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ITRODUCTIOR

Tapioce (Manihet wtiliseims Pohl.) otherwise kuewn
ao 'lunice' opr ‘tageava‘y ig extonsively growh as o subsidioxy food

erop in Korels Statey with about 2,09, 571 hectares under ovltlvation
and producing sbout 27,635,000 tons of tubcry per emmume The Wil
arce undey its culiivation in Indie is nearly 2504200 heetaresy vilh
a totel onmusl production of 23,42,967 tons of tuberss In 15621565,
the world acrcage under toploca wee 83,00,000 hectares produsing cboud
79555004000 tono of wubors (tivkevich 1956 ).

The importanco of tapidcn, 88 & subsidlary £o0d crdp awnd
1ts use 80 a yaw materiel Lfor the monmfacture of starch ie boing
increasingly zesiiced and eppreciated in zeversl counirdes ond thope
bas beomy OFf late, perceptible signs of sizmificunt increase in tho

Gemand Tor fopleoca Loy the sbove purpoOBes.

FRext only %0 vice it 1o one of the most inportont
subaidiary 2ood orops in Kozals. CGousiderdng the gravity of the
prosent 2004 siwation, epd the foportance of extenmocn of food
hablte of ocur people, it is essenticdl o step up tho totadl momuel
profuction of tapicca in cur siates It is s rich source of
carbobydrates and hoenee a hold gnd patriotic spproach on the poot of
every ferdly in Rerola by resssorting the memu in euch 8 way a5 @
vermid taploca to comtribute bo epdo the earbohmdrate woguivcicais
subsfontially, can bo of imrcmee help to eripple the throav of



undoznourishront ot country fuces todey. Teploca alse esutning
noerly 2.0 per ecnt proteingy Oed4 por conk faws and 2.1 ror ccud
rinoral matiery on & dvy basic. Tous it can Lo seen that the
deep-rooted migeonception, brauding toploce as s "poore-monts feaa®

io basciess. (Yegoon and Appen 1956)

Tnproce 4s e tropicsl orop vhich thraves uwnlcy o vorm
hurdd elimaste with o modorate vailrfell of ascut 190 eme The
gravolly latermte and the red loam seils of Fepala arc ideally culied
for this crop. Theoe soils ave kowever, geucrally deficiant in
ritrogon, availeble phoophorde acid and potech, whorsas the mulriond

reetiprenenis 6f tne orep are vory highe

7211 recenily very fov studlcs have been condueted lu
Indine oo the apvonomic espeets of the cultivebior of tepiocs. Iu
1545y & Topicea Research Station was siorted at Trivenirum, sud the
reeults of the meymrial trisle corducted at the suwatlon have sacen
the lmz.oso potentielities of paising the yield of teopiocs ~ith
bolanecd LTV Poriadigetion. On the bosie of & manwrlel~cuieb, 8iag
trial on epicca, conducted comtimmcurly for o peraod of five yoors
at the Tapiocs Recesrch Stetionsy Trivendrum, Thiruvella cad (liukan
5% was concluded that en optamm zaurdel dose Ser topicca wild bo
112 Xg of pitrogon aud 135 ¥, to 180 Kg potasp por hoolawc, OWr a

baoul dcse DFf 5«8 tons of the fowm yord mmrurce The regponte du. 0
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vhosphaiic fertilization was found 1o be orratic and henes,it vas
recormended only for coilp poor in avallable phosphorus
(llxmmmw 1963 )+

j Based on the above tricls the original fortiliges
mtfcomndaﬁan of §) P and K for tapioca in Kerals waso 903908120
Kgi per hoctarse Dot this wes subpequently brought dven 1o 56156912
Hé por heotare, mainly because of a fall in prica of tapicens in the
yoar 1962~1963. Howovery the originsl doge iz o%till belrg recommonded

folz- this czepy i the IADPe arcas of tho Stales

oot of the atudlies condustel hitherto, on fertiliser
apgalieaﬁaa for tapioon and othier tubor crops in genernly yovesiod
the relative importance of nitrogen and potesh applicaiion in drereesing
the ylelde Application of phosphatic fertilisers felled to show any
ﬁeﬁLew%smt rosponse, probably because of the chamcees for more of

fi;%aﬁan i the meidic solls of Rersla, where tepiocs 1o wostiy gwovme

{ Isterite s0ils in goneral and Eerals snils in pardticulsr
sre dediclent in lime statugs Practically uo work has heon confucted
40 1@?&@3’ the rooponse of ¢sloium on 2 root crop iike tepiotsy £rovm
in ‘f&xe predovinantly acidie soils of Kerala. Oslolunm, in addsiisn
%0 imez effcote cn the soil as an ameleorant, sls0 oacts =o an inporient
plont sutricnt, snd the beneficlal effects of liming by woy of inevesscd
um?.maﬁcn of mitrogenous and phosphetic Pertilizers have bowr Foporteld
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in other tubsr crops, ke potate (Woriskulendel 1955). Tho
ben!eﬁeial offects of the major plant mutricuts, applied in
copqmetion with caleium, on the growlh, yield potenbticd and quoality
of itnpicen hove not bewn studied o faory undor Korole conditdonge

[ The present inveatigation was therofors undertalion

wit[h & view to stuly the rssponse to grades doses of nilrogeny
phoapheruts potash ond cnlojum in factorial combiostionsy on tho growkhy
yield and quality of e populer iaproved varislty of tapiovny MLolayan=4®y
am(l1 to dotermine the cplimm as well a$ an economilc dope of thooo
nutriento, under e sgro-climatic conditions of Vellayuni, by fitting

ret?penso SUIVESe
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BEVIEY OF TITPRATURE

The rutriont roguiremconts of topiocs, like all »ouidly
growing plonis ylelding carbohydrates, arc reported 0 be vory hishe
hajhelt (1935) oo quoted by Jocob ond Ucximdl {1960) we sherm the <

matrient romoval of tapicea at Juitengory ao Loliowsik

fwtricnt Arount yorsved
(in ke por heotzze)

Hitrogon 124

Thoephorie acid 104

Yotash 584

Oeleium oxide 217

tognosiun oxide 71

The guantlty of By Py Ky Ca and Iy removed by o oxup ef
tapices ylolding 42 tono of tubers por hectaroy from & Lex¥ilo alluvisd
z0il, at Yadeagasear as voported by Jacob and UVexdniddl {1950) was 243,
28y 250y 42 ond 9 Ky per hotiere 1eopcetivolye They have oled poported
tho anourt of H, Py Ky C2 and ¥y vemovel £rom & laborito ¢lay oolly by a
crop of topicea ylelding 26 tome por hootexe B3 285, 6y 122, 56 snd 12 Kg
per ncclare yeospoetivelye

Resudio of mernrial trials on toplocs in Herals oor ducdod
By ® Potaschenc * have showm thas o artp riclding 20,000 ib of raw ubsye
por acre removes 54 1b of niiregeny 45 1b of phogphorie aeid ond 270 1b

of potach por GCTos




Ihe cbove firdinge clearly show that teploca cas uiiliee
levge guantities of mitricnts and that it responds well 1o fortilizer

avp}icazion.
{

| Tae yosults of menurial exporiments conduocted at the epices
P.eslcareh Station, Trivondrus s roported by Abreham (1996) have chown the
1m§nse potentialities of raising the yield of tepioea tubere with the
agp#,iea%im o balenced Ny P & Exfertiiizare.

1 Hanurialecuswspaoing trisls on tapioes, with thaee lovels
each of niirogeny phoophorie acid and potssh and threo levels of spaving
in fectordsl combirationsy conducted at the Taploca Hegcexeh (toticns ot
Tpivondrum, Thiruvalla snd Ollukara in Ferale, for a pexied of five years
convecutivelyy bas conelueively proved that there ie eteally xceporge 10
yield,y due %o nitrogen and potashs Theze was no signifizent recporue W
phca‘:sphor&o aeid dn the fora of cupsrphosphaltes Based on the abovre tricls
it kas becn concluded that 100 1b of mitrogem in the form of awponiwm
stxl'ivmate apd 120«160 1b of potash per eore in the form of musdists of
paﬁ!aah 15 the optimum requirvement of fortiliwers for ispiscs. Only if the
orgimic wavare supplied or the soil iteolf iz deficient in avallable
vhogrhorusy application of 20=40 1b phosphorus lo nscessary
(ancoymous, 1963)e

1 Chadha (1958) in a stetieticsl exnmination of the yesulbe
of fortiliser expeviments on tapioca in Korals Staley has voportes that

|

\
|
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plants in plote roociving fertilizers bhad better growth and development
of tuborne A highly significawt interaction of nitrogen oxd potach, on
the pield of tapicca olso hae been reported by hime The vesults of simple
fertiliser trials on taploca in culiivators' fields in Rerals Stante,
garried oub by " Potascheme "y havo bhowm that the epplication of ¥, P & R
fertilizors dnersasces tho yield by 52-02 per cont as compared to the

i
cultivators’ uoual practice which 1o tekin am the control (Anonymous, 1961).

| Grewstrect and Limbourne (1928) o9 quoted by Jacoh and
ﬁexfemu‘ {1950} have rcported thet trestrents with caledum, nitrogen,
phopphato and potach showed an incereased yield espocialiy of the sceund

|
¢rop in Pedorctod lalay States.

* Cours {1952, 53) in fortilisor exporiments et Medegascar
with ?R1 and HPE fortilizers on topiveca obtained considerable incrsase in

vicld whoso value fer oxceeded the cost of Tertilizera.

(]
Acostn and Percz (1954) in Cosnta Rlca chowed a olooe

internction hotween ¥ and K, and ¥ and P, on the yield of taploce.

!
| Bdovolta gt sle (1955) roporting on the phyeiologiccd

basie ff:r tho mutrition of tuplovs, obscrved that effect of mineral
elemn‘&]a Ty ? and ¥ on the econposition of roote. They have conclided
that pﬁé)aphates and nitrogen wdoy the experdmentel conditicne proved to
bo the mogt doportant mutri:znie Jor tapioca.

’ Cours et ale (1961) in Harovitisika on a piolet

investigation of the main olowents avd trace elewonis useful W

!
l

|
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tapieen, have rsported a oignificant positive effeet of tho eombined
1

ap;xl).‘matian of ¥y Py Ky Co and Mg on the yield and densivy of tepioca

'bahe]m»

Effslzga of Njirogen on plant growith and vield of bubszu:
|

} Farurial experiments on topicca conducted nt Thiruvalls
|
epd Triv adrum hove revenled that the effcot of nitrogen on piont growth

and 31*2&1& of tubere was highly significant (Anonymous 1558, 1955, 1957)
l
’ pelavolts et ale(1955) havo chown thst highest tuber yield

irn 'b%pima could be cbtained by doubling the doso of mivzogon, thorsby
enﬁacﬁizzag ghoot end oot growthe

t In g staticticel examination of the resulis of coriain
ma&uziial {»inle on taploea, conduotcd in Kerala state, Chadhs (1958) has
m;m't‘éed that e mean response o nitrogen varied from 1.02 €6 2.5
tong lfar 40 1b nitrogen per acre and from 1417 to 4.00 tons for &0 1b
ni%méan per aern. Tho mosn rosponse from individusl expeordmenta due
o ﬂoisaa of nitrogen varicd L£rom 23«79 por cent for €0 1b nitzogen per
ecre.|

| the cconomic optimm dose of mitrogen for vspigen
recomrended by " Potascheme " in 1861, on the btasie of the mammisl irisle
conducted by them for ovor a pordicd of © yesrs im Kovals wac 96 1b/acre.

]) Foruriel trdiale on topices comducied ex the Cepiral fars,

of
eﬂm%mm for over a period of three years using 3 lovele cach differunt

|
|
|
|
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organ#.c menuros, nitrogen and potach and twe lovele of phocphvews have
shewn! that the mein offects of nitrogen, potash ond the intornstions

FPRy “ﬁx P xEy Hx N x Px K, wero significent during the sceond yeasr of
the ezporiments (Anonymous 1962} The benoficlal effects of nitvogen

on plémt growih and tho £inal yield of fubers have been conclusively proved
o a :l‘meult of the monurislevursapacing triels coxducts’ for five years
oonpetutively in the Tapioca Hesearch Stations Trivendrumy Thiruvelle

axd Oliukare in Kerals 5tate. 100 lbs of mitrogen per sero (112 kg per
heete:l.'e) applied ir the form of Amronium sulphate was found to be the

optimmn dose for tapioca (Auonywous 1963)e
|
| Results of manuriel trisls conducted recontly ot the Central

Tuber Crops Reeenrch Institutey et Breekaryom in Rerala Stole during the
Fyear ‘1966-1967 arc 8180 in agreemsnt vith theee Pindingss (Anorymous, 1967)

in sweet potato, Johneon exd Wore (1948) cbserved that

on Decatur soils the inerease in vire production wes highly cdgnificant
for etioh additional increment of nitrogen applied from O to 120 1b per
acres | Thera wap & correcponding increaso in the yield of reocts plso for
cach ritrogen increments

‘! Tandrau ard Sarmels (1951) found that 62 1b nitsogen per
aere w‘!ae the optirum dose for yoieing the yleld of sweet potate
conoldzrably, while 165 1b nitrogen per acre was found to be en excessive
dose cauring hoavy vine growth lcading to low yicld of poor qu dity tutorss




1d

Funjan (1957) reported that the opiimum dosc 0f mitrogen
for swect potato at Monmuthy was S0 1b par acre and ithat furihor additions
of nitrogsn did not significontly inorcmse the yield of tuborde

Izava and Cdamoto (1959) found that nitrogenm incroascd the
growth of gli plemt purts ond prowoted the formution cnd trenslocation
of suguyrs and production of nitrogom compounds in sweet poiaide

Increagc in vine lepgth, weight and muwber of shoots in
sweet pototo with mitrogon application end ocarly plenting hes becn
roported by Purewnlsud Dargan (1959).

Fujive and Touno (1962) in Jopon poted that the rate of

photosynihosis in sweot potatco incrcaned with incresse 4p loaf niwrogcn.

The results of menurial trinle on aweed potgto, cenducted
at Coirbatore hag reodyded that the main effoets of nitrogen und organie
mopures were highly aignificent in ralsing the yield., 50 1b witsogen

per sere vas found to be optimum (Avonymous 1962)e

Potorson and Speights (1964) obieined highly eigmifiewnt
results in the %21 and Livst grade tubers of sweet Potalo as rates
of nitiogen were inorcased from ¢ 0 50 srd from 50 t© 100 1b por acre.

Karasizhe Rso end Forasings Beo (1954) ocboerved that as the
levol of nitrogen was incressed from O %0 50 end 100 1b per adtros only

long and slonder ftubers wors obiained, in ewect pointe.
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Reporting on iuvestizations in potato, Simgh (3952)
oheerved thot epplication of uitrogencus fertilizers fncwoapsl the loaf
volght ratio, tuber oige, yield =nd wave proporticg.

C3land and Shecham (1956) have recorded & gonsietent inerase
in the yield of poteto f1om inereascd nitregon applicnticn wpio 120 1b
pOr BT

A linser insrease ip yield of potatoes wpie 210 1h nitrogen
per aere hue boon reporded by Cawyer end Dallyn (1958}«

Fanwar (1962) has roported that in ecdd lomy ooils of
Punjab the greatest responge in potato wes oblained st 10 1bd wlivogen

poYr BtDe
Gruner (1963) hap opines that o lexge mase of isavoo and

congsquently lerge avess of aesimilation ave orcated by ihe coticn of
nitrogony which are pre-yequisites for a goed developmasd, of Hlbere
and a high profuciion of starch in potatoess

Fushkeroeth sud Sardens (1964) calouleting tho economice
of nltrogen fortilisation in potailoes, bave shown st s sccord degree
parsbols 1o found % be a sebisfactory £it to the unferiyivg rolocionohip
betweon tho amtunt of ritrogen epplied end the corvesponiing yicide
140150 1b pitrogen per aove wag found 1o be the opilmwm ecuntmie dose
for giving the meximum yislé of potatoad.

valontie (1964) has roported that sprlication of mitvogen
at 70y 140 and 210G Eg per hootare, retulied in eigpificant incyosss in
the yisld of potatoes botwecn tho levels irlcds
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Chapran {1965) n his experimonts with Irich petatoos
hao obeorved that nitrogen fertilizer ivercased the yiold fzon 17.8 to
2249 and 2644 tone per heotove, mainly becawse the leaf aven Gooycassd
ot a siower rato, in plote vecciwving pityogen than it did im plots without
nitrogens

Sinha oy als (1966) has reported thet mitmogemeus fortilization
plays an important yole in inepcesing the potate production, nnd the
fortilicer dose may vary due to various cfephie factere, Daximun mwber
0f lenvemy brenches and unximumyicld was obtained at 135 Kg mitrogen

por heotares vhich have synthesiged morc emount of photasynthato.

Sommerfeldt ard Foutcon (1965) in fouth cact Idsho found
in fleld emd glass house trisle using Ruszet Burbank potatocn, that

exeops nitrogon reduced tubex aige and nunber of tuber sets

In colocepia, Purowal axd Pargon (1957) bowve chown thet
piant beight, lcaf aree exd yield of tubers were dncrcased gignificontly
with the applioation of nitrogen ir doses ranging from 50 to 100 1b par
scrce Nitrogen woas not found to have any offect on the musdbor of leaves

formed at various stoges 0f growihe

Matbur ot al. (1966) hove observed that the yicld of
coloearia can be inorcased with incyeasing levels of niirogen upio 224
kg por heotare. But the sconomic cptimma dose was Zixed at 200 kg
ritrogen pey hooterc in the form of Ammonium sulphates
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In sugar besty Tolman and Johnson (1958) have zeporied
that moxises sugay pecovery was ovtained with 120 ib nitrogen per acre
and the opbtimum doce waw 100 1b nitrogen per acres

Fussel (1950) fourd that highest yield emd sugsr content
wag obinined from sugar beeby with 150-180 1b nitrogen per sore.

Tokegmol {(1962) obmerved that the development of
branching sools i sugsr beets wes greatly enbonced in the presense of
nitrogane

Boldwin and Davie (1066) in a Srookston clay lommy have
found that merimnm recovery of eugar was obtained when nitrogen was
sprlied as a pre-plant at Q0=120 1b per aore.

Tn carrots, Dhosi ot el {1964) at Indhisna, have rcported
that eppliestion of nitrogen at 25y 50, ond 75 1b per acre levels has
gignificantly ivorcaced the lenf murmbery height of plants root lengih

and yicid.
Vermn end Bajpat {196%) heve found that nitrogen sprlication

at the rate of 22.5 Eg por hectare imcyeased voot yiold of carrolw
by 20«1 and 40,75 guintals per heotare, 4n the fire) and second
years of iriale

Investigaticns conducted by Chepmen (1865) on idsbon Yors
mder Trinided conditions have chown that the yield was incroesed fron
en avemsek of Ge4 to Se3 tons per aore by opplying eix owis of Srmondum
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sulphate per acre, spplied 3 sonthe after planting over o bassl dose

of P and X given at plantings

gld of tuberss Mller (1935)
kgs opined that in tho abssnoe of phosphorns, 2008 crope like turnipo,

and 9ongolds do »0t onlarge but romain permsnoatly dwarfed.

Hack {(1958) bso obesrved At 3¢ a root orvp ie doficlent
in rhosphorus, phosphorvse fertilizetion usuelly increased the yield of
roetes more than that ¢f the above ground parts. Ho ham atressed the role
of P in atteduing stoduum Jeaf waight at an early dete for phosphors
fortilized plants and thereby helping in carbohydrate travslocation to the
atorsge tlackes for & mxh lopgey peried in the case of phosphorue
fortilized plunts thap 4n phosphorus doficlent plants.

gruner (1963) bao opined ibat phosphates sre zot only an
dmportent conatituent of tumprous substonce but plsy on essential pard
in the process of tromeformtion of & :dstances and enerzys [ivh eneviy
phoaphates roculats the corbohydrate motsbolisn within the plont.

Phobphorie acid hes on fmportant shars in the formation Of suger end sltarch
and t0 a large extont gotermines the quality of etarch in potstoes.

In ineremental phosplate mitrition exveriments on taploca,
Doop and Bon (1957) observed that T4 g por hectaze of £,0, over &
baoal dooe of 74 ¥ por hectare of nitrogen smd 186 Kg per hootars of
sovesh gave tho baxizum yield. ‘mlavolta et 81.(1955) have stresced the
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importance of phosphorus im increasing the yield and starch content

of tapioca tubers. They were of opinion that requirement of thas

element for the phosphorylation of the starch reserves necessery to

carry on vegetative growth during the early stages of development probably

accounts for this high phosphate requireument.

Chedha (1958) has reported that the mean response due fo
P205 on the yield of tapioca varied from 4 to 12% for 40 1lbs P205 per

acre and from 3 to 25% for 80 1b P205 per acre.

The moen response of tapioca to phosphoric acid as reported
by Potascheme in 1961 varied from 0.28 to 0.64 tons for 40 1b I>205 per acre
and from 0.23 4o 1.27 tons for &0 1b 1’205 per acre. The application of
phosphoric acid has given, significent response in the second and third
season, but not in the first season, theve by showing a cummlative effeet
due to its application. The economic optimum dose of P205 for tapioca

was estimpated by Potascheme, as 60 1b per acre. ,

,The results of manurial t¥izls conducted at the Tapioca
Research Stations at Trivendrum, Thiruvalla end Olluksara in Kerala for
over & mumber of years have shown that the response of tapioca to
phosphoric acid was erratic in.mature. There was a fall in response beyond
60 1b P,0; per acre {(Anonymous 1957, 1962)«
Effect of phosphorus on other fuber cropst In sweet potato MNorgen (1939)

has observed that addition of Superphosphate gave significaunt increase




in tubor yield.
Reo and Rao (1954) found that spplicaticn of phosphates
dnerempscd the gize 0f tubers congiderably, in sweot potatos

Tardran ond Samels (1954) crd Peorewal opd Pergen {1959)
found ro respoose to phosphetes on vine iengthy woight of vinmoc, mumber
of choots and yield of swect potato, except on acld lateritiv voilse

raju ot £1.(1954) has reported that a reduction of
phospherus below 200 1b per acro, canced significant reductiom in yleld
of potatoesy et Filgiries

Hougland (1960) ebservcd that an abundent cupply of available
yhosphcrus was nocessary for potato durdng tho carly phaccs of itn
devolopment for optimm growth and ftuber foruations

Jedpingheni ot s1.(1964) bod shown that epylicction of
rhosphorue upto 90 1b per sore did not chow any responst on the yisld of
potatos

In colocasis, Purewal end Davgon (1957) huwe foumd ot
application of phosrhates :xaﬂ\ no effcet on gormimntion, uoirht of planty,
leaf avea or number -of leaves produceds A genersl incyensc in yicld

howovery was Boticeds

Hodnot {1958) ham reporied that thore wes uo yooponsa 10
phosphiates incraining the yleld of cclocesia in Trinidade
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Irving {1956) in Fastern Figoris found mo ©verall geoeral

respense to phosphatic fortiliser application on the yield of yomos

Verma and Bajpad (18965) fourd no response to phosthaten

either in root yield or folinge in the cape of Ccarrois.

FEfoet of potash on pient zxowth and vield of tubsrss Fhile (1928) as
quoted by Jacob and Uexirull (1980) hed showm the importence &F ¥ 4n

increasing the yicld of tapiocas in Joava.

Srossmon ond de Assis (1951) 4n Brazil have found gignificant
increase in yisld and gquality of {tapioca due to potach fertilization«
Bolhuis (1954) bas shown that the ¥ linamerin " content was wavkedly
inerceged by drought and potash deficlencyes

HWelavolta st 81.(1955) in their studies on minsrel nutrition
of casbava bheve opined thet the effect of K on xoof yields wap much less
marked thon that of either Kitrogen or Phosphorus. In the abecnce of
potach, the wolght of roois dooreaced wacre as that of the shoots
ingreaseds

Chadha (1958) has reported thet mean responso due o potesh
varies from 19-43% for €0 1b K0 per acre and from 23757 for 160 Ib K0
por acrae

Cours gt al-(1961) at Maxovitioike have corvelsted the
potassium content of the phellederm with the yieldd of tubore and alee
with the dorsity of teploca tubers. Application of potasvie fertilizers
ineremsed the totel mutriont contonts of Hy P and X and the yicld and
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density of tubers.

The mean response of taploca to potash, e rToported by
% Potescheme ¥ in 1961, varied from 1422 40 2.55 tons for 80 1b potech
por acre and fxom 1.48 to 3.13 tons for 160 1b potash per acre. She
cocenomie optimum level of potach for toploea fixed by Fotanchome wus
167 1b per acre (1€8 Kz per hectare)s

Hutriont upteke studice of potach, condueted at Tasioca
Rosoarch | tationy Irivapdrum has revesled thet mexirum abeorption of
potach i after 3 % 4 months of planting and hence it was regarded se
the best period of applying potach to tseploea. A totsl guansity of
110 1b 2{2@ poy sorc was found o have been removed by o cxop of tapioca.
(Anonymous,y 1954, 1962)s

Henurdal triale eonduoted ot the Taploea Resvarch Gtations
in Ferala have conclusively provod the beneficial offset of rotach in
irercnsing the yisld and starch content of tepicca. 120=-160 ibo Eai)
per ecre (135 10 180 Kg per Hectare) has been rocomrended as the optimum
dose for tapicea. (Anonymous 1963 )e
Feicet of Fotaoh the vie. other tubepr cropss In swect poiate
Reo and Boo (1954) have found that application of petach profuecd
ropifors :m;i spherden) shaped tubsrse

Iuncun gt 23 (1958) Have reported that increasing doses
of potash upto 480 lb/mcre axc bomeficial in promoting the yiold of

sweot potato. A larger percentegce of oversizged roots wore noted ab
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higher levels of potashe

Jackeon end Thomes (1960) have found that the uptoke of
rotach by eweet potneto was elosoly corvelatod with the growth of
onlayged yoots, more than 300 lbs of potach per scre wae token with a

lincor fnerease in yiolde

Touno and Pujime (1965) heve found that heavy potech
aprlication drorcaced tuber welighty net aesimilation rote amd wnior
contont of tubera in swect potato. Ihotooynthetic avtivity mey be
premoted by the accelersted tronslocation of photosynthateos £ron the

leaves o tuberss

Ho (1965) found that potash bad no effect on ihe yicld of
loaven and vines while inereasing the yield of tubers Im swooh potese
by 12-277 when potesh at the rate of 120«180 Kg per heetarc was applieds
Eates bigher then thic sdversely affected the yicld of tubors.

In potatoes, Jolmson (1958) found 200 1b of potash per
serc eo the optimum doss. Ward {1859) found en imevesec in vogeistive
growth api the mumber end cize of tubers in potatoes with invtrcacing
dcseo of potashe

Cruner (1963) has roported that a higher proporiion of
largor tubers is preduced as o yeeull of potach applications

¥ockay (1964) found 150 g of potash yer oy 05 9% optimum
dose for potato.
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Pushkerpath and Sardens (1965) have obscrved, 3125 Kg
of poitash por hectore ac an cnonomie dove for potatosss

Cerpenter and Murphy (1965) beve roported ihat an
climiretion of potash from the fertilizar, reduced the yisld of potatoes
by 55 buchels per acroe

In calocasis, Purcwal exd Dargon {1957) bave found that
plont helght, loaf avca and yield were incrcased significeniiy by the
aprlication of potach at 50 1b por acre. Fotash hed no effect on the
rurbexr of isaves formed nt difforent otoges of growth of the cologcasia

plant.

flack (1957)
bes concluded that the beneficial effecte cboerved on 1imivg were mainly

dus to the putrient effect of czlclum.

Hoslop {1951) an@ others indicated that ths bemoficisd
ixflucres On exop produetion obiained by iiming was nod due o e
mitritional effect of canlcium, but was assocclated with chenges in soid
resetionss

Poxker snd froug (1927) bave roported that o-~ledus is
intimately associzisd with nitrogen sssirdliaticns

Tiue end Ero (1957) bove also obtedned similer vosults
erd they found thet liming rosulted in bevier and effieicnt utilieation
of nitrogencus Tertilizers.
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Hilgerd (1907); Davis ard Brewer (1940), Pwm (1947) avda .
Troug (1948) cladmod thet lindng increesed The availabilily of phosphates.

tardokulendei (1955) hos veported that iivivg the told
80518 of Fenjanad in Hllgirds imerossed the cvallabilily and wptcke of
phopphorue by potatos

shrenberg (1919) as quoted by York and Fogevs (1947) potnted
gub the antagonistic effect botwsen celoium and potaesiwe in the ovile

v

In cageava, Stophens (1956) hos voported that odasidon of
lize with fertilizers improved the yield of tubers, consifercdlys
Cours ot g1 (1961) bove obwerved that the woatoont
inclviing 2 tono por hceters of lime along with Ky P, K has given the
masinum yield of cagsava at snrovivisiis.
feoect of Calotum on the yield of other tubey cropgs Auguet {chr gt al -(1964)
have roported that liming ic fsportant in successful potato produthlon
in most bumid rogiono.

Hugh “urphy ot a1.(1965) found that liming dneronces the
supply of availsble potech for potential uss, by the povate plontos

Liming investigations conducted for over # pesisd of 16
yoars st 12 diffevent sites by Doskamn (1964) hawve shown thns tnxismm
Ficld of turmips wes c¢bisined at a pH of 540e

Camergo (1960} found yicld increase da cerrot romging from

16=99% over contzel due o the epplicaticn of lime in on acld ©oil
having & pH of 5.0, 8% the vate of 250 or 500 g of 46/ Gl por oq.metre.



Eagnard st g1.{1961) abtributed caloium doficicney wo a
reason £or the carrct cavity spots

In yamsy Girvardot \1956) foumd that edditfon of liro with
Lortilizeys improved the yleld, and that lize may be proferred hoonuse
of the beneficial residusl effoot on the succeeding Cyops

Bicleon gt al.(1998) found thot liming imerceced the yiold

of sugar beel.
Tandzou =nd Samels £1951) in Peurto Rice have oboerved

that coleium treatzent palacd the yicld of oweeb potate tubers ve
lateritic clay o0ile having a pi of 45

Tucas end D¢ Proitas €1960) etudying the mutrdtionsl
deficicncies of major and winor clemente ix Radich, beve obucyyed that
tap root devolopment was prectically nil vdthout Ny K or osiciuss FPlent

growth wae checked xost scverely by mitrogen and ¢alciums

erd Porcz {(1954) in Cometa Rice have observed a clogs ivtoraction

botweon Nitrogen and Pofach on the yicld of tepicca. Hexlmam yield wom
obinived by sn aprlicatior of 50 Xg nitrogen and 100 Eg potach per
hoolares
Chadha (1656) hes reported thet there ic & highly sip ificant

interaction botween donco of § sud K oo the yiedd of tapiveas The
productivity dus 10 one of theooe clements wae limited by o smouni of
other with whichit wae cormbineds. The data indfentod that greatest

yiclds can be cbiained from uae of nitrogen smd potash da 141475 ratig.
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in gwect potato, Teuno opd Pugise (1965) izdieatod o
close velstionship botween woight and K/F ratio of tubers. Iunewoe ing
the K/% ratio in the fortilizer, increaced tuber woight and wetd
epnimilation rale in sweel potato.

In potatoea, Thesi and Padda (1964) hove foumd the%
applicaticn of 50 1b nitrogon and 50 b potash per sore signifie-ntiy
increased the leaf numbery height of plants end fingl yield ¢f .ubers,
and fmproved 00t length end diameter in potatocs.

vétoet of dntercotion H x P on plent growih sné vicld of tubers:

Acoste exd Pores (1954) huve also shown & close irtoretion
betwoon ¥ and P 4p dnercesing the rield of tepicca. Fhoiphatco only
increesed lhe 7icld 4n the case of o simvitencous dresiing of 100 ¥Fg
nitrogen per hootars.

In potatoes, Somrerfeldt and Frutecn (1965) found that &
proper balance of pitrozer and phosphorum was required, cxtceR nilrogen
r-duolng tuber size and runmboy of tuber set, while extoss phosphato delayed
erergenos. Balo of t0p growih was eccoloratcd by both the zdncralos
The munurisl trisle conducted on swoet potats ab Ollukaray in Howela bave
alro ghoom a bighly slgnificent interaction botween & and 7y on the yield
(Anoryrous 1962)s

IfLect of o 28 Q) nh growth Suberst

Abwsbem L1956) bhaz reported tho beneficisl effcets of

application of orgaple nomires 1w increasing the yiold of taplicas
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Brignt (1959) found that epplicaticn of 10 tons of fasm
yard mpoure per acre produeed 1611 dons peor acre of tepioen coupared wo
ne sanure troatuentss

Hormrdal expsrimsnie conduetod at the Tapioes Roneayedh Utations
in Kersla, have conclusively proved the bemeficiel effcots of appliecation

of organie mamuwres in ivcressang the yield of topiocas {Anomymous 1963 )

Edmilar rexulte ware alsd reported from Coivbatore. The main
effeet of organic renures, nxd its interaction with ¥ Ey IK on’ UFEK were
slso ycportod 0 be sisnificant at Coisbatore (Anomymous 1962)s

Cocmar and Sancsan (1965) in Ceylon domonstrated that yield
recponces in potatoes to 12,5 tous of caltle manure per keetaro wes bighor
than those w0 & fortiliger mizture providing 67 Kg nitrogom, 146 ¥g
phosthates and 56 Kg potosh per hectares

in carrois, Veworth ond Cleaver (1963) obssrved that sesdlings
from furm yagd momre treated plots contained moyo potash then carvis
from plote vihich hed roccived only mincral feriiligerss (hey found thet
this greaser upleke wae rosporsible for morc racdd growilk in cuch planics
Influence of Hi (5131 oprhicrus, Potach end Coloivm on the o
of tuberst ¥edaliyer {(1951) has given the food end vitamin value of
tepioon a8 compared 10 vice. The per acye produetion of carbohydrates
ie the highest from this orop, giving four to five 5265 es meny calories

e85 Ticey from the om0 SreRe



Schezy (1947) veforred $0 4% av & sterch rich food foy
2dllicney & true " staf? of life " among murny 1lisnourished. teopiced,
populationse

Trvine {1993) opinsd thet taplota profuced from mit aveas
six tines es mch food as vhonts

Casoava lcaf protein wes sugrosied as a usefpl eupplocend
o curcol dlete by Fogers (1959), axd Fogers and Pliner (1363)e

ke cherdonl sonpositlon of has becr glven by Johmson
ond Rayzerd (1965)

4 sorutiny of the comporative mutritive value of fasicea end
othicr ool crops, as roported by Mogoon and Appan (1966) indfcate idat
thero is no justification, whotlsoever to brand topicos a8 22 dzfoxior foods
Tapioes io vordvaliod as @ indigonocus raw materted £or sioreh production
due %o ite low copty high productivity anf oizmple Lfpcypcubive cethgds of
engactione
{1) mattor contonte Investigations carried ont at the Tapices Losearch
BtatlongPrivendrun hove chown that the p ge of rind foom

0=2253 deponding on the vardety and period of gruwik sxd moledent oupplys
Ie varietics with high perconisge of starch the moisture ctoimt wos
comparatively losn et all stages of growth of tapicos renglng Fron 51«0
1o 730% (Anonyoous 1955 ).

In potatooes, Terman {1553) bas found that Wie &vy mbler
ccntont of tbers grom without potash in the Lfertlllser fnercased vplo
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lovoio 200=300 1b per aore of cxohenpeablo K in the solld cod Gucrostsd

at highor lovelg. The diy matter content of tubers grown vidh 160 1b

potach per aorc ae potessium chloride dn the fortiiizery dotwosned in all
vears with incyrease .*.!fszc!mngesble-z per acres The yicld of dny ratioy per
aere of mbers grown withfertilizers eaniadning potesh, lusronsod arly
slightly above a level of 200«400 1bs exchongoohle=R fn the coils Cheard

ant Jobmson (1958) have wuported that the dey matier contont of Tabshdin
potatd soe sometlimes increesed Ly phosthiate, coneietently dceroaded by potash
and stightly deoreased by nitrogens

Zourst nnd Yayel (1957) have showm et 4n corms of Pgyptien
ctloneeia Sry metier contont end starch inercased from he Tooo ol 0
ho keedl ¢nd ond henco ke sugsoevbed the beot mawpling todimiguo o fivd
dry mettor 40 $0 toke 2 dimgonal Coyde

Dunoen et ). (1958) bsve shown ihat ary mastor oot of

rootn in swept potetoed with izny {4 potash seppdys

Application of nitrogen snd t0 2 lecpor extont potnsh hoe
bern found by Beorug (1961) to roduce tubue dry matior in potuiss
surphy ond Goven {1966) bave aiso reported .ot ep:licotien
of highor ratos of potach resulled in lowsr speciPic gravity ia poinio.
irproved veihods of drying tokbring about dxproveriad dn
quality of tapiooa bao becn suggented by Tavigne (1966}
{2) Emdswprotein o ¢ Judsldyer (1951) ond vagoon opd Apves (1056)
heve woported that the erude pro‘i:m;.n contont of tuploens On ox avarsgey
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Tenges £rom 1420 10 1,757 though vericties huving uplo 10,07 have aice
bean roperded.

Investigations earducted st the Ispicsa Rescayoh Station,
Tedvend -um hove chows thet applicaiion of natrozen as Azndznbwme svighate

ireveassd the nilrogen content of topi tubers, whorcas, epslicoiion of
potash in the form of Hurdate of potach decreaskd the nitrepcr conionte
Tho pericd of hervest alse wae found to Lo jzportant. (mmigée)

In potetoes, Milder and Bakems (1956} have found that the

acing acld cerpositicp of the dn wes ind gont of the uprly of
alirogen, ghoophorus and poissh, allacugh the totsl protoin oy wiry
coneiderably with vorying supplics of Ty P and Fo  Sos-liziiing azdunts
of nitrogen on Qedicicneies of phoopgherue or polach increasel the nilrogen
contcnt cud protein Tractlonse

furtin (1957) bas found thet the provsin contend of yoimioss

wag Ingpeased iderably by a oirglo applicetion of €0 1b niivogen ysr
acre 8t rlenting.
3. Biarch eomtent: Rauter (1955) hao weported that epplication of 400500 Eg

per hectare of dnzoniva svlphate produted or imcrease im starch yicid from
taplos by sbout 1500-1600 Fg per hcolure, vhich worked out 10 1612 Fg
starch Zor wwery 18 of nitrogen sprlieds

Hadavoita g3 gl. (1955) bove stressed tho imporianze of
phogrboras axd pitrogen on the siarch combant ©f roove in Jupicons
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In the Swrwal Repoxt of the eck [ i on Yop

amd other tubsr crops in Kersla for tho year 105619497, 4% han beon
reperded that highor doces of potash produce significand Satweuss in
ctorch content of tubers, upto the highost lovel of potesh triod visg
150 1b por aere. TFurther investigetions have shows that ihe oppliestion
of nitrogen es Amonium svlrhate deoreasod the starch ewmient of Yopioca
tubsora, the avorage rate of desrease in percentags of storchk cuniont of
tubexe for yvery addition of %0 1b of nitrogon per aere weg found o be
194 The effeot of potach and that of the interaotionr betweon wivrogen
and potashy on storch contont of tubers wore ot sigrificante

In potatos Tucas ot sl-{1954) found that & fortilizer witk
a 183 phoophoto potach ratio, gave the highent yleldy but they contained
2% Lose stavehn thom 440 those fortilized with a 231, 131 op 122 yuies of
the oome fortilizerse

Eaotwood gf 81.(1955) heve weported that both Yowes and
hi, her 18Vals of mdirogen appldoatien Tadsed slightly the opoesfio gravity
of pototossy while the meddwm dosc had oniy veary Mtile influsnsce

Eagat Do (1960) hae chown that the atarco content of potato

tubers vae eignificontly incrcaped by potesh spplieationy btud tho xeducing
ousars end '/"botal cugars rovalned wnaffooteds
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UATERIALS ALD ¥UTHODS

Tho pregent luvestigation wae wndortakon W obudy the cffect
of three levels each of Hilrogon, Fhosphorie agid, Potask and Calciws in
faetoricl cowbinationsy on the yicld and guslity of & populsy foproved
variety of topicca vinst " laleyened %

I, Bxpovimentad siles The investigetions worce cavrded oud inm tho rod loam
s0llay 8t the ventral farnm atiached to the Agriculiurd Sollege & Heseanrch
Ingritutoy Vellayanis Chemical analysis of the goil was ¢aredod ocut ond the
snalytiend data sxe given below:

Zotal rdtrogme 0e056%
Zoval phosphoric aeids 0e0327
Total poteche 04059
Available phospborie aeide Be0021E
4vaileble potsch. 0060665
pH. Bel

iZ. Seamom: The experdment wes conducted from Jumoy 1966 to April 1567.
The metesrclogicnl cbecrvations recurdesd during this perisd ore given
in Appendix XiV.

111, Matorialet

(1) Plenting moterisl: ' aleysmed’y the varicty choscn ig o ioproved
oxotie varicty introduced from Faleys, vhich o boeoming vory populoy

with the oultivators tn Kerela. ibrehan (1956) has deseribed 4% o2 & tall



growing, scearcoly brenohing ard high yiclding verloty with: a duration of
9=10 monthss <am Rej (1966) bae reported 4t to bo  corparaiivoly mesistant
to capsava~nodcic dipenbeoy whiich hse become a prodlem «ith 009t of the lndigenous

varietico of inploca which eve mow being grown in our state.

fatore otenn of this variely barvooted and priocgvsd for one
sZoith befor; the cumrencemcant of the procont investigaticny vao uned as the
planting saterial. Cuttingoy S=5° in length were talton, from ptens bavirg
more oy io8s wiforn thickeses. The fop end bagpal pertions ¢f the otenms were
rejocted, oinoe tho middle porticn of the stcms ave roporied 4 be he best
for planting (Anenmysous, 1951}

(31) Harmrcs cod &‘ev‘ai;m@: A wmiform dove of well woitod cottin monurc
at the wate of 6000 g per heoteiw w80 applied uniforgly fn £ll e plotoe
Fitrogon, Fhosphordic acld and Potesh were cpplied in the Zomm of Ameoplum
Culphate, Superphosphote ond Yurdiate of potach reopeetivoly, onf Calodum
was applicd in the foxm of coleium bydwoxide. The chomicsd annlyeic of the
ramyoes axl fortilizers used are given belows

Ameonium culphate 2067 B8
Supcr phosphate 16.1% 1’2635
turinte of potach 58.4% .0
Tamo 5437 Cay
Lotile pamuer
08t7 K
0s2851 POy
46 K0

2

IR



V. Usthodss

(1) lay outs The experimeni was Jaid out ina 5% confounded festoriel

experiment in Rmdomized Block Tesign with 81 ircatmentu, grovped inde 9
blocks of 9 plots each. fThe higher order interuciions of Y H P K 9y

5 5% ¢a"y B PP ca®", and PR°0a>" were confounded. Tho procofuze followed
in sllocating the various treatments into blocks and plots vos in socordance

with $ho procedure given by Yates {(1937)e

{i1) Trontmentes The levcls of individusl putrionis were $ixod, besed on
the regults of previous tricle and also bgsed upon the fertilizer
recomecndations for the cyop in Forasla. The ordigindd reoomiconded dose of
E ¥ and ¥ for tapioea wepe §0380s160 lbs/mcre yespactively { 8031908180
Eg/acetare)s Bul this wae subseguently browght down to 522503 100 Ibs/acre
(561565112 Eg/hectore)y mainl, because of a foll in price of topleoa

in o yosr 1963. Bowcvery the original dose of 90:90t 150/ueciars of N

P and K 4o o111l boirg rocommended ior ihis crop in the I.4.Delw groas of

tho State.

To the light of the sbove recomzendations, and alsp after
coneldering the present b gh cost and demendfor tapioca, thypee Jrodod dose
of Ny Py K ang celedum were fixed for savrying out the prosont lnvestigation,
with a view $0 Fitting rosponsc ourves end %o determine whe optimm es well

as scopomie dope of these nuiricnis for tapioes.



A pere davel wane siven icr Phosphoric ceddy civee tho resporse
duo 0 ;*995 405 1ot yot beon conslimuvely proved and the rue0RCD in LBRy

22500 wore yoporied 1o be ovraiics

Threo levols of celclwm vist zoro levs) wath 8o lizuy o middle
dooe suppliying hailf the lume woguircseont of the soil ond o Hhisd dooe supriyirg
he Zuil lice yequimvoenond of the eml wers includel, iw ewlor to $izd out
The responte of @ tuber erop like fevices, grown In mavusnlly celdie soils
of his voglon torardo the opplieation of onlejumy which ip 4%omil is a
geeondayw pluat subriont clomnd 0o well @8 on ampicorund o s golle Zho
teotronte compricsd of ell pooeible fusloraal combipntions o° tho Folloving

levels of muivplenioy dnvolvang 81 weatmonido:

Iitrogens

i1, = 50 ¥pshwetore.
(2) g = 100 Re/hootares
(3 n, = 150 Kg/nvotares

Frhosrhorde acide:

(1) 5, @ © Kp/neotaro.
{23 Py = 50 Yofhcotopce
(G = 100 Tg/heotare.
Zoteohs

(1) 54 = 100 1z aectazs.
{23 7y = 150 ¥p/hociares
{3) B B 200 Refacetove.
Caloluas

{1} Cay, = G gfheotarce



{2) Cay a 600 Kg/heotarse
(3) ca, ® 1200 Fg/hostarc.
(131) Other de t

Furber of repliecation One

Zunber of plots a1

Grosg plot sise Sed X 504 ma
Hot plot size 3.6 WX 36 @
Number of plants i the

grons plot 36

Fuzber of plants in the

net plet 16

(iv) Spacing: 4 epecing of 90 omeedthexway, betwesn planty snd botween
rowe was adopteds

V. Eield onltures

(1) Prepavatopy cultivationt Tho experizentol piie wes given two dwep
ploughings with w:tom Flotdef aize Sed X Sed m were Inid out in

nine blocke, the ploty deing scpaxated by bunds heving & breadth of

%0 omey and the blooks being sepereted by bunde having o dreadth of 50 cne
e plots were given 6 digging end levelled. Hauvnds were token inm lines
90 ome apovte

(31) Honuringr e entire dose of caleium hy droxide as per the tyeetments

wero epslicd ap a bacal dosey on 20—b——1966 immedlately oftcr ite lay
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out was conpleted. Cattle manure ot the rate of 6000 Kg par hectare,
was applied uniforsly 4n all the plotsy nire days after the appliestion
of lime. Both lime and ecattle merurc were spread uniformly

in the plots and were incorporated into the soll by light diggings.

e entire dose of superphosphate as per tho itrostacnis were
also epplied a8 o bagsl dose along with +tho eattle menure and dngvrporated

into the poile

Fitrogen and potash werc applied es Aumonium sulpbate ard
#uriate of potash recpeotivelyy im 2 split doses: The firgt doge was given
8t the tiae of firct iwter cultivation ou 2nd Sephembor 1966, and the
seconldl dose was upplied at the time of the nexbt intercviidvation, done
on Tth Sovembery 1966, The Fertilizers were applied in basing farmed

around the base of the plents and wore coversd properlye

(311) Fansing: Flenting was done on 3rd July 1966, Zaploca euttinge
were plented verbtioally a’ the centre of e msunds at the rale of one

entsing per maund. {Jaysceelan, 1951, and Anonymous $952)e

(i11) Soncral condition of the orep: Fot watering was deme on ihe 2ifth
daoy after planting to ged the culiings sprouted uniformly. A sosking
raimwms obtained on the seventh doy after planting and ount por gend
gerzdnation of cuttings were obtained. The sprouts were hosithy, and
vigorous,. Sprouts in excoss of w0 per plaut were resoved s wock afier

thelr cmergonces




The general otand of the crop wae exeellent throughout the
growth periode

{v) Intercul tivatio wecding: A light veking end wecdimg vas given
On JueDme1966. Pirst iutcrovlilvalion oes dons on dem=fu-1966 2nd the
geoond dntoroud tivation on Teetiw=1966. Zorthing up weo conductcd twico,
2irst carthing up was done on Te=i1==1966 and the final earthing uy on
1{nset==1967¢

(vi) Plant protections There was xo incidenue af attack of cuy meyor peet
or digcascs The vardety choscn was frec of any serious 4iscasc or penls

(vil) Howvests The saturidy of the crop wae fndiceted by the Palling of
leaves, stom colouryand aleo by tho eracking of soil avound he koso of
plants. The plenis sclocted for diomstric atudies were horvostod on
10e-4==196T Trom sll the plots, wnd the noccsasyy observations wese recordede
The remnining plants from the net plots wers harvestsd on 1fe-jee{067 and
the welghte were rscorded. BSavples of tubers for chemical casiysis vers
collected on that daye The bosxder plents wors hoxrvested on the nexb doy
ond tholr yield was aleo recorded.

YI. Cheexva rocoxdads

(4} Senplire technigue for blomctrie studlos: Four pients frem the net
plot standing in e dlagonal line ip the same divectlion were oclceted from
all the plote Por etuliying the biometrical charscierss



(11) opt cbeervaticms: The following charasters
ware ptudied during the growth phase of the orop and sfter the haavests

Burber of leaves per plante
Height of plonts
Pprapching

Zopieharyont cbservariones

fe
2
3
de
Ss
[
Te

Se

9-
10.
E

Ticld of tubsys from the sbsorention plonis

Purbor of fubers in the checrvation plsnic

Fumber of wprofuctive 100ts in the obuerwation plents
Losn lopgth of tubers in the sbservation plants

Moon girth of tubers in tho obsexvation plants

Telght of vegeltative parde in the sbesrvation plants
Total yicld of tubers frem the net plot

Yoight of rind and flesk in tubors colleotcd fronm oneh yloty and thelr
wiative proporilon.

Eatimation of dry mabier porcontoge in tubers
Eptimntion of storch content of tubers
Patimation of nltrogen and cxudeprobein contont of wuboros

(311) e o £ observationss

{1) Serminotions fThroc chservaticns were token ab an inteawdl of three

duye vigg on the 9th, 12th and 15th doy aftor plantings Ot por cond
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gorminatior was noted in all the plots.

(2) Helght of plants: Helght wos measured fyom the bage of the sprouto
to the uip of the plant, correel to a condimetve; ot an imborved of 30
daye vplo the 150th day efter plonting. The finad holght at the time of

harvest gigo was recorded.

{2) bumber of leaves per plant: The Piwst ouservation was taken on the 30th
day after pL niing and Tthe subsequent obscyvetions wero Taken ot an imterval
of 30 Qaysy upto the 150th day. Tho totel mumber of leoven Lformed per plani,
$111 bthe time of hervest wns noled by counting the totsl mumhor of leaf

sears from the tese o the wip of wae sleams, on the day of harvesbe

(4) Dronching: Branching wae obaorved in some of the plots Four months
fior planting, thongk the vordety used was xcported 0 be a boll growing
ond none-branching type. Obsorvetions op brauching was recorded at an

inverval of 15 days $111 hayvesis

{5) Ewsher of tubers ver plant: The total rumber of wubors from cach of the
four observabion plante were counted and tho average was reconisd as mupbey
of tubers ver plaut.

{6) mmucr of worseductive roots per ploud: The total number of zoots

vhich were vorrvoductlve, from each of the fouwr obgervation plonts was
cenmicd and the everage recordeds

T» A¥erase Yoreth of tubersy Length of 4 averoge eised tubors boken at

rendom was neesure , eorrcot o e ceontimctre and the avorege yroordod.
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B« Averase gipth of fubsyrst Oirth alco was measuredy fzom the Rbore
solevted Loy reocording the lepgih, and the avoragoe girth was weconied.
)L

Q¢ ¥edmht of tub tho lots The total weight of tubers obiained
f£rom the plants in the net plot wae recoxrded in Xg as the yicld £xom the
not plote

10. Feight of vepetaiive poptar The totel wolght of stome mnd the leaves
which remained on the four oboorvation plante at tho tive of harvest, was

noted and the aveerage was recoxdcds

{11) Yeigat of the sind and flech ard thein rolative pre 4 bl :

A rardom sample of 1000 gmes of wbors wis™ weighed out frim cach plot and
the weight of the rind and the floshy edible portions wap {o.cn & paratldy,
after pecling, oxd ihe percentages were calculated and reeordeds

(12) Pexoentnge of dry mottert A known woight vizs 500 Eg of the fleshy
portion ¢f tubers from individuzl plots weve chipped dicgomally imto
picces and dried in the sun for three deye. IThe sundried materisl was
keopt in the sir oven for sbout & hours &t 105°C apd tho £ingl wolght
was noted. This wae expressel ag & perocnisge of dry matior contont of
tubers and rocorded.

13. Grude proteint The total nitrogen content ¢f the oven drdod saples
from jvdividusl plots wero esiimesed by the ¥icldehla' methed given by
Fipar {1948)s ‘The erude proteinm contents ses coloulaked From this and

was roeopdads




39

14+« Starch contont: The percentage of sterch contained in the oven
dried sarples from individual plots were estimated by the AsOslaCe
mothod (1956).



RESULTS



EESULTS

The dain relating to varions biometrie, yileld and
qualitative characters of tmplocs, urder the present investigation
wore enalysed ototistically end the ycoultis aye presented in the
t2bles Surnished below:

A. Growih chorscters:

1. Hedeht of clonte: The anslysis of vardance fox the moen heighi of
plents ab barvest ie given in Appepdix I. It is seen that the bei h$
of plants v dooreased sisnificontly dus te the appliestion of potashs
Fitrogen, phosphorus and caleium had no significant, effeot on plant
hoights The conbined effect of nitrogen end cmleium at varicus lsvols

are sino fourd to bo oigpificant.

Applieation of tie highest level of potach (kz) neg
significantly ircremsed the height of plants over the other two
Javels. Dut there was no significont Gifforence betwesn ko ond k.“

Ihe combined effect of By 052 cignificantly depressed the
hedght 10 & mivioum OF 436.7 ¢ry 88 coupared €0 the zsximum helght of
£95.9 om recorded by the treatmont n, Oaye
44+ Branch: in plentst Appendix II presents the gnalysis of
varionce, for the effcet of varions levels of mutrients on bramchivg
of tzpioca plente. The combined eXfect of nitrogen and czleiwm slone
is found to have signiticently incrcased teanchings None of ithe direed



Table I
Height of plents at horvest { 4n cms )
% ¥ %, B, Cean
:9% 4561 444.3 87442 £715
P1 49G«7 5209 482,09 50062
:P‘? 426.8 404 49% .0 48640
KO 4421 4756 4571 4683
E‘l 48%.7 4837 43640 4672
Kz 4977 54643 52541 G270
ﬁ% 459.2 58959 455.5 G055
Ga, 512 4728 49743 494 44
ﬁaﬁ 44945 4367 4954 2505
them 47349 5018 4827
:ea 3&; ?2 Heen
Kg 4322 514.1 4525 468 %
K1 419.6 477 L0488 4672
icg 55647 S00e4 ED2eQ 5250
G‘aa 48044 5111 54040 5058
0&1 46649 4559 5203 4544
032 458.3 49%.5 4258 460,56
#oan 4715 G00e2 4807
?{9 ?.1 ii'g Soan
cag 45445 48442 571.8 5&3!5
ﬁ&t 5061 A6 60 508«0 48444
Qaa 4441 448.3 489.2 4605
Yoan 4685 4672 5250
CaDe (5} for comparison between marginel means = 4605
29 gpubinations = T9.82
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Toblo IT
Porcentage of piomte branched

Eo Iﬁ., !’!2 Tenn
?0 5900 62400 66433 62444
F1 5945 62455 61.67 61.22
P2 T1400 66433 TTe22 T1.52
Ko 6711 65433 T0ed4 67263
%, 60s44 67411 72400 66452
Kz 65189 SBe 44 62.78 61,04
Ca{) 8744 43433 6722 590 .3
031 5311 73455 ‘70433 65466
Gaa 68,89 74400 6T67 TFOate
Foan 63415 635463 68441
Po :P1 Pz Yean
E’o 6467 64e11 T4411 05763
63.67 G767 68.22 66252
Ka 59.00 51.89 T2.22 61.04
Cxﬂo 58-78 58433 6089 59’53
651 59467 53444 7589 65,66
Gﬂ? 6888 61.89 79.78 T3 18
Yeem 62444 61.22 71.52
KB K1 K2 Ian
Cao 68544 57-11 52444 59»33
Ca1 61.78 T0.11 6511 65456
0a2 72:67 72433 65455 TO»12
Ycan 67-63 G652 61.04

C.0.{5%) for comparicon boiween morginal meons = 8.63
” 2 combinations =14.9%
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cffects of nutrients or tholr interactions, excepting the one

slrcady mcnticned is found eisnmificants

It iz evident frow Table 1I, that incremcntel doses of
nitroger ave incressing the rercentage of plants branched per ploty
bub the rate of inorease is not ctatiotically cignificant. SYhe
highoat level of phosphorus (pg) hee significantly incressed branchivgs

over the Py and Py levela.

Application of potash is chowing a depreasing effect on
branching ln tapiccsy as the levels are incroascd. However, ihe effcet

is not found siatistically eignificante

The highest level of calozum (Gag) vignificently incrcased
beanching when corpared to the trcetments yecolving 1o calcium (@ao)n
flowovery the diffcroncos betwsen Cao and 00.1, and Ca, and 032 arg not
statistieally significant.

I% ic elso evident from the above teble thet the combined
offect of nitrogen ard caloiur on branching in taploes is showlng a
menificent positive drend. Zindmum perecatage of brenching per plot
io noticed tndeor the conbination B, Cao snd maximum av By 6&2., ar oxg
the H » Ca conbanationss

Conclderang all the effecto of combanabtions, & rmaximm
porecntage of brenching vizs 79.78 per cont is noticed undor the

wreatment Py (3:;1,‘2 .



Table IIT
Fumher of icaves per plant
No !L‘ 32 Moo
PO 3156 3035 24446 4242
P’ 218.2 31542 2008 31144
P2 314.0 34540 325.8 22843
KG 323.2 33049 53049 32843
K, 31601 31245 42640 318.2
K2 %1440 32043 3144 31404
090 31545 725.8 %0246 31446
Ga1 3153 33249 33443 3275
982 3169 305:1 33443 315:8
Mean 315.9 32142 3237
Po P1 F2 Meen
KO %0246 327.8 75446 2283
K1 5260 3013 32743 21842
KZ 335.0 3051 3029 3144
Gao 518.4 31643 50942 31445
Ca1 30645 5207 %5%¢3 3275
(392 %3648 2973 3223 31848
KO K1 KP fpiataval
Cao 50244 5202 F27.2 3140
Ca,‘ 341.6 32049 %2001 3275
Caz %4140 %13.5 3018 318:8
Hoan 3283 318.2 314.4
0. {5%) Por compavrison boitween marginal means = 35.08
combanations = 60 T4

’

1 2

11



iid. Mumber of leaves per plembs The enmclyocis of veriones for the
wial nurber of leaven produced per ploanty av inflvoneed by Lhe

factorial combination of differcnt levels of nulvients, is presonioed
in Aprondix 11T« Fore of tho troatments hol any cignificant offect

on the totsl nusher of leaves produced per plante

Howevors 4t 19 ovident from Toble IIIy thet increased levols
of mirogen chow an inersacing tréepd in the total mmber of lesves
preduced por plont. Buty in the cese of petash the eﬁ‘eJt wes jJuoh

the roverste

e VYeipht of vezotative partss It io evident from Appendix IV and
and Table IV, thet only nitrogen and potash havo cignificant cficed

in incrcasing the wolght of vogetative parts.

The higher levels of niirogen (n1 and “2} 8 ieanily
inereascd the weight of vegetetive paris over the By level, but tnove
i no mgnificant difference beuweon &, and B 1% i5 aleo sown thal
the highost level of poteh (k,) 4o found to be signiflowtly supcoior
over the lowest level of potarh (240) but the §ifference in 1OBPORGE

botwewn ky ond ko ood ky and k, are nob slgnificent,

Evonthough none of the interseticns ave found slgndfieeny
the coubination of ng k, rocordcd whe mexisum wean weight of 2e4872
kg per plant, whlle g, Py conbination recordod the mindmum wmean wvoignd

of 1,500 kg rer plonte
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Table

Weight of vegetative parts(in kg per plunts)

Ry v, 332 Hoan
Pﬂ 1.833 1 34? 2,081 12807
P.' 1.791 2.166 2:250 2.069
1’2 1.800 2263 2,263 2,003
KG 1.557 1,819 2,083 1.83%
K1 1.819 1.986 2.153 12986
Ke 1,708 2:472 2.319 2.166
GSD 14652 24250 1.944 1849
Ga.' 1.861 1.859 22236 4 «99%
Cag 1.611 2138 2378 2.041
¥aon 1708 2,092 2185

?O “Pi ?2 Yean
Ko 1.694 1.986 1.819 16833
K.' 1.878 2.0689 2.013 1,986
32 2.152 24152 2194 2.166
GBO 1 5847 20{”3 1 1987 3 w9¢9
G&l 2,000 1 0987 2+.000 1 ﬁ%e‘j
‘332 1.875 2.208 2,043 2.04%
Hean 1,807 2,069 2.009

X % Ko ,
Cey, 1.6%8 1.972 24256 1545
Q&' 1 iQO?J 2.00G 24083 ' 4@995
Q&a TS558 1.0856 2. 180 2043
tean 1.8333 1596 2.166

CeDe (52) for eompariscn boiwser xerginal meong = 06230

22

L4

combinations

= 0309

445
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Be ¥icldd components ond finel yield of tubsrs in

ieriocat

i, fiold of tuberst The amalysis of wvarlemce Tor the

ryield of tvhoray

es wnflucnced by the various combinmations of differcnt levele of

mtrients 1s furnished in Appemidix V.

It 4o soon that tho effect of pitrogen, phoIptho, potecily

celeium and the eombimed effeet of nitrogen and potas
in incroaselng the yicld of tubsrs in tapioco.

Tible V pumnerices the mean yicld of wubersg

by the vavious itreeinmont combinaticnse

Applicssion of higher levels of mitrogen (n1
algrificontly incresced the yicld of tuberpy dver the

arc sipgmifie~xmb

& influenccd

ananzi

aprlieniion of

the iowoss iovosr of nitrogen (no) while waocre 10 10 significant

duffercnee Betwecn thoe higher lovels tricde Similer 3

noideed dm tho cace ©f phosphoryus cna eolcivete

In the caee of potashy the highest leved (3‘2
asignificantly incrcased the yield of tubers over the :!1

(ko), while theve is 1o significant difference betwsen

<

end k, and k2.

T80 are Cish

) hap
owast levcl

ky ond ky

Application of higher levols of ealeium (Ca,‘

and Caz) also

bhae cignificantly increased the ylel@ over hoiy comtrol (caa).
[

howavery Jhe uiffeyonco in resporse bebween e highey levels io nle

siguificants


mailto:r@spoi.se

Table V

Yield of btubers
( Pormes per Hootare)

% _ }I'l | ‘ Wﬂa lﬁeﬁg )
PO 29.83 3279 3288 31.83
P‘i 31.16 3502 35.62 33.95
p2 35197 55418 28,02 3509
KQ 3184 %2414 5590 %2.04
E, 30:13 36,08 34.93 73.72
KE 3059 24872 3767 3446
os, 30447 30,99 33413 31443
Ca, 30,86 3579 36,30 34,32
C&E 21.93 %6.18 3707 5506
Yioen 20499 34e32 35.50
o %ﬁ }?1 ?2 Yesn
KO 30.82 33.51 3578 22.04
Eﬁ 30499 34493 3525 3372
X, 3369  33.56  36.13 3446
(!aO 20.93 32410 3266 21.43
031 22,082 2515 B35+ 79 38432
¢a, 33.95 3455 36.69 35406
gy oy
Vgan 31.83 3353 35,05
B KO K.! | Ka linan N
Gac 31.16 31.89 21025 31443
Cau‘ 33213 54468 5515 34432
GBZ 35-61 34059 36-99 35:05
foan 52463 w';"*3’73 %4446

CeDs (54) for comparison botwesn marginel means = $.35

29

L2

corbinations = P74
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Among the combined offcetsy only tho interaction of
uitrogen and potach is fourd to have significently inereased the
yiclde Botween 8y Xpe N k1 and By k2 thers is no significant
differcnces Tha combined effocte of n, k, and m, k, ere founk 0
he superior over Ty ko, but thers 18 no significant differcnes
betweon n, k' and B, 5;2. The combined offecl of n, k? in signifuecsnly
cuperior over n, ko ard n, 14:1, but thers io no significant differcnco
between n, ko ond B, 3-:1.

Vithin the verious levels of nitrogcon end potach, the
combination n, k2 gave the roximum yield of 36.67 iounes per hootayc
while o, !:1 gave the lowest moon yleld of 3Ce15 tomnes of tukore

per bootaros

A mexapum mean yield of 38.02 wonnes of tvbers per hectare

is recorded by the combined epplication of n Py 208 the miniom moen

2
yield of 20,53 tonnes per hoetare is recorded by the combination
P C%pe
1i. Yucboy of tuboxs per plontt Apsendix VI prescnto the analyels
of vamence for the nurber of suber por vlante Differsnt lovols of
nitrogen and calcium alone ape found to be significant in incropoing
the murbor of tubers per plants

Table VI sumsarises thr meon effept of factorisl conbvirntions
of the different levels of mutricmts on the murber of tubers ,ex
plants

It ig evident that the number of tubero per plant is

inereasing signifieantly wath iucreasing doses of nitrogen and exleiuds




Table VI

Bunber of tubers per plant

No 31 BE Moen
PO 8492 5.94 1133 1006
P’ Be6Y 11.89 11442 1108
Pa 9,08 11.53% 1275 1112
Ko 956 Dufi 1030 D33
& 8447 12425 12.52 11,08
K2 B.67 11.50 12.67 10.94
C’aa 886 1175 1236 1059
Yoan 2490 11.12 11.83

Po P1 P2 Yoo
KO Q.42 1033 BeT2 9.82
K,' 1017 10.94 12.14 1108
Ka 10.61 10.72 11.50 10,94
380 9.08 10,28 71000 9@79
Ca1 10453 10.94 11.75 11.07
0&2 10.56 10.78 11.61 10.99
Moon 10.06 10067 11.12

Xo K1 K2 Heon
Cao Ge06 10.33 997 979
ca‘ 10036 11 042 ’1 044 ’}1:07
09.2 10.06 11.50 11.42 10.99

Mean 9.82 11.08 10.94

CeDe(5%) for comparison betweern marginal meens 1406

29

coubingtions

183
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In the case of phosphorus thers is no cignificent difference
between Py oxd Pye and Py and Ppy while the highent lovel of
phosphorus (pa) increased the murber of tubsrs oignificently over

the lowest level (pc) trieds

Bvon thovgly there is no sigmificent differcnoe between
the higher levels of potashy it is found that these two levels
eignificantly incressed the nuxber of tubers yer plont over the

lowest level of podash (ko}.

0f 211 tre coubinations tried, 7 k.' rocoxded the minimm
neon wmrbor of tubers per plant (8.47), while o moxamm of 12,75

tubcrs per plont is wecorded by the combinsmbion n, Py *

1ii. Fumber of unproductive zoote rer pisnt + The sualysie of variunce

7oy the umeon muaber of unpyroductive roots per plant is zaiven in
Aprendix Vils It is evident that none of the . ivect effect of
nutrients or their interacticns is hsving any significant effect on

the memn ruter of unproductive rooto produced per plants

It 18 seon from Tableg TII that the higher levele of
nitrogen 2ro having o depressing effcet on the munber of unprodistive
roptss oven though its effect io statisticeally not significoate
Tovels of calelum d1d not exort any significent differcnes on the

mrber of waproduchive roois per plant.
The combired effect of n, P, produced o mnipn of 7«36

unproductive roots per planty while the maxdimun rumbor of 9.92 cuch




Pable VII
Funbor of Unproductive roots por plant

KO 1?1 N2 Hoen
Po 8492 8,08 8439 8e46
91 £469 Ge25 8439 8+84
P2 8458 792 736 7«95
Ko Be83 8.19 8425 8445
K‘R 8.11 7445 836 TeS7
K2 9425 G.61 8.03 2e80
CBO G217 TeT5 B.39 8443
ca‘ Ge14 B456 Te89 B4
032 7489 9.14 836 8,46
Hean 2473 8442 821
Po P, )"2 Moo
B 8428 Y39 7461 8243
K, 800 753 838 797
K? S.11 9,92 TeE86 Be06
030 8.0 953 Te72 BaldJ
Ca‘ 8¢39 8497 8.03 8446
Oa? 8095 8.33 8311 8046
Yoan 8.46 8494 Te95
Ko K‘I K2 Mean
0&0 8ed5 833 8453 Bed3
031 811 8,00 Se28 8446
052 8072 7-58 9.08 8‘46
Yeen 8443 7497 5.96

CeDe (5%) for corperiscn betwe-n marginel means = 1531

9

L 2]

conbinations

= 227

92
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00t 1o profucet by the combimation Py k2¢

ive Hea ) beprst Appendix VIII precente the auslysip of
varicnce for the mean longth of tubers. The main effect of
mitriente and their intergotions failed to show any significant
offort om the mean length of tuvers in tapioon.

The meen length of tubors under the differcut trestment
corbinations are pregented inm Teble YIIX, A plight inocrease in moon
length of tuberc 4s noticed with imeressing lovels of all the
mtrientsy,but none of thewe gifferemces is pignificant.

ve Fgon giwth of tubors: Tho analyeis of vordance for the mosn
gixth of tubers as influenced by the factoriel cormbinations of
different levels of nutriente are preccnbed in Appemdix IX.

1t 48 evident thet the dircet effocte of nitrogen, potash
and cglolum alone ave significant in iveveasing the meon givth of
tuberse Fore of tho intersctions show: any cignificont offcet on the
girth of tubores

Toble IX curmarises the effeet of differcnt levols of
mitrients apd theoir combinations on the meam girth of tuberse

It can be cecn from the Table that the girth of tubers im
incpeased with inoremental doses of nitrogen. A signifieant incvesuo
in mean girth is noticed due 1o the epplication of the highest lovcl
of nitrogen (na). There iT no significant difference betmeen n,



Table VIIT
Moen longth of tubers (in em)

Ho H1 H2 Moan
Po 52.67 54022 54-11 53.66
P‘l 55,11 52+11 5567 5363
P2 55422 55465 55433 5557
K0 52478 53.67 54411 5352
K.‘ 54444 S4ed4 53489 54426
K2 5578 5378 5511 54.€9
Cao 5%e12 5459 55411 84437
Ca1 54433 55.11 5389 85,78
C'E.2 55455 53,80 54411 58,52
Meoan 54433 53496 54,37
PD P1 P2 Yogi
KO 53622 5311 5422 BR«52
By 9333 5300 56444 54.26
K2 S4e44 54478 55.44 54480
Cﬁo 53444 51.82 57.78 54 o 57
Ca, 53444 5378 54411 5378
Ga2 54.11 5522 54622 54.52
Heen 53466 53.63 55437
Ko K1 K2 Hean
Ga.o 53-57 54 55 54!89 54037
0a1 592422 54,00 5511 53478
092 54 ~67 54022 54-67 54052
Hean 53452 54.26 54.89
CoD. {5%) for comparison beotween marginnl meang = 2.49

* 3 combinations = 4430



Takle IX
¥ean girth of tubors ( in om )

Eo N1 NZ Hcan
Po 1900 19.67 20.89 19.85
P1 20.22 19.78 22.67 20.89
P2 18466 2089 21.78 20444
Ky 18433 19.67 20433 19.44
K,‘ 19467 20.78 21.89 20478
K2 19.89 19.89 23.11 20496
Cao 19«11 18.78 20400 19.29
081 19.44 21444 22455 21.15
032 19.33 20.12 22478 2074
¥ean 1929 2011 2078
Po 1’1 1’? Hoan
KO 18.5% 20467 19.11 19444
K1 20433 20456 21.44 20418
Kz 20.67 21.44 2078 2096
Cao 18.69 20411 18.89 19.21
051 20.11 21.78 21455 21415
Ca2 20055 20'78 20.89 20:74
Mean 19'85 20089 20.44
Ko K1 K2 Feexni
an 1855 18.78 20455 19.29
Ca.l 19089 21.78 21.78 271 5
032 19.89 21.78 20455 20+74
Moan 19.44 20.78 20.96

C.D:(57) for compsrison between margingl moang = 0:9%
11} ’ 99 combirations = 157



ond ny, ond 8, ond n, in influcncing the mean givth of tuberss

Aprlication of higher lovels of potash (k, and k,) aloo
wave cignificantly incrcased the mean girth of tubers, over the
cinimum level of potash (k,) epplied, but the differcnce in reeponse
betwacn the highor lovele, k‘ and k2 are not statistically significonte

A voxe or less similer fymnd is noticed with the applicsiicn
of Gifferont levels of ealedum, ovor the zero level tried (cao).
The highest level (caa) had a depreesing effect on the mean girth
of tubeye though not significant. Howover, the difference between
the higher levols (Cay and Ca,) ere not found t0 be eignificants

Though the offect of phesphorus spplication on the mean
girth of tubers is pot statistically eignificant, the widdle dose
of phosphorus eppiication tendsto increase the mean girth of tuberse

Among the verious combinations o mintmm girth of
tubers (18.33 cm) 1s recoxded by the treatment combination n, k,
and a maximm girth of 23.11 cm ig recorded by n, ka.

Correlation stuiice: Corrclatioroworked out between the verious
biomotric and yicld charactors of the plant,with the finsl yicld
of tubers have shown the following resulis:

A highly sigrificant corrciation ( » = 0.5023 ) 4s obtained botwacn

these two choracters, indicating the positive relationship botween thame



Table X
Percentoge of edible poriion of tvbers after removing the rind

5, m u, ¥eon
T:’o 85,55 84444 83.78 84457
P1 55400 85433 8417 84483
?2 8522 85405 B4.22 84483
R'O 84.78 G4+44 83.28 84.46
31 85455 8500 84,05 04.87
K2 85.44 5438 84484 85.22
Gao 8%.22 84,72 33.78 24657
C’a1 85-35 85,05 84411 34093
Cae 85.22 85,05 84,28 84.85
HMoan 85426 84,94 84.06
I
By 2, P, Moo
KO 88.05 83.94 84050 24416
}f.' 84,67 85406 B4 .89 84.87
‘{2 85.05 8550 85,11 85.22
Cao 84,38 84,61 84,72 84.57
0&2 84»-50 85‘11 54'84 84-35
Yean £84.59 84.8% 84.85
KO K1 K2 eenn
Ga, 84.11 8472 84489 8457
Ca! 84.22 85400 85.28 84,85
GﬁE 84217 84.83 85.50 24,85
Yean 84,16 84.87 85422

CeDa(5%8) for comparison botween margingd mesns = Uedd
T 99 $9 combinations = 073
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(b) Correlntion on height of plante and yield of tuberss

The correlation coefficient { r = Ge1006) obtained in this caso

15 found 1o be ot eignificant.

(e) Correlation botween total pumber of leaves produced por planpt
and vield of tuberss The corrslation coefficient { r o 0.0168)

obtained boiweon thewe fwo charsciors alsc was found o be not

significent.

() Correlaticn between perccntage of plants branched per plot sud
yield of tuborps A sigrificout positive eorrsiatica of

T = 0265 is obiained batween these two charsctors.
{e) Correlotion betweon mumber of tubers and vield: A highly
significant corrolotion (r » 0.711) is obtained, showing the

positive rolationship between these wwe characterse

Ce Gualitye
i+ Fercen of edible porti £ tub: 5, 3

The analysie of variance is rroecnted 1w eppendix, X and the mean
percontege by weight o’ edible portion of iubers, as influcneed by the
varicus treaiment combinations is furniched in Table X.

It 48 evident that nitrogen and potach sione exert
significant influcnce on the percemiage of edible portion of tubers

in tapioen.
Table X chowo that thore i a significent veduetion iun the

rorcentoge of efible portion, due to inorsmontal doses of nitrogen



Table XI

Por-contoge of dry mattor la tubers
{on oven-dyy basis)

NO N‘I HQ Hean
Z, 3334 33462 54,00 33072
T, 333 34.67 35405 34,37
1’2 33455 5547 35400 3457
Ka 2278 3201 3317 32285
Ki 3350 3550 35.50 34,85
K, 54400 35455 35439 34,98
Q&O 33433 3411 34.05 3583
(‘32 3367 3488 3500 3452
Yoan 33.43 34455 34408
?0 P1 P2 o
Ko 32.78 %272 33405 %2485
K.' 34022 34,69 35439 3483
K2 3217 35450 35268 34098
cEiO 33439 33"76 3&-33 33!»83
021 33059 34‘!44 34:61 34@33
Gag 53!89 340;*39 34078 :’34- 52
Yean 3‘;072 34.37 34057
By K‘ Kz Heen
GQO %255 34.33 34461 3%:83
C‘f},’ 3278 %505 35. 11 B45R
‘39.2 %3022 %511 35,22 T 82
Hean 3285 34483 34498

CoDe(5%) for corparison hetwoen marglndl moana = OiT
T Y combinatlions 2= 0482



application, therchby showirng en increass in the percentage of
rind. Howaver, the differemcevoiwsen 1, snd 1, is no% elgnificants

Application of higher levels of potash (k, evd ka)slw\va
Sust the reverse effect which aleo ie significant. e percentage
of edibls portion is increased due to each incrementsd dese of
potachs The differonce betwern the k1 and k2 lovels, howsvery i
not fownd significant.

Eventhough phosphorus dece not exert any significant
influence, there is an inorcasing trond in the percentage of edible
portion of ‘tubers, due to the application of higher levels of
phosphoruse A similar trond is 2130 soen in the case of caloiume

Among the combinaticns e minimum of 83.28% of edible
porticn is recorded under n, ¥,y 2nd a maximm of 854557 is recoxded
urdor thc treatuont combinations By Py axd B, &1,

41, !’ corlent in tuberst The éata regarding the influence
of aifferent lovels of mutrionte and their combinations on the dxy
matter content of tapioca tubors, werc snalywsed statictionlly end
the analysis of variance ic proscnted in Appendix Xl.

1% 4o evident that the divect effoets 0f nitrogoen,
phosphiorus, potash, calcium and the conbined effect of nitrogen evd
potachy in increasing the perventage of dzy naiter contenty are
statisticolly significont. fove of the other interactions ere Lound
10 be significante
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Table XI surcarises the effeote end interactions of
foctordel coubinatione of differ.nt nutriants on the percontago of dzy

matter etatond in taplocs tuborps

It 45 seen thet higher levels of nitrogen (n' and ne)
significonily ivexeased the percentage of dry moabter contont dn tubess,

ovor the 2 lcvels However, the diffevence in response betwaon B, end
n, is not statistically pignificant.

fMoilar tronds are aled secn in the cate of phosphorus,
potash and calciums Higher levels of all theee nutrdonte sigpificontily
incrcamsed the porcentage of dry mabiors

Azwmg the interactions, only the corbined effect of nitrogen
ard potash rocorded z signifiewnt inerease in the dry matier oontonts
The coubivation By ka recoxded the minimm mosn perecntege of dry notter
(32.61 %)y 83 compared to o maximum of 3558 vocorded upder the treatnont
ng k.o Among the vericus other ccobirations of nitrogen and potnsh
B, ka, By icg and n, k2 recoxded cipnificant ivcrenmme in &uy matien
contoent, o comparsd o S 1:0, n ko and B, kg rospactivolys

Howevar, the aliforonec in respouse duwe 10 By kﬁ and ng It1,
n, k, ond n, 1«*:2 snd these wue o n, kg and n, k, arc not statisticelly
significant.

A minimm meeg percentage of dyy meblor content (52.55 )

is rocorded trder the treatoent ecodlinaticn }«:O Gao, while a poxdmm

of 35.55, 18 recorded under the comiration 2, ke



Taoble XIT
Percontoge of otarch convent of tubers ( on oven dry basia)
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EG NT I'l’g Hoan
!’0 TGe4b TS0 T909 T183
® T797 7994 79496 T9e28
P? TBe07 20.07 80404 T9e39
K,) 7638 T7426 7795 TTe20
1{1 T7.85 80015 804495 7049
K2 T8e27 £3+59 80468 7985
(:'ﬂ.,) 7736 TS89 T9e42 TR 58
’-’7’3.! 770 33 790 45 ?9 :75 ?30 35
Ga2 1777 7565 T9e93 T3ei2
Yoarn 77-50 79033 8081

P0 bk P2 ffeon
KO 7618 T7G6 T7.7 T7+20
By T3e47 7994 E0.04 T34S9
Ke TBE9 80.27 20438 79485
Gao 77085 78088 78-91 78056
091 T749 7845 7064 7866
Ga2 TE408 7952 7963 79412

KO 31 32 ean
C&IO TTe36 T899 7932 70e56
Gﬂ1 7678 T0e63 80418 YT
0&2 TTe4d T84 8085 Toet2
Merm TTe2C T3e49 79085

C.De (et b)) for comparison bebwecn margirsl mesms = 00444

LR

(24

combangtions

= 0763
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411, Stapeh content of tubergs Appendix ¥IX presonts the anslysis
of veriance £or the percentage of starth content in the edible
porticn of tubere in tapioca.

The irdividusl effcols of differcnt levels of nitrogen,
phosphorus and potash alone are fournd to have significsnt effect
in incrcasing Wie otarch contents The second and third degres
interactions felled to show any significent effect.

Table XII cummexises the mcon percentage of starch contont
in tubersy ae influcnced by the various treatments.

It 45 evident from the above isble that each incromsntal
level of pitrogen, significantly iveressed the starch contont of tubors
over the moxt lower level, the differcnce in vesponee produced by all
the three levelo belng statistically significant.

In the case of phosphoruc application, the Py and Py levels
significantly incvessed the etarch conicnt of tubers, over ihe Po
level. Howevery the differcnce inm responsze beitween Py and Py dovils
is not significants

4 simflar trend 15 also noticed in the case of applieation
of highor dosos of potashe

The bighest level of caletum (Ca,) also io found to
increase the perccntage of starch content in tubers over the lowest
level of caleium (Cao), eventhough the effect of csleiuvm io not found
to be eignificant.



Pable XITI

Poreentage of crude protein content of tubers
{ on oven dry basis)

ﬁo N.' 32 Moan
PO 1.92 2.27 2426 2.1%
1?3 .92 230 2238 249
P2 1.94 2436 2443 2624
KO 1.97 231 2+59 222
K1 155 2435 2441 2624
E.‘2 166 2487 2.26 2415
Cao 1.93 2.26 2431 21%
031 1.88 2431 239 2620
032 198 2.36 2437 D223
HMoon 1093 2-31 2.36

PO 1"1 P2 ¥oan
KO 2.18 221 229 P22
K1 225 Q.22 225 2428
K2 2403 2417 2419 2.13
(}au 2.11 216 2:23 Qn‘?
6&1 2.17 2;19 2.22 220
Caa 2,18 2.21 2428 ?023

Hoan 215 2.19 2e24

KD }31 K2 Moon
Ge.o 217 2419 2414 ‘ 217
¢a, 2.24 2.20 2.45 | 2.20
Ga2 2.26 2633 2.1 223

Yoou 2,22 2424 2.13

P

CuDe {5%) for comparicon botwesn margingl mems{ = 04059

v . = 0.104
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Amonjy the combined effects, the cowbinstion Py Ky
racorded & minfmum of 76+18 por cent sisrch content of tubers, while
the naxiwm percentage of stanch content {80.68) wae vecorded under the
ooubination , ta.

iv. Crude protein content of tubers: It is evident from Appendix XTII,
that nitrogen, phosphorus end potash are significantly influsnsing ths
arude protein contont of tubers.

It iz alsoc evidant frop Appendix XIZI that inoreaentsl dosss of
nitrogen and phesphorus have significently incrossed the crzule protein
content, the elfect being more proncunced with tha appiication of
inereasing doses of nitz0gea.

Applicetion of higher lavels of nitrogen (zs,' and 1) has
reconded a oxude protein content of 2,31 and 2.36 per conk raspectively
in tubswa of tapices, while the B, lovel recorded & oxude protein cantenk
of 1495 par cent. The differcnce in rosponce between n, and n, is nob
signicicant,

Appiteation of the highast dome of potash (ka) hes caused A
sipnificant reduction in crude protein oonient, as compared to its
iower levals. However, the niddle dose of potash (k’) showed an
inoreasing tvand, thoush not significantly.

A maximu mean of 2443 per cent orode protein content is
racorded in troatments receiving & combination of highest levels of
nitzogen and phosphorus (ny P,)s ¥hile s ninimum of 1.85% is recorded
by the trestuent receiving s combinetion of tha lowsat level of



Table XIV
Reononies of epplication of different levele of Ny Py K & Ca for tapioca

Tevels of mutrionta Yield of VYalue of Increase or Cost of Butra cost Brofit due
in kg per hectare tubers in produce decrease over fertilizor. of fortili= te fortilizer
tomes per the lowest Zor over application
hectare. level that of the over tho
lovwast lowest lavel
A te  PBe R Pe B  Poe level. R Ps
I Hitrogen
50 ¥g/Hectare 20,92 6,198 00 s+ ee 101 00 . .
100 Rg/Heoteve. 34432 6,664 00 666 00 202 00 101 00 565 oo
130 Kg/fectare. 35.30 75080 (19] 862 00 262 60 61 60 sy o #
150 Kg/Heetave. 35450 74100 00 Q04 00 203 00 202 OO F00 00
II Fhosg &)
[+ Kgﬂ'!ectara. 31083 6,365 [3.4] oe - .e e e .s se TS
50 Eg/Hectere. 33,04 6,783 G0 422 a0 103 00 103 00 39 oG
100 Kg/Hectare. 35.05 7,010 6] 644 [¢0] 206 00 206 0OC 438 o 4
105 Kg/Heotare. 3511 74022 00 656 Q0 216 30, 216 30 433 (s
111 Potash
100 Kg/ﬂectare. 32-64 6’523 00 XS .o 70 o0 e .s % an
150 Eg/Hectarc. 33.72 6,744 00 216 00 105 60 35 00 121 o0
200 Kg/Moctare. 34.46 64892 00 364 00 140 00 70 o0 204 00
240 Kg/tlectare. 34.91 6,982 00 454 [o:4] 168 (44] 98 00 356 oo
IV Caleium
0 Kg/Hee'zare. 31543 5,285 00 s -e ow o= ae Y - -
600 Kg/Hoctaro. 34,52 64864 00 578 00 120 o0 120 OO 458 00
900 Kg/Hectores 34496 6,992 co 706 00 180 00 1w 00 26 80
1200 Eg/Mecctore. 35.07 7,014 o0 728 00 246 0OC 240 00 428 o5
Coot of 1 Eg nitrogen = R%e2.02
39 99 DhOSPhOTUS =152606 Pricc of 1 btomne of tapioca tubers = Rwe 200/-
ss s» Potaech = F0e70 * Feonomic doge of mutricntse

s 33 Calecium = R=0.20

99
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nitrogen and the highest level of potach (rzo kg).

Response curves ond Economies of rewiurine: The yield dosc rolationships

obtained as a vesult of the present investiszation ayc presented in
Figse I A 10 D CQuedvatic responsc curven were fitted to the detn, fop

" 11 tue four plont nutricnts apd are given belows

Hitrogens %
¥ = 340322 4 2,258 (N~ 100 )~ 1072 ( ¥ - 100 )2
b 50 \ 50/

Phosphoruss
7 = 35.9% + 1,608 (=50_) = 04493 { 2 = 50 )%
50 S0

Potaghs

& ¥ = 53,722 + 0.914 ( E = 150 ) = 04174 (¥ ~ 150 )2
50 50

Caleiums:

y = 344322 + 1,615 ( Ca = 600 ) = 1,072 (Ca = 600 )7
600 600

Tho avorage expectod yields ot different lovels of
mitrogon, phosphorus, potash end ¢aleium wore calculated and the

ceonomice of menuving 1o worked out end precented in Table XIV.

The pphimum as well as econonic doscs of these
nubrients for bapiocea oblained as a result of the prosent

investication ore given bolows
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Mutriente %Qm_«_mga 1_4'14@5
mxzner in ¥g pey

hect m-
Litrogen 152,65
Fhosphorus 131,50
Potash 253.35
Celledun 14108,20

neotares)

132,70
10555
236443
£20.04

It is ovident from Table XIV, that ambg the nutrionte

tricdy nilrogen bas given ithe maxdmum profit, foliowed by calofum,

phosphorus and potashs



DISCUSSION



DISCUBSION

The vesulte on the cflont of dlffercnt levele of mmjor plant
nutricnto in faotorial combinmilons, cn the growth, yield an? quality
of tapiceny voriety " Maloyan=i¥, under the soil erd climetic
eonditione of Velloyasni are dlscusscd horo uwnder.

A, Growths
1» Boishd of plontss Amorg the mutrionte taded, potash qlone hae
signifticanily conbrivuted toverde increasing the plemt height in
tapioca. Flants recoiving the highest level of 200 Xg potash pey
heetars bave rosorded the maxdmun moon holght of 523, O eRe
However, tho lower lovols of potesh falled to0 chow any oignifiornt
respucse for thio factor (Table I & Tige IsAe)s  Results of
irvestications corried out by Purcmal end Dargen (1957), vard (1948)
ard Dhesi et al.(1964), on differcnt root crops ave in conformdty
Ath this firdinge.

Tho combingd effect of nitrogen and caloium, eignificently
depresped the holghd of plento, ao compared 40 the applicetion of
nisrogon slomae The dopregsion in height of plensa, which receiveld
witrogen 4n corbiration wisth celcium could be attributed to incrossed
branchirg, «hich results in & genersl reduction of plant height
(Teblo I1)e

The individual effoets of nivrogen, phoﬁphc;ms and eslelun

ox the height of plonte erc net found significant.
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$is Pranching in plents: Though it 4o soon £rom the analyeis of
variance (Appexdixz II) that nome of the direct effocts of mityogong
phosyhorus, potach, and clowum are significand, the moan veluss
(Table IT) chow thet the higheot levels of phoophorus end ccleiuw
signiticantly incrcaced brauching, ovor their corresponding lowew

levelo.

Graded doses of nitrogen chowed a trend in dncivesing the
mean perecntuge of plands branvhed im 8 groaded meuner, though the
increano wag not slatistionlly simzifica'm, while ip the oase of
potach the funotion wae of 2 deproasing neturds

The copdinad offcet of nitrogen ol caledwm had & siznificunt
ponitive effect on the pexcentoge of plests brunchedy they:by
erphagising the role of coloium in ndtrogen metebolism, axnd the nocds
of thcse two elemsuin for the continued growth of apical morisionc,
as suegasted by Loyor and Anderson {1956 )

The positive dnfluence of nitrogen end ecaletum in contribuiiig
to inercesed branching has rosulted in a gonersl renuetlon of plond
heights
i1d. Nurber of lemvess Thie faotor hes not beon positively iufleenced
by exy of the treabtmwente. However, in the easo of nlirvogeny e thc
lsvels are incrcased, an dnereasaing trird is poticed in the boisd

cuswor of leoves produced per plants A trend in reduotion of Whe WOWR
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suzher of leaves preduced por plent vas noted with the epplicatisn of
increzental doses of rotash {Table ITI)e

Similor Qbeoxvations wore wocorded cariler by invesitigetore like
Furcwol and Dargen (1957), for uitrogen and phosihorusy and by
Ho (1965) for potash, im the ¢mBo o1 other tuber CTODG.

ive Hoight of veogetntive partat For the bipghest levele of nit vzen

aud pota.k significont inoresses wers rocoried for the facter undor
disouselon (Zeble IV)s The funciion of itrag.n in conbribuiing W
erhenced vegetetivo growth 4n plants ie an esizbliched foed as

roported by Busccld (1948) Johmson and Vave (1948)¢ Purcwel end

Dargon {1959), Ducwwon and Brady (1960) ond Jommerfoldt enad ¥wuieen (196%)
in other c¢rop plonts. This obeorvation ig eloo in egrecment vith o

Sindinge of Malavolta gt g). (1955) 4n taploca.

Tdkewice, the role of potesh $n controllirg the over all
motobolic activities of the plants iz 2lep en fuportant Humctlon os
reporter by Pusesl (1948}, Mook (1957) aul Jacod axd Uexiadl (3960)

A woxymum moan waight of vegelaidve ports of 2185 Ig per
plant hag been rocorded an plots wecciving 150 Zp of matrogen por
heotopee The correopending voluo for the spplication of 200 Kg pop
hectare of potash stood at 2.166 Xg por plante

Tho gn th? corbired offeot of pitrogen and potoch had 0o
signiicunt effeety 41 4o notod thet among €ll the condirnations of

nutricnts tried, applicntion of GG Eg of nitrogon and 200 ig potad



PIGURE I. A.

Bay Disgram showing the mean height
of plents, as influenced by the variocus
levels of plant nutrients.

n, = 50 Xg N/Hectaxo.

n, = 100 Kg ¥/Hectare.

n, = 150 Xg ¥/Hectars.

pp = 0 Eg P205/Heetare.
P, = 50 Kg P205/Hectare.
Py, = 100 Kg PZOE/Heetare.
ky = 100 Xz KZO/Hectare.
k, = 150 Rg Kgo/aeetare.
k, = 200 Xg Icgo/ﬂetara°
Ca, = 0 Kg Ca0/Hectare.
ca,l = 600 Kg Ca0/Hecvare.
Ca, ® 9200 Kg CaO/Hectere.

FICURE. I. B.

Bar Disgram showing the mean number of tubers per plant
as influcnced by the various levels
of plant nutrients.

n, = 50 Kg N/Hectare.

B, = 100 Kg H/Hoctare.
n, = 150 Kg F/Bectaro.
Po = 0 Kg P205/Heetare.
P, = 50 Kg PQOE/Hec‘bare.
P, = 100 Kg ons/ﬂectare.
B = 100 Xg K2O/Heetare.
K, = 150 Kg K20/Hee'bare.

k = 200 Kg K20/Hectare .

Ca.b = 0 Kg OaO/Hectare-
Cay, = 600 Kg Cef/Hectare.
Ce, 1200 Kg Oad/Hectare.

N
it
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per heotarce gave tho higheat meak wiighs of vegetaetive parts in

tapioca (2,472 Eg por plant)e

oo obove funcvion appeaws 10 be in ngreovent with the
firdings of previous workers. Iondrau end Ssmuele §1954) axa
Turewsl and Dargon (1959) found ne vesponse %0 phosphorus eppiicaijon
in increasing the welght of vines in sweet potato, vhicn is in sgwe.mont
with the prosent findargss

£inel yield of tubers in topices i o funetion of a number of
guantitosive charseters ouch as, nunbor of tvbore per planty lingih

ani girth of wibers and the muxber of vaproductive reoto.

1. Sunber of tubors: It is svident from Table VI ad Plge I-B that

nitrogen and caleium aloae howe eignificanily lrcvenced the muher
of tvhers per plonte The differenco beiween second and third l-ovels
1 not satisticelly significant. Combired aprlication of 190 g of
mitregen and 100 Yg phosphorus por houtaro, hes recorded ithe highoot

meon numoer OF 12.75 tubsrs peor pliantde.

Although the individuel offeol of phosphorus and potash oxe
not fowrd statietically significent, higher levels of phosphorus and
potech elco have oiguificantly increased the rumber of tubers pow plonmds

o firet objective in mitrogon fertilization of yool cuapey
sccording to Mack (1957) is 1 obtain rapid elaboration of lesves in
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Feyer ond Anderson (1956) have found that the role of
chonghorus anf nitrogen in plant motebolism 4o inderwrclated in a
mosbor 0f wayoe Frobably this mighd be the reason for gelilng ithe
maxivom mean mmbor 6f tubers per plont fropm plots pecelving 100 g

of nitregon ond 100 Fg phosphorus per hettares

1i. Buvbor of wneroductive rootor T8 io scon from Teble VII thed <he
8ifreromt levele of minersl mutwiomts spilisd o taploca in the prooial
irvootagation, f2iled to remifest any cignificent difforcnee in e wop
mwber of we=oductive roots per plandt. However, incremental doceo of
nitroger hed o derretoing offcet on the mean zugber of unpreduchive
rootsy thercby incressing the mmber of tubers per plants Im thio once
2lso, application of 150 Eg of nltrogern and 100 K phoszhorus per
hoctare vecovded the =minimum number of woproduciive yootey amnng il
other combinations trded, theyeby cxphaecisirg the role of cochiznod
eprlicasion of pmitwozen and phosphorus for enhoncing tuber 0Ination
in tapiocae

valavolte et 23.(1955) an their stwico on the physiologiesi
basis for the nutritien of iariossy eleo heve roported simdlpy rooulise
iii. Zenaih of tubcrat The mcon longth of tubeys urder the diffczind
lrecatmsnty are net found to bo signilicenily influenced by ony of Hhe
nusrients appliod singly or in combansition, as evident fiom Tobio VITia
Howevery & clight increase in the meen length of tvbors im noted vith

incremental doscs of gll the four nuitricutse



71

the cerly pavt of the growih oyele. ¥ithout thie tho lotcl
enpability of the plart for phetosynthesis 1o diminished. Jcemdlyy
the growth of leaves must bo checked by & decresso in nitrogen conmdend
at the proper tine in oxder 1o glve time for stoxnge orgens W

develap properiye

Mack (1957) has erphasised that phosphorus supply does have
& ppecisl effeat on the subterravcen storage tissuce 0f oot cropas
If & root orop io &eficient in phosphorus oupily, phopphorue feydilissticu
usuelly incresscr the auder end vicld of wbery moye than that of
the gbove ground parts. A mosconable oxvlavition for this behavioup
serns 0 be that reximim leaf weight ic atisined st a later date by
the phosphorus deficient plante than by the phosphoyus fertilized
plantsy with the vosult that carbohiydrate translocation to the storare
tisouos proceeds for & longer period of time in the phosphorus
fexrtilized planto than in the phosphorup deficient plantss

The importavce of potach in tuber formetion of ruot crops hao
been proved bevord doubt by pioneer workers like Mller (1958) cwd
Puosell (1048).

The gonorsl effcct of eslchum in tearwmiocostion of
oarbohydratess formation of #0ots and devwlopmont of tubers hove beon
stressed by #Mller (1938).



In sweet poteto Reo and Reo (1954) have noticed the
produciion of long and slender tubers with increasing doses of
nitrogen. Dhesi (1964) has reported similar results in the cese of
cerrots. Reo and Rso (1954), Grurer (1963) and Dhes: end Padda (1964)
have also noticed the effects of nitrogen, phosphorus and potash
epplication in the enlargement of tubers in sweet potavo ané potato

respectivelye

ive. Girth of tubers: Among the four differvent nutrients tried, nitrogen,
potash and calcium have signifacantly increesed the me~n girth of
tubers (Table IX). Application of 150 Kg of nitrogen end 200 XKg of
potash per hectare has recorded the meximum mear girth of 23.11 cm,

as compared 1o & mean girth of 18.33 cm recorded, when only 50 Xg of
nitrogen end 100 Kg potesh per hectare werc applied.

Although the individual effect of phosphoxrus is not
statisticelly significent, epplicetion of 50 Kg of phosphorus per
hectare has resulted in a significant ircrease in mean girth of tubers,

over ‘the planits receiving no phosphorus.

The general effects of muneral nutrients on the mean girth of
tubers in tapioce as observed under the prescrt invesiigation is in
overall agreement with the findings of Miller (1938) on turnips,

Singh (1952) Gruner (1963) and Dhesi and Padda (1964) an potatoes,
Reo and Reo (1954) in sweet potato end Thesi (1964) in the case of |

carrotse
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Yamato end Fods (1950) bavé studied the worphology of
tuber formation in potate and found that tuberiration takes pluce
in four dlgtinet steges, vigy clongailion of stolon, tuber Formmwiony
tuber enlorgesentasnd exd tuber completion. Wormor (1935) has found
that in potatoes,y whenover carbohyiratos were manufactureld in excomss
of the ecapacity of the plant to bulld new tlosugs, they eccumloted
in the tubers after a transitory pericd of storage in the lenves,
atens and stolones Highor doses 0f zisevral ruirient supply might
have naturally heiped in the produciden of move carbohydrates in
tapiccn tubors and this in tuxn wight beve irncrensed the wean givth
of tubers undey euch treatmontse.

Yo Yield of tubopat It is ovident fyom {he amalyals of varience given
in fppendix ¥V axd Teble V that nitrogon, phoerhoris, potash, caleivm
apd the conbined offect of nitrogon snd potabh have significantly
increesed the yield of tubers in tapicoen.

The noon yleld recoxded o5 & yesult of application of
100 Kg ond 150 Kg of nitrogen pexr hectars io found 0 be 34.352 and
3550 tommes per heotaye yospacdively over ap yicld of %0389 tomues
phr hectare recorded in plots reccivirg orly 50 Xg of nitrogen pey
hectsres The diffoprence in yield betwecn the higher levels of
nitrogen is 1ot found to be pignificant,

The irfluence of nitrogen in inereasing the yicld of tupisca
bae been proved corclusively on the bssis of %riels comducted at the
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FICURF IX. A
Response curve of Kitrogen om
the yield of tubers In tapiota.

PIGURE XD

cuzve of Fhosrhorum
on the yield of tubers in tuplocas
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Topione Resoarch Stations in Kersia (Anonymous 1954, 1955, 1957

end 1963). Simtlor trénis are also boing noled io the mamuricd

trigls that sve belng conduoted at the Ceontrel Tudber Crope RNosesmeh
Inptitute, &t Sreckoryem in Xerala (Anonymoue 1967)e Peouite of
pavmvdel f:iais conducted by " Fotascheme ¥ im Qifferent paris

of Korsia e renorted by Chedhs (i958) nlso have ooisblished the
irportanco of nrtrogen fortilization in obtopping up tho yiold of
tubors 1n tapiceas ralavolis of l.(1955) end Cowrs et e1-(1961)

elad heve obsorved similar tronds and peported that highest yield of
tubero in tepiccoa eoulld bo obitelaed by dncroasing the dose of niworen

thereby enhacing choot and oot growih.

liighor dcesu of phecphatic Terdilizere have alse cignificaatly
ircrsaced the yiold of iaploca tuberss Appliceticn of 50 Eg and 00 ig
of propchorus per heetore hes rocordod on yield of 33432 and 3560%
tonnes reapectivoly per hecters as oompayed o 31.83 tommes pey hoctare

cbtained from the control plots, receiving o phosphorise

tho sbove finding ig in line with the resulis obitainad by
earlior norkors idke Doop and Dom {1957), 'elovelie et s).(1955)
and Couro gt g1.{1961). o romilts of romuriel trisle contusted
zn e Tapions Resenrch Stations in Fernla over e number of yosrs Leve
chown that the yesporze of ipylcca W phosrhatic Psriilication van
erratic during mspy c-ascngse. A f8ll in pospdhse vas noticed bepesd

50 1b of phopphorus peor acro. Howover, & residusdl effect of
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phosphatde Pertilirers has been noticed in all theso triwls
(Anonymous, 1957, 1962). Hamurial exporiments condueted in
cultivator's £1eld by ' lotaschemo ' have slso reveoled the
glgnificant offecct of phosphatic fertilization durdng the second and
third seaconsy thercby showing a cumiastive effcst of its application
{Ancnymous, 1961)e Rocont expo-iments condueted at the Centrsl
Pubor Crops Josearch Insbtitute at Sreckoryam in Eerale; also have
revesied the significant effeet of phosphorue sprlication in

ivicrescing the yicld of taploca (Anonymous, 1967 ).

Vork done er misgollansous tuber crope by various workere
hag alse proved the importancs of phosphatie fertilization in

stepping up the yield of tubsrs.

gruner (1963), working on potatoes has opined thet phosphates
axrc not only an important conotiivent of numerous subsiunces, bnd
play or essential part in tho process of transformation of substonces
and energys High encrgy phos-hates regulato the carbohydrats
moteboliom within the plante Black {1957), hso pointed out ihsd
rhogphorus is also involved in tho dndtial reomotions of pholosynihesis.
Carbondioxzide io thought to yeaect with & Secarhon sugor contalining
2 yvhosphate groups with the formabion of tvo molecules of e Zw-coarhon
corpornd (Fhospho.glycerdc acdd)s The latter is upgreded by encray
supplied by high erergy rhosrhatese

In vho present investigniion higher dosoo of phosphorus
applicasion in conpw ction with eoleium might have naturally
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increaced the availability of phosphorus 10 meet the regquirencnis
of plants for their metabolic octivitiecn; sybthesis and eforuge

of eorbohydratos, therehy giving e oignificant increage in the el
vields Hirilny trend of incrcascd esvellobildty axd upicke of
phogphorus by potatoos hes been Obsorwed by Uardskulerdal {1955)

as g vocult of liming, in Rlairi s0ile.

Potach olco has conitributed significontly toramdz incroe. iy
the yield of topicen. Applicotlon of 150 Xg and 200 Xg of potsch
por heotare has recorded an vicld of 33.72 and 34.46 tonnes
Tosipeebivoly of tubers per hootarcy when compared $0 an yield of 32.63
tonres obteined from plote recoaxvirg only 100 Kg of potvash per
hociaree It is evident that only tho Jdifference in response botwern
the icwest and the higher levelsy was algndficands This ey prcbobly
be due to tho low status of available potash {Q.000€67) in the soilw
of Vollnyenl, and the zelatively higher potach peguirenents of tuber
Cropes

e gonercl reoponee of btenicea o potoch fertiliszation has
been proved beyord doubt by carlier workers like White (1928), and
by Grossmen and de Assie (1951), Bolmuds (1954), and Cours gt £1.(1961).
Txperiments conduceted at thoe Tepices Reseoawxch ftations, in Xewls and
in cultivator's ficlde by the ' Poitaccheme ' hove also estobliched this

foet {(Anonymous 1954, 1961, 1962 and 1963 ).




Result of pecent experiments conduoted at the Sentral Tuber
Crops Research Inptitute, Sreckaryenm in Kerals, also are iz egrecsond
with theso Dindingo.

Bimilar regponces wers aleo noted in the case of alwoey all
other tuber crops by warious workers in the Tield.

Fhe irportance of potash in cerbobyirate nmetsholism is an
accapted fact cotsblished by pioneer workerse Dlack (1957) hes
opined that the potach content of plants ie positively corrslmted
sith the rate of meiaboliam. Fotash d» fomd 10 be oecantiel ivn
cortain engymationlly catalysed {ransphosphorylation resctious
involving the adenylic acid aystem Far vepching consequendces rmy
be srisioned for the aotion of potssh in transphosphoryletion
reactions. The adenylic mcid systom ie the universal medium of onovgy
exchange both in plemts and in spimels. In earbahydratc\a\ metudolien
the veactions reguring potach represcnt oteps in the process by which
crevgy is obtained £rom sugar for synthetic purposes. Totsl produceticn
of carbohydrates dy potash deficient plsents iz limited in o wayse
Birst, the rats ¢f corbon dioxide assimilaticn per unit ares of lcal
surface iz refuced probably as an indirest effcot of other cetabolie
Gisturbancess Second effect is that of a prometure dropping 0F leowves
in such pleanto. A nupber of offcot of potash Acficiency on pland

behavicur seem t0 ston from a deficiency of caruchydralies.



PICURE IX.Ca
E oponss cuyve of potash on the

¥ield of tubers in tapilova.

FICHED IXeDe

feeronse curve of caleium on the yiold
of tubers in tapioom.
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It i evident from the above zsid functions sscribed 1o
potachy that the higher doges of potach might raturaily have
contributed for increascd yield of tubere in tepioca.

The dncluscion of thyee levels of caleium ln the prescnt
investigation in fectorial combinations with 4iffersnt lovels OfF
mngor mutricnts, has rovealed & significant ivercase in the yield of
topiceny therchy oumphasing the role-of calecium in the mutrition of g
root crop like tspioem, gromn in the predominantly acidie soils of
Eeralas

It is ovidept from Table V that application of calcium ut
the rate of 500 and 1200 Ez per bectars hes resulted in an inoresasd
¥ield of 34432 and 35.06 tonnea of tubers por hectars yospectively,
as conpared 0 an yield of 31.437 tommes Only per heotare in plote
veeviving vo celeium. The difference botween thase two levélﬁ
howavar, was net found eignificant.

The incroased yicld obtained by the spplicaticn of caleiusm
for tapioca is 4n agreenent with the findings of Stephens (1956)
end Cours gt s1.{1961)e

The bencficial effecits of celeium @s a plant nutricnt as =il
ar o corrective of soll acidity and 1¥s indirect xole in the bebtior
utzlization of nitrogen and phosphiorus have boen estabdlished by
pioncer workers like Davis and Brower (1940)y Durm (1947),
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Trough (1948), Heslep (1951), Werdakulenfoi (1955), Dlue and

too (1957) end Black {1957)¢ Increased yield duo 10 liming bao

also beon reported in a‘lmu;at all cther tuber orcps like turmips,
camots, yansy sugarbest, sweel potalo and potatces by verioue other
WOriEYse

Application of csleium might have caabled the botter
ntilization of mitrogenous and phosphatie fertilizcers ao found by
Mardioimlardei (1955) in the case of potstoes. The general effects
uf coleium in the Iormation of roote and the translccatton of
car~chiydrates have been reported by ller (1932). Suprly of adequate
eoounte of caloium might Bhus have reculted in en inercaged yield of
wubsrs in tapiocae

Among the comdined effects, the cdobimed eppiication of
nitrogen end potach slome has eignificantly contributed towords
ivercased yiold of tuberse Application of 150 Kg of nitrogen end
200 ¥z potach pex bectare has recordod & peon yield of 37.67 tonnes
of tubers per hootare as compared 0 & mean yield of 31.84 tonnes
obbained from plots roceiving orly 50 Kg nitrogen end 100 Kg potashs

Similar results ave reported by Acosta and Perez (1954) exd
Chadha (19:8) in tapioces Ohadha (1958) found that paximm yields
can be obtalned fyomi¥he use of nitrogen and potash in 181.75 ratioy
which al2o 18 in sgroument with the proscnt findinge.
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The reoults cbtalred by Touno and Pugise (1965) in cweet
potato end Thesi g3 al.(1954) in potatoss beve also esteblishsd
the coxbived effect of nitrogen and petash in inereasing the yield
potential in tuber oropse

Z;; can be concluded thel the beneoficisl offecto of thess iwo
elercnts wore additive inmature in prowoting the yield of wubere

in taplocn, os well.

Anong the othor nutricnt combinationsy combined sprlication
of the highest dosos of ndtrogen (150 Kg) and phosphorus (100 Xg)
resulted in thoe maxiuum mean yield of 38.02 tomnes per hectarc, auomg
all other combinatiens. In this commection, it rust be rersmbeored that
the paxlrum rean rusber of tubers per plant and the minipum number of
unproductive pooto were rocorded under this trcatrent. Acosts end
Torer (1994) aloo have cboerved similar effects of intoraotion
belwecn nitrogen and yphosphorus in inereasing the yield of topicea.

Application of SO ¥g of nitrogen alono with no phosphorus
recorded minimum yield of £9.83 tomres per hestars. The effcet of
¥ x P interaction, howevar, was not found statisdicnlly significant as

is evident from Aprondix V.

Correlation studiest Correlations worked cut between the yield of tubsre

ip tapicea and vardeus other biometric snd yield chargeters of plants



R1

have shown that yield ¢ positively correlated with the muber of
tubers pex planty wetght of vogerasive parts snd branchings. Thove
19 no correlation between yield of tubers exd height of plentsy &g
well as betweon the totzl mumber of leaves produceds

Higher levels of matricnts especielly mitrogen, phozpborue
and calofws and the corbived effect.of caleium, hoave contriduted towards
increaged byanching in tsplogs An the present investigatione Riirogen
and potash heve significantly increused the weight of vegetative ports
in teplocas This wight havo helped in the synthasis of zoxe of
pmwsynﬁxatsa‘, londirg to the incresced yield of tubers, slorg with
an inorease in the weight of vegefative parte end pevcentage of
brenching, thereby establishing a posiiiwe correlations

Flant helght was not found %o de significantly ivorvased
by suy of the muitrient cloments except potash. 5o mleo, none of the
ivdividual nutrieonts oy their combinations has contriduted
signiticantly towards the produetion of tota) number of leaves por

plant, eventhough a olight i in punber of 1 is sesns
Thig may prodably sxplain the absevce of any positive correlation
betwaen yield of fubers amd number of leuves, and plant heights

Ce ity factorst
The relstive proportion oF rind and flesh, percentage of
dry matitey, oterch content and eruds protein content in tubers of




FIGUHE III.A.

FIGURE III.B.

?
Bar Disgram showing the mean percentage
of edible portion of tubers, as
influenced by the various levels of plant
nutrients.

Bar Diagram showing the mean percentage of
dry matter content in tubers, zs affected
by the various levels of plent mutrients.

EN = 50 Kg N/Heectare.

n, = 100 Kg N/Hectare.

n, = 150 Kg WHectare.

By 0 kg P205/Heetare.
Py = 50 Kg ons/ﬂeetare.
Py = 300 Xg Paos/ﬂecta:ro.
K, = 100 Kg K20/Hecta:re.
K = 150 Xg Kzo/seetare.
k2 = 200 Kg K20/Hectare.
Cay = 0 Kg Ca0/Hectare.
(.7 = 600 Kg Ca0/Hectare.

Ca, = 1200 Kg Ca0/Hectare.
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sepioea a3 influcnced by the factoriel combinations of vardous
levels of mulriend cloments included an the prescnt anvestigation

ere 4 seunged horewdeor.
1s Porveontaze of edible portion of tubers pfior wemovd: ndls

Toblo X and Jige. I1X.A. chow that there is a sigpificant roduction
in tho porcemiage by welght of edible portlion of tubers, with
ineremental doscs of nitrogon eppl catiom. Applicaiion of 100 Fg and
150 Kg of nltrogon per hootaro bgs rocoricd a mean of S4,894. gnd
84,065 odible portiony as compared 1o 87e26% vecorded in plots
zecciving only 50 Eg of nlitwogon per hectare. The roduosion in
porcontage of fleshy portlon botween the higher levels nenflcoed

wag not foumd significant.

Higher doses of potash applicaiion, howevery hod a sipifucant
affeot on increasing the weight of edible portions of tuberd erd
reducing the vind welght, the cifeet is Just the reverse, o8 soon
widey nitrogens

Even though the inddvidual effoct of phosphorue iz nod
prgmificant the trond ic similar to that of potache A mytdmywm of
8556% edible portion in tubers, is vocorded as a resuld of combined
appllcation of 50 Kg of nivrogen and 150 Fg potash per heetavo and
nininum of 83.28% under the troastment wotoiving 150 Rz of miirogem
and $00 Kz potash por heetavcs The sbove finding 1o in egreosont with
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the resulte ohinined dn tho Tepioss Begenpch Stationg Trivandrun
{anonymoun 1955 )e

Iy o found that bigher dozes of nitvogen is lneronsing
suecuicnee dm ell pisnt parts and irvd is no exception. Fotash
io havisg tho yreverce offect due %o its vole in synthesis end
accvmlstion of wore tavchy foodo in the fleshy portion of whers
ag suggestod by Miler (1938), Husocll (1548}, Meyer emd
sniorson (1956) and Black (1957).

13 . Duy retier covtentt ‘The individuel affocts of all the four
winossl ratricntc and e combingd offect of nitrogen ond podash
have slanificontly inersooed tho pevccntoge of drymotior in tubers

of terioen (Tevle 31 ovd Fige 31T B)a

Amorg the copbinations $rdedy o meximm of 3555 por ernd
&ry metier of tubers is oblalped from treatuents rocewving 160 Fg

of nitzogen ond 200 ¥g polash por hegtares

Devwite obbained by 'mlovolia ot £1.(1955) and
gours ot £1.(196%) oupport tho precent £5:4ings.

g

i1+ Porgeniors of atewon somhongs
Among the mutriont ¢lommbe, ndircgen, vhosphorus and potash

heve significaontly contributod for ap imcroensse in the perecntogo oF
stavch condend 4n taploen tubszo. Highost lovel of egicivm also hod

B signifiornt effeete Nome of thy indcractions howevery msudfconted
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Bap Diagran showing ths mean
roresntoge of swerch esndent

in tubore, as influenced by the
vardous lovels of plawt mubrienie.

Bar Diegven chowing the meas porecntage
of cxde proteln contont of tubers, a2
influsnoed by the various lovels of piant
nubrdentse
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any significant influsnco on stareh content of tubere (Teble XIT
ar Pige !ILO).

Among the combinntions,aprlication of 100 Kg of potash
alone without any phosphorus reconded the minimam mean percentare
of staxch (76.16%); while a maximum of 60.667 of starch was reccrded
as 8 yesult of coubined aprlication of 150 Kg of nitvogen and 200
g of potash por hootaze.

The above Linding is in sgrecment with the resulie obtednad
at the Tapiocs Hescarch Stetion, Trivandrvm, excepting for the eficct
fourd for nitrogen (Avon 1957)s Rauter (1955), Kalewolta st a).(1955
and Cours gt al-(1961) alec have reported eimiler results &
obsexrved in the present i.vestigetion.

The rclative importante of these mecxemetabolic rdnexeld
slomonts on e produotion of moye carbohydrates and synthesis of
atarch rogerves in tubsre needs no spesiel oxphasis, since 44 has
been antsblashed by the early workors itke Wiiler (1938),

Ruseell (1948), and othere on diffament OOt CYOpEe

iv. Erude proteln contonts It ds cfident from Tabie XIIX and Fige I3
that ivorcmontel doses of nitzogen and phosphorus have significontiy
inergaced the percentage of crmude protein gordent Su taplogs tubors,
the effeet deing highly propounced in the case of nitrogen. On the
contyrary, aprlication of the highest dose of 200 Xg of potash pey
heotarc canped a significent reluction in protein contemt of tuborse
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doso of potash. Thie might have esussd a refusiion in protein

eonient undor such tresimenis.

I7 ig evidend from
BMg. II A to D and Table X1V, ithat © Malsyan-4", the vaviohty of

ftapicen choncn £0r the present dnvestigation hes responded €9 homvy
dosez of Iy Py X and Ca fertilizutlons There is a steajy increose

in groes Incone a0 well as net profis with the epplication of
irvereaglng doses ¢f all these sutrionts. The yesults of the

rresent invsetligetion show that application of 130 Kg of wnitrogun,

165 Xg. phosphorup snd 235 Xg potash applisd in copjunciiomw with 900 Kg
of calclum per hectars i3 an coocvomic doss for fapioca under the
agro=climatic corditicns of Vellayani, for felening the meximm profits



SUMMARY AND CONCLUSION



U ABY AND CONSTUSIORS

An experinent was Gonducted in the red loem solle
of the eontral farm attached to the Agrisuiturcl Collego and Redearch
Institute; Vollayeni during the year 1566-1067, to siudy the rosponce
of gradod deosss of nitrogen (50, 100 and 158 kg per heotere),
phosphorus (0450 and 160 ¥g per hootare)s Potash (100, 150 and 200 ¥g
per hoctars) and calcium (0,600 cnd 1200 g per hectexe) in factorisl
conbingtiensy on the growth, yield and quality of a populsr iuproved
varioty of tapices, " Halayaped®. A 3% cenfounded factorial

exporimat was laid outy with &1 treetment combinationse

The dats relating to the verious biomebric charecters
viz) holght of plantsy branching, rumber of leaves and weight of
vegotative portione ¢of the planto woero gtudied. Yield components
1ike numztior of tubers por plemt, purber of unproductive reots pex
plant, mean length and girth of tubers exd the finel yield of tubers,
as infivenced by the voricus treatment combinations were algso piudicds
Quality faotors 1like percentage by weight of rind and edible porticn,
dxy matter contenty starch content and cxude protein contont of
tubers wore alco asececed. uadratic responoe eurves were fitled to
the yield dat~y and the optimum a8 well s sconomic doses of
irdividusl mtrients were doterzineds. Resulis of the investigations

ére suorardtsed belowt
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(1) Plant height ds olgnificantly incremsed by the appliosiion of
higher dopes of potaths The combined aprlicaticn of 100 Kg
nitrogen und 1200 %g calolumy significantly depreassed the plant
heights

(24) Tranching 43 signiricantly incressed by the combimed effett
of ndtrogen and eaniciume.

{114) Bigner dosce of nitrugen end potach slone significantly
infiuenoced the weight of vegetative partss

{1v) Amomg the four pleat mitriente nitvogen and calclum slone
significontly incroased the rusber OF fubers por plsate Application
of higher dogas of proephorun snd potash @le0 chowed similar trends,
though not significantly. The combined effect of application of
150 g of nitrogen and 100 Eg phosphorus per hoctave has resorded

vhe caziznm sopn tusber Of tubsiw per plants

(v) The ccam lenmgth of Tubers ie 1ot Anflusnced by any of the
treatzent conbinaticnse.

{vi) Higher levels of uitrogen, potash ami caleium Ancrensed fhc rean
girth of ‘ubers sigpidicantilye.

{vi1) mere wes cignificant vesponse in yield due to the spplicstion
of incrarental doces of Ky Py F &t Ca. The cozbined effeet of

nitrogen and potash alco bad slzilar effect. Combined spplication
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of 160 ¥z of uitrogen and 100 Kg phosrhorus per hectsrs has given

the maximm moan yield af 38:02 toures of tubers per hesiares

(vidi) Oorvelstion otulies revealed that the yleld is positively
correlated with the number of tubers per planty welight of vegeiative
paris end branchinge

{4x) 7he perceniage of edible portion of tubers is significantly
increased by the spplication of graded Soses 0f potash, whille in the
ease of nitrogen o signiftcent reduction in the percentege of v4ible
porticn resulted, with the eprlication of higher gosas.

(x) the dry matter content of tubers is significantly increassd by
the appliestion of higher dosss of nitrogeny phosrhorus, potash

and ¢sloiums The combined application of nitrogen and potesh also
had a simliar effect. Application of 100 Eg of nitrogen and 200 ¥g

of pote.h bas recorded the maximum dry saticr content of 35550

(1) Graded doses of nitrogen, puosphorus and potash progressively
inercascd the starch content of tubers significanily. Maxiwem
percentage of staren content (B0.68) is xecorded &8 a vecult of the
conbined aprlication of 150 ¥g of uniitrogen and 200 Kg potash per
hoctars.

(x31) Orude protoin content of tubers ie significantly incressed
by the aprlicstion of higher doses of nitrogen and phosphorus,
while the application of the higheet dose of 200 Eg potash pey
hectare vesulted in a elgnificont reduction ir theprude protain

contonte
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(x143) Studdes on the response curve of individusl mutriente

heve shown that ap optimm mapmpial dose for tapicca will be 150 Eg
of nitrogeny 130 Kg phoaphorus, 250 Kg potash and 1100 Kg of caledvm
por hectare, under the sgroclimatis conditions of Vellayanis

{xiv) The econemic dose of irdividued nutrients for tapioca, i3
found to be 130 Xz of nitrogen, 105 Kg rbosphorue and 235 Kg potash
Bpplied in conjunction with 900 Xz of anlcium per Lieqtarse

The rosults of the present loveaiigaticn when gonparad
with the prewent fertilicer recomcendstion for tapioos followed in ove
state, exphasise the need for further inveailzetlons o detersine ths
wamurisl roquivenenta of popular high fertdlity straineg of tapiow:,
grom unler the different sgroclimntic condiilons of the stats, i

ensure mavisus production and scomomie returnSs
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APPENDICES




Apperdix I
Feight of plents at bervest
(3na)yois of vardance)

Soures Bum cf [ S iE el Y DePe Varignce k4
Block 92,48,273466 B 11,569034e21 10.02
¥ 1476475306 2 88,376,535 1
S 15774497455 2 £8,748.76 1
e 16,25,697:27 4 24569424232 2,22
R 8481, 316462 2 £,40,658432 382"
= 3460, 386257 4 ©0,085.72 1
™ 10,81,714.00 2 2,70,428452 2.34
FEK 7468,075:94 6 1,768,012.32 111
ca 4442,709.05 2 24214354452 1.92
e 20,58,108.56 4 59149527020 $ad5”
¥oa 34644755473 4 91,169.43 1
K3Cn 21,92,272.54 6 34654378476 3.16
Ca 55095143466 4 . 15279255491 1.10
ECa 10,714131435 6 15729521469 1.58
Fils 18462,785.52 6 1,974130.82 1.7
BTRCa 16,44,552.76 16 1415,285.17
(Errer)
Total R4339859140017 &0

* Gignificant at 5 pex ecnt levels
*¥ OigntPisant at 1 per cent lovels




Avpgniie IX
Porcentage of plonts brrmibed
{(#nn1ywis of variance)

Jouree Suw of squores  DePe Varianco b
Block 39842448 8 480e31 189
7 456439 2 206420 1

r 1,700.62 2 854451 1,57
joi:d 371.69 4 92492 1

v €72.70 2 336435 133
BE 364.T1 4 91,18 1

By 83758 4 221.89 1
zeR 683443 6 113,90 1

Ca ~ 14504462 2 £02. 1 316
u e 5377469 41,3487 5030
® Ca 76435 % 19714 1

i Ca 15998461 8 33310 131
Fta 1515248 4 280212 1,14
7K Ca 14036077 6 172,79 1

TZ Ca 14566471 6 311412 1423
HYE (e 4 4057445 16 255459

{Exrox)

Total 264846470 )

# gionifaennt at 5 per cunt levol.



endizx XIX
Purbor 0f leaves prr plwmt ( Analycis of verience )

Souwrae Sum of equarco DsPs  Varisnee B
Blook 1302487603 8 87985%.50 T3t
b4 13578195 2 69690658 1
b4 1467586 2 309837493 1
i 29164027410 4 52550678 1
5 £591256498 2 279564 49 1
wr 164051410 4 44007478 1
PR 24874054256 4 71766624 1.07
MK 1458456205 6 264660034 t
Ca 37935555 2 184677083 1
¥ 0a 14194647499 4 29,911.99 1
e 2’14’55&'42 4 53’541 »35 1
fai6) 59575775489 6 594623+ 3% 1
e 14464865419 4 3671629 1
I'KCn 19204220.05 6 2040%6 467 1
£RCa 1913,4%€018 6 104913203 1
AFFCa 109709460475 16 664904417
(rrror)
rotal 369769525436 €0




Aprendix TV
Yielght of vegetative paris
{Anaiysis of variaucs)

Source Sun of mouares DB Vardonce r
Tlock 132,75 8 16.59 T4
¥ 5524 2 27.62 9e55
? 5479 2 2,89 1400
WP 21.86 4 5ed6 1.68
X 2406 2 12.03 4,16
4 16486 4 421 1445
buid 3.42 4 0485 1
FER 18,92 6 3415 1,08
Ca 1485 2 0.93 1

Ca 27.07 4 6.77 2434
?Ca 452 4 1.13 1
P Ca 2759 6 4460 1.59
K Ca Se 31 4 2.08 1
X Ca 10.34 6 1.72 1
PX Ca 21.93 6 3465 1.26
HFEK Ca 46.23 16 2.69

(Error)

Fotal 426,72 80

* gignificant et 5 per cent leveol.
% Sigrdticart at 1 pcr cont lovols



Appendiz ¥
¥ield of tubsrs

{ tnalysis of vardance)

Sourse Stm of squove D Verianco ¥
Moek 600044 8 75018 221
¥ 497,02 2 268451 2373
P 241,72 2 120466 .54
1y 47469 4 11477 1.2

" 96474 2 33437 266"
£ 161462 4 45,46 4,35
PR 67.65 4 16491 1464
fepid 4976 6 [Ty ] 1

Ga 334440 2 167.20 15.96"°
02 75402 4 18,75 1,79
¥Ca 32.09 4 5402 1
nita 20465 6 3ed4 1

L0e 51436 4 12,54 1.22
1 0e 65416 6 10416 1.03
fi0a 25469 6 4428 3
EFCE 167,59 16 10a47

{reror)

Tobel 2543.00 €0

* Migni~ient 8t S por ewnd lovels
o Siemificent at 1 per cout lovels




dpycnaix VI
Fuisher of wbere per plant

{Analyzis of varicnes)
Source Sum 0f sguopos DaFe Varianeo F
Flogk 567051 8 3644 1.37
W 24026,92 2 1,01246 16,61
P 242418 2 121.08 1.98
o 256,86 4 64.T1 1.06
2 411,88 2 205.94 3433
AR T22.27 4 120486 2:86
= 72434 4 1£.08 1
ok 284457 6 47439 1
ca 448,15 5 294,08 3,68
0 106449 s 26460 1
o 67437 4 16.64 1
TFon 158.52 6 26.42 1
¥ea 12,34 ¢ 3,08 1
“zen 368400 6 61433 1.0
Tile 45 1464, £ 75460 124
HEFCa 875.36 16 5096
{¥rror)
Toval 7,274+18 £0

£ Sugmificont at & por cent levels
*% Zignificant at 1 por cenb levole



Appenddy VI

fumber of unprodusbive rcote (mnlysis of varionos)

Zoures fom of souares DeFe  Vorinuce ?
Toek 5 4200022 8 650602 a8
1 oBab 2 29.48 1
P 219,27 2 105464 RE
rp 123477 a 30,94 1
X 212451 2 166425 1.93
rz 240408 4 60+02 3
e 333e55 4 95459 1.02
o 449279 6 75463 1

Ba22 2 Outt 1
A 315.48 4 Fa207 i
» 0a 173,69 4 43041 1
Figs 139.94 6 25,33 1
e 71108 4 27476 3
o 564 40 6 96,484 1,03
o 420494 6 71,66 1
FPiCE 14495279 16 95466
{oovop)
ol 10,122422 80

¥ Zigndfieont at 1 poy cent lovele



Aprendiix YIIT
Longth of tubers
(anmiysis of varaanco)

Seureo fum of cquares DaF. Yariange r
Plock 410,89 8 51,36 2+34
hd 2,74 2 3457 1

b 53.40 2 26.70 1427
¥ 5186 4 12.97 1

7 25.40 2 12.70 1

54 R 4 5052 1

R 27,00 4 575 1
PR GEW65 6 .44 1

a Te20 2 3.95 1

¥ 400 4 70,02 1
P 185337 4 3Ceth 1.46
oo 108.15 6 18.02 ]
802 21.59 4 %.39 1
wla 104,40 6 17440 1
Tia 155432 6 30.89 1246
Ty g 33721 16 21.08

(rzvor)

fotal 15590400 &0




Appendix - IX
Girth of tubers
(Anslyeis of variance)

Source Sum of squaves DePa  Voriance bl
Block 60049 8 7456 2.69
5 86442 2 43.21 15.38
) 14464 2 7.32 2.60
uP 19.87 4 4497 77
% 57,08 2 18454 6.60
T 16477 4 4019 1449
o 16433 4 4.08 1.45
¥PK 23,58 6 393 1,40
ce 59.16 2 25.58 9.0
rea 24,25 4 6406 2.16
e 9.58 4 2.39 1
Bt 26.58 6 2406 144
XCa 22,47 4 5.62 2,00
TFCa 24400 6 4400 1.42
¥Z0a 21,34 6 3.56 1,26
HFKCa 29,02 16 2.81
(re or)

Towal 497.38 £

* Significant at 5 por cent levol
¢ Sigmificant at 1 per ccni levels



Appendix X
Pezooniags of odible portion of tuborg ofter rexoving
the zird

{ snnlyeis of veriance)

fouree Sum of squares DeFa Variance ®
Block 19.84 8 2.5 389
¥ 21.04 2 10452 17,81
F 1.04 2 0452 1

3 5415 4 1.29 2.21

£ 15459 2 7480 12,91 "
m* 2.54 4 Ceb4 1.06

¥E 2425 4 o't 1

Ter 6482 6 1.14 1.85
e 1,30 2 0465 1.06
e 0461 4 0,15 1

It 0476 4 019 1

£7Ce 3445 6 0457 1

ca 0.54 4 a2t 1

.0a 3.45 6 a8 1

PECa 2.7 6 0uds 1
“pKen 9467 1% 0,604

{iecop)

Total 96406 0

5 Significent ot 1 por cent lovele



Apponddx %I
Poroentagoe of dyy mattor 1n tubers
{ tn overdry basic)

{Anplysic of variance)

Souree Cum of sgueres DWPe  Variance b
Ileck S50 8 1.19 1455

® 25,80 2 12.95 16.88 **
fo 10.68 2 5434 6e06 ¥
el @208 4 1.02 1e52

& 76435 2 35,17 49,76
i 12,69 4 BT 4413
1% 524 4 1.5 1.71
nPK YY) 6 Cel73 1

cs 6460 2 3434 435"
n 2e35 4 Qb8 1

ila 1436 4 Ge34 1

RiCa 5406 6 Ce5% 1

O 0469 4 0417 1

A 1.15 6 PR L} 1

tta 0404 6 04007 1

&I 0o 12.28 16 0,767

Total 172,50 &

¥ Jdgniflceant at B per cont lavel_
** Zxgnificemnt ot 1 per cent lovele



Appepdtx XYL
Perecmisge of starch contont
{Analynis of verianze)

gouree fum of cquares DePe Vorionee .4
Blgek 5426 8 078 316
% 74,89 2 3749 55495
P 4030 2 2015 30407
1 525 & 0s94 T.40
K 191,40 2 5670 8313 ™
BE £50 4 1.63 2443
X 0210 & 0.02% 1
5P 4.93 & D82 fe22
Ca 4230 2 2e18 S0 20
oa 070 . G178 1
¥ 220 4 OeB25 te22
§Pde 2,54 6 Cedd |
‘0a 2,40 4 {460 |
REls 4410 & D68 1.01
FECa 4464 & C77 1,14
KigCa 1075 16 067
{revor)
Total 28095 a0

#% Bigndvicont nt 1 per cent lovele



Aprendix XIII

Pexrcontage of crude protein content of tubere
{ o5 oven dry basic)

{4palysis of veriance)

source Sum of squarcs DePa Yorience ¥

ok 032 & 04060 3133;
® 2498 2 10490 124.2
» 0011 2 0555 PRy
ot D06 4 Q018 1,36
3 0e17 2 0.005 To08
RK 0a04 4 0010 1
£K D10 & 0025 2.06
P 3Y G003 6 2eGO5 1
73 Q.06 2 0e0Z0 2.50
Ica 0e04 4 0.010 1
Fon Qell2 4 0,005 1
¥l Geli4 6 0007 1
e 005 & D028 1683
papitec: Q04 6 0007 1
FRla Oei0 6 017 141
YPRCe 019 16 0.017

Total 4.39 80

¥ Sigmificnnt ot % pre cont lowd

## Pigmficand at 1 per cent levels



Appendix XIV
Heterologlcal date recorded at vhe Agricultural College farm,
Vellayeni during the period of crop growih

Relative Toval

Month Vean Temperature in °F humidity roinfell
Yoxamm  Minimm (an )

July 1966 &6 4 8046 585
Avgust 1966 86 % 87.6 341
September 1966 86 4 8647 768
October 1966 88 T4 885 862
Fovcmber 1966 86 74 89.2 205
Beecenber 1966 86 T4 89.0 120
Janvery 1967 88 7% 8640 74
Februaxy 1967 88 74 83.0 Fil
March 1967 90 76 84.5 Fil

April 1967 g0 8 87.0 64




FILATE 1. A gengral view of the experdmentsl plots,
45 days aftor plantings

FLATE IX. ‘Huber development in a plant, fvom the
n,m Pwo Kam cqm plot, as compared %o
chatofcplmtmonzhelso!’o x‘mcno
plot (Control)e






PLATE 3IZ. ‘Tubar development in a plent from the
19159 P,'m }4200 09‘600 plot, a3 ecmparad
to thet of 8 plent from the 350 Po Kmn cao
piot {Control).

PLATE IV. Tuber development in & plant from the
2150 Po K1§° cao plot, as coupared {0
thet of a plent fron the h’% ?0 Kmo Gﬂo
plot (Conteol},






FLATR Vo Tawer development dn a plant fxom the
’5(7 l’,m xm, °°1 00 plot, es compared (o
that of & pland from the '50 7 t‘w cay,
plot {Contxol)e

PLATE VI. Tubey dwnlammlt in & plant fxon the

”’5@ ?50 xzoo u.IEx) plot, as compared to
thatcfaplmtlmthelmrox‘wc.o
plot {tontyole







HAT® VIIa Tuber development in e plont from the
!,50 ?100 ‘zoo “1200 plot, as coxpursd to
that of a plant from the 350 Po 5100 eso
plot {Control}e

PLATR VXIS, Dader dovslopment in & plant from the
!!mo 4 0 !!,50 3’600 plot, an compaved to
that otaplmtfmth:%rot..m%

, Plot {Contyol)s

e ey ———e






FLATE IX. Tuber developmont inm a plant frxom the
ztm, P% 5150 c&m‘) piot, a9 oimposed
t2 #hat 2f g olant feom ihe ??50 ?GK‘IOO cao
plot (Comtrol)e

PRAT? Y Toker devslopaent in o plent fron the
Hﬁo I“w 5200 Casm plot, as couwpared o
that of = plant from thengoPoxmoc.’ao
plot (Centroids






