436

sagiomificant at 1 level
*Signifioant at 5 level



(Appendix I1 continued)

Couperioon of levels of iy, ¥ and K

Periode
1 2 S 4 5 6
189 1.67 157 2.14 2430 1.7¢
2400 1.79 1.7T4 2420 e 1.90
2409 1.65 1451 237 2605 2429
1.96 1.69 1,58 2425 2439 130
2400 1.65 153 230 2,00 1.94
2407 1.76 1.67 24,16 2.07 2409
1.65 1,65 1.54 1.99 2,18 1 S %)
2.17 1.71 106‘ 2033 3'03 2016
2.02 1 074 1 I61 2'35 2 .46 1 .09
Deile (0:05) Mele Uele Neie D51 Jedd
Ce l !
Levels of K during 4th period k1 k2 ko
Levels of ¥ during 5th period B, U



ACFERDIN 11X

Tffect of 1K trea t8 on the nunmber of leaves per
iller of turuerie

Anelysis of variance

B Bt e B e R s

ilean squarcs

PO YNV

o

Feriods

Source ag 1 2 3 N 5
3loek 8 1.65 2,22% 227 155 DeTu
I 2 2.15 0459 137 1420 719
: 2 0474 0404 2,10 5,29 5e13
TE 4 0476 1429 2,10 2.42 2410
[ 2 1.64 0478 1.25 1.45 JedY
K 4 0491 0428 0433 21 Jedy
Y4 4 1.03 049 150 VeYy Je30
T 2 2405 0,02  B.26 1,00 0ec3
wPKe 2 0409 0.9 014 0409 1.95
relg 2 1,20  1.19 0,06  U.62% 1.
“rror 48 1.45 0,82 1492 1,97 1,35

**S3ignificant at 1 level
*Gignificent at 5 level



(Appendix 111 continued)

A. Couperison of levels of N, ¥ and K

?erioda

Treat-

nent

groupe 1 2 3 4w¢ 5
n, 5T1 532 0487 0ot Te41
n, 535 5.14 6,73  G.4U O.u2
n, 5416 5402 6,44 G40 0439
o 5626 5413 073 7.07 )
P 535 5415 6440 020 7409
Py 5,00 5420 6495 0435  Oedo
Ky 5415 5412 6494 602  Geos
ky 504 5,35 6,60 6450 RS
I, 5«44 54,01 0e54 037 0o
CeDe (0405) Uese Fele Teile Teide SI13)
Tamber of leaves per tiller at 6th period ny B m,



APPENDIX IV

Pffeot of I7K trestments on the height of tiller of turmeric

Analysis of variance

lean squares

Fexriode o
Souree  4f 1 2 3 4 5
Blook 8 103448 168425 304 .31 205407 234459
u 2 56427 450425 193,17 823.99 25 402
P 2 170,13 221,65 13.95 569 405 12,01
7 4 350,91 332,70 233.01 563 416 653 o62%
X 2 102,52 35,00  76.64 219,67 255469
UK 4 435,44 409,34 348,77 462,24 T51.50%
PR 4 294,00 235.04 302,57 345 496 561492
WPE 2 146,50 63,71 402,32  1194.7¢" 3419
nrK2 2 179439 200,11 222,87  615.55  267.37
PR 2 295,62 805467 T89.T8*  250.25 313475
Brror 46 220,69 335.40 220456 34649 239,77

*#3ignifioant at 17 level
*Significant at 5" level



(Appendix IV continued)

A, Comparicon of levels of I, + and K

A X Yeriods

?raatment — — o . .
nb 58468 65 481 91.11 Y373 104 .79
ZI.‘ 61 -15 73:03 89429 91 45 104 .44
., 58462 66423 B4 99,17 100.25
PO 57499 T70.82 89452 91401 104 .40
Bq 62438 67426 88,62 9Ge19 105 460
Pp 58407 67402 68610 €957 105 «44
ky 00 61 68443 90,68  97.60 104 .01
kq 60460 09,48 87,60 94 4U0 100430
k, 5725 67421 87,96 91,90 102,50
TeDe (0405) Telle Tele UeSe Ue'le Hete

3, Comparison of Uy end FK interactions at fifth period

Fo P Py ko ky k,

105,85 106415 102437 1127¢ 10545 95 T4
97445 117,89 102,00 92,41 112,04 100
109,89 97.00 111,90 106,03  107.19 105.04

PSP

ZeDe (0405) L 14.68



AFFEIDIX V

Lffect of IPK treatmants end period of growti on the frosh
and dry weights of rhisoms and total dry matter production

of turnerioc
Analysis of varisnce
Hegn sgueres —
Fresh welght Dry welgnt Total dry
Source af of rh&sm of rhicome uatter
Bloak 2 9.508 0,002 04042
periods 4 301140 0360 % 008" *
n 2 0.077 04005 Je034
2 1.853 0009 Je033
e 4 1.485 0.022% Qe137
K 2 0,568 0,017 U e 200%
uE 4 1.558 34028 0 e294"
X 4 1,886 0413 0.%04
ror 110 00%‘ 04008 04071

*agimificomnt at 1° lovel
*Significant at 5 level



A,

(Appendiz V entinued)

Cooparison of periods

Fresh weight Dey wel ht  Total dry

Yeriods of rhizome of rilzome nmatter

2 0.414 04020 0.234

3 0,763 0,069 06025

4 1280 Oe153 DeT17

5 24418 04253 D974

6 2326 06207 14040
Celle (O-OS) 04497 Q04 4144
Canglugion
Fresh weight of rhizowe 6 5 4 % 2
Dry weight of rhizome B % 4 3 2
Total dry matiexr 6 5 4 3 2
De Comparison of I emd UK interactions

Dry weight of rhizone
o Py Pa & kq ko

no 00142 00221 °o‘42 00209 130177 0,118
ng 00125 00152 00‘69 00167 0.151 Je128

C.De (0.05) = 0,005



(Appendix ¥ oontinued)

C. OComparisan of levels of potassium for total dry matier

k1 ko k2 CeDe @05
lean 0815 0707 0.661 0.11%

D, Comparison of VK interaction
Total dry natter

X k ky
ny 0,882 04816 24614
D.1 04501 0.889 04720
n, 0LTT9 04,740 0.650

Colle (0005) - 0.193



APPENDIX VI

Rhizome yield of turmeric at harvest

Angalyeis of varienoce

Source ar Heen square
Dol 8 0.714 7.5,
n 2 0,061 I8,
P 2 0237 1.8,
4 1,015 7.5,
K 2 04366 Se
K 4 0,146 .5,
PK 4 0.,0% .5,
9% 2 06477 Tu'e
1TPKe 2 0.221 ©.3.
¥PPKR 2 1,566 1.5,
Brror 48 0.527




ACRTEITNIR VI
T£fcet of 'K treatuents and period of growth on nitrogen content of twuerio

Anglysis of varisnce

lean squares

Source a¢ T content || content | content Uptake of Lptake of ._ptake of iotal

of leaf of pseu- Of rhi-= T in leaf [ in I in uptake of

dosten 2000 peeudo~ rivdzone i
. Sten

Dlock 2 J037 0 o2 0+049 94690 LeQ0U De331 62.824
1 2 0.375%* 1.035*  0.160 26,891 1.971 54133 91,663
by 2 04089 0.195 0.213 15.413 44353 Te520 264266
HxP? 4 0,073 0,055 0150 17.181: 34431 21.400* 105.473
K 2 0.015 0,002 0.151 28330 9922 20279 192.451*
HxK 4 0.026 04005 0.120 25776 17 .02¢6% 23.954* 202 JOu3*
¢ x K 4 04091 34041 0021 11,724 3446 9.761 T6.342
reriod (7) 5  206300%" 4.7047¢ 10.101%%  941,330%*  222.057*" 376.212**  3315.,000%"
T X 10 03247 0.254"* 04014 11.174 9.468 64302 584968
Tx 10 34000 0e0U9 0 &0 224304 5330 13.795 112.24L
TxX 10 0020 0,021 U093 5030 4,301 11.142 41.232
ryoy 106 D054 00706 Q004 15 44991 54312 0«U30 59990

» 3ignificant at 1 level
*3imiticant at 5 level



(Appendix VII oomtinued)

A. cx ’ggmofpermdo (Mean values are furnished in
T

Canslupion

Y ocontent of leaf 4 365 271
¥ oontent of peeudosten F 15 6 3 2
¥ ocntent of rhizoume 54 6 5 2
N upteke of leef 55 3 & 2 1
I upteke of peeundosten & 5 4 3 T 2
1! uptske of rhigone 6 5 4 3 2

I upteke fotel 65 ¥ 3 2

B. Coumparison of levels of nitrogen
(iieen values ars furnished in Taeble 15)

Copoluaicn

¥ content of leaf ny b, n4
K content of pseuvdoasten n, oy B,

Cs Couparison of levels of phosphorus
(Mesn valuee are furnighed in Table 15)

Canglupion
Il content of rhizowne P Py Py



(Appendix VII continued)

Ds Couparison of I'r intercction
Uptake of 17 in rhizoue

To By Ny
Py 4,18 6408 DeT
P4 6.82 4 47 4.6
Po 4,78 4,00 497

JeDe(0605) L 1 ¢693

Te Couparison of levels of K

Total uptake of I' (lean values are furnished
in Table 15)

Cenoluaion ky K K



(Appendix VI1 continued)

F. Conparison of I'K interaction
(a) OJptake of I in pseudosten

N
kO 5.14 530 539
x, 5.3 6.5  4.62
k, 4.9 8.9 4460
Sela (0005) L 1.493
(b) Uptake of I in rhizome
mooomon
kO 0427 %.14 4 .82
k1 5476 6425 4,50
kz B3T3 5.22 4,04
CoDe (0405) . 1,693
(c) Total uptakec of I
) ny B
kO 24 .30 14.16 22.40
k1 24 .08 2537 21.79
k2 20434 20.74 19409
CeDe (0005) a 5.018



(Appendix VII ocontinued)

G. Couparison of period x ¥ coubination
(a) ¥ oontent of leaf

Periode 1 2 3 4 5 6
no 132 149 3034 3086 274 2e94
na 160 1449 3e25 337 2474 2492
CeDe (0005) a 0.221

(b) I ocontent of pseudosten

Yeriode 1 2 3 4 5 o
o, 24,63 1.60 2,16 2639 2476 2403
nz 2494 12 302 2 096 e .7‘;‘.3 289

CoDs (0.,05) = 0,250



ACYREIDIZ VIIX
"f£fect of WrK trestments and period of growth on phosphorus content of turueric

Analysis of varience

liean squares

Source ar ¥ comtent i contant i content Uptake of ipteke of Upteke of Total

of leaf of pseudo~of rhi- ¥ in leaf i in ¥ in ougtdm

sten z200e pseudo- rhigzone »
_gten

Block 2 0.000005 0,0005 0003 0,053 0,035 0053 0.214
1] 2 0.002%* 0,005 0.002 0.041 04059 0.018 04266
P 2 0.,00003 0.002 04001 0,034 00013 0113 04064
nx? 4 0400006 04001 0,001 04,055 J<014 04096 0380
K 2 040002 04,0003 040003 De179** 0075 0104 1.155%
NxK 4 0.0001 04001 040007 0.138* 0+103** 0+294* 1.400%%
PxK 4  0.0002 04001 040005  0.024 0053 0104 04302
rexriod (7) S 0.019*" 0.163*’*‘ 2.019%* 1.532%# 0.722%% 3.738%* 11,483
TxU 10 0.,002%* 3,003 0,002 0.060 0,034 04000 0399
Tx¥ 10 0.,0002* 0,003 04001 04041 0030 0.134 0466
T xK 10 0.0002% 04,0011 060005 0,025 Ue010 24070 04203
rpor 106 040001 0002 0001 0049 J4025 0085 0.344

=»3ignificant at 1 level
*3i nificant at 5 level



(Appendix VIII continued)

A, Couparison of periods
(licen values are furmished in Table 23)

Longlupion

? oontemt of leaf 1 252 6 5%
? oontent of peeudosten 2 355 4 1
P content of rhizome 258513 3
P uptake leaf 6 5 33 27
¥ uptake, peeudosten 5 5 3 4 2 1
¢ uptake, rhisome 5 43 2
¥ uptake, total 55 ¥ 3 2

B, Conparison of levels of nitrogem
¢ content of leaf (liean valuss are furnished in Table 23)

Conglunion n, n, h

C. Cooparison of levels of potassiun
(liean wvalues are fuxrnished in Teble 23)

Conclugion
¥ uptake in leaf kq %"‘kz

? uptake, total £ 3 E,



(Appendix VIII continued)

D. Couperison of NE interaction

(a) ' uptake in leaf

Bo ny n,
%o 0.622 04420 0.647
| 04616 0.662 24659
ko 04516 04579 04539
ToDs (0405) & 0,143
(b) P upteke in pesudostem
By ny n,
% 0.d53 0,241 94306
k1 04424 04459 04301
LQ 0.352 04349 De326
T40e (0405) = 0,102



(Appendix VII1 continued)

(c¢) P uptake in rhizome

% ny n,
Ky 0,642 04306 04453
X, 0.534 04601 04479
k, 0.341 04493 04505

{'}..ﬁ, (0.05) L OO‘%

(d) * uptake, totel

i 2 B
Xk, 1,861 1,034 1,001
ky 1.706 1,869 1.638
k2 1 0319 1 525 1 040‘.7

CeDe (0.05) o 0.3&



(Appendix VIII continued)

e Comparison of period x I combination
¥ oontent of leaf

Zerioda 1 2 3 4 5 6
nQ 002,1 00241 00191 00,&3{3 00164 Jo164
n, 04221 0202 0,185 0,188 0152 Je151
n, 0,245 0203 0,187 0.168 D107 DeVTu
Celle (0;95) L] 0.009
Pe “omparison of period x ¥ combination
P oontent of leaf
Periods 1 2 2 4 5 G
% 042%0 00223 00167 06188 0.16@ 30160
Py 0230 0.208 0.166 0,160 0,100 0107
TeDe (0;05) s 0,009
G. Couparison of peariod x X combination
? ocontent of leaf
feriods 1 2 S 4 5 &
ko 0.2%1 0219 0190 06137 De16C Je1053
k2 06232 06209 Je108 0e19 06155 0100

“eDe (0405) = 0,009



APPRITDIX IX

Bffect of 1K trcatuents end period of growth on potassiu content of twrneric

Analysis of varience

lieen aguares

e Lo LR LR Pl PRt e B
sten zome peeudo- raizone of K
sten
Bloolk 2 0.221 0170 04292 54..944 15.195 2.644 140.533
n 2 04296 1.161 04058 11.211 45.933 57665 186,400
b 2 04034 0.618 0.244 17.006 1.608 62,066 132.866
Nx?P 4 0,059 1.494 0e921* 29.449 29.872 56,091 315 «294
it 2. 0.946** 3,964*  0.597 178.,756*  89.181**  115.,074" 1183.771**
T x¥ 4 0,97  0.422 04633 116.916*  60.049%**  B3.516 754.996%*
XK 3 04128 2,020 06117 91,636 50 JL26* 00743 476.497
ariod (7) 5 58.200%% 20.260%" 47.043%* 3844.400%* 090.867** 1764.046"% 15293,972**
Tx 1 10 D,507**  0.0675 0420 25.338 32.576* 264559 150,670
T ox . 10 0,163 04024 0172 52,969 12.440 73409 365 0524
? x X 10 0127 1317 0 62653 50 .494 19,375 57 «548 311,015
Trror 106 3127 04918 0.262 41.06% 15,066 34 909 2064335
=+ignificent et 1 level

* 3ignificant at 5 lewvel



(Appendix IX continued)

A, Counparison of pericds

(esn values are fumished in Tedble 31)

E oontent of leef

K oontent of peeudosten
K econtent of rhisone

K upteke in leaf

X upteke in poeudosten
K uptoke in rhizome

K upteke, total

T8 T 173 4
56 4 2 31
56 4 2 3
5 %5 &

(~3
W

4
4

dd3
y
"

Be. Comparison of levels of potessluc
(Mean values are furnished in Table 31)

Conglugion

K oontent of leaf

K ocontent of pegudosten
¥ uptake in leaf

K uptake in pseudosten
K uptake in rhizome

¥ uptake, total

Bk K
gk Kk
ky By E,
ky KK,
E k K
ky Kk,



(Appendixz IX oontinued)

. Couparison of P interaction
K oontent of rhlzone

o By 2
Py 5 45 573 5454
92 5487 S5¢T7 5439

CuDe(0405) = 0434

D. Coaparison of 'K intersction
(a) Uptakse of X in leaf

% ™ B2
K, 16,06 10,95 16459
k, 17.01 18,93 17,76
k, 13.67 16,09  14.34

':r'owo (0005) L 4'15



(Appendix IX oontinued)

(b) Upteke of ¥ in pseudosten

M

2 2, o,
ks 951 4.9 6405
k, 10416 11.53 7495
ko, GeT1 7455 7423

Cele (0005) s 2,52

(c) Total uptake of K

2 By ng
ke, 43447 25400 37446
I, 42,90 48,37 40,06
k, 34,23 37.16 52407

Tels (0095) s 4,31

Ze Conparison of X interaoction
Uptake of X in pseuvdosteun

5 ky Ko
P1 0.40 9.66 Ye51
Po 8469 8454 7440

L=

“ele (9005) B 2,52



(Appendix IX oomtinued)

Fs Comparison of period x N combination
() KX ocontent of leaf

L% )
(9

Periods 1 2 3 4
nU 3433 3478 337 3457 0404 0638
n-‘ 3450 376 %70 3.01 0434 Ge19
C.De (0405) = 0,33
(b) ‘iptake of X in pseudosten
Pariode 1 2 3 4 5 6
no 1 o35 3011 E¢25 G404 16.37 1010
n4 220 3,63 0,80 11436 12,83 11,29
CeDe (0,05) = 3,56
G, Comparieon of period x I ocombination
Tptake of K in rhizone
Fexiods 2 3 4 5 3
po 00846 3019 808‘ 17019 17075

C.D. (0405) = 5.42



-y
PN

APPENDLX

Tffect of VK treatments on nutrient content of leaf in
relation ¢to0 leaf pouitions

Anglysis of variance

T content E can%en%

% content

of leaf of leaf of leaf
Souarce at positions positiong soaltions
Blook 2 0.15 0,0023* = 0405
rosition 5 RS il 041290%* 1957
J# 2 0.12 00234 % J17"
b 2 3603 Q600535% % 3603
i 4 Ge33 060019 Q427 %7
= 2 0.24 040008 Je1o#
KK 4 0446 Ue0015% JeD4
PK 4 0659 0.0012%* U ey
wrror 136 028 0,0003 T4
=2Gienificant at 17 level
Significent at 57 lewel
A, Couoparison of leaf positions

Leaf posltions

1 2 3 4 5 U el el e0Y)

o combent 193 107U 159 1.41 1424 1,00 Jedus
Jembant 06339 34243 04210 06135 D105 Sel151 NN
T oantant 4,20 3464 3456 364 3.70 3.2 D4
Conslugion

7 content of leaf positions T2 % 64 5 0

< ecntent of leaf positions 1 2 3 4 5 @

i content of leaf positions 1 5§ 2 4 0 3



(Appendix X ocontinued)

3. Couparigon of levels of nitrogen, phosphorus and

pobasaiun

Treatuent ) _
groups I content P content % oontent
no 1.48 0240 3 i
n, 1,54 0,205 Ry (5]
n.a, 1445 0«204 3,00
Pq 146 0.224 SeT2
P 1.50 04216 3476
p2 1.51 Q209 Sel5
k1 151 0,219 Dely
1:2 1441 04212 215
“eDe (Q605) oS Qe JeOTH
Conolusion
» conbent of positions n, o4, n,

o P P
[ esz.fztwt of positicns ny, B4 n,

ky k5 Kk



(Appendix X continued)

Couparison of P snd UK interactions
. content of leaf positions

o Py P b B B
% 0 0252 4] .241 0 0229 0 0252 Je240 3 0229
n4 06217 0,209 0,188 06205 0,212 0,197
n, 06205 0,197 04210 0199 0,204 04209
CeDe(0405) = 0,011
De Couparison of (X interection
¥ oontent of leaf positions
% ky ko
Ps 06206 04216 4200
Tee (06405) @ 0,011
Te Couparison of ! interaction
K content of leaf positions
) Py Po
no 3T 3409 3 ol
n1 3-76 3075 3082
32 3601 3485 557

teie (0e05) ® 0413



ATITDIX X

ffeet of IIPY treatzents on ¢leoresin coatent
of turmarioc

Analysis of variance

Souroce asg liean squaie
Block 2 .22
1 2 12439
? 2 3e58
iz 4 346
i¢ 2 0452
1N 4 2495
K 4 0.7%
oror 6 4.3%
Cee(0605) Teile

7 AR



A¥PENDIX XIX

Fffeot of K treastnents on the mutrient contents of
third leaf in relation to pariod of growth,

Analysis of vexiance

Souroce df KRitrogen, ii; Yhosphorug, ¢ rotassiun,
Blook 2 0.6 0.0004 0406

3] 2 0aTo** 040000 0«09

r 2 0.C3 0400007 3403

re 4 0406 0400007 0409

K 2 018 0.00006 0416%

|29 4 4 037 0400006 U

K 4 0428 0400009 0410
feriod 3 23,38 0.01%» SR
Exrror o4 04141 040003 J 6049

*#5icnifiocant at 17 level
*Significant at 5~ level



(Appendix XII continued)

A, Couparison of period of growth

Period
1 2 3 4 Sele(605)
Htrogen 197 1459 2.93 3465 020

Thosphorus 04242 04210 06217 0.182 3«09
Fotessiun Fe51 3.60 %53 %420 06118

T'{trogen " 4 3 1 2
Phogphorus 1 52 4
schasalum 5% 4

e Couparison of levels of nitrogen
Nitrogen percentags of third leaf

toan 2437 259 2404 017
Conglugion
Bom o m

Ce Couparison of levela of potassiun
Potapeiuc percentage of third leaf

ieon 341 Je44 5453 J610

B X



- APFENDIX XII
Effeat of IFK treatuents snd orop growsth on iPK ocontent of soil

Orgenic Totel Availsble  Avallable i
ogbon. ném ngm' potagaim.
i 2} i
Pre-traat-
nent soil 1.844 0.252 0.,0042 00415 5e3
Post harvest
soil
no 1 n679 0.212 0-0051 0 +0401
n1 1,801 00225 00042 0.,0389
n, 1.825 0.224 0,0048 V40411
Pq 1.852 0,255 00,0051 000381
pa 1 0835 0 026’ 0 g0049 Q 00386
ko 1.,829 0.272 00,0048 0+0395
k, 1,853 0.272 0.0032 040406

Results of mechenical analysis of pretreatuent solil
Coerse pand <« 267 841 - 21,2%

Fine send - 22,15 Clay - 29,757
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ATBTRALTY

A field oxperinent was caorried out at the Instruotional
Farn of the Colleye of lHortioulture, Vellanilizarn during
1979=0 %0 study the effect of graded doses of nitrogen,
phogphorus and potassiunm on the growth, nutrient uptake,
yield and Quality of turmeric and also to develope sultable
foliar dliagnosis techniquesin relation %o those nutrient
clonaents. Ths treatuents couprised of three levels each of
nitrogen (0, 20 and 40 kg !'/ha), phoephorus (0, 20 and 40 kg
?zoslha) and poteasiua (0, 40 and V0 kg Kai)/ha). The
experinent wea lald out in a 33 faotorial exporiuent in
randoniged bdlock design, ounfounding thoe effect of interaction
I o totally.

flegults revealed that anong the wnor hologlioel characters
studied, the nunber of tillers per olump responded to the
increasing levels of nitrogan whereas nunber of leaves per
tillsr deoressed with inoressing levels of nitrogem. Ihe
heizht of tiller was not influenoed by any of the fertiliser
treatuant. The frosh and dry welghts of rhizome end total
dry natter yield remained unaffeotod by the levels of nitrogen
end phogphorus. The total 4ry matter production was
influenoced hy the levela of potaseium and UK interaction.
eximm production of dry matter tock place at ls;1 level which
was guperior to those at ko and k2 lovels,

Lavels of nitrogen, plhwsphorus end potassglum and thelr



interaction failed to influence the yield of turneric at
harvegt.

The uptake of nitrogen, phosphorus and potassiun wes
not found influenoed hy the levelas of nitrogen and phosphorue
euployed. Tut lovels of potassiunm gignifiocantly influemoced
the uptoke of these nutrient elsuments, the k4 level being
superior to l‘z and ko.

There was & continuous increase in the munber of
tillers per oclunmp, number of loaves per tiller and height of
tiller with advancing period of growth, A period of pronounced
ond sotive vegstative growith was obgerved during the period
betwean 120th and 150th dey.

Fresh and dry weights of rhisome inoreceed with
increesing age of the crop and attalned uexioum abt harvest,

Upteke of nitrogen, phosphorus snd potassiun eteadily
progresped with advencing age of the orop, llaxioum uptake
of nitrogen and phosphorus took place during the period from
120%h day to 150th day whereas the uptake of potassiw waes
mexioon during 160th day to 210th day after planting.

The contents of nitrogen, phosphorus and potassiun
were higheat in the top moat leaf and continuously deoreased
vith inoreasing number of the leaef position when the leaves
are nmubered from top to dottom of the tiller, In considere-
tion of the stability of the mutrient level with leaf poaitions
and correlation with upteke of mutrients, the third leaf



appeared %0 be the beat suited for folliar dliegnosis of
nitrogen, phosphorue end potassiun status of the orop. The
period between 90th %0 120th day after planting vas

anended as optimum period for the detection and
anendnent of the matrient status of the orop.

The zreded doses of nitrogen, phosphorus and potceeium

and thelr intersctions falled to influence the percentage
of oleoresin contant of Surmerio.




