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Table 9Ae Experincri: Ae, Intcraction cffoct of plant populd ion, soared cf piami;:g mistardial
ord mlching on yield of mothor corm and fonemarketoble cormel 1n € ha

¥idd of Mother Corm(Corm) ton Markctcblce Cormel
poprletion plant population x Milch ’”y Milch x Plast popnlat don
Mlch Pepulatlion ’ __
P, P‘a_ Py lié ", ﬂa ﬂg_ HA H5
H]. 2690 3404 Je 29 3e12 Py 2089 2482 2487 240 23
’ H2 205 2403 277 2050 Pz 2030 2070 2499 2431 261

!ﬂa 3ed9 3404 2094 2075 Pa 2033 1,98 2490 2014 2422
34 Be21 2079 3613 280 94 " 172 1030 1081 1450 1457
N, 2030 276 261 2455 ‘

CeDe P X M@ 0200
CoDe P % 1o 00373 .

2%

Ticld of ibther Corm

/ Dg nt - ‘,

ﬂl Se 0 2480
Hz 340 2485
H3 3ed? 284
54 279 3403
I"-__-’ 2035 2079

CeDe MO0 m 0.;63




Table S5e Eperinent A. Effcct of plait populatlon, ocurce of planting moterizl ord
mlchitm on LA at varlouo stajes of growth

© 120th Say

150th J=y

TrestooIio oCth day - 20th dgy

Plart population ip *C30 ha {spaciig)

Py 5545 (G2 x 30 om) 06562 1,113 14289 0990

P, 4944 {45 x 45 cm) 06555 1,129 1230 0e42D

Py 37.0 {GO = 45 om) Oed40 DeS54 l.110 077D

Pg 27,2 (GO 2 GO cm) 0323 C«005 0976 De55
Co D - Q070 0.151 0066 &} ._09‘1
Source @f plartinm material

S, (tother corrycorme L} 0519 1.093 1.136 0924
CaDa 0049 04107 N5 n' &
Mi1lch matozid ’

¥ {Grcen loxf) 0447 0561 14299 0933

1, {Cocamt colr waste) 0Oe412 04045 1,090 0834

!"3 (UG{C-C.‘E.' ilyacin':.h G565 1.123 1162 0-7'343'5

H, (Blad: polythers) 06480 14054 1,143 0832

¥ (o nlch contrnl) 0,445 Oe017 1.057 GCe321
Ce e 0e055 s 0.064 128

cl



CORMEL YIELD TONNES ha.

Fla. 6.

EFFECT OF MULCHING,'PLANT POPULATION AND
SQURCE OF PLANTING MATERIAL

ON CORMEL YIELD.

(] MuLck

M1 _GREEN LEAF MULCH
M2 COCONUT COIR DUST MULCH
M3 WATER HYACINTH MULCH

M4 POLYTHENE MULCH
Ms NO mMuLCH .

o .PLANT POPULATION I’ 000 ha~
P1 55.5 (60 X30 tm)

124
P2 49.4 (45 X45cm)

P 370 .. (60X 45 ¢cm)
P4 27.8 (60! 60 cm)

A4 a—————« SOURCE OF PLANTING MATERIAL
S1 SIDE CORM
S2 MOTHER CORM

10{’

2

. L_-_—‘—‘—w.mj___ |
N\
8 “x
7 . 1
M M2 M3 M 4 M5
P1 P2 P3 P
S1

Sz
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mother corm, Highest mother comm yield was cbeerved in Py
but it wis on par with other treatménts. Souzrce of plahite
ing matardal .alse did mot show any cigniffeart effect on
cormm yiold, lHowever, mulching Iied glignificant effect on tho
production of mother corm. Maximun corm yield was recorded
£or the green leaf mulch which was on par with watechyacinth
(H3), but eignificantly superior to other mulches trieds

Of the different plant populations Py (60 x 30 cm)
recorded the meximun non marketcble oide tubers which was
on por with P, (45 x 45 an)e Nom-marketiblo cormal vas
significantly hichor when alde corms werd used as planting
" macericls. Mulching hod no nignificant oEfcct on the produce
ticn of non marketshle cormalss -

Haicﬂmun mother corm yield was rotorded for the troate
ment combination 91 Hy, which vas on pRr with Py My, Py ¥,
and P, M, Tho interaction effoct of souzce of planting
materiel and mulching on mother com ylold revealed ¢hat
ragimun corm yield was recorded _for the treatmznt combinae
tion Bl“l which wé:a on pai: with §,M59 Maximum non moarketlblo
cormel was produced by the treatment combination P)Hy which
488 on par with p;H, and P M5,
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4.1.2.6. Total dry matter yield

Flant population had eignificant effect on total
dry matter production. Maxiaum dry matter rroduction was
observed in P, (60 x 45 an) which was significantly suporior
to other plant populations triedy Source of plant material
also hed a significant effect on the total Ary mattor proculw.
tion. Sido cozm was elonificantly suparisr to mother cc-:m
in this respect, Effcct of nmulching con dry matter production
wap found %o be significant, Leaaf mulch has recordad signifle
cantly higher dry matter production over other mulch materiels
triaeds Tio intercetion cffect was not significant,

As reoardo harvest dndex tho highest harvest index
was recorded for greon leaf mulch which wes significontly
superlor to other mulch materlals trieds

d4.1.3, Quality Actributas

Tha data on the gulality aspects of cormcl are presentad
in Tablae 10,

4.1.3.,1, Dry matter rercentage

It ig cvident froa the table (Table 10) thet mostimun
dry mitter percentsge was observed in Py (60 x 30 cm) vhich



Toble 10

'Ol COTECES of dry matter, ctarch, protelin and oxslate 4An cormcd

ardl ctornch An oo,

Experiment Ne IEfcck of plart population, cource of planting motorial and mulching

O:ma.ts % Starch
Teemrcito % oy # Starch %protetn  (DTEEES Corm
Plare popalation in ‘GO0 Da-a (Cpacing)
Py 555 (60 x 30 oo 24402 Ole40 34603 0004 67438
?2 Q04 (45 2 45 o 2389 0135 24590 0303 3745
Py 30 (60 x 45 oo 23494 61433 24595 0u002  47.45
Ry 278 (50 % GO ) 23499 61,459 36597 Ge004 47457
Co D\ Te064 1sS 04002 143 1S
Sourea oF ploreirn matorisl
31 {81 cormy/coxnti 2395 Gle37 36600 0e203 3754 0_3
‘ 32 (Fother copmy/oooox ) 2350 6l.42 3,597 Qa0903 47049
Ce Do : 13 IS C.C02 2133 In8
Malch materinl
ﬂl (Graen leaf) 292D 02408 61D 0000 47452
My (Cecocomt colr vacte) 2507 61.15 34501 .02 47442
{tlater hyacinti) 22,95 61433 3593 Q893 8722
ﬁé (D1 acit ;:olg’t{:cm) J.88 G1l.15 249590 Qe207 (47,43
M, (o mlch comtrol) 23,92 61le28 3,560 0,096 4741
CoDo GeG03 230 0.00¢ hS 0eCOD
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vas on por with P, {60 x 60 cm)e Source of planting
matorin}l hed no éffect on the percentags of dry mattar
production in cormels, Mulching hed aignificant effect
Cn the dry matter porcsntage of commels., Maximum dey
natter percentage of cormels wds recorded for M, (leaf
mulch) vhich waa aigniﬂicanu'y supérlor to all other
treatments.

4.1,3.,2, 8tarch percontage

It was obseorved that Gifferent trecatments had no
sighificant effect on this charactery

4.1.3.3, DProtein content

The c-ude rrotein content of the cormel was signifie
cantly affecred by different troatments, Py has recorded tho
highest percentage of protedn which wan significontly superinr
to other plent populations trieds HMulching had o significont
effoct on the cruds protein content of the commels. LoAL
mulch recorded the highest protein content in the cormel
which wes significantly superior to tha other mulch materialo

useds
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431,3.4. Acridicy and Cooking quality

Calciun oxalate content of the cormel was not affcectad
by the different trcatments, Cooking quality of the cormel
wes ot markedly affected by the differcnt treatments as
judged by orgatoleptic test,

4el.4. Availahle NPX content and physical properties of codl

4;1.,4.1. The data on the available NPR content of the soil
(after harveat of the crop) 8s affected by d:lffempt troat
ments and physical properties are presented in Table 11 and
tha interection in Teble 11A,

The results indicated that plant population hid o
significant effect on tha available N and P content of tha
sod)l, but had significant affect on the R content In the
poil. Hoximum K content of the coll wac for Py which wds an
fors U mi!:hu{s but significantly supcricr to P, 8nd Pas

Source of rlanting matezlal had no elgnificant cffcch
on the cohtent of available soil nitrogen and potash, but
hoé significant eféect on the available P, B8iGe corm had
rotained gignificantly more availoble P than mothor CoXrte



Table 11 Experinort fNe LEfcct of plart population, coirce cf plonting moteriol o miching
’ on tha avellable I3, P 214 K cortent, ulk density ard woboer otodlo
oprogate at harvest

- S
I ' K Bulk % of ugteos
Tgeatients (Kg*ha"l) (g na"'l (%o na-l) cerolty gugxle

(g cc™=) oGonUGaLe > 0625 EM

Plart populaicon in G0 ha"l( spactg)

Pl 5545 (60 2 32 an) 313.1 21«03 16045 1,616 S7e12
92 49 (45 ;m &5 &) 3193 22450 1565 1,606 TTell
93 3760 {60 2 45 ) 3D 7 . 2140 X 15446 - 14608 3Tel0
94 » FTe8 (60 i 0D ) 3354.1 - 80 ' 159457 1.6G4 . 7629
CeDe 138 . TS - 274 0004 s
Sourca of plampirg mocesial .
8y (8ide cormy/crrnci) 320el T 2230 15G.4 T 1,610 3717 o
82 (Mether curty/oownxy 319,9 20670 1574 14667 37614 o
Ce Do ] 117 . Fal psa el
Fulch nisterial )
i, (Sreen lecs) 34140 23470 16202 14600 32 .
1, (Cocorat coin ool 31Ge7 2050 15743 1,608 37430
[-13 (Llater hy=clnghi 35.7 2200 . 15647 1,611 3745
¥, {(Black polytlorc) 3173 21,60 . 156 «€0 1.615-- 3520
#, (lo milch coizrol) 31345 19.80 . 15640 1,069 e

Ce e Ge92 0.588 . 14501 - 0e00D3 Deldl




Tablel 11A, Dmporinoit Ae  Imtcraction cEfect of ploik population, source of plami!:g
naterinl apd milching on availodbie @il nitmqen and phesphomao (¥ ha 1y

3011 tdecogen (z ,ail_.'ble)

Source Cires plamein
. nocorioal x platt
popalation pepul ion
! L83 53
' '1 £DQ-_2 35048
92 3289 09,5
. 34 341 .9 32603

Cole Pl o 19‘._9%

Sell rhosshorus (rvaila.»..\..)

source Sourcoe o plcr!:inj
. matorial = p].ang;.
.population . Dogalstion
» 21,86 21,03
P, 22444 22472
P 24,36 21443
P, 2085 D5
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Mulching hadt aignificant effect on tha avallcbility
of B, P ard K content in the soil. Application of lcag mulch
had retalncd higher content of avallcble soil nitrogen uldch
w3c pignificontly superior to all other mulch matcrdals uscd.
The trerd was the caao for avallakle P axd K,

The interaction effects were also nignificant for
available nitrogen and phosphoruss The maxiaum available
nisrogan content was observed for the traatment combination
53_1’4 which was significantly superior ¢o P282 aml pssz’

plant population and scurce of planting materisl had
significant effect on the available P status in the solly
Maximm content of P was obeerved for S;P, vhich was on pr

with ’281' Pssl apd P282.

4,1.4,2. Bulk density

Plant specing hod & significant effect on the bulk
dergity ef the £oil (Table 1l1)., The lowest value wes
cbzerved in Pe uhich was sighificantly supcerior to other
apacinga.

Mulching 2lso nd elgnificant effect on thic chaactor

ard the lowest value was recorded for grech leaf mulch
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vhich ws asignificantly supericr to the other mulch matcrialao

useds
4.1:.4.,3, vater stable cggregate

Darcentage of witer stable aggorogate of size Qe 25
was maximum in green leaf mulch plot which was significantly
surericr to the other mulches uscids The effect of plant
z:opulétzion amd source of ploanting maveriol hed no signifie
cant effect on this characters

Gele Experinor: D

Tho roaulto of the experiment on the response of tago
to dlfferent lovclo of nitrogen, phoophorus and potassium amd
Sts time of plication are proserted in thio chooters,

4e2ede Opoall chorpncteras

de2elels Plpt height

hoe Gata oh the offect Of treatmerts on plant height
at variouns grouth cteges during 1684 and 1080«°05 aro presented
" An Teble 12,

Oon tho OCth day after plarting pignificant increase
in plant hoight uns obscrved only for mitrogen and potassiume,




Table 12, iIperiment Be

Effect of levels of PK ard time of gppllcation of 11 and K on
plars helght at varicus stoges of growth (o).

- .- -
ProatmaTs Goth day ooth day 120th Gay isoth day
1984 1084='S5 1084 1984-'S5 1984 193403 1904 198465
D (40 kg B haTY)  40.17 20,57  43.20 45,03 53,25  SLGL 45489 39436
B, (80N " ) 43.00  3Le3. 50,47, 48444 56,78 58,01 47,00 42431
Dy (120k3 7 ) 43,56  31.3l  56.39 49406 64,08  58.92  47.00 42439
CoDe 1,565 kS 1,165 1,015  1.822 1,473 20 1,913
12 (25 o Dgﬁsna-l) 41,22 31,53 51.22 43651 506678 57419 46697 41,97
Pp (501 % ) 4988 30,80 51485 46475  50.83  B5.41 40,50  39.89
Py (75 0 © ) 42,97 2010 5206 47497 58,50 56,72 46,47 42419
GCella 15 EtD 10 1,025 135 Fai 1398 1,913
k, (50 Iig RLha ¥) 40497 31,08 50481 47406 56461 56405  46e22 3933
ky, (20017 ) 42,44 20461 51464 4736 59,00 ° 56.44  16.62  41.89
ko (1SCI  ® ) 4335 20,89 5269  40.92 58450 56483 40,03 42483
Co Da 1.565 LS 1.165 1,015 1,822 K33 14342 1913
t, (8 Qi I 4n 2o
cpllt gpplico=
£iorg) 41e80 30407 5137 48425 57467 57413  {5e0D 41480
€, (§ and K throo
opllt ooplica=
€1on5) 42072 31405 52,05 47420 5864l 55,76  47e20  4le20
Co Lle jas Kig s 1,015 "Ng& 14126 I35

04058

o
e
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Increase &n tho lovel of nitzegen from oy to n, had increasced
tho plant holght significantlye The difference botwoon 0, ard
Dy was on pofe, Fpplicatlon of groded dooes of phosphorus did
ot ehow ary olonillcsnt cffect on plart heighte 2Applicetion
of R at Ity lovcl recorded maxdmom plert height, tut was onb par
vith ke - T4 OF cmliczaticn vag fot ::z.gmﬁic,.m n this trait.

In che cooond year (1904-'€5) mono of thoe Sreztoenta
had any cigmificont cffect on platt helght on the GOth Amy
after plartitye At 90th and 120th Auys =iter planting o mrked
increaso &n plant holght was chsezved f'or the highect aoes of
pitregen in 1004 clonoce In 1084w°65 slgmficam differance An
plant height ves obsorved betusen n am?. :32. %114 n2 and Dy
veEe on pats, Mo olgnificant effect ¢oudd be Scon for P Ardng
the pecordl yoor of oboervetion. 2In She somnd yoox Plant
height wao DO or icog of similar oanitude ot tho véxying
lovels of P amiication. ' ' '

a

Alehough the cEfect of K was olgnificatt in almost all
the stagea of grouth mmm kcth the YCa¥0, t'.he aignii&came
waa cboerved only botwean the lowact (K;) end the highest
levels (K.)e,

Significont dlSference in plart helglds was cboserved
with tho tdmo Of grplication from 50th dgy, but the remiite

were Dot conclocors uurs.n; all tha grouth chogeg.
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deZele2e Nutkhor of lecaves per plant

Tho tumbor of leaves per plard gt vardoue growth
stages are proscericd An Table 13,

A pomugol pf choe dsta (Table 13) rawvesl that m Goth
dxy there was o cignificant effect £or the gplication of
pitrogen ond.plwgchorus on leaf productlon. Howaver,
potassium had o clgnifsicent effect on lest production ot k;

lgvel in tho £iret year and k, level in t'.h? 8200NA YOrrs,

Tima ¢ goplicotion Ald tot ey oty significant effect
on this chorocter throughocut the growth of the qop éuging
both the ycocOe,

At 90th Qoy efter plarting airirg 1904, epplication of
| nitrogen had a cignificant effect on tho rate of leaf px.‘o&q-
t;hn.‘ and madoan dcef prodiction ves obsezved st ny shich
was sigpiﬂlcamly supazior to B, and D,e P amd K were mot
eﬁeect:;ve in lccf production: at thic otojee During. 198485
fn&erog'en ond potagoium shored a aigrificant offect on the
pooaction of loaves plamt™ . Maximm leaf prodiction was
cbservad et I, and L,y develSe At 120th day, mpuc&iap of
nitrogen ot 0, Acvel was significant Girdng 1984 wharess
during 198¢~'CS level of nitrogen wad Mot cignhificant in



Table 13, Lpozimere B, EBffect of levels of PK ang time of application of N and K on
the tamber of leaves plant & at vaslcus stogat OF growths

PrososIEs Soth day. SOth dnog 120th day I5oEh daw
1984 1084-'c5 1084 _ 108G=*85 1094  1084~'C5 1504 1034-'85 _
Dy (40T L RAY)  4e33 5400 378 405 3423 407 2437 3,02

. nz (0O Ixy a ) 420 5el3 374 4ell %.19 4.‘09 20_33 309;5
ng (1203-’.@,] a ) 45 5.08 3.89 4.11 3033 4.07 2024 304

Coide s 148 0el08  0J039 0,080 M8 0,028 S

(5 kg PO na""') 4,34 5408 3484 4,08 3¢32 4,03 205 3.02
Py Vs . . . .
p, (50 Ig a } 4.37 5410 3,74 4,09 Be25 4,07 Z2¢34 3,04

~

Py (75 1p o ) '4.33 5400 '3.83 4410 3e17 407 2.3 3,04
"CaDe ‘R3S gy NsS "NgS 0,080 KiS 0026  IaS
Ky (50 g R,0 ha ©) 438 5.05  3e7T9,  4.07 3,20 405 231 3,01
Ry (10017 ® ) 429 5432 3,80  '4e12 3,28  4:09 2.3 3.04
k, (150ig) o ) 4. 7% b § "3.81 4407 3425 4403 234 305
' Co Do ‘0,066 005 ‘e ‘0,030 58 04035 0026 0,033

t; {5 ond I2 AR Zw
cplle ag;_alil-

Cafeizns) 'Ge32 5,08 - 3476 4,038 3.24 4,07 Ze 34 3,03
tz (I ond X 4in three
olit opoplleop=- | : : . . .
tiuno) 4.36 5412 3.85 4,09 325 i 4,07 2e 32 3.04
Cbe WS 1as '0.087 NS Ius IS . raS NS

— AT .

L6




leat prodictions PBhogphorus at the lowor level (py) vas
effective in lonf proMaction durim 1934, vhile &ring 1084-

'e5 it waa Ot cEfoctivas Application of potassium had 1o
aﬂ.gnificaﬁ:. GE"O& Qiring 1584 whareas ax::u:g 1084='85 kg hagd
zecorded t'-h:o m:d.mm mrker of legves plant which wag gignifl-
cantly mpc:.‘uo., to k:l.‘ Tt was on par vith RS‘ :

AL 150th &J. mmi.num lw prodiction wan obsexved 3 ]
o, lewel vhich wveg on par w:l.th nl éw:!.rg 1984. Pbosnncfus &A
potassiun had sif_m!.sicant effact bt Py € ard ka levels. Suring
1904=585 pot.ussm had. signtficam: eﬁfca:':t ard Ry hed recorded
the mactmin mcher of leaves plart. t-hidz vas significertly
auperior os_‘&y t;o'I«:l_.: |

_ Fren the Yabia 3t could be concluded that only potassium
and to o cortoln estent nigmgan shoved a elgniglcant cfifect

40 the production cf leaves plamt™> vhercas phoophorus ond

tine of goplication had only n‘ttle effech Gurirg moat ctages

of growth ot t:n..;"og

Qedelelde LonE oxea Index (LAT)

Tho dokn on loaf area dndex (Lnl) at varlous growth
stages of toxo aslng 1084 and 1884=C3 are prescrted in
Teble 14 (F40.7) ..



Table 14, Lporinert B, Effect ¢©f lovels of IPK and time of opplication of N an K
on LAL at voricus otages of @rowthe
6oth d: Q0th ] 1200 150th doy
TProabents S, K24 day d
1584 1834="55 1084 1084='05 1064 1984='5S5 1004 1034='CS
B (4O EI D ha™) 0Bl 0e5¢ . 0s93 0660 117 0s78  0ed3  0e20
Bz (80 1 a 3 087 0659 1,23 0468 1.4D 087 Oed4 Oe29
na (120 e ) 0«82 0«58 1.12 0e72 1,33 0492 DedD 0._31‘
CeDe 0037 Q016 0s072 0011 0057 0025 De010 0004
Py (25 kI DO Y) 0482 0,57 1408 0,67 120 0.5 0edk 0428
p, (50 Iy 8 ) 085 0s57 110 0467 1.324 089 0eld3  0e29
Py (75 Ig o } 084 0458 1l.12 067 1,32 085 Ced3d Ve 28
Co Do I'33 IS BaS NS Kt 005 Ce019 0,004
Ky (5013 B0 ha *) 0Bl 0,55  1s08 068  1.28 0484  Oeil 0428
k2 {1C0Ny o )} 084 0458 1.11 D8 1,33 030 Ded3 Qe20
ko (15Chg e ) 0,806 080 1.13 Q&Y 1.5 0.69 Oed Ce29
3
CO L‘l 0.03? 0.016 000?2 00011 0.007 oo 05 C‘.Olg Do 004
t, (I3 and K 4in tro
cplit aoplico-
tiom) D481 0656 1,07 0«67 1.28 087 Qedl Qe 29
tz (I} and K in threo
eolit oolico=
ticn) 085 0«57 1,12 0667 1,35 0.G5 Cedl CeZ9
Ce e 064028 0000 0030  KiS De033 0,019 00011 IS

66



F16.7. EFFECT OF NITROGEN ON LEAF AREA INDEX EFFECT OF K20 ON LEAF AREA INDEX

a——-a 40 KgN ha—t &——a 50 Kg K20 ha—!’
60— —0 B80KgN ha"1 o— @ 100 Kq K20 ha"1

B——0 120 Kg N La“i 8———n .150 Kq K20 ha"i

12r ) 12y
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1.1F 141
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=Tk w . 7L Q
o a o &
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Sk w .5}
L
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4l Ar
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2F 2k
il 1L
[s] L 1 1 1 L] L 5 1 1
60 5o 120 is0 60 a0 120 150
DAYS AFTER PLANTING DAvYs AFTER PLANTIMG

(MEAN OF TWO YEARS) ‘ (MEAN OF TwO YEARS)




At GOth day &:virg 1884 nitrogen, potassium and tios
of spplication had gignificars effect on Lnle Maximum LAT,
was recoxixi of n2 dovel which was algnificantly superior to
Ty end Dye, Phogohiorus mication vag ot effective on LAT
at this gt e, Potoosium application had a significan: effect
on LAT erd roxion LAT was cbserved et k, level uhich vas
edgrificantly aupozdor to Ky, kut wasoh par with koé Tine of
applicaticon ta. vas olgnificantly supcerict ¢o tye. The tremd
was the eamo £on ¢he yaar 100465,

AL 90th Aay during £irst yvear (1984) nitrcgen and
potassiun bl cignlfigant effect on LaXe HMaxirum LAT was
recorded ot n, lcvel which was eignificantly euperior ¢o o,

snd D,e Tho }wcls of P on LAY vera ot significarte The
levela of K ware oignificant in increasing the LaZe HMaximm
LAT ves obscrved ot R which was significantly ocuperlor to Ky
&rirg 1004 but wes on par with k, axd kz Qurdrg 1984m*Eh e

Tine of ogorlication vas siglificart Aurping 1684 ord
t, wvas sigrificantly cuperior to t; for the prodquction of
higher LAl

‘ At 120th doyy nitrogen and potsSadum were found to be
sionificant An tho pmoduction of LAT Guring 1984, The lewel
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of nitrogcnnauasonparﬂtnnso Tho effect of P ©n LAT
wa® ot sigrificnnt. Treatmert Rk, had & significamt effect
on LAl which vwas clgrificantly siperdor €0 Kyje As pegaxds
timo of sppdication, €, was eignificently auperior to €;e
Buring tho cooonl yoar (1984='€S) p, hod o significant effect
on Lal. Troatmeit By and k, were significarkly eupezrdor to
thelir lowr lavels of agplication for tho prodiction of Lal,

de2¢20 Tic1d cxponCIts amd yleld

Le2e2ede, Cormgl yizld plant’l
e dxta on oormel yleld pl.aﬁ;.l arae praoscerted 4n

Table 15,

application of nitrogen had slgnificant effect oh
cormel yicld plark™ curirg both the years (1904 aRd 1984='85).,
Maxloam cormel yicid planc' vas obtsinod for n, mi::h was

aigni_icaitly ciperlor to Wy but was on por with Dae.

The cffoet of phosphorus was foumd to ke ron significant
Gl both Che yoorse, .

Levelt of potassium were sigrificart. oh the prodiction
of comole plant™,. Troatmerk k, had a significant intluence,
shich was eignifleartly euperdor to ky kut was on par with koo



Table 15. mxperinert B. Effoct of levels of IPK and time of application of 7 zna K
i : ' on corm2l yleld, cormmel mmber and welght/oico plott .

cormel yleld (g) o, of coxmels  Mean volight of comel (g)-
?m&mlta T———— _
, 1004 1904='G5 - 1984 ° 1004="65 * 1004 108485
R . o -
m (OIzOha ™) 237 1728 6,70 6,91 36457 25405
B (0T ° ) 290 213,9 ° 790 7507 . 3/e0 28451
D, (1203 ° ) 292.7 2110 .. 7495 . 720 ~ 3771 2930
CeDa -~ . -1249 = ~ Bs8 °° 0433 0.174 S T 14223
py (2 15 Pog ha™t) W82 15,6 7440 7.09 3465 2757
Py (50 Iig @ ) 2793 208ed - T7e63 1 Te32° 3731 2747
Py (75 o ° ) ZT7.4 2046 . 7450  7e2L. 37461 2781
Cella : o 31 1+ R 3 1> L 1 T- I 0,174 B 13 a8 ) E
k, (50 k3 IO ho0)  255e4  106.1 © 7.4l 719 30454 25,04 £
K, (10013 ® - ) 27643 - 20ke6 ° 7448 728" 37eES 27467
ky (3B0ky  * ) 283.2 W9eP .. 763 7.19 . 280 20.14 ¢
CoDe 1209 8B v 148 -+ NS - " RS 1.223

t (B od B An tuwo o
1 oplit oplico=- . '
tion) - 20Tel ~ - 1G5.4 - 777 7022 BeA , 27403
tz‘(li ahd K in three ™ -~ 7
. oplit axplico=
tion) 23247 20341 Te25 7.18 . £ 4 20421

Cela 7¢2 2455 I8 Kis " 24593 0.543
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FI6.B. EFFECT OF LEVELS OF N, P205, K20 AND TIME OF -APPLICATION OF N AND K ON CORMEL NUMBER AND WEIﬁHT(g)

NUMBER PLANT ™!

NUMBER PLANT -1

6

| T
81 b =1 30 g a ] 0 5
1 —lbl .2 g.] ] :
7 - ‘ ' i 120 A a 84 PrE
~t g u » x ~
6 10 ¢ . 2 10
5L o} [ . 0
40 80 120 50 100 150
. . -]
LEVELS OF N Ky ha. LEVELS OF Kp0 Kq ha.
_— :
z
- - 0 < il N
ﬁ 9 || oy g
a _ X '305 § 7 l l||| - = '30 E .
H 1 | & z N =S
8 -20 5 z 8 ‘ i == 20 >
| » o - | ‘ ==
. . oS Th T ==
" 10 7 | “I == (o
- 0 6 | | = o
5 30 75 {t'l - Two SPuUTS
Iyr 1984 ‘ N&K TMe OF A?PU:-“Tt‘_ON 12 . THREE SpLITS -
Tyr. 198485 . 15 OF P .. . ¢ 1
LEVELS OF P05 Kg ha x——n 1 CORMEL MUMBER Iyr— . 1984, MEAN (ORMELWEIGHT () 1984. 7 yr.
MEAN CORMEL WEIGHT(g) v+ 2 CORMEL HUMBER Hye:

+ t =5 v e =
- 1984 85 Ff=] MEAN CORMEL WEIGHT (g)'84.85. B .
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Timo of gpmilcation was significant durirg both the

years ol madrnm L oormel yield p.'!.aﬁ:.l was obscrved ot t:z.

de2e2e2. Nuixor of comela plam'.'l

The data on the effect of treastiiohts on the mnber of
-1
cormald plant ¢ are preserted in Teklce 15 (Fig. 8)e It could
ba seen £ran tho data that nitrogen had a oigni€icart effect

on the mcber & oormels pla.nt.l daring both the ycaros Treok=

mert n, reoondod signl€icantly higher nmubor 0f eormels plan:."l
during both tho yvearoe Howover, Quring 1004='85 thcero cccurrad

a significert recuction at i, levels

The offcct ©f P vas significant only in the aecond
year (1904='03}e [Mazimum mnber of cormels plam"l was
obsexved at p, which was slgnificartly Suporlor €o p; ut
wag en par wth Do Potassium was found to havo to effect
cn the prouction of cormzls plant’l Aeing both the yearne

The time of pllication was plso mot signl€lcant.
Ge2e2e3e Moan ucight of cormel (Sizc)

Mo dann on the effect of trectmonks on the @an
vaisht of comels aro presented idn Taole 15 (Fige8). Faom
tho dotn 1C l1s oocn thaot there was clgni€icant cffect £or the
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arplicastion of ndtrogen and potaseiun £or dncreasiry the oice
of copmelo duning 1984«'85, Thero wan o gradual incroase &n
the size of corrol £zom By, to N, levels vhich wos clgnificant
upto R, lewed obd at Ny Level, thoujh tho oize was irncreased,
it waa oni por wAth B,e Arpliction ©f potaooiun had a cignidie
catt effcct On incroasing cormel sizo £zom Ky €O Kye Time of
spplicetion was clgnifloznt amd ¢, was supesior €O t,.

de20204e Cormol yicld

Tho Ao o the yield of cormels durdmy bath tho years
ara preccrecd Ao Dable 16 (Fig.9). Cornel yicld dncroased with
ircroase in the lcvcd of npliregen wpto Nye Nxzzirem yileld vas
cktalred ot O, hich was significatdly supcrior to n and o,
Surdryg 1904, Turlh) 1984«'CS alec maidoum yicld was olbolned
for n, chich uas oijrificarzly ‘superdor to I, DU vad oD per
wdth LN Paping bot'.h tho yeare phogphone grpiico:ion had
gignificatt, cifcch on the yield of cormrlo 4n toroe Applica=
tion of potadolun was cignificars in Ancressing the yicld of
cornala Auring Doth tho yoars. H:Lghoﬁt_’. yaeld uas recordac? et
ka vhich w0 on par with !’.2.

Poolcd annlycdn showed that tho Srootmeits bohaved sighie
 £icartly ovor the poriodse ¥ield was found o irncrease with

an dncrease 4n tho lcvelo of K A dooo of P higher thah py

level was ot Sound to bo beneficlale A sipfificants reduction

in the everogo yicld vas cbscrved Garin tho ceoond years The
ebetrect ©f poolod cnalysis is givon An Aopendiss IVe Sigidfle
cartly lcuor yicid durdng 1984='E85 wan Guo O Cortlrucuc croppe

iy and leoser fuber of raldty dayo durdny crop yrowthlazperdiz IT).




Table 16, CExpcrliont De Effect of levels of IPK omd timg of spplication of U ond K on yield (¢ ba"l)

Corm yield Total yleld Cormcl/corm ton oatkakeble

Cormel yield Cormcl
Troatheltc i%ga- roklo “oormel yield
I508  198¢=85 o YOCCT T1984 1984-85 1984 1964=85 1004 10w 1984 1904=83
yeaza)
1, (40 kg B hd™h) Ga76 6ol 750 2,01 1.8 11,37 860 - 3,55 2,30 1e88 1422
(60 ky *° ) 11.04 7494 . 9440 3e3l 2629 1405 10623 3033 - 3a30 1420 1le22
00220k ° ) 20,58 7.83  9.18 3607 203 13,65 10.08 3,43 343 1,27 1414
CoDe. 0e81l 04322 0053 0,101 0,074 0870 00385 OS85 18 0.052 KB
P82 kg POy hSY) DES 7427 856 292 261 12,77 9438 337 3a0 131 1eD
Po{50 ko o ) D635 737 8491 3.02 2417 13,37 964 381 3,40 1427 la12
PAB ky " ) 10620 7.84 8,70 3,04 2410 13.2¢  9.60 333 341 1edl 1416
C.Ds 138 NS 0.255  0.101 1S 0,474 W& 128 S 0052 s
k, (50 kg KO Ba™2) 0400 6491  8e3D 2.9 2405  12e73 8eP6 30D eI 1433 1o
K100k 7 ) 10410 748 9,82 3400 2015 13,16 9,63 3.37 3,42 1.34  1.13
kél‘&&g a J 20,43 7478 9,08 305 2eD 13,48 10,03 3,39 3ed3 1.33 1,23
CeDe 0el811l 06322 06255 18 0,074 0adT4 0355 IS [128 _&_{;3_":;. . YaS
€, (N ana K 4o tw ’ ' ‘ | )
3% spplica
tion) 0e87  7.87 10,11 2,97 2,13 12488 0,33 3,34 3,406 1.3 1.14
t.(0 a@d K in throe "
tplit appiicow .
tion) 10633 7453 7o 3402 2617 . 13,80 9,70 3Tudl 3,403 146  1.24
CeDe Ce200 0005 0,125 I8 0,032 ‘0e258 0,107 O,CG5 138 008 0407

Sof




FI6.9.  CORMEL YIELD (1'h3) AS AFFECTED BY TREATMENTS
" (MEAN OF TWO YEARS) - ° -

-1

ToNNES ha

CORMEL VIELD

i o L1_ N40 P05 25 K20 50 Kgq ha?
L2_ N8B0 P05 50 K0 400 KXg ha~!
L3 - N120 R0O5 75 K20 450 Kg ha-i
Z ©——o | EVELS OF MITROGEN. '
al / B BLEVELS OF PHOSPHORUS
B ] - ALEVELS OF POTASSIUM
‘A7< —-'_""-'---..E ] . -
t1 NRK TWO SPLITS
5 12 N& K THREE SPLITS
a//
sl
°
7 1 1 1
La L2 L3
T1 12

LEVELS OF NUTRIENTS (NPK Kg ha™")
B TIME OF APPLICATION
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im0 o aplication was found to be oignificant in
‘the production of cozmclse Three split gplicstion (t,) of
ma:pqer; end potacainm have recorded significantly hipher cormel
yield over two oplit gpplication (t;) of nitregen and potassiums

4e2e2:5s, Corm yicid

Tho doto on the effect of treatmelts on corm yleld
ace presaricd A Tobhle 16. :

Hoxdmu oorn ydcld was cbtalned for tho application of

nitrogen at n, lovel durdng both the yoars, which was olgnifi-
© camely supczior Lo Dy and B, durlng the £ire: yeor (1984),,

‘ The effect of P On woin yield vas signifieant 4n the €40t

- year omlye, Torctioit D, wes significently superior to By kut
was oh par with Poe, Sdgmificant dncroaso In corm yicld was
cbtalined for ¢ho guplication of potassium durirg the seoond
year only (1084~485)s’ Madmm yield vas recorded ot k., level
wvhich wvao cignl€icantly superlor to ky; and ka., '

Though tho tima of gpplicatioli of N and % &t L, recorded
a higher yicld during the Sirst year (1984) it uwas mot signi=
ficant. But curiyg the second yeor 11934-;85) the timc of
application of Ui ond K.was significant ond ¢, wao signisicartly
euperiot €0 €, in tho production of ooIme
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de2:42e60 Tobol yicid (Cozmsi 4+ Corm)

. Tha Jota on the offect of treabtmard on total tuber
viaeld (Comcl -+ Corm) are preserted in Tohle 16,

Totsl tubor gicld increazed signiticantly with iroresse
in tha levdl of ndtrogen during both tho yaarge, Haximm tuber
yicld vas obtalnod duxdng the £irct year (1994) for n, vhich
wvas significantly ouperiot ' to 0y and na. mz:!.n; the Secord
year (198¢='05) ‘thoe m:mimm yie.l.d was ebtalned at ma wh..ch

" Wed oh par ith 3130

' =

~ The oﬂﬁc& cf P wae slgnlficamt: omly.in the first year,
and in che oooond yeor de was Dot elgnificers, Appllication
of phoepionao ot P, evel recorded the masdmm viela vhich wac
" Ol par with 133. st was aignifieam;ly aigesiot €O pl.

_Tobal cuber yield vas sdgnificantly Anfluenced by the
epplicetion of potascium Auring both the yearse Maximum yicld
wan cbtainod ot 33._ hlu?: 1t wano on pax uith R2 ard algnificantly
,app;er?aq to I dering ]I-Qlaﬂo;\ Baring 19G4='05 the maximn yleld
. was olbbaix_m ofs Rs vhich was eignificantly superlor to 3:3

Iam Rye

Tinc of gemilcaion of nitrogon and potasalum had
significart CAfcct on tha total vield of tubsrg, Troatmesnd
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t2 wes significontly superior to €, auring both the years
(1984 and 103¢='85), ' S

40,2.,30_7-._ Cormel to Corm ratlo -

o data on tho effect of treatmelts on cormel to oorm
ratio auring both the years are preschted in Toble 10

The resilts chowed that the commel to comm ratio was
mt mich affectod oither by meritlon or by charging the time
of spplicarion of mtrientss Maxisunm Cormel to oorm retio of
3043 was reordod ot D, level. The cifoct of P and K uere mt
algnificants Tim of goplication was algnificant only during
1204 am {"3 iate s&gsﬁﬂmy superdct to €3e During 195485
fons of the tronehba wers eignifigente,

4020280 Ton mpzfietoble cogmel

The doka on the effect of trestMenta On non marketakle
cormels arg progsonted in Tghle 10,

In che firgt yesr (1934) nltrogen bhad significant
effcot on éhe prodiction of noh marketeble cortelt. By incocase
ing the loved) of nitrogen there wan a doczeass in the yield
of ron mexictoble commslse Fogever ptpozptioms and potassium
aid not dwcwu oy cﬂEcct on the prodaction of mon marketsble

CorEmala e
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i of opplicotion was found to be elgnificart and
ta was cigrificant in the productichn of fon markctoileo
mme OVGE' tl.

pagdrg thae second yepr (1984#°68) rone of the trogte
merts excopting timg of opplicstion was found €0 have &Iw
significant: c2fcot on the production of ron marketoble ocormels.

40{20 3. uplity apoecho
de2e3ele Dy mattor porosttasge dn cormel

™Hoe Gata on tho cueldty agpecta of el and comm
Auring both tho yoors sre given in Tobla 17.,

It 48 cvident £rom the data that the spplication né
varyirg 1cvcio of nitrogen, phosphor2 and potasium hed
sdgndedicant cffoct on the perceitags of dry matter in cormel,
Maxloum dry pattor poroentage was cboerved of 0y level which
was significartly muiporlor to B, ard 0., which were on pars,

ARCT phitphoxud levelo, Py recordsd the highest pore
centage of duy mokter An comel, vhich was cigni€icantly
superior €O Pq and Py which wvers on pare,

Incrooadng tho level of potasaium £rom k; to k, record-
ed oigniflicort Anicrease in the percortole of dry master,,




Effact of icvcelo cf WPK and cima of

Tsble 17. Zxporimor B, pplication of M ond K on qualiky
aspocts of Coroel id oot :
L N — ]
o Staoreh pezh( Staych x‘aer- P.':ctaé‘ién oo Oxalzte Ol
DIy motter ¥ Dry ootter % ocortage certnge toiRt % coxw tent ng ¢
Trestoents * (cormal) (corm) mattex basic) matter baciolool (Dxy  (Dry matter

eorm) mcktor banis)badis)eo

W
1084 Jongern 1904 1954~65 1084 10B4=C5 1904 10045 1004 1984~65 1004 10048
23068 25433 17.85 19.86 6254 062,16 40,72 48440 3.3 3,70 0,025 0,894

B, 40 kg U haT)

na {a0 kg o )] 23"027
ns ‘1&]:9 9 ) 2329
CeDs 04069

Py (25 k5 D05 ha 1)23447
Qa {50 "3 e 123,33
Pa (75 kg b 123.38

Ce e 00569
k; (50 kg K0 ba.a') 22466

k, (10Ckg @ } 23,56
k3 {130k @ 1 24,00
Ce e Q.06

€y (o ﬂﬂ id i&t’.m
eplit spplicow
tion) 23437

(R and K in theeon

split moplicoe
ticn) 23:44
CeCS4

CaDs

€

24,85

20484 17408 19451 062,27 06leD9 48,82 48.04 366
24,32 1752 1945 06233 61,85 48,98 d35e40 4Leld

0.139 0100 0,079 N33 138 NgS 0210 0120

20,58 17,78 20432 62,50 43,52 3472
28:T7 1701 19440 62,37 49,97 3,70
20,74 17,72 19,19 62.33 49.03 3,70

0159 0100 0,079 NS 0,214 NS

20,16 17,20 19.16 8095 4752 20X
1778 19563 02,45 062,00 4045 43,61 357
D42 1013 20612 63,79 6353 50,80 50,33 3,72

0159 00100 0,079 0.786 0,108 00243 0,214 Cel2R

61,93
52,06
62002

N &
0. 49

48.68
48.90
49.91

N5

47.44

20675 17408 19464 62423 61495 48,74 4077 3077

24489 17.72 19,64 62:.54 62,00 48.93 48,01 3,73

0.062 IS s 00158 IS 0,161 ©C.121 S

3:88 00934 08B0
GelS 0,938 0,894

Ce 105 ) B2 £ 6

4:00 0D 0,894
3,89 0,929 0,896
3.0 0,933 0,855

0,106 B KisS —

b___‘.
2090 0985 0,9030 |
3095 06934 0,651
3eB2 ©a929 0.B20

0s1C6 0005 0.004

: ©
3094 0938 0.805

3459
o7 B3]

0.0 0,835
0.003 IS
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Tioe of gplication was aleo found to be significant
ard t, has rogistcred cignificatkly higher paz‘c.emag'e of &y
matter in corcl. Similar erend was cbhservad dn the eeccrd
year tlﬁ&é—'ﬁﬁ) eA80, |

4?_233,,2, Pry moeter percentage in oomm

Tho dota on .Ary matter percobtage 4n corm as zffected
Ly treatmatio aro prosented 4n Tebie 17,

An coomination of the dats on oo dry matter percontoge
revealed thgt by Ancreasirg the level of nitrogen £rom D to
fy the dry mattcr percertode in comm tas rediced elgnificonkly
durdyg both tho yeazne Almost the sane trend was cbacrved in
the cace 0L P olode, Quring 1954, py omd pa wara &t pave

Signifioant increase in the 4ry matter perceltege was
cbgerved by incroacisg the level of pota®sium £rom k; to kK,
awing both tho yoorte The percorteje of doy natter in com
wvae rot =affocked Ly the'time of gppllication of nitrogen and
potams St

4.2.3;,3., Stards pezocariage in cormel

The diardh pozcottage in commel g sffected by N, P, K
and tinme of cpplicatlon of N and K are proscited 4n Toble 17,
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Tao dato rovosled that these wad ho signi€icant AifSere
enca in tho poroumtoge of stez:da &ie €O varylng lavels of
nitrogen and phicgohoruge However tho pesecertipge of shorch -
in cormelo incrcaped oiynificamtly vy increasirg the level-
of potasclum Srom kK %Ok, aring both the yearse '

Tine of gplication wao ciprificant An tho £igst year
(19!;4)_ enly end t, wago oignificently cuperiot to ¢, b thie
raspects,

Qeledede, Porceitoge of starch 4n Eorm

Tho dota 4D the effect of trechmonts on the percertege
of cterch An ¢oum are given in Tabla 17 .

. A pomsal of the deta geveal thot nitrogen and phope

~ phoxus ‘haza o ggnificant &Ee& on t-.ma poroentagoe off ctardh
" 4n corm durdirg the Sirst yéar1{1084), but potsoeinm had
regicheced signiSicart &fect. en the corternt of etorch 4n
cOZme: The ;m:a:-msgd cf gaxch increased with inczoace &n
the level of 3 . Soom kK %o ka.; :

Tine of poplication was found to b cffccktive aififng
both the yoors and €, was eignificertly oupezrior €O €



113

de2e3s5e, Porocrtage of protein in coxmel

The dato oh the effect cof treathrerts on the percartage
of protein in oomel are pregcented in Table 17.

| 'I'he Odotsn zeveal that the percontage o£ protein in
mxtl!e.'l'. incroaocd oioniflcantly as the level of npitrogen
dncreased £zon B) O N, The trend was the same durirg
~ both the ycorgs, ELovcis of P had m gignificert cffect on
the cortent of proteln 4n cormels AL higher levels of K there
wvas a requction im t:ha parcamage of pzotein 4n coxmel and

¢

nadmn protcin pcxmmgge was cbserved ot k; lavale,
4e203a60 Oxnlgte ontent in oormel

The ondlotn omers 4An cormal in mg g"l {on dry welght
. basig) is mrosoried dn Table 17 A paruoal of the data
reveal thot aoplliceaxtion of nitrogen end phoqai?orua hed
gloni€icomt c£lock ISB the contart of cxalate in cormel.
However pobasclum hod a slgnificers offflect 4n the content of
Oxalste, Dut only ot the .I.a\maft: level of application, A
sigrificsans z:ta:‘:.zc;’.:ion dn the conterd of Oxalateo was ohsarved
in comel ot highor icvels of potagsium spplicaticn,

Tina of gonlication had elgnificant effect on the
oxalate contcrd orly An the £iret yoar (1934) and &, hed

racordad cigriflcantly higher oitefdt of oxalate cvor l‘.ao
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fe¢2e¢4e: -Grouth Annlvsis
4e2edele Ixv matter production and distzibution
Ge2ebelele, LoQE Xy matter

- Tha dota on leaf dry matter proaaction at various
stages of agroth An 1084 and 1984='85 gre preccried 4n
Toble 18, |

™e dato 2ovealed that legf &y mstter prodaction
increesed slgpificantly from by €O D At B, a redickion
in leaf dry nattes production was cbserved nt it was on
par wim o, in rogt cteges of growth Aurldrg both the yearse

Lovalo of phocphorud zpplication Aid not chiow any
olonificant, cEScot On the leaf dry matier pmdzet;:ton throughout
the growth of toro dQiring both 't-:he yGaLae, agw;liéat!on cf
potesalun oo aloo 1ot s.l.gniﬁicam‘ in most chages of growth
duriry both the yearoe However timo of gpplicetion was signie

ficart dusirg tho cooond year (1904=463) and t, vas significantly
superist €0 oL '
de2edelele Pocu ctem (boaf petiole) dry matter prodaction

The dobo on poeadod sten dry maeter ﬁm&&on ats
various stegces of goouth dupdng 1984 and 1980=85 aro provided
dn Table 194




Tablc 18. Dgorimens Be Effect cf levels of IPK and time of gpplicsticn of T ad K
ob 193'2_1&:( matter production ot varlous stages of grouvth
. . (Rg ha ’o : '
- G0th dazy goth day 120th day 150th dgy
e 1504 1934=85 & 1884 1984~85 1984 1$84=05 1004 198485
o (Wig W hot) 238,54 158,75 422,82 201,11  623.83 420,61 104.00 113,17
ny {80y ) 282,29 108,30 510,07 344492 720,58 456,0% 211,42 137,31
ng {220k " ) 282,78 104,00 485,01 340,94 719,16 465,50 204,86 134,66
Calle . 16.?1 14.05 22.27 11.53 25.57 19.26 33.87 9.%
. pl (25 I‘.U PEGS ha-l)%'?.lt% 176.44 400,80 317.83 632,47 460,03 KEOM 131,33
Py (50 I3 € )264,08 170022 -476,44- 328,25 695,77 440,11 197,39 126,83
pa {75 1D a ) 259455 175648 47305 324,89 0680.33 46297 190,11 126,36
Cela [ £ 153 Bl 38 ‘ b{!as r-:;_s 10 s b3 ¥
Iy (50 1ig RO ba °) 263.50  175.11 467.36- 215,92 679,72 443,30 197.42 124.14
ky (100K~ ° ) 270.16 178.3% 479,37 327.14 690.08 462,53 202,19 130.36
ky (350Kg ' ° ) 267413 . 177.059 472.35 322,92 697,77 458,00 201,33 130,03
'Ce Do B s 1S B WS NS 19,26 FaS I3
¢y (M ond R 30 tuo .
split pplleae ] .
iom) 285,79 176,76 47714 321,00 G6BS5.20 450,950 199,07 125,30
€, (1! &0d K 3D threo ' : ' :
gplit goplicaw
tion) 268,60 177.31 499,85 323,56 692,13 464,32 201,55 131,06
Ce e IS k3s as as las 772 }is 2074

GIT




periment D,

‘of growth (kg ha %).

‘Effect cf lcvele of IMPK and time of gpplication of B arg-
K on pesudostem dry matter productlon ot varicus cteges

Soth Sy . ia0th Aoy

D (401D ha't)
n, (cOhg ° )

ny 120ty = )

CeDb

Py (B 1w, o ha-l,)

Pa (50 g °
py (B xy  °
Calle

!ca (1icolg a
k4 (150kg - .
Celle

¢; (I and K in two
oplit oonilico=

tion)

tztﬂatﬂxinthm

)
P

Ky {50 kg K0 ha 1)

)

)

split ooplica=

t.ion)
CoDe

250th _day

1684 1584=85 1984 108405

60th day '
1084 1984=55
BBe0 20188 T0D.72 430,67
466,14 P97 BF7.44 589,19
460,97 302,17 ©0%27.16 585,78
28.91 23,42 27.77 19.14
437,69 294,22 792.72 544,11
433,601 07,00 78661l 556,58
444,16 200,94 795.00 554.94
i3S Mo KsS N3
434,856 280,33 759,83 540,79
442,13 292,30 601,58 560,67
430,47 292,20 002,66 554.17
1 38 7. 77 8
436,51 200,20 791,02 554.32
440,45 201,81 791,87 545.43
Nas K2 IS S

1042492
1185,92
1205,11

37,08

1145.28
1151.64
1137.02

NsS

1123.89
1150, 28
1154,77

e

1141,93

1147.37
L3S

685,95
B81G.54
724,83

A,30

752,42
764,32
760460

s

735.20
T70.03
77503

i,H

765,44
Be91

1904 ° 1984=85

37089
433,64
415,36

. Feld3

411,64
403403

"ma.zz

s

.%)1.69

413,97

318,22

IRsG

406414

410,44
135

233450
261,17
272,42

19,51

358,11
28.97
252,00
M5
253.08
259,67
254433
g

56,98

267.74

I

0430

317
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© o papdtg both the years, spplication of nitrogen
Lt}c:ee}eea the pcoidrcien ty matter production at dl the
stq;ea c;ﬁ gmt;thvo, The dvy matter pi:crfi:&ion Meésﬁ '
pmgzesaiveié from 60th dasy atter plonting to 120th Ay
amy at 12Gth dgy thore occurred a xefiction-as a remlt 4f -
Seleccencss, MO cfZfoct of phosphoms on psendoctam dry
natter pmd;ion wag l‘pt'aigniﬂica.rﬂ;'t!‘{zcughmt egm gmb
of the p].ant duEping Moth tho yearoe Loevels of potassium
a8 well a5 tho tima of epplication were 2lso not signlficant
Qurirg most stajagde

822e4s1e3s Reot dry matter production

™o dobo on root d&ry aziter at varicus stages of
growth zro pronchtod In Toole e

o data mealad that thex:é w.aa .a'.iagn.tﬁican':: inmz.ease
in the rmot (ry matter prediction £rom n, to n, Qiriy all
the gtages o2 gzouweh in both tho years and n, ¥et on par with
f,e Applicotion of graded levels of ghogphiorun 414 mt chow
any eigniflicavs cZioct on root ey matter prodiction throaghcut
tho growth of the plont Guring both the yearss Application of
levels potasciim oikd time of goplication also d@did mot chow:
a2y olgnldlcarte cifceoh on; the root ¢ry matter prodction in
post stagcs Of gooidh Guping both the yeoargs,



Table 20, Lporimert By EEEcet of levols of IPK zond tinme of spplicction of Il and K
on root_dry matter production ot varlous stoged of growth

(kg ha Y},

60th dxy S0th day 120¢h Sy iSoth day

Treatacds 1984 153¢-85 1584 . 1084=0% 1004 1084=85 1084 103405

b (40 kg B hol) 22,61 15,25 61,55 40,33  70.42 46,80 17,31 11,3
n, (B0kg ° ) 27.05 . 18.05  69.90 49,14 79,70 53,47 19,50 12.72
ny (12063 " ) 27,13 17,00 68,90 49,08 79,08 52,53 19,33 13,14

S CeDe . 1063 1.3 3,22 1,76 329 2,06 - 198 1.3

Py (25 53 P05 ha 2)25,53 17,17  67.05 45.44 76469 . 50,94 -19.%5 .12.61
Py (5015 © 125,42 16492 G594 46461 76,11 50,85 18,3, 12436
Pa (75 k3 °  )25.87 17,11 67,33 46,50 7643 51,08 10,52 12,27
CeDs Mms NS, ks kS NS - NS - I35 . MBS

Iy (50 kg KO ha 1) 25,22 16,17 ° 63.97 45,14 75,00 49,72 18,47 12,16
k, (10013 " . ) 25,91 17,31 67,58 46,94 76,88 51,39  19.02 12,61
ky (150kg " ) 25460 17,11  OB.78  €56.47 77,31 51,78 _ 10,64 12,47

CoDe 1S La S 3,22  Kss C M5 - NS 15 . NS

tl (N ona X ip two
gplit opplice=
ticn) S8 164950 67.18 45,22 76,22 50085 10,50 12,15
t, (I ond K in thres ' - \
oniitc opplica-
ticn) 572 17.15 - 65,18 46,15 76.57 51,07 10,83 12,69

CoDe 135 M8 Nss @ BB 135 Izo 30951 0432

81T
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Ge2e4d0lede Plant &ty matser promct‘.ﬂ.cn

Tha data ofvplant dry mattor pipdiction (leaf 4+
pseudosten + roct) ot varlous stojes of growth are prosented
in Table 21, '

The data zoveoaled thet the plark dry matter prodiction
increased clonitlioontly s_wit_h :lnc:t;ase in the levels of ‘nit-.wgan
£xeom "y to “3 &u:ix.x:.; 3-3.1 the gtageo OF 'gmmh dnazing both the
yearse 1hc ploit dzry mattex production zt D, level wao on
par with N,.. Lovels of phosphorus hed & sdgriticont cffect
on plant oy nattes Quring both the yearse Levels of potagsium
and time of arplication also hed mo cigrdficant effect in mest
atageg of growth dhar;mg both the yeara,,

4e2e8eleHa ToOLal dry matter production
(Plont + tuber (Cormel + Corm) dxy matter)

The dato On the effect of treatmorss on total dry
matter pmmébion at grand growth ard tuber bulking stage
(120th day oftew plartirg) and at harvest (150th dgy) are
preserted 4n Tobhlos 33 (Fig.10).

We dota zeveoled that totsl vy mater production
increased cignificartly from n to D, at grand growth etage



Table 2i. IExparimert B,

Effcck of lavels of IPK and time of opplication of N amd K
on plont Ary nstter pmézction'ue-aé. poandostom and root)
gt vorlous steges of growth (kg ha e

-Qomaal

- ‘Goth Q""gé 120th aay i30th daxy
TECOICTS 1084 1004=85 1984 1024<S5 1084  1084w05 1904 1054=85
D, (ORI U hA ) 645.80 430,58 1109,80 80003 1736040 1155.00 575,00 B7.9%
n, (GOIg -® ) . 769490 516.44 1415440 069,31 1991.10 1354.00 G32.70 431,17
By {22013 ° ) 769,90 'S03.75 1305.70 972,61 200230 '1300.00 633,00 417,94
CeDe - 45484 37403  41.40 27497 61,48 50,03 -53,50 2939
py (25 1y D0 ha ¥) 720,90 488,47 1320,90 904:58 1901.60 1270,00 GAl.S0 408,39
py (5033 ° ) 723,40 492,80 1332,80 917.64 1920,90 1254,00 0622.20 390,17
Py (75 Im @ ) 733.20 455,42 133B.10 919,72 1907.20 1374.00 627,30 400,47
Colle - M35 . N3o NS M3 nis 135 E35 X35
k, (50 Ig .0 ho™t) 717:20 474:72 1307:00 000,75 188020 1220,00 613,30 397.G4
ky, {100y ® ) 738,20 492,62 1349.60 920.42 1916,40 1203,C0 637,00 412,58
Ra ‘150353 . u . , 731.20 Gggow 1343-50 933.76 1933.40 1296.& 041-10 406.81
. LoD 55 1z8 s 7% S 50,03 I35 Yz
g; (I and K in two .
s2lit oopllco- :
t3on) 728010 452,68 1334.40 014,09 1902,50 1350.00 633,60 394,76
€, (8 @d X in three .
gplit Eoplica-
ticn) 729,70 488,50 1332.80 013,87 1917,30 1279,00 627,30 409,93
CoDs M3 1 %73) ka3 4§23 My 16.% }3O 0e6Y

0ct




Tehle 22, Expoziocht Be Effect of levels of IPK ard time of application of IT o2 X on total
dry matter production (plant and tuber) at grand goouth stege and at
harvest (t ha “Je

At 120th day {Grond growth stage) At 180th Qo (hacvesk)
Trestmenta - 1984 199405 1584  19o¢=gS
plart tuber total plaik tubor totel  plant tuber tstal vlcik tuber total
Dy (40 kg N B ) 1,720 1,558 3,688 1,355 1,433 2,538 0,575 2,753 3,320 0,30 2,030 2397
n, (GO ° ) 1,991 2,407 4.298 1,354 1,809 3.153 " 0e682 34480 £J1TL OedTR 2,455 2,920
Dy (120kg ° ) 24002 2,208 4,370 1,300 1.783 3,083 06033 34459 4,002 QeflD 24477 24865
Ce Do 001 04070 0eUI5 0eCHO0 0,066 0,061 0,054 0,130 0,125 00020 04053 0.0E5
Py (3B ky P05 ho 11,901 20202 40103 1,270 1,047 2,517 0e642 3,177 3,819 0.808 2,300 2,708
p, (50 ko o )14920 24279 44199 1,254 1.695 24959 0e€22 2,392 3.914 0,300 2,375 2.773
Py (75 kg u 112907 20252 40259 1,271 1,684 2,958 0,627 34231 3,058 0,400 24337 2,737
' ‘ . . o
Ce D =3 X8 Mss I8 IMNss HiS N6 Ias I:3 al Nss S .
-y
Iy (SO kg K0 ha™™) 14200 20136 4,016 14229 1,540 2,769 0,613 3,056 3,000 04308 2,104 2,572
Ey (100kg  ® ) 1.910 20257 40173 14203 1,600 2,973 0,637 3,264 3,501 00413 2,366 2,779
ky (1%0kg ° ) 1,933 24340 40273 14296 14755 3,091 Qo041 30331 o022 0407 2455 252
Ce Do I35 0,070 04095 0e050 0,066 0,061 B35 04130 G2 INiY 04093 04085
ty (B amd K 45 o
oplit gppllices , :
tion) 12902 20225 40127 1,200 14634 2,914 00629 30200 34829 0,5 2,205 2,700
t, (N ard R 4n threo '
mplit goplicas . ‘
tion) 1,017 2:264 42181 1,279 1,606 24978 CGeOZ7 30258 3005 .0ed10 34370 2,700
CeDe 135 0,026 0e04 0016 0,014 0,022 THE 04086 Co0G5 0eC02 04023 0026




TOTAL DRY MATTER PRODucTION (Kg ha

TFI6.40. EFFECT OF N, K AND TIME OF APPLICATION ON

3300~ _ TOTAL DRY MATTER PRODUCTION (MEMI OF TWO YEARS )
3600 ] .
N2 ,
n3 \ks \
k?— . tz2
32004 .tl
ki
2800- ni
2400 |
2000
1600
N1 = 40 N ha-! . k - 5O Ka K 'ha" T1.NK TWO SPLITS
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1200 '-
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as well 25 ok harvait duzdng both tho yearss In mopgt cases
thorg comrrcd o olicht reduction in dey moter yleld at Rae,

rpollicetion of graded doses of P had ro significant
cEfect on the prodction of total Ary mattar dairdng both tho
yearse The cffoct of potessium on total dry matter production
was sigrificont in both the yeorme Tho rate of &y matter
production increased wﬁf-t.h &m.reasa in the J.mei. of potassium
application {ram &y to Ky ut the inorezce & K, wae on
par with k, i St Ca5Q%,

Time of gpplication uas sighificart in the prodiction
of total Aoy mattor Guzing both the stoges of growth during
both the ycarce 2pplicetion of ndtropan and potassiuo at ¢,
tias clgnificantly cuporlor to €y in this rsepecte

GeZeelefe Crop Grouth Rate (R)

The dota OD exop growch rate at varicus growth steoges
guch as tuber initiation ctage (O%50 dgye £rea pler2ing) tuber
cAfferenbdation ond developmont stago (60=00 daya) and tuber
rulking pbogo (90+220 days) are pracerted 4n Table 232.

T™ho dota roveal that nitrogen had significant affec:
on the crop groith fates The cxop growth rote dncreasSed
significartly £oom N, to n, ahd at N, there was a rafuction
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Toble 23, - Zoporinier: Ba

Effect of layols of IPK and time of gpplication of I ond K
on @GR (gnF2”  amy™') on éry matter basis apd horvost . index.

O= 6Oth dgy 6Oth=00th day

90th=120th day Harvest Inccz: (5% bosis)

Treatcerss
— 1004 1984=-85 1934 1584~85 1984 1904=85 1584  1584=55
n, (40 kg Bha ') 1,08 0,74 251 1,77 7.71 '5.24 6533 63,10
n, (B0kg ¢ ) 1e30 O04B7 305 1,24 915 G.42 GEE85 Ghed?
D, (120kg " ® )} 1eZ7 0486 3,01 1,27  B.70 6.3 GLe64 04492
. cem. 0e078 04053 0,179 0.137 0.321 04228 0.568  1.471
Dy (B kg P05 1a 1) 1e2l 0483 2,85 2,03 8.3 5.98 66.11  63,BL
P2 (S0 kg ° ) 1420 ©0s83 2,88 2.i3 Ee65 5,97 6056 - 54,83
Pa (75 Xkg '~ ° ) 1,23 0482 2,84 2,13 8,53 6.02 6C.16 - 63494 s
- . " . . i ) i)
Cels 135 RsG Ngs s 15 138 NS P o
K (50 kg KO ha™0) 1,30 0.8l ° 2,83 2,08 8,33 5.51 66,05 63442
k, (lookg ~ ° ) 1.23 0,83 2,84 2.i1 B.54 6,01 66,18 64,31
Co Do S MgS Ms WS 04321 04228 135 15
g (N @d K in tw
split opilion= . -
tion) 1431 0482 2,08 209 840 S5.95 66,00 64,03
t, (N crd X &n three
split molica=
£ion) 1622 ©0.83  ReB8 2,10 8,64 6.03 66449 064435
Ce Do 148 h35 1S NS 0183 0,062 g 35




ﬂ:n 'ma J.n oot casco, but wa® on par with na._ The tzand was
the sans Aarirg both the yeares Thero was g gradial incoresse
in growth rato Srom ogsmal) Aniltiastion ¢o oormel buikdnge.

Applicction of graded levels of phosphorue had no
alognificarts Offcot on COGR throughout the growth of the plant
Aucing both tilo yoorss bLevels ¢f potaesium hod 1o significant
effect on thic crop growth rate & cormel initigtion ond copmel
develonment ctoges and durdny the cormel bulking stege
potassium cgplicotion hed a significamt effect on czop grouwth
rate duriny both thé yearae In the £izst yesr k3 was signifl-
cattly suporior to Bye p.ut kz ard kg vera on pare In the
ceond yeeo lf:.a uas gignificantly superdot €0 both k, ord Rz-,
In the caca of ting cf mpplication, t, wao sieniﬁicantly
sipexlor to €, otly &b the cormel mlking st:age.

dededele7e INorvest incex

) Tho dato onh harvest index for 1984 angd 108425 are
 presemtad iR Tohlo 23,

It ¢ah Do cech that spplication of nitregen had a
eignlficant cffoct on the harvest didoxze. IN the £4irst yenr
harvest inders: incroaoed €rom By to n, and gt n, there was a

radrction In haxvest Andex, though it vas on par with Dye
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The levels of phomphozus, potessium ord tims of sppllcetion
hed 1o BigRificart cEfect in modifyirg this aspecte

de204elefe Cozmol buiking rote

The Gata portaining €0 comel hulkirg rote Sxrom
tuber inicistion to hazvest for the peciod 1584 and 1084='08
are given in Tabla 24,

- Tt 40 cviden: £rom the data that tho rate of cormel
ulkirg increacod clgnificartly with levels of nitrogen, uring
roth t:h;a yearo, tignificant .!.nczeaée in tha rate of ulking
was cbgerved foo &y to Nye However et N, level there was a
requction An tho roka of Qu].king; Iat it was onh par with n,.
dn most cascae, Ipplication of graded doses of photphorus aid
tot show aly algiilicont cffect in tho rate of kalking dirisyg
-both the ycoroe,

» Loyl of potéaﬂinm epplication had eignifigant effoct
in the rato of Iuiking of the cormelss, The rate of .h.llking
incresesd cignificantly £rom ky O kge At ky though there
wvag an incooaca In the rate of, kulking over Ky it was on
. pertwith k, in oot caseds © Time of cpplication of N aomd K
had no signif€lcaont cEfect on the bulkitg rate in moet coded
duedrg both the yoorgs, |



Tablc 24, Expcrimert B, Effect of lovels of IPK ard time of applicxaion -
of Eland K on cormel ulking rate 4in g plage™
azy — {dry matter basis). "

Betucen 2nd and Bétﬁn 3ra ana Detween 4th ard
.. 1984 . 1804-86 1884 18284=85 1984 1084~26
nl {4 kg & lla']') 00192 0,154 1.,£7 . 1e14 ' 9070 - 6.55 ‘

n, {0y * ) 0.247 O.l86 1,93 1.44 ' 0e98 0 Qe63

n, Q2o ¢ ) 0e238 0ll0L 1.90 1.42 ' Q92 a5

CoDa 0.0055 - 0-%73 0667 GQOSI? O-OGBG 009344 )

Py (25 3 POy ha t) 0,223 0167 1657 1431 0485 0459

Py (50 &g 7 ) 0e228 06175 i.83 1.35 " 0489 0,63

93 {75 T o O 226 Lo 2% i > i,80 1,34 Q87 006.?..

CoDe | $35] 0.0073 s 38 © Nas Is3

K (50 1 Ko hd™}) 0.215 04159 1,91 1.22 0.80 0456

k, (lockg & 06227 ~ 02177 1.82 1.34 0e80 °  Qef2

ka {150ky i 0. 235 CeiD3 1.88 1.43 ) 0«91 CelG5 '

Ce D 00055 0oC073  Cu067 040517 . 0.0293 0.0344
£, (B iﬁ Rin &wo’
opiit cpolica-
tiom) 0225 00l72 1,79 1,32 04858  (Q,614
€, {Il and K in theeo
eplit mpdlicos - .
z=ion) 04227 04,174 1l.61 le34 0875 CeG00
CaDe Ky S 48 Bi5 0.,0114 s S

98T




4e3:5¢ HRatiziont uptoie
4e2:5e1s IHtrvgen

Tho data on the uptake of nitrogen by vegetative moh
ecoronie portion of the plant (leaf, peaudosten ard s;'oot)
at verious grotth ctages of plant dirim che yea.rs 1984 and
1994='065 arg povidesd 4An Tahle ﬁo

Tho dota ravcaled th'at. thém‘ was signiﬂiéam Gifferencs
in tho unta‘.f o OS nltmgen ty plam from n1 to nae ‘I‘hwga
there was an inezeato 4n the uptake oE n&t:rogan fron nz to
na 3t was on par with n, in most er.eagea. 'I'ha trend wao
almost tho oo m:irg both she year:s.

he lc.!' LG of phosphorus and potaﬁamm did mc
exert 2ty cigiiflicant effect 4n the uptake OFf nitrogen curing
bcth tho yeards 2In iost cases, time of spplication aid ot -
chow eny cignificant effect on the uptake of nitrogen by planbo
Ixn the scoond vears (1984'.-_-'85) &, hed a sign.i.ﬂ.tcunt effect
on the uptcin: 0f nitrogen by plant at 150th doye

G02e3 ;_2;, Uptaio of phosphorua by vegetative rohscomnie portion
ol tho plant (Leof, pscudocten ond root)

™o data On tha upteke of phosphorus by plant at
varicug etojcs ¢f growth oze glven in Tadle %;_



Tablc BDe Rypeiment B, =Bffoch of Lavels of IPK apd time of appliction of T and K
on thae upteke of nitregen Ly the vegetativg/ton oo 91
portion (lcaf, pamdostem sid yooch) of tho 'ﬁ.aﬁ: (1-:3 ha

. 60th day o0gh day 120¢h dxy 150th dgg
Troslnctts 1084 1084=05 10854  1088-65 1984  1084=05 1904 _ 198465

Py (0 Lo Dhd ) 10.22  7e3l 26461 15,35 33,78 21,54 0e32 Te20

n, (corg = ) 1423 937 .35.83 21,18 35,03 28B.28 12e03 D43

Dy (L2003 )} 7 15,85 - 9465 . 36,481 22,64 47,91 28,31 i3e13 10,49

41918 0.923 0742 1,115 . 9,782 1,950 1.203 - 1eBB 0B

Py (25 10 P05 ho™t) 13,81 BeB9 32,63 19,57 42,56 24,47 12,15 9,10

Pz (50 I a. 7 13.31 SuT . 32,91 .19,83 42431 2655 11,30 9,05

pg (g ° ) 13,81 8,75 3233 19,77  42.80 26469 11,86 8,97

" CuDe NS 1S iss Y Mas 1,203 Ias 138

Ky (S0 1 K,0 Da™Y) 13,25 0,66 32.48 " 10,45 41476, 25e40 2178 8479

Rz iccng ¢ © ) 13,37 BeEY . 32:78 19491 . 43,03 25,62 11,80 9423

ky (iSCkg  © ) 213,66 8,78 32,60 19,82  42.9¢ 27.15 11,72 9.11

CaLlln F ot 3] Rga a3 Nz S ), Nz 8 1,203 158 g8
¢y (B &d K An two
sodlt epplica= o _
L-Qn, 13,21 8050 32,70 19,7 Y- 25415 1103 8,83
t, (B ond K in three
GrAdt mplica= -
tﬂ.on) 13.66 Q87 3254 - 19,70 42485 25,60 11,00 926
oD 06373 N:S N:S N: S N:S N: S N: S

—2252

8T




Teble 20. Eperiment B, EBffoct c€ lovels of IPK and time of spplication of B and
R on che uptdite of phospborus by tho vogct ol ivg/ronocmmnoe -l
mic portionh (leaf, pseudbctam ard roct) o the plars (kg ha e

géoth goy SOth day i20th day 150Eh Ay
TROZLronto 1594 1984=05 1004 1004=85 1984  19894e85 10040 103¢~85

0, (00 Lg Dha ). 1477 1.3 2479 2,18 4473 337 167 Le00
na (GO In o ) 2417 1,56 .30 . 2466 5420 387 1.590 1,14
313 (!-25113 '“ ) 2‘.-_13 * le52 JeB | 2405 553 . 3.83 . 1,90 1.0

CaDe 0.167 0,123 0,121 0,082 0,182 0,168 06163  0s133
Py (25 19 005 e ) 1583 1e3 2451 2020 464 - 383 1,63 1,03
pz {50 I3 o ) 2.04 1.47 e 20 2456 531 3605 1,90 1.12 .
Py (7 Iy | ° ) 2,21 1,58 3473 2067 5457 . 3,80, 200 . 1.9

e Ds 0e167 0,123 0elZl 04082 00182 0,169 0,163 38 s

. . >, G b

I, (50 13 K0 ha™>) 1:98 1,44 3.13 | 2,43 S.1 - 3.66. L84 | .09, P
k, (1001 " ) 203 1480 3416 2653  5.23 3470 . 1,00 . 1,13,
Rq (35013 7 ) 2,09 1e40 3420 2,53 S.19 3,7 2450 1.11

Coba ME N3 NS, 0,082 ka5 M5 fas a6

t:l {1 o K in two
eplit appdlca= -
L2on) 2002 1,47 3eld 2.43 5e13 3463 .07 1,10

(I o) 2 4n threa

2
oprit oiicoe
tion) 2003 1,47 3220 251 5,22 3469 1,80 1412

t

=

Cals 37 35 s 138 s D080 130 pE 153
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aélalic;at;on Of greded levels of nitrogen £rom » to
D, reveaicd o cignilicent effect on thoe uptake of phosphorus
by tarce At B, oithough e alight reduction in the uptake of
phaschoras Ly plark was olkserved it vas on par with De.
Incressim tho loveds of P £rom Py t0 py thoued en dncresce
in the uptelo 02 P by plant at all thae 2toics of growth during
both the vcorpe In fcat, ca.sea'thé uée&:e was eig-nif:lcérhly
incroaned ﬂmn Py to plso

Vargiog icvcla oﬁpotassimn alg mot chow ary Bigpif:rlcant
effect on the uptaic of phogphorus by flants Simllar results
ware cbaoerved An tho dose of time of agplication emd in most
canes, t.hé tine of gpplication of nitrogen and potassium did
mot show aw odoniflcant’ effect on the uptake of phosghorus
by plante, ‘

’

4e2e5e3e, Uptciio of potassium by vegctative/ron ecohomic
stioh of the plant

© The dota oh the uptske of potasoium by plant (léaf._

preadosten ord root) are presented in Taple 27,

A pcruccl of tho data revealed that spplication of
nitrogen hod significant effect on the uptaks of potassium

LY

by plante DBy ilcreasing the level cf hitroged £ram n &o n,

there was signiflcart lncreate in the uptake of potassium by



Tablc 27, .[»perimerk B, Effect cf levels of WK and tlme of gplicasion of I and
K on tho uptcko of potassium by the vogckative/ioDecco=

nomic p?rtion {leczf, pscudoszem ard roob) of tho plark
(ko ho 7). '
- 120th & 150th day
LEookrontn goth Eg 90&1’1 day Lay—
1984 1984=05 1084 - 1584+85 1084 193405 31004 1984=05
n (O gD ba by 25472 1005 3326 22426 43,13 35,52 22,63  12.6¢
Ny, (0 Iy * ) 23491 18,81  41le26 27.02 52.39 41,80 25063 148.52
ny (1Xkg ) 2597 10,21 42,58 27437 5136 4Gl 25.99 14463
CeDe 24371 14321 14761 0857 2371 ‘1,30 2030 14405
py, €25 ko P.0, haY) 27,08 17403 30442 24,65 47,19 305 25,10 1421
Po (SO Tm " 1) 28428 17,63 eI B0l  50.E5  0e25  20e33  13.80
Py (75 kg  ° ) 27465 17,91 30,37 25,08 48,03 ‘4045 24672 13,79
Coe . IsS e TS 0,857 2,371 ° a3 155 N3
ky (50 B B0 ho™0) 20,70 15,15 20016 22441 34,28 BB 2630 1214
k, (100 = } 27.81 18,43 20022 BeTT 49,20 "39,90 L0 14,10
g (25010  ° ) 3/e09 19,57 6771 28,58 63,33 43,20 20,05 15,50
Cole 2e371 1,321 .10751 " 04857 24371 13506 20620 RPN ez
¢ (I ond 2 in tuo ‘
1 omiit goplico= . . . . . ,
ticn) 27074 17,40  30.33 25,54 d9.19 30,14 24,20 13,53
t, {17 onA K 4R threa
gplit pplleas : : . . )
t_ﬂﬁn} * 28,00 17.95 39.?3 25.63 49.73 40.03 2‘3.1-‘} 14034
Cel2e ST I 1 0,732 I35 0,708 o720 0e672 ~ 04366

£t

T
2
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plant &t all tho otoges of growth aurlyp both the years.
However, uptiic of potoscium at D, u33? OD par with “2'

There was oioniSicant increose 4n tha upt'.d:e of potalsm

by taro upto p, iovel of phosphomus o 90th doy 4n 1984='63
and at 120th doy 4n 1984 - At other-growth otages the goplica=
tion of phiocphiozuo hiad o significant cffcot on the uptake

of potasalume

~ Application of potaseium had a aignificant cffect on the
uptake of potosiium by terce  Thege vos cignificart increase
in the uptdio of potansium from kl to l:a ot ald the stages
of plark growth Guring both the yeargs Similsarly thare ms
significant inczoaco op the uptake of potedsium £xam k, to
ka in Moot coseos At 120th and 150th Ggys after planting
(correspondlng to cormel development, cormel ulking and |
maturity ctoces) thero vas significant incroose on the uptake
of potassium £rom ):1 £o ke Time of micatlon was also
gignificant ot t‘.hesc! otages and ta mmea algnﬂ:icm
increase An tho uptdko of potassium by plant over tye.

de2e5e4e {0) Uptako of nitrogen by tuber

The data on the uptake of nitrogen by tuber {(cormel +
corm) at 120th and 150th dgyrs atter plontirg fop the yeaxs
1984 and 1864="05 are presented in Table 28,



Table 28, Rpcrioent B, Effect cf lcvels of IPK and time of gpplication of I and Kon
the total uptaio of nitrogen by plart, (Tukor osxd the vagete
ativeffon=cooiunic portion of tho plabt) kg namL, PRI

-
LR

120th Qg 150th oy 120th day . J50th day:
Proskmonts (Tuber olona)  {Tuber alone) {Tyber *,,g%gﬁ*—,’ SoaRer ML
_1984 1984=85 1984 1984+ES 1084 - 198¢=S5 193¢ 1934-85

Dy (O k0 Tho ) 15:86° '15.97 21,71  ell  42.68 8751 .0 53,03 . 27.31 .
p,e0 kg * ) 22468 21435 20,57 28,32 68.4D 40,78 . 42.20 37,77\

D, (12019 ® ) 25,10 21,78 3258 0,34 T298. 50.98. - 45,00  40.83 %
CeDe 14117 04741  1.359 1,198 1,760 1,321 1,606 2.662 .-

P (25 o 9305 hi}-l) 21,07 ] 19,1¢ 2684 27.82 ©3,59 44,70 | 33,67 35492
Pa (s0 ko - @ ) 21.33 e 20,15 2745 G348 @7.22. el 5,51 .
Pa (75 ko u ) 21,34 19,70 © 28,89 Z1.52 63,99 Q8433 &0elA 3549

Ca Do 1S 0,781 1,320 38  Ias 14321 IsS ™S

k (50 &g Ra@ bc;l} 20,25 18,39 27,23 24,21 62,01 43,72 0,01 33,00

kz (100kg " ) 21.62 19,73 2753 * 2016 64,40 45,40 3.3 T30
Iﬂs (1503 o J 21,76 20453 Dl HedZ GALT 49,13 40,55 53

CoDe 1117 0e74% 1,329 1.198 1,780 1.321 FsG 1,382

t (X ond 12 AD %10
split ornllcas ) .
cisnd 20e54& - 1C425 743 2.0 062,70 45 .65 BOT D10

t‘.z (N ond K 4a throoo
oplit gplico= '
"\:.d,.':)ﬂ) 21 89 20.04 28.48 @.% 6‘3.59 46.% @. 33 3?. 31

Co e 0517 O d#03 CeHS0 Nz S 1,084 Qe641 Qe532 1,188

- e
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It 1o cvident £rom the data thaot by incrcasing tho
lavel of npitrogen thore was significant Ancresdse 4n the uptake
of nitrogen by tuber from ::1 to o, &t 10th dzy Auring 1984.,
From B, £O 0y tho uptake siac pot sionificant for tuber -
120th 4y aring 1904«'65. By increasirg the level of
phogphoruo tho uptoko of nttmgan by tuber was' mt aignificart
at 120th Axy.4D 1584 and 4n 150th day 3R 1904='SS., At 120th
day 4n 1884~C5 thoro vans signlfigant increase in the uptake
of npitrogen by thbet by incressirg the level of phogphorus
from p; tO pye AL Py ehough therc vaa a rediction in the
uptake of nitrogeon, "it' was on par t:lt:.h; Pye " fha effect of
laval of phozphormio on the upteke of nitrogen by tuber in
most cases vao ob aigmﬁicantp_,.

\ Arrlication of potassium had o cignificeant effect on
the uptake of nitmgen by tubere AL 12Gzh day 1!:‘1984 t:he '
Tesponse of potasaium on the uptake of nitrogen was elgnificant
£rom &y to Icz-._ 5 :4{4 h3 vas Onh par with kaa, In 1984=05 at
120th day on increase $n the levele of potassium from'k, o
k4 hai sionificont «ffect on tho uptake of nitrogen by tuber.
ar 250th dry 4n 2084 lover lcvels of potadcdum had ro sigrifi-
cart effcct, Imt ot ka there was significamt: offect on the
uptaka of nitrogen by tubere Tame € applicetion was found
0 be sighi€icart, ord in most casaaeahaﬁ}a significant
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cE€ect ON the untadie Of nitrogen by tubers The meoh vptoke of
nitrogen 7 o orep yieldirg 12.3 tomnog of mi:e: ha"l was
found to bo 200 I3 na".?'.

402,550 (a) Optalo of phosphorus by tuber

i

Tho dato oR the upteke of phocphorus by tuber (cormel +
corm) at 220th ond 150th day are presorted 3n Table 26,

Thoe data sevaaled cthat nitzogon had o olgnificant
affcct on Lo u.take of phosphoxus by tuber Quzirg roth the
yvearse Ik oot casces glignificart increass in the uptzskae of
P. was cbsorved €700 Dy t0 N, but By wal-ON par with D,

e lavcl of phosphorue had g oignificat effect on
tha uptake of P Iy tubers Ih most casce by increasing the
level of P fron Py 0 py there was a significant incronse in
the uptaka of Pe Ipnlication of potassium Giring 1984-85
had a eignllilcant cfLect obh the ppt:ake of phosghorus by tubers
Durirg 1984 ot 120¢h dgy, mpplicastion of gradod dnses Of
potassium hod o clgni€licant effecth on the uptake ¢f P by

tuhers

+

A cron which has recorded an yicid of 11,5 tonnas cf
tuber per hocbaic zomoved 445 kg P Srom the solle,



Table 22, . Lperimeil B.

Eéfect of lcvclo of IPK and time of cpplicsdonof T oard K
{Subog ana_l
tha vaactc&ivq/mn ccoromic portion of the plart) g Da

on the totol uptake of pho

gpboms by plorte

T s gy (m* dﬁgm‘;@
Treatnenls 1084 1984~05 1980 1034=05 1964 maa-es
B {40 k3 Bha™2) 3413 2038 359  3.99 7e86  Se70  Se20 40D
natw m " ) Jo0 3-‘13 4.}55 4083 9.19 ?.06 6._44 5.&25
na( 1201 a p) 3457 2455 4¢3 (30 9.61 6e82 Ge 27 S99
. Cale CelB4 0,123 0,212 0.200 0270 - 0240 0205 o208
Py (B ko D0 ha0) 2,16 2,49 384 305 ToED 6402  5e15 497
D, (50 kg @ Y 3,74 2.86 Je23 Q474 el 6463 Gedl G505
Py (73 Iy T ) 4a10 211 4e61  4e02 DeT0 7400 "  Ge7d (el
C. D> CelBd 00123 0,212 0,200 0a27Q0 00280 03B C.202
ky (SO kg K0 Do 0] 3.60 2472 4000 43 8478 6ud6  5.52 G20
E, (100kg  ® ) 3.85. 2.80 413 4,57 B8O 6453 Ge02  De70
Ly (150K 7 ) 3e75 295 4T 473 Se80 64859 Geld  GoB4
Ce s 3B . 06123 Q6212 0,200 b3 15 8 S X5  Ce202
¢, (N opd X ip two
oplit e;,mlimﬂ '
- tion) 3453 2481 408 450 8.7F 6,50 SeBY  5e59O
£, {R end K 40 throe
oolit mplicos _
tiond 3«80 2484 4G22 358 9,006 6.061 GeCD 547D
Celie Cellts I8 0‘1}03 i3S Qs142 NsS Qells 0304

S — iy

M —

e

LT
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402e5e60, () Uptciio of potassium by tuber

The uptoke 02 potaesium by tuber (cormel + corm) gt
120th ard 15Cth Ay ore preserted in Toble e,

It is cvident from the data that Ly -dncreasitg the
level of nlitrogén €rom By to D, there was significant increase
.ln't.he upt g0 ¢ potacodum by tubere Incressirg the level cf
pitrogen £ron n, Lo ny the uptdke wai ot altered and was on
par with L, carllg both the years,

’

chr increacliny the lovel of P the uptaid of potaszium

' was Dot mch affcetode, applicatich of ipotésaium had & eighifil=
cant effcct on the uptoke Of poﬁaast by tuber, The uptskoe
was slgni€icarkz Soon kl to 1::3 &iriﬁg all tﬁe stajea tried in
Loth the yoartce Tim: of appllicacion alec had a significant
effect on the uptalic of potessium by tubere Treatment t,

was sioniflizardly sunorior to t, during both the years, A
crop which recozdold an yleld of 11,4 tormes of tuber has
removed 3% ko potassium Srom oho hectare of lands

4e2e5e4e, (L) Totol uptoke of nitxogen by plart (Vegetative/
ron ocoromic portion of the plars and’tuber)

The data on thod total uptaho of nitvogen by plant
are preschtcd in Yoble 28 ('Fs.g.ll). increasirg the lovel of
-nltrogen there was sigmi€lcant increaso in the total uptake



Teble 0. . porioont By Effoct of lovels of IPK ond time of application of B opd K
¢n thae total und:ke of potasoium by plotte {Tubcr aixil the
veget.abs.w‘{rsn emmic pertion of the plamis) ko ha™

1284 1984-C5 1934 1984-85 1984 1954-% . 1904 1984-%

D, (€0 kg t’ ho b)) 20,67, 17483 29,80 28e27  72.85° 53435 50.05 - 0491
n, (@O kg © ] 20,87 21,88 35,81 30,08 © €9.35° 63,70 01.10 44420

n:, (120K " ) 465 21492 34015 .07 © T6,62 6330 00,22 46,3
CeDe 1,648 0.847 1,206 1,43¢ 3,062 1,510 3,280 1,898
Py (S5 Iny 9295 h{l-j;'] 3172 ek 31,24 h TS5 - 7306'5— 59.@ S04 CH : 42405
Py (50 kg | ¢ ) 335 20,60 33442 20,08 © 86,13 52,94  57.03 4275
Pa (753 " ) 34,92 20.09 33,00 28,94 ° 8375 61,14 58.06 42.61
CaDe 1.6:38 Y 1,296 S 3,042 ks | ET 1B
K, (50 Ky P Do *) 28.45 16,76 .66 GRES €200 52,13 .47.92 .92
B, (10015 " ) 33,80 20483 32,02 ' 29.38° ©3.08 60.83 57,07 43.44
g (150 k3  ° ) 39474 24,00 30467 " 32,86 © 102,97 67.43 G7.34  48.06
Ce o 1,643 0,847 1,296 1,436 2,042 1,810  3.355 1.898
e {3 ol KX &n Q'.
q:u.i, dlooe

t, (5 mﬂ R ip thzee
eplit ppillco=

tiom) T 35430 21608 24,04 20,40 CA.98 61,11  S50.05 43,64
CaDe 0e784 0.376 14089 04638 14225 0885 0070 0,793

L e S -

gLt
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Fig.\. TdTAL UPTAKE QF N AND K AT VARIOQUS. STAGES OF GROWTH.

= TOTAL UPTAKE OF NITROGEN
. (MEAN OF Two YEARS)

TOTAL UPTAKE OF POTASSIUM
(MEAN OF TWO YEARS)

.ks
k2
n3
‘A2 'kl
™
' N 50 Kg Kzo ha::
. 2 100 Kg Koo ha
NI 40 Kg N ha! 9 o
| N2 80 Kg M ha~’ k3 150 Kg kz0 ha

N3 120 Kg N ha™!

L L] T []

60 90 120 150 60 90 120 150
DAYS AFTER PLANTING : DAYS AETER PLANTING
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of nitrogah by plants By incressirng the icvel of phosphorus
the tatal upﬁazfo o2 nitrogen by plant was Dot offectod signifle
carﬂy. nepilestion of potasalum had oigniflisane effect i

thae uptako of totol nicrogen by plonte Timo of agplicstion

was found Co DX clgnléicant ad .1.3'1 st ¢ases ""2 ‘has reglotere
ed a significok inczea%e on the totgl upteke 0f pltrcgen by
plafite A cxop ©f 1,07 tonres of plamt oy matter ang 12,3
tonas of Lrcsh tilder have removed 50e1 ko nltrxonen per hectares

2245456 (B3} Wotol uptake of phosphorus by plant. (Vegetakive/
mwn eooromic portdon of the plart and tuber)

Tho dnta OF tho total uptake o€ phocphorus by plart
are preseficd 2n Tadle 29 (Fige 12).

Tho Qato zevenled that lavels oF nitmgel} ard'pmsmms
had eigrdcicont ¢ffect on the total uphaeke of phosphorus :cy
plarte In ozt cnged graded lavels of potessium £rom %, to
k, bad a clgnidicart effcch on the total uptake of P by plonte

¥

A crop 02 145 térmaa of plant dry maottor amd 1l.5 tonnes
cf frash tubecr Ve 7.9 kg vhosphcrug ha"l.
de2e5e6e () Tomold up‘cakal of potagsiun by plant (?egetativa/mn
eoommic portlion of ¢he piane and tuber)
The dota on tho tokal uptake of potossiom by plant are
presefted 4n Poblo 20 (Fige 1l)e It 4o cvident £rom the Tahlo



p I-(g ha‘. !

FlG.12.
TOTAL UPTAKE OF PHOSPHORUS. AT VARIOUS STAGES OF GROWTH

(MEMI OF TWO YEARS)

1 25 Kg P205 ha~!
P 9 P
Pz 50 Kg P205 ha”
P3 75 Kg P20s ha

60 90 120 150

DAYS AFTER PLANTING
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that by incrcaclng tho level of npitrogen from my €0 0, thers
wvas slgnificart: incrcass on the total ustake of potassium by
plante Uowcvor, incresslinrg the level ©f phosphorus did ot
chow afy oinnificont cffect on the total upteke of potassiuz
by plant Anh rost Cased. But. q;pl.icatian of potassium had
significart cSfect on the totel upt-.ake of potessium by platt,
The uptake was oclordéieart £rom k1 to k; 4n oll the steges
. Gurdng both ¢ho yoarce Ti}aa of agpplication also had signifie
cant effcct oD Lho tohal upﬁalce oEI potassium vy plant, and

t, was algnificantly cuparcint to ty in thies respect durirg

2
both the yCarse,

A crop of A tornes of plank dry matter (non ecoromio
portion of the plart) and 11,8 tonnes of fresh tuber remved
72 kg potpnoofian Zyvonm one hectare ¢f lang,

ds2ebe Criticol lcavc.l.a of mtsicnts

The data ob the relas lonship boetween yleld and mtzient
concerktrotion in iczf are presented dn Table 3l

In gonoral the pook concentrationh of mutricnts (IRR)
in leaf woo Loatd o be at fourth moIith of the crop and
heree theno valkics vere uged for £inding cut the optirmm
coneartralklion or critlical leval for optimmn yiclde A reletions
dghlp betwecn munriont oncentration in lcef with the £inal



Tabio 3le EupericeiL D Celationship betweeh oorrel y3ald ond
follar matpicit cofcentration (i) st the fourth Corth
staje ¢f tho crop an2 the critical corcertrciiory
optimn corcertration of PR Sop optimum vicia.

CpALcnm
Yoo tutrient ‘Furesion COTCEYAEo™
(%)
I o T ' E Y
3004 CAtrosen ¥ o 10.6563+3.078LN 4+ 0e 745152  2.0G56

Phosghorus ¥ @ 4231253014257 + 313400P% 0p323G
Potassium ¥ & 4ol +7.0569K = 1.9224%° 1.0254

1006065 - Litrogen T o 12,5 4 11406251 = 1,40630°  3,5332
Phospioms ¥ = G308 =~ 82050 ¢ 71099 005
Potaselum T o 10,0234e3,0313K + 0e7009KS 2,132

T
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tuber yicld ugs cotablished by followdng the function

y ® by + b, x4 b, x* and is preserted 4n Tedle 3l For
nitrogen tho LaNCtion wes ¥ = 1040563 = 30781 K & 0,7451 ¢
for 1984 and ¥ © 135 + 1140625 H = 1,4063 N> for 1084='C3
The criticol coinutrilent. :. concertretion of nitgogen or
optimum CONCOEration was 2.0056 and 349332 for 1584 end
1984=85 roopoctivelye The functicno £for phosphorus were

y = 4263125 ~ 01625 P + 311 p? soay = 838 = 5008 P 4 7104 P2
for 1984 ard 1004»'85 rospectivelys Tho respaective figures
for optimn icontration for P were 063230 ahd 0,255, Forp
potassfun tho function for 1384 was ¥ o 461311 + 7.0569 K =
144052 K% ondd Sor 1084e'€5 it wes y & 10,0238 = 340313 K +
0+7109 Ka., Tho cxitical concartrations or cpbimm concertrae
tiong of X fox the respective years wuas 1,004 arkd 2,122

SedeTe wailé_ble mtcier status in the oodl
4e2e7:1e; Availablae Nitrogen
Tho data con the effect of trocatmorte on availsble

mtzient ctotud 0f the sol) after esch Crop are presorted in
Table 3-2.--., and mutrient balance  sheet in Appendix Y.

e oveiloblis nitrzogen An the coll Ancreased signi€icartly
with drereace dn the application of nitrogen from N, to N,
However epplication of phosphorus and potascium. Gid mot



Table 32 Lyporimert B,

EE€fect of lovclo of IPK amd time of gplicotion of N apd K

on tho chanses in gvallablc so0il PR and pil ot hatvest.

S N
]

rdtrogen kg ha'zphog:_mma kg ha-lbat.asslum 153, ha'l EH

Treotnoats
1984 100¢=05 1004  1084-'E3
B (40 1 B Dal) 315,75 200455 20456 e 161,68
m,(80g ° ) LS00 D05 2931  FBeB7 166,93
ny (A3 ° - 250450 283,80 2910 57 lo4.24
’ Ca 20 De2l  GeB3 B 0774 1S

P {25 g ?205 ha-l) 339,58 200,52 27.87 33.10 '17:°o37
92 (52 10 " } 342,58 300650 29464 Ha65 158,99
Py (B ° ) 339,08 290,38 Medb ,a8Y 102,97

CoDe NS s 0e494 0,774 5495
Iy (50 15 &P ha' ') 339,22 20711 29,12 34,84 152,38
ky, (2003  ° ) 333,22 DLLL 20030  BeGO 164499
kg (35013  ° ) 343,81 201,50 29,53 Be2g  175.04

Celle et B33 £35S 1S 0774 5295
tl {1 apd B AN two

emlit Q?lic&- .
taon 3d0eBY 295,05 29485 Fe25 165,85
€, (I &0 K 4n three ‘ ' ‘ '
eplit gppllicye .
ion) 340401 297,75 29,19 FH,23 162,35
Cole a8 % 32 C.23 b 338

142,04
139,8¢
137.C0

2,70

140,31
130,72
142,55

3670

134,30
133,81
147,43

3704

141,03

130,33
24915

4e91

4491
4e91

L0

4,83
393
Qo903

04038

4059
4494
4492

04033

G092

493
04020

1984 1884«'ch 1004 1934405

485
277

o
0.033

477
4.79
.64

04023

4478

4.79
483

0.033

4.83

BeT7
0028

eyl
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show any cignlflcam effect on tﬁe avellable gnil nitrogen
Aurirg both tho yoarme Time of application was aleo signifie
cant in tho cato ¢f wallsble pitrogen 4n the soile

40247e2¢ v2llcdlc phosphorue

Tho dota on the avallable P content 4n the soll as
affected by Afivrcst treatments aro preseited in Teable 326

In che £izct year (1984), ooplication of nitrogen
ard potascium had o glgnificatt effcct on the aveilaeblility
of eoil plomhorugs However levels of phosphorie sgplicas=
tion fromp, tO P, had a clgrificant positive effect on the
zvallability of P 4in soll.

Dypirg tho seoond year (1584+'0S) increasitg the cate
of gpplication of nitrogen fron , to n, had significant
. effoct on tho ovelloble s0il Pe At n, level of nitrcgsn
application, though there was a rediction An the wailable
eoll phoophorud, it vas oh par with N,e Increacing the.
1&%195 » £m{n Py O P,y algo had g significant effect on
the availcblo oodd Pe Levels of potasoium application
were aleo nighlficart An thiz respects,

40247030 Avoilcble potassium

The dabo onh ovedloble ecl) potassium are given in
Table 32, During 1084 levels of nitrogen ard phosphorus
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had o cignificant cffect on the svallable enil potasidum,
Levels of :iotasamm had significant cE€cck onh the avallability
of potassiun in colle The available cyftert of sold
potansdum incrense with Arcreasé in the levels of potassium
applicatdon Erom &, to ka; But timo of gpplicaticn was 1ot
clghiflcante

de2e70de 8011 3§l

L] T

" Tho dota on codl pH as affected by oanumwa
croppdng of Loro o presented in Toble 32e Application
of nitrogen Ald ot chou afy 0igrificant offcct on eoll
1 in tho £izet year (1084) and during the cecornd year
(1984="05) clghificantly higher pil was rocorded of8 D, lavels
then the Lovel of phogphomus was increnscd £rom Py O 93'
the pil dncocasod £20m 4488 to 4493 dusing the firgt year
and €rom 4477 Lo 4,84 during the Gooond yeare A simller
trand of inczeace 4 pil with inereace 4n the lovel of
potassiun was aloo cbacrved clxr:'l.rg toth yearse,

40248, Corrciction ctudieg

442,841, Cozrclation between yleld corponcrts and yiald

Simple corrclotions were vorked out betveen yield and

yield corponcrto 1iko rumer of coriolg plend™r, mean

woeight of cormel, harvest Aindex amd leaf area Andex gt 120th
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day after plarting, durirg 1584 and 1984='0S, The ocrrelos
tion metricoo aro preserted in Toble 33, ’

It cxld ko goen from the data thot cherocters such
as meder 0f cormels p.'l.arl:"". mean welsht of ocomels (olse
of cormzl), BAZ onid hearvogt irden were pooistively correlated
with yicdd durdng both tho yeacse

432,842. Corzcletion between uptake o 10K and yield
(Cormel yicid) '

Sirpic mm.!.'eﬂ-.klma were worksd cut between upteke
of nitregen, rhoosborue and pocassium (ot J:ao'r.h day attes
seedlny) twich cormol yicld #d the resulto arc p‘rebeit;ed
in Tablo 34s -

It could bo gech £zom the tablo that thore wags oighile
£icant ponitivo aorrelation Letwsenh uptake of major mutriernte
and cormel gicide |

de24843.Path ahialycio of yleld coponcits and yield

e resuits on the path aRalyels of yield, componerts
and yield ore prescrted in Table 35 (Fige 13). '

The corrolation bctwecn tuber yicld ad tho tumber
of tubers was Oe250 while the direct coffect of tuber yileld
wms 0.610, 7“hie amill correlacion ie madnly Gue ¢o the nogative



Table 33¢ Eypomndt Be Corzelation motris - simmie corroletion amony COPMC). fic?.c‘?.;, yield com=
porents, harvests index and Lk,

1984 . - . ] 1984 -85 .
— T == —
el : . Hoxvest Cormel o Y e . .
yield cociols compel | LA Goonn yicld corm | weight m LAL
1 ere=l weight (230th - . C . ot
— Pott _(oize) | oay) ' wSRUCL —
g;gi-’g’l 1,0  0a250 0ed0690 045933 0,951 gggl“gl 10 0.2880 0e0522 045908 - 046935
) L’um % - ) Y n R m:m"er * . -
: oL -~ T, 1.0 07291 '0e3203 062233 of - « leB v ~Cu 1000 CelS58D 04,3126
TOoEISLE . ) , ms , .
comrrn — ba
o
Keon : . Hean _. 4 a . iy
cormel A0 040200 044330 walght of o 142 0eS007 065537
weloghe . - connzl : : : v '
L% . 1.0 0.5641 Vet ‘ 1 . L0 003332
Haxvest Lal ‘
1vdes - 1,0 (120¢h ’ 1.0
. . , aw) a . A - .
CDe 01046 | Celie 0el045




Teble 34. EBsporinont D. Correlation matrix © cimple orrelation mong ur)tc}.r- o IR &
120th doy abad yield,

o84 ' 1084=~'55
Corrl  Optalc Upt axe Upt sl
y:}.eld & cE . of |
Mrcgen Phospliorus Poiassium
%‘QA’ él 260 Q00977 . 0470011 0e85550 ﬁ‘&imd 1.0 0e37380 V(8474  0D,01365
Uptehe of - ptake cf
ritrogen 260 VeS7303 0, 406585 nitrogoen 1.0 Ce 7D 04TRIHZ
" .
o
Uptdio of Uptake of
Phoghogus 1.0 .0e43146 Phopplhoria 140 VeEC263
teka of - ) Upt ste off . :
potasvlum 1e0 potassium 20

Ce Lia OelOAS " Ce Do 0« 1040




Tahlo JBe. Expopineri He Path analyolc of yicld aud yield oomoorentss

1984 1984=°S5

Tumber of licod wolght .y Correlztion umber of lean welght Laz  Cozrelae

tubera cf tuboy ;c with viglid tubors cof tubeg . tzon with

(Xl) (S.‘.m}.(lm) 3 () X, %, 3 yinld (T)

xl 081018 0o 22004 0012469 O 28580 xl Q0456204 =0,18324 De00S42 0023502

X,  =0e44486  Q.GINOD  0,22694 040695 X, <0.08844 0.96107  C.00050 0488223
}__‘--
S

Ry .0e13062  0.36660 Q454899 0455119 Xy 0.,14489 0.53126  2.017% 0469249

Rocldae (R} = 0020 Residue (R} = 00890

Ce Lo 0f correlation c=cfficlent at 5% = Gel045

fotet~ The dizgonal velues ghow the dlrect effect aid
| the @ff Aagobal veolves indicato the dndirece
cEfcct.




indirzect offcect ©of the mmber of cormals via the ajze of
oommel (=0.449)s Its indirect effech via LAL was OelZS.

Also the morrolation bstween the mmber of cormels and the |
giza of coridd was significant and negative (=0.723). The
Giract effect of tho sizge of cormel on yleld was 0.816 and -
ite indirect d-:’ﬁect:‘ via the mmber of colmclo wall =0.445

and v.‘!.a-m:i 17200 CedIGe These #ffectp ooncributed ¢ a oorre=
lation of 0.407 uith yicld. The corrolatlcnh betwesen ths LAT
and yleld wes 04252 wvhich was the resultant of its direc:
affect of 0.545 and indirect offects via the tumber of
cormeln {(06140) and sige of cormel {04257)e These three factors
cottpibutcd directly am ipdiractly towurds yield by 71

per c=rt in 1p34e

In 1984='85 the corrclation between the mumber of
cormeln plapt™r ond cormal yleld was C.285 - though its dlrect
effgct was O«&04de, It Negative Andirect effect wia the
glro of cormel (=04183) was maolnly responcibhle for this emall
mrrelatic:;n.. Thoe dlrect effect of tho aizo of cormel on
yieid was high (0.2061) and its corralztion with yileld uzs
06882, It coriritused indivectly vla the mumber of cormels
by =0.083 and LAl by 0.010. Though the cosrelation betwesn
L2l and yiald vuas glignificant oMl hich (0693) itso Qirect
affcct was only 0.017. Ita Andirect offect via the oiza



FIG,13. PATH COEFFICIENT ANALYSIS OF YIELD COMPONENTS: AND YIELD
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ofirmelr (C.531) mainly comcributed to this correlation,
The lndirect &ﬁe@ via the mmber of cormels vas CeldSe,
all theso factors cotributed directly towards yield by 61

por colie ' ‘
'de24804.-Pch andycis of rutriont uptalte and yields,

o mmli':.a clﬁ path nanaliyais of yicld with mtrlert
upt eke aze prosorted iR Tdole 36 (Fige 14)a

Tho correlation between total uptske of M and icommel
yisld vas Q018 o which 0540 was ito direct effect ord
Qe165 ard 0105 wexe Ats Andlrect ¢ffects via uptake of P
and Ko 00 corrclation between uptakeo ¢f P and carmel yield
waé 04700 which woo the eum total cifect of the direct '
effect of uptaio of P (064245) apd indircct cffects via N
{De254) ard I (0«001)e Uptcke of K has itsi dlrect offect
0e212 ard indircct cBfects via N (06260) ard B (0e106)
comtpibutlng to a correlatdon of 0586 with ylelds Ald
thege facé:m:ﬂ cortributed directly ofd Amilrectly tovands
yield by &3 pez."cent in the year 1534,

Signictloors corzeletion was choezved betweon upboke
of N, P and XK vith yield in 193¢="85,a8a0e The corrclation
betuween uptakic of N aid yleld was 0.874 vhich wps dto sum



Tablo . Bporineit De Poth analysle of yicld and merdest uptake (8, P ond Re

— - 1984 — T
Tokol upe Total tp=  Zttal upe Tot.ol up~ Total uge - ToGrl upw
take of towo ol ke of Corrciation tko cf Goks of taic of (orrelstion
mtriat IGioiont mtrient with yield mtrient amtriept  mtnicrt dgh yiaa
rdtzogen’ Rmcphosus  potassiom (¥ ritzopefi phosphorus .poboskium 144
% By 0 ¥y * 3 iy
Xy 052030 026515 0610522  D.80976 Ry QeS6070 004565 GeZDOG3 007924
X, 003251 /506 009158  O.TO0XL  Z, Oe42000  Qs06123 0410901  O.50470
[
9]
. \ . =
Zy Oe@B784  0.30885  a21101  0.58%61 Ry Oad4S69 060390  Oe3 0482205
noridze {R) = 045172 : . resi@io (R) = 02370

C. Do ¢ corrolation coeofficicert 2% 5% = D64040

fotca= T dlegobol valucs chow the dlrxeet offoct atd the
off Qipggonal values dnddcato the drdirect effctte



FIG. 14.

PATH COEFFICIENT ANALYSIS OF NUTRIENT UPTAKE AND YIELD
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total effoct dircctly (0.569) and imizrectly via uptd-:e of
P (04046) ard K (0.2»9). The cor:elatﬂnn betwean upt.ake of
P and yicld uas 046685 while 11::3 direcc éﬂect was on!.y 0.061.
Thie aigniﬁicam mt:relal:ion was maim; e to Ats inﬂ!.rec"
sffect via uptake of B (0.424) and K (0,200)s The @lrect
effect of uptole 0f K was 06331 and Aindirect effcct via
Uptake of Il afd P wan re@ecc.wely Qedé0 atddl 0,037, Thee@
dimcr. alid Avicogh e:-iifecw of upk eke c£ K mnt:r.ﬁm.cd to
its significort copxelation with yicid (0.814). all thess
factors cosiributed dlrectly ofd -indlroctly towards yield
by 56 per oiile

4e249. Phycicyl ol Deoromic Gpt!.num lovelo of rﬁtmcr,
phorpmms and potasamm

the dota on ths physlcal and egoronrde cptitun doge of
B, & and K o prozertod 4An Tablo 37

The rolationshipy betueeh yiélé and aypueé fmzziema
¥as ctudicd by 2ittdng a cuedretic toopolss cirfaces The
physical cotitum ¢ose of I, P and K was worked cut £xom the
recponsa cuxfaen Cuvlng 1984 and 1504=65 ord are provides
“&n the Tabige,



I::{:»cs:imna Be Quaﬁrmic resporse sursace of yicld and appltiod mirionts -

T&ﬁl’.@ 3‘7- ‘
.t (12m) fm:- phyﬁﬂ.ca. anrd ecoronic optimm &ices of PK,
- et I Pt:yaﬂ smn:mﬁc
#Yeur Intriost ) _ Tunction cve L “Pﬁ‘ TR e gﬁm '
1984 ¥ 12,4605 + 0,957 ::1_-» s.10a1" 2, 3
. "! ..2“
+5.aca43 :;3 -~ 242887 -;1 - 1.&29‘*&"
- .935 d‘¢3 - 1.%50 Ela - 1.3831 xlxn
flevesen @D x 14290276 + 40 &  GleG 33D °
- Picoslitrus =25 % 04900029 + 25 = 402 1807 o
rotsosing =80 3 14531007 + S0 ‘m 125,5 15i40 tn
- . - - - - ,._‘ }::l
b o ' & .. . L] '
193¢=205 T o 0,355 + 643024 Y + 40056

4‘40&95 -33 - 1-‘5@* 3’.%

. =
‘0,758 :.2 ~ 0.7636 =5
' '--O«‘.‘:.*‘:E\}Silr *:!.:"2 - 0.%&”::;33 —~9125* Haﬂa

?.Z‘.‘...;\.cm . w40 2 L,253550 ¢+ &0 &z el e

-

Dhonolorus = 35 x 1.085048 + B ‘ = G2l Qed-
Pobeopium e S0 x 1.397115 4+ 50 = 119,05 10GeD
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| o dota prooented 4n toble shoved that the physdcal
optimn for T, P ond K wers found to bo 91, 4942 and 12545
reopectively Gurity 1984 ond 50,1, 5241 and 119,8 kespectively
duxirg 10{3@'635';

Tho cooromle doses of fertilizscers Quring the years
1534 and AS0L='05 wors fcund to oo R 33, 9305 18 ard xao 151
¥y he™" ona B 20, PO il and K,0 166 K ha™ sespectively.

4.2.10. Econchico of fortdlicer grplicaticn

Tho econonics of fertilizer applicaticn computed bascd
on the provail ing market price of nitrogen, rhosphozus,
potageium ard the cale price of Eolocagldy ore’ presentod in
Table 3B. ol

~

Tho date reovealed thot tho moximun bemefit cost
rotio ord net incote were cbtodned for the level of nutriond
opplication ot tho rote of 80 Kg nitrogan, 50 Rg P,0g ond

180 &g X0 ha™, which vas closcly £clloved by 80 Kg H,

0 and 100 Xg K,0 "1.- '

80 Kg E’a



Tavle 3B. EBrporicont D, Ecoromica of lovclo of WK ard tim of cgplic&i.n cf B ol ? ot terc
' (Mean of Cud yeornd),

Time of applicatio-n of fertilizers (*f‘El) Timé of application of’ fertilizers (1‘12_)_
i . A : .

: Moon  SOCE O Gromo het | Demefit Mean  Cost of O¥86  mpk popnapay
Treatments  yicia .3‘33-&3" incoma  ircoms os: Yield culti= incana .i.me:m ooet

& ho (rs hady (B ha 1)‘(m ha 11_@55& v na s VEMEY mnah) @ Ba ) ratlo
‘B Pog Koo 6451 045 12020 4525 1,53 6.90 €545 13800 5285 1.61
By, Pog ¥yoo 7e3F D520 14620 6000 1470 7443 8670 24860  6IC0 1.7
By, P Kjg, Be12 08745 16240 7485 1,86 7.88 8795 15760 6903 1479
D Bso Yo 7982 00683 14380 6185 | 1.72 7461 9595 15220 6535 1.75
Dy Pog Kygp 7460 0745 3833 6501 . 1,75 Bel7 8795 16340 © T84S 1.86
Dy Py Kgug 0008 0995 16160 | 7265 1.82 Be29 €945 16520 WX 1,85
Deo U5 Moo - Tel4 G705 14200 5485 - 1482 7.3 8845 14760 G915 1.66-
Dy Pgg Kyop 7e20 8922 14480 . 5560 162 794  E970 14580  S6i0 1.62
Dy Py Kygp 7459 9045 15180 613 1,69 7.93 9095 15860 6765 1.74

By Pag Jigg  Be70 745 174007 8385 1,99 043 8765 . 18720 O0ES - 214"
Moo Pog, Kppp 8698 634D 27960 910 2.03 9.3k 8830 18620 =~ 97D 2409
Ty Pog Kyen De52 8965 19040 10075 2,12 9.80 9018 19620 1000 2.18

o

Ton Pgy Kgp  8e75  S0EB 17500 8635 157 9407 | 2915 13140 9225 - 2.03
Bos Pso Kyop - 959 0020 19980 10990 2022 1009 9040 20180 11140 2423
Tao Pgg Kygn 955 DLIS 19100 9935 2.10 10,22 9165 20440 1127 2.23
Dag Pog Keg 882 9015 17620  B60S 1,95 93 9065 16700 635 2600
Do Pog Ko 9+5C 034D 15000 936D 2.08 10,16 9190 20320 11 2.2

Lo Dy Bpgp 9e5¢° 9265 19090 9615 2,06 10016 925 20320 1S 210

{(Coriie ee)
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Teble 2B (bntdele Expepiment Be Deommics of lovelo of IBK anad time of cplloionof ¥ and B
+ C.'n tﬂm. )
TT0 oF ooplicmion o T tliinm (1) Ti00 OF SQAiCoeion OF fezen.&m‘{%a?
. . Cost of ot of _ Bolew
- Fogn Gross Kt Bonefis tean Orosg et
: _ aliti= - . Cilti= £ir
Treatoctin yia.dz vation mccmfl 3::&&31 ::_z:st-. y.telfl Tation im%l dmfl iery
BB pgtdy (BhaT) (mng ) TS ) (o pads (3 ha D) (® 8™ getdo
'nm',' Pos I, Cs72 €93 17440 6505 1495  Ge2i 80ch 18420 4% 265
Byon Bog Iy . OeE5 8060 17700 8640 1495 0,28 o110 10560 9450 204
Doy Pog Igp  Be70 9165 17400 8215  1.89 Dedd 92% - 10030 - ondS 2.04
Dion Pgy gy S¢70 5088 - 17400 ° 8315 1,90 877 .01 A7540 - 8405 . 1,92
Ry o0 Psn Byoa 007 9210 179 8730 195 De65 9% 39@~ 10040 2,08 t;l
By Pgg I55, - 9451 933 185 0855 2408 9,89 935 15700 "10395 . 211
Py Pas. Iy -BeG53 .. 923 1730 7 8065 3487 | 937 09205 10740 9485 . 2,02
; o Dy Lluo 0287 9360 . 17940 £8S0 || | .92 e26 - 940 12520 911C 1,97
.80 19485 18600 10125 1,96 D90 B 1993 10335 2409

Lqichs, of JPK (g ha %) ,_

Poye

Pspe p75

ﬂﬁ. SO‘ 7-31;139 h»'

-}

: Ii:}ac mckmg ® 50, 1'30, 1.)0' R KaO ha

Cosh 6€ aulelvatinn (s ha-i') = 8000 + coot
. : o, of fextiliopy
Brice of aloczcia oormed’ = Ee@ 1:9

Pestilizer price (S g™0) § = 5,50, PO

)14 'rcao 2 225



Teble 33n)e Inpoxloois Be Ecoionles oOf lovels of PR goplication on taro

Coxmel yield ¢ ha

Net income Ro bar-

Tredhomto
1904 198255 1984 1934=€5
By Pog B 7480 5¢52 " 7250 15
By Pos, Byeg 8450 Ge23 7830 3000
Do Pag Byig 9,19 GeB1 S605 4055
B0 Py g 8.01 Ge21 2930 3750
Bae Pso Eyno Dell ©e74 0455 4705
nw 950 1325@ .32 704 9720 ‘51?0
B0 Pog g D456 5095 8315 073
B0 Pyg Bico 84020 6437 8665 3705
.0 Pgs Baso 0,065 5485 8245 4640
By Pog Bgp 10649, 7e30 12255 G390
Do Pus By 30,43 765 12005 GG70
The Pas Beq 12.17 0a10 13360 7345
B Poo Koo 2035 7445 11825 0%
Tgp Pgo I:lco 11,88 B.19 147560 7260
Doy Pro Higo 11,50 Be20 123990 727
Tho Pog Koo 10466 7449 12250 5955
Ny Bpg Byos 11.54 8.11 13920 7000
Neo Pog Biso 11427 De42 13240 7545

Corizlene

©) 8T
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19843 1984=185 1984 19684="CS
B 50 P Ho . 10,50 743 12035 5005
Byao Pos Bypo 10.22 7489 | 11370 G710
P20 Pos Bigo 10421 7492, 31220 5205
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By oo Pog Fano 12,15 0a5 | 12045 7155
) ey Pys B 10450 7042, 11920 ~ 5590
;20 Py B0 106 30 Te02 11215 6455
0120 P4g kiso 11,35 Bed 13200 T3C0
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5; DISCUSSION

Seds .; Experiment 'At

The results of the experinent *'A*, Se. Bffect of
plant population, sourco of planting materdal and mulching
on the yiold cnd quality of Colcoagia ore discusaed belowy

S521.1. Crowth characters

It is seen that (Table &) plant populaticn had no
significant effect on germination, This might be dus to the
£act that germination is a quality related to the sead which
is indepcndent of population denzisy, Similar results wers
roported by Molan Kumar gt al, (1973), in Amorophophallus,
Tha source of planting material viz,, cide vs mother cowm
aleo could not makse aignificant affect on ahls. characters
In both the caoses some gernuipatinn percentags vas ochioved

_at 45th day afeer plarking, The compdratively long rerdod
tokan for £ull gomination may be dus to tha fact thidt cune
encunt of scod dormahcy 4s provolent in the tubera,

Though nuiching had effect on germination, it o on
rar with po mulch controls Effect of mulching en eccdling
cmergence has besn reported by ceveral workers (Coruso, lé&ts,
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Miller 1969, Yamatava ond Logovaya 1976), but mostly on
tonperata region crops 1ika potato, ‘uﬂara muiching may
provide higher temperature for scedling chergence. Bub 1n
taro vhich is mestly ¢rown in the troplca, the effcct of
mulching on scedling energence had only littlo dmportances
8imilar rasults have been reported by Lyonga (1979)‘ in
cocoyam and Remolam Joseph and Xunju (1981) in Colocasdas

Sedelele Number of lcaves por plant

Mant pcpulation end souwrce of plonting matarial.
had no significant effcct on the mmber of leaf production
pj.ant'."l (Teble 2)s Similar results hove already beeh reportod
by siothur gt =]1. (1966a) Ramalem Joscph end Kunju (1981) 4n
€050, '

Malching aloo had no significant effect on the mmber
of ledaf productlion during the early stages of plant growth,
. This is in conformity with the £indings of Korikari (1973) 4n
tarca DBut on 90th, 120th and 130th day mulching cxorted
aignificant influence on this ch&actsr, and it uas geel
that green leaf mulch had recorded the mexinun nutber of
lesves plant.'i. This might be dua to the higher oupply

off plent nutrients by green leaf mulch ag comparasd to other
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muiches. The efifect of nutrilento on leaf production has
boch reported by Pillal (1967) in tarc and by rPoterson
et a1« (1970) 4n sweet potato,

5elele3s Helght of plants

The effcct of trectments on height of plants (Takle 3)
shoued that, upto 90th day plant population hrd no eignifie
cant 2ffect on plant heicht but therealftar lower plant populos
tion unit™' land oxes recorded signi€icantly higher plant
height, This might be dues to the fact that at gramd cvowth
gtage lepser nunber of plents !mzt;'l lam area had coMplrie
tively lesser competition Sor light, . nutrients and apece which
contributed to better growth of toe inmdividual plantse
similar results were reported by sivan (1973) in taros

Betwecn acurce of planting material, mother com
had recorded higher plant hefght only in tho £irst obacrvae
tion ard 4n subseqguent chservations sourco of planting
materis) had po aignificant offect on height. The inltin)
higher plant hoicht recorded for mother com might probably
bo dus to the highor content of stored nutrlents in tho
mother coms, vhich might have praspted batter initiol grouth
 of the plent. |
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Hulching had significant cffcct on plant holight.
L€ muleh and watgrhyacinth have recordod highor plent
holght over polythens, cair waste ord no nulch controls
This ic in conformity with tne £findings of Jordan and Opohu
(1965) in cocoa whercin they observed that mulch trootmont
gave outstanding results dn torms ¢f general growth, stam
diemeter, height and carly bearing of cocpa. 3Similar resules
vere also reported by Enyi (1967) 4n Cocoyom ond Mohan Kumar
et 8. (1973) in Amorphorhollus,

S.lelud. NHumber of suckeors plam:"l

It io secn that plant population had no sighificant
cffect on the productlon of suckers p],anf:."l exeept on tho
€irat cbocrvation. Source of planting material ile., mothern
corm had sighificant effcct on tha production of suckero
plnnt;"l over nido ccem (Fig. 4). This may probably bo Que
to tha fact that mother corm contdins mox:a' nunber of 1live
axiilary buds than sideo corm whilch contributed to mora
mmber of guckers plant"l.' similer rosulto wore remrtcg

by ahencd ard Quasem (1968) in potato.

Mulching had no gignificant effect on the preduction
of oucksro. This miché be duo o the fact that sucker
production is mostly o chardcter modified only by tho
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sourca of planting material used ard enviromentel fectors
4o not have any control over this character.

51,1350 LAX

Flant population had significant effect on LAI
(Table 5 Figs 4). An increase &n the plant population
resulted in an increese in the LAI. This is in agreement
with the £indinge of Enyi (1967) in cocoyam that LAX romelly
Ancrasses with incraeasing plant Gehsitys Similer results
_vere also reported by sivan (1973) in toro axd Asanuma of ol
{1984) in potato thag leof apd stam dry matter :m:z_ uaro

higher with increasing plant densitys

Source of planting material uwds found to have onrly
little effect on LAX. During early stogesof growth mother
corm had racorded oignificantly higher LAI, but at 120th
and 150th day there was no significant differernca for this
cheragter, Tha initial higher LA recorded for mother com
@ight probably ba due to ths higher mumber of suckers plant™ .
But Suring later stages the leaf lamina produced from tho old
corms was bigoer In size than the plants raised £rom mothor
oorm, which might have canpcnaated for the leaf area produced
from significantly higher mmber of suckers p].an’t-."a' emerged
fron mother corm. similor results wcre also reported Ly
Kanalem Josoph and Kunju (1981) in ﬁm.’
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The effcet of mulching on LAT was found to bz in-
consiptent, During earlicr stages of growth mulching had
no effect on LAI but on 120th and 150th day. leaf mulch had
positive and significant cffect on LAY. Tho efifect of mulche
ing on Incredsed leef aret has been reported by Azariah
{(1954) 1in potato, Enyi (1973) in Cocoyam and by afne (1981)
in Halze,

The maxinun LAX was cbserved for the treatment Colw
biration ¥;8,J This might bo due to the fact that among tho
mulch materiad leaf mulch has recorded the maximun LAT
vhich was sgignificantly sugerior ¢to all other troatmentos

501 leBe Weood Grouwth

Tho ¢£fect of treatment on ueced crowth (Table 6) chouad

that mulching had significant effoct on veed growthe Thioro
was practicelly no weed growth in black polythene mulch
rlot. This might be dus to the total Aimiration of sun
light under such gituvation. Though 1t uas effective in
the control of weeds 1t was not aneccnomic proposition for
a crop 1iko tero, Thoe pext best tireatment in controlling

woed growth was 1leaf mulchy

Batuech soureces of planting materisl maximun woed

growth was observed ulien side coms uere uscd &g planting
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material. This micht be dus to the nignificantly lesser
number of suckers produced from side corms tTable 4)
regulting An more interepace left out for tho wesds to grous

Feant population h2d o significent effect on tho
weed population,

The interactions {Table 6A) 8;M, ard 6,M, verc signim
£icant in the control of wseds. This might bs duo to the
f£act that black polythene mulch had completely checked
the weed population, Amorg other interactions "15 and
M5, vere algo found to be eﬁfectiva in the control of wecﬂs.
The e £fect of loaf mulch on weed conitrol has been reporteﬁ
by VAllanuava and Tupae (1979) 4n taros

Sele2s Yicld cumponents and yield

S5¢le241e Mean commel welight p].am-."l

. Haxinun comgel yield per plont was obtained for the
plant specing of 60 x 60 am which wvos oidgnificantly superior
to all the other spacings. Higher yicld p:.ant"‘ at wider
spacing might be a5 g result cf :l.-esaer: competition botween
plante £or light, nutrdents and spase, which might have

reoulted An tho better utilization of growth inputs for
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productive purroscs. ' 8lailar results of higher yleld plant“]'

at wvider spi3cing have been reportad by ceverdl workers vizs,
Mohankwmar et a}e (1973) in smorphophallug, Gurnah (1974) in
yoms, Pardales ard . - Villenueva (1984) in taro,

Bgtuecn sourcee ¢f planting materie) sighificantly

higher coomel yield p].e.nt"l

This might bo due to the €act thot the mean weight of cormel

was cbtaingd €or sida cormbe

p].c‘rnt"l was highest when side corms vere uced os plenting
matericl (Table 7, Fige. 5). Similar results were reported
hy XKemalem Joseph and Runju (1981) wherelin they found thot
mediun sized cormels ag planting material had contributed

to the mexinun welght of cormels & compared to the planting

cf mother Corme.

Green leaf mulch had a nignificant effect on tho
cormal yield p].am;"l. This might be due to the eﬁﬁect of
grmn' leaf for providing a batter soil rhysical cordition €or
the batter development of cormels as woll as the vinecrenscd
supply of plant nutrients 8s evidenced in Teble 11. Holoture
may not be a factor, ap the crop was raised under irrigated

condition.
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Maximun number of cormels plent™ wae obtained for

the treawent 60 x 60 ou ard G0 x 45 @n, This might ba dun
to the fact that wvider apaging may facllitate lesa compotie
tion hatuweech plants for mutricents, light oaw space, result-
ing in more mumber of cormels per plant. Similar results
wero roported by Enyd (1973), Emunch ard Plucknett (1973),
and by Papdales and Villaruera (i984) in tavo. Source of
planting aaterisl had no silgnificent effect on this character
(Table 7).

s;milarly higner nunber of commols produced unier
icof mulch (Table 7) might be 85 & result of better avdilis
bility of nutrients and favourable physicol corditlons of
tho e0dl for botter grouwth ard development of the cormel
(Ieble 11), This is in conformity with the fﬂ.nﬁings of
Remalem Joseph and liunju (1081),

Tha intcraction effcct of plant population and
mulching (Table 7a) wes signiflcants Haximum mumber of
cocrmels p].cmt"l was cbtiined for the treatment combinotlon
P, vhich wvas significantly superior to all other coabimtionsd
it 1s cvideht £rxum the dove discussion that the plont
spacing 60 x 60 cn recorded the meximun Nurber of cormols

p].ant"l vhich was significantly suporlor to the plant
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spacings 60 * 30 and 45 x 45 om, mhewise nuiching with
grecn )oat uas sujerior to all the other materiale uced
Therefore it e ¢quite natural that thelr cunb:inatﬂon a!.so '
gave significanrt effoct, | | -

S5clee3s HMeoan weichi/size rof commel (g)

It i cvident frem the data (Table 7) that plont
population Mad significant effect on the mean weight of
comele The cosmel welght ranged Soom 28 o 42 @ ccrmel"l
#aginum laizeﬂ cormely uara produced at wi«:?.er sracings of
GO ® 60 cme, This 15 in Agremment with the £findings of
Ezunch and Fluckrete (1973), Mohankunaer gk 8). (1976b),
sivan (1973) ard by Pardales and Villenuova (1984) .I.n €BrO,.

Betmen sourco of planting material slde corms recoile
ed a&gﬁ.ﬁ.tcanuy bigqger siged mrmcls than mother cormy
It may ke remembered in this connsction that thore was
oignificant reductlion in the nusher of cuckers planb'l
{Tablo 4) in ths cage of side cormmo aj conpared to mother
comas vhich contributed to ‘lesser ccanpetition for nutrient,
1ight amd [gpice, resulting in significantly bigger siged

cormels in the case of side cormay
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Mulching had significant effegt on the production
of bigger sized cormels ond leaf mulch had been the best
in this respectsy The increaced sige of tubers by leaf
nulching has been reported by Lol and Hahn (1973) &n ya

end by Mohankumar gt &l (1973) in Agorphophaljus,
Sele2eéde Cormel to Corm raeio

It is evident from Table. 8 that significantly higher
cormel to corm ratio wap obtalined Sor the plant spacing of:
60 x 4% cm, which vag on par with the plant spacing of
60D x 60 cns The higher Totio obtalined for 60 x 45 <o was
the result of significantly highor cormel yield produced
for 60 x 45 an spacing and & tho same tims thore wes No
significant difference fcr the production of mother corm
at varying plant spacings (Table 9).

Batwesn source of planting material side com record=
ed significantly higher commsl/corm ratio over mother oormm,
This has cccurred 29 & yesult of significantly higher yicid
of cumels recorded for side corm over mother corm (Table 9)5-
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Hulching nd no significant eoffect on this charactor,
The Anteracticn of source of plarting macerisl and mulching
ghowed that cignificantly higher cormel /corm racio wag
obtained for the treatment combination 84M.. This wis as
a2 result of lower yield of mother corm in the treatment
coanbdnation O,M..

54102e5s Cormel yield

It is evidont from the data (Takle 9, Fig.6) that the
plant spacing 60 x 45 on hed recorded eignificantly higher
vicld of commels over other plant populations tried, This

is ag a repult of optimum number of plents unit area"]'.

and an incresee in the number and size of cormels plant"l
(Takle 7). This is In agrocment with the finddngs of
Gurnzh (1974) thot by inercasing the plant population xem
9000 to 36000 plants hoctare™ there wes an dncrease 4o
yicla in yam. Mohankumsr gt o). (1976h) cbtained signifie
contly higher yield in taro at an inter row 5nd intza

row opecing of 60 x 45 an beyond which there ctcurred 2n
yicld reduction: Chamira (1570) also recorded tha maximum
yield in Golocasia ot & specing of 60 x 45 cm in Pi§is
similer resulis wero aiso reperted by scveral workers like
Ezungh and Flucknott (1981) and siven (1284) in taros

.
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Detween source of planting material memimun cormel
yicld vwas cbhtalinad when side comms vworg usad G planting
materdal, The significontly higher yield recorded £or
8ide corm might be duz to the sianificantiy higher cormol
yield plant™ '
corms (Table 7). Similar restlts worae obtained by Kamalcm
Joseph and Runju (1981), uwharein they got highest comel
yield uhcn aide corms of mediwa size wore used as planting

and mean welight of cormels recorded. from cide

material over mother corme

Amerg the mulch materie]l used, significant yleld
increasa wes obtained for green leaf mulch. This might be
Gua to the increased supply of nutrients end better soil
rhysical condition provided by the grean leaf mulch for
better dcvelopment of cormele (Teble 1ll), Similar rosults
of yield Increase for green leaf mulch have besn reported
by Balcdirishna Rae (1957) in ginger, Enyl (1867) In Cocoyin,
a2l and Hahn (1973) 4n yam, MohankunSr et al. (1973) in
Anorchorhellus ond by Kargkard (1979) 4n Cocoyam.

Effect of trectments on mother corm yicld and non
marketoble cormel yield (Table 9) revesled that there wqa
ro significant cffect for plant population @md courca of
planting matcrial on theso cheracterss: Leaf mulch had



increased the comm yield, This increased production might
be dun to increased supply of plant nutrients through leafﬁ
mudchg

Regarding non marketable cormel yield (Table 9)
plant apacings of 60 x 30 and 45 x 45 cu hove recorded the
m{l_x!mun'qtmnciéy of nch merketable comeels, which wae oigni-
£icantly superior to cther plant populaticna. The higher
rate of pmductix::m of small cormels in high density plants
ing might be dus to the competition bstween plants for
various production irputs restnting in smaller sized cormelos
similar results of undersised cobs and comesls under high
density plonting have been reported by Willcy and Heath
(1969) in maizeiby Siven (1973) in teros

5¢lal2s8s Total dry matter yield,

Total dry matter production showsd that (Tabla 9)
the rlent spacing 60 = 45 .cn recorded the maxinum dry
ratter production which was significantly superior to oll
other spacings tried. This is &3 @ resuit of optimn
number of plents unit area~  and significantly highor
comel yield hectara'-'i (Table 9).

8ide comm s significantly superior to mother corm
for tota) dry matter production.: Leaf mulch had a significant



172

effect on the total dry matter i:rodmtzon cvar:' o't‘-.lwr :;lulch?«a
trisd. This might bea as a result ¢of batter nutrient sunrly
and better improvement in the physicol condit.‘.',én of tﬁe soll
by leaf mulch (Takle 1), I

5ele2:7. Harvost Tndex

Flant population and source of planting material'
hed no effect on harvest index, whereds mulching had a
is&g‘n.tf.tcant effoct on harvest index, MNaximm harvest indt-a:‘:
vas cbserved in loa€ muleh which vas slionificantly auperlor
£o the other mulch materiala ueed. 7Thia was as a result of ‘
higher rroportion of economic yield in the total bio-muss
production,

Sela3de Q‘!Elity agtributes
Ss1.3.1s Dry matter percontage

Thadry matter pe:centage. of tha cormel was signi-
£icantly higher for 60 x 30 cm end 60 % 60 cm spacingyy
This might ba due to the higher content of woailebleo soil
potapasiun ag cvidenced in Teble 1l. Tho effcct of potassimn
on Ary matter production dn tuber Ccoops g br;en reported
by several workers like Pujise and Tauro (1967) in Sueot
potato and by Rumar gt 8). (1971) in caasava,
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Source of planting matordcl had no affect on the
dry motter content of cormels, This may probably be dus
to the fact that tha quility espects ere influenced mootly
by the variotics and the envircnuental conditions rather
than tha sourco of planting materialoe Mulching had signie
ficant effect on this espact. This may rrobably be as o

result of increascd supply of nutrients by the leag mulch .
| (Teble 11). similor restlte have beon roported by Lol and
Hahn (1973) 4n yam and by Enyi (1973) 4n cocoyams

541432 B tarch pe}.'centage

Regarding the parcentage of starch in comels the
disferent treatnents had no significant effect, although
an increassd percentage of starch vwas cbserved in louer
plant sopulation de. 60 x €0 cu and 2n the leaf mulch
tredwmant, The etarch percentage in cormel s mastly a
cheracter of the varisty and mutrition of the crop, ard
cultural menagement hos little cefect on dt3

Ss1.3.3. Protoin centent

Plant population had a significent effect on e
content of protein in cormelos Maximum protelin content 2o
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cbocrved in the highest plant population unit ares™

(60 x 30 am) which wvas significantly supericr to othor plent
spacings. This may be @3 a result of lcower cormel yield
under such spocings vhich might have resulted in & higher
percentage of protein in commels {(Table 10).

Leag mulch had significant offect on tha contsnt
of protein in comclse. Thisc might be 8s a result of hicher
centent of nitrogen curplied to the crop tlrough grecn ledf
allch (Table 11), Incresse in tho content of protain 4n
commeld by incrcascd ndtrogen content in the soil hes beon
reportad by goveral workers like Hadpurd and Sing&i (1966)
and Gupta afld saxona (1976) in potato,

Dele3dede Acridity and cooking quality

The axalata content of the cormel in mg g"l shovwcd
that (Table 10) there uwas no significant offect for the
trcatnento. Thisa may ke dus to the fact thoat acridity is
a variebe;l character and may rnot be affccted by cultural
practices,

Crganoleptic test showed that there was no merked
differcnoce for tho cookling quality of thio cormel,
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Seleds Avallable NPK content ard physical properties’ of
ths sodl ' :

5%ledsl. Available NPK content of soil

It 1z ecen from the daga (Table 11) thst plant
population hod significant effect on the avallable potissium
content of the soil. This might be due to the fact that -
the plent apacings 60 = 30 cn and 80 % 60 an had registored
significantly lousr commel yleld over 60 ¥ 45 om apacing
and t:he‘re.by the é;uant:lty of potach removed f£ram the cold
might be less vhich reaulted in a higher percentage of
evallable potiagefun in the eodil, vherecas sourc;a of planting
materiel had no sighificant effect on this character, MNulche
ing had significont e¢ffect on tha ava'.‘.labi.‘.itf of NpX
content An tho cofl. The inoreased wadlability of NPK
cotitent Sor leaf mulcn over other mulch materiols might
be due to iho autrient adoition on Geconmposition of the
lcaf mulches Thacffect of green leaf mulch in increaging
the content of eoil nutrients has been reported by Mohon

Kumas gt a). (1973) in mozphoohallug.

The interaction effect of sourca of planting materin}

ond sracing was aleo plgnificante The maximun avalidble
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nitrogen contont was cheoxvel 4n the Lreatment cambination
6B, {Tablo ila)s The highar content of nitrogen in the
twactmant cambinatidon might ba duyn to the slgnificently

1 fer 60 % 60 an

lower ot of sucker produstion unit sred”
ap2cing, vwhich might hiove faciliunted les8ger uptako of
nitrogen and retention of comparatively higher lcvele of

N An tho coil.
Selade2s BULR dammity .

Plant gpacing ad a pighificant affect on the bullk
da{aity of tha soil {Tahlo 11)s Tha lowest value of
1,604 g oc™ was cbserved in GO x 60 an opacing. This mey
probebly b2 due to the higher organic mdtter content 4n
tha soll in thot treatmant which 4n turn alght have m&h

buted for higher nitrogen content in the scil (Toble 11).

Mmaching hkd significant offect on bulk denaity and
the Joucat value of 1,600 g cc"l w2 recordad for green loas
mulch, ©Efeot of organic nmatter in low bulk Sems ity vwslucs
hos been reportcd by Backuen and recy (1967) Lol (1973) ard
by Sasgidher (1978),
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5._;1;4%3.. Water stable aggregate

Leaf mulch hod & eignificant cfect on the producs
tion of water stable ggoregate fn the soil. The highor per=
centage of water stable aggragates in lecf mulch plot might
ba as a result of od8dition of organic matter through leaf
mulche Highor soll aggregltion s a result of addition of
organic matter has beeh reported by Horrds ot al. (19G6)
ond by Runar and Ghildyal (1969);

Bede DIxporimori D

Tho rocuito of the dmwestigasion on the cE€act of
graded lovolo of pitzogen, pmépho:us., potadsium arml time
¢f spplication of nitmogen and potasnéum on tho growth
charactcsC, Yicid oosponents, cormel yield ond quelity
aspects, ry nottor production apd mtrient uptoke of taro
are dlococed Bolous,

Selele Crowth Aaractors

Sedelels, Plort haight

The readeo ravealed that &h Ancroaso dn levcls of
nitrogen cdgnificorely inoreased the helgtt of the plert
upto 120th Ay cofter plenting end then tehded €o docrease
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{Table 12)s Thig type of growth pathesh 4n tare cuggests theh
for =arly vajdtative growth higher 2ewaelo of nitrogen are
goquireds Iho incrsaced growth of plont at highsr levele of
nitrogen wold howe aomkributed €0 higher tuber peduction
by vay of criianioed photogyikhetic functions resuleling in
higher caxbobydrate prodiction, The influeches of nitrogen
on the vogctative groweh of oy plant 18 a well cotoblishad
phetomeron t#ildi noeds no detalled diccussion. Similar
increace An plant hoight due to higher levels of nltrogen
applicotion hoo boch reported in caro by Purewal ekd Dargan
£39570) and by Haosadn and Reehid (1902)e

The Goereace Ap plant helght chscrved ot 150th day
after planting nay Lo due to the fact that at t‘:h.“le'eéme.
" the plarss oo golng through tho octive etage of ‘tuber kulke
irg and oo cach the photosyrthatg may be utiliced for oing
activicy. Uim&..ar remlt:a were reported by S8ivan {1979)
mereiu t'.ho ‘eﬁ dry matter increased vesy rppidly durdng
cm enr:l; pmt of the growth of terc aml reached a poak at
nbcmt Zﬁ:h ek ard thercaﬁtar tho plart &y matter deciited.

apnllcation of grefed doges of phogphoruse (Table 12)
did ot diw ey clgnificent £fect on plant height gt most
stages of oboozvatioh. The prabsple ressob for the lack of
zasponse nyy be tho higher level ¢of avellghle phosphorus
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in the cofl (Tchie 32), the ron slomificat effeck of total
dry mactor podaction, COR ., (Table 32 ond 23),ard the low
roquirenint of phocphozus by plant (Table 20)e Similar
rasults woro roported by Purewal and Dargan (19571:).. pillal
(1567) 4n toro, Purewal. ard Dazgan (1959) in Sweet potato
afd by Mohoh Rurar &b ake (15763) 4n casoavae,

™o dobe revealed that potassium et.puczgs.on dncreased
plart holoht aloniflcantly & variocun growth stoges (Table 12).
Howover, olgnifientt. cffect of potessium wan cboorved only for
100 Ky 1:‘20 ha"l., This dhows that 100 m.gao ha‘l 1o guiflciert
for cptimn vogobatlve growshe This hag beeh further explaired
with the plamt dry matter prodiction (Table 21) whoroin signie
fileamt incoonse In platk &y matter production was obscrved
upto 100 K5 l'.aa ha"l'. Similar reeults were obsurved by
Purewal ard Dozgan (19370), abit ard nlferaz (1979) in taro,
uheresn plorto cipplied with 50 Ky cadh of B, PO, ofd K0
vore aighiiflcently taller thanh undartilized plantos

Se2ele2s, IriXr Of lecaves plant™

™he Qota pregcried In Tzble 13 zeveelced that only
potaschin had clghificart effect on the production of leaves
91&!11:.'1 in oot of the growth stegoo OFf tamm, whilc P had
no effcct on this tra!:t ehd effech of nitrogen was obscrved
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only st 90th day ofter plamting. The leaf proasction ctarted
slowly ol moximmm legf area was attained by sbaat the 16th
vesl efter plonting, According €o Siven (1984) leaf rumber
and leaf orea cah be ircreased by scdéecucte supply of molsture
and@ mitricito,. Simllar remilte of Ancreascedlesf prodiction
by Incceased lovel of nitrogen applicstion have been reported
by Prenma) L& gle (19820) and de 1la Peha and Melchor (1284)

in tarce,

The lock of gespanse for the gpplicstion of phoephorus
on lesf prodactlon may probably be due to the fack thet this
mtricnt 1o rogstly utilized for the production of mclelc
ecidy, mcloowprotelin, cowelzgmes ke FAD, Kap etc, and
may have littic ef2f€coct on the vegehetlve growth "oif t:am.
Slmitar 104t of rosponse to P An leag prodickion of ceoro hao?
been seportcd by Purewal abd Dargen {1957L)s This eanbe .
further ¢iplainad foam the dats An Toble 14, that the aplicoe
tion of phocohorus on LML was fot ciard€icant 4n rost of the
growth ctagaos, The leaf Sry matter production (Toble 18)
ala rovenlad that thera was mo algnificant diference
between tho icvals of phocphorus durdyg aty of the growth

ctadene;

applicotion of potaseium at 100 Ky 326 ha"l wvag found
te be cifcctive 4n the production of runber of lexves Auring
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most of. tho ctojco. This 4 in sgrochert with the £indings’
of Purcwel ond Dargon (1257b) ond Pillal (1967)., :

Ti of gpplication of ¥ and lt wes fot aignif:lcant
An increaciyn leof productions In two @J.it @puca:iom
half 60!:30’!.' Il erd K and the mmltg hal.ﬁ sy of N a:ndR
were recoived at the end of the £irst and pacond month after
gezmination, thorcas in three aplits only two thirda of the
nitrogen ord potassiim were received durdrg this times The
lack of reoponco fop the time of zpplicastion might probahly.
be due to thiv Lact that tuo third of the e 0f B 51d R
received by tho ord of second morsh might bo sufficlent to
profice anough mmber of leaves and tha oo third dse of BN
and R recaived by the end of the third mornkth may ot have
mch Anfiuchioo on leal prodiction as thoe crop has started the
produckivo pliaso and a9 auch the dooe of nltzogen gnd potessium
recolived Girlrg this time might bave beob utilizod £or Cormal
prodqucticn oo ovidonced in Table 16, vheredn throo gplit applica=
t.i.on cf I oand K has recorded cignificartly highor osrmel
y:l.elq cyer €D c;:lit. spplication of W amd Ke

5e2elede, Lcnd Arca Index (LAX)

Lovclo of nitzogen revealed cignif€icont dlfferance
in LAT st varicuo grouth stages Qirino both yeare (Table 4,
Fige 7)e, ID St of the stages maximm LAY yas recorded
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et B0 K3 ndtrogen ba"l., The irportant of nitrogen as a

factor in trfiucrcing LAl has been Teported in mary cropse
Accordirng to froocell (1973), as nitrogeb ourply incresses,

the extra protoln produced allows the plard leaves to grow
larger &5 hioheo to have larger surface area avellable for
piwtosymlnaia., inczease 40 LA wan alao Qe to an incxease
dn leat sumbor ot bighor jevels of nitrogen as evidanced £xom
the Aata illdi'i‘cble i3. Increase in leat a:ea ue to incre-
!;aen:al Gooes of rierogen was reported by Purewal amd 15argan
(1957b), dc ia Pcha and Plucknett (1572), Premxaj gt gl. (1980)
and Hugooln ard fashid (1882) 4n tarle

Applicetion of varyirg levels of phosphorug was not
significant in Ancrcaslin leaf area irdest in most gtages of
growthe It ol Do S3:en 4n this connection thit the effect of
P was rot cigpdllieant in the produceion of lesves also, o9
chown in Yaxie 23« Simllar remiltc wore reported by Purewal:
and Dargan {19570) and Pillal (1957) in taro,.

Loaf ooea index was increased signlflcoartly by increag=
ing the lcvcl of potassiume Mavimam leaf area was oboerved
ot A50 K3 K0 ha"l. but wan ob par uith 100 Kg K0 hn"]'. The

increascd leocf arcoe for higher lovalo of poteSeivm may be due
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to the sigrificartly higher rete of lesf prodaction e higher
lavela of potosodin ss Seand in Table 13, This 18 in cornfor=
mity with the £ipdirngs of Purewal and Pargan (1¢57h) and ablt
and Alferaa (3079)s 7This cab bo further explained by the
incrassed uptaic of B with K application (Teble 237)e

Tino of ppplication wan also fourd to bo effective in
Inxeasirg tho lcoof area indexe, Application of nitrogen srd
potassinm An chroo Oplits was eignificantly superiot to two
spiits. Tho highor lepf arca indax cbscrved for three mplit
sopiicationn my probably be @ie to botter utilisstion of
nitrogen ard potascium for leaf araa éevelopmt. Taro 19
uaally groud ulxior eolst corditions apd ¢ho caop has a shallow
root gynton (Ofxucme, 1984)e As such there is posglbility of
a part,of ¢ho @Mcﬂ N and K bedny leached Leyond the root
‘ aone vhenl grlicd 40 lesgser mumber ©f eplits vhereas three
eplit epplications of N and K may facilitcaoto botter avolloe
billty of thooo mtplerts for grewth o1 dovelcpmait of taxce.

Se2e2e Y¥icld componcria a4 Yield

GeZe2eds Cormel yicld plent™t

Tho dota prosented An Tedle 1S rovezl the Arfluenca

of nltrogon, potasiium and timw of gpplication on the cormel

yield plont e,
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Commel picdd plare™ dicreaced sigrificantly upto
00 7 nitmogen apd 190 kg K0 ha™l. Toree eplit sprlicas
tiona of nitregen and potsdsiun were sigri€icartly euporior
to two Opdldt applicctiongs Levels of phosphorus were 1ot

clondiloorte

 pooled arolysis ehowed tho consictency of trestmerts
ovar pe...‘ﬁ.cas {ippendin IV)e RO drteraction was obscrved
besucen majer treatmeits ofd yOore
. Ineressed cormel yicld phant”
ohd tino of application can Do substoltiated by the dncreased

1 ¢or ritgogen, potezsiug

LAT Zor these treatments ag chovn in Tadle 14, IMoreover a
hichly cigri€icart correltion was alsco recorded betweoh LAL
ond yicid (Table 32). ThAC 38 &n ajrecrert with the £indimo
of RoGly of ole (1968) thot a high correlation wag found betwoon
el aoea ond cormel yicld in torcs
5e2elela Mumber of cormalo plapt™

fdtroyen had adgniilears &lfect on the urber of
cormcio plant™t (Teblo 15, Fige 8). Siomdficarcly hiches
nunicor was prodiced for tho gpplicstion of pityogen o B8O Ky
ha™>s %he tfend remoired tho oame £or both yesrse The highoot
Lovel of nitroged fece 120 K ha™) was on per with 80 Ky B ha .
Cropo much ge tubers which ero (rowh €or cerbobydrates chow
o highor zoce O photosyrshaesin ccnsecuert on increased leaf
aron obtoined by nitrugen aoplicosion (Faoocll, 31973). Sudh
incoealto in lesf exea has bhoon dbocrved A tho presert chudy

alco Zor the gpplication ol pitrogen ond mouzimum lea? prea wod
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recordad for the pplication of nitrogen at 80 Kg ha" over
120 Kg ha"l In st ateges of growth (Tablo 14)e. This has -
been furthcr cploined by the leaf dry matter (Table 18)
wherein hichor 1o dry matter prodiction vas cbgerved for
the applicotion of nitzogen gt 80 Ky ha"l over 120 Kg ba"l
though they wero on par in gll the stoges of growth during
both yearge J4ndlar results were reported by Eryd (1973) dn
Solomelg, 7Tobata ard Takase (1568) in potato, and by
Sharoughavely ot gle (1573) in susct potatos,

™o cZfoeh of phosphorus application on cormel mmcher
plamt™ uon Anconalstert (Teble 15)e In the £icet yoor che
effect wao ot algnificamt. Tho lack of responge -for the
spplied phogpohorus (irdrg tho £irst yosr may probably be dle
to the highcr irdtial ctatus of thio clement in tho soll (Teble
33), ard ploo for tha dow phosphoris remirenent of the orop
(Tebla 29). O4milar result of lack of vesponse for phosphorus
spplication had Dooh reported by Siven (1984) in Fijd.

plicatfon of graded levels of potassium had ro cignie
£ icant efficct on the muder of rmolo plant ™t @iring both
yvearse This moy probadly be Guo to ths fact that potassiun
is ot g congtitucii in the ccll and ito maln physiolegical

role 1s to.hicip An tha translocation of carbahydrateis from
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the leaves ond oo cuch it may not have mch effect on the
rumber. of mmplenc‘, Simtlar rostlto vere cbtained by
,piue.t (1007) in Lolooasia abd Aeckan, ond Szeedharan (1977) in
casgava. unber of cormels plant 3‘ uas 1ot sffected by the '
time of grplicaiion of N and K aleve, Sirce the cormels are
devalap'ea Srom Aozeoral buda rresalls on the comn, thelr dévalop-
mert is'prosancbly nfluenced by splcal cominsnce exarolsed

. By the gpicol bud of tho coth and as aich time of applicetion
'0f nitpoagen ard potgisium nay mt bava mich .'.nﬂueme on tne

producticn o oormels plard 1’

5e2e2e3e, [can txicht of cormal (g)/Rizo

Tho data on meoh m:;‘mel size (Toole 15, Fige 8) revealed
that nitrogenh Anflucnozd the mean commel slge eigni.ficantly
&irdrg A00M='05. By 1nc:ceaaing the level of n.u:mgen £rom
40 K3 he™> to 120 Kg havl,
wmmele rgplica:lon of 80 Kg pitrogen ha't gave olgnificartly

higher ed..,acﬁ cormal, over 40 Kg N ha?, b was on par with
120 K3 ﬂha ., H:anc::mel -!.se.“-s orsidered ag one of t'.ha

dnportant yicid aei.aminantﬂ in taro. A alzeaq d.!.emewd-
nitrcgen ciorts benaficlal mﬁmema on the photosynthetlo

activity of lowase This Ancressed photosyhthetic octivity
irfluerocd by Ditrogen might have msultea in the wntheam

t.here van MM in tha as.ze of

of more arcimilates which in tuzsn mula have dopoalted in
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the coroelo thordhy resulting in an dncreaze in the sizs of
cormelse Tho dlfforerce i cormel oize occure malnly due to the dil.
Alfserelco in ool alking rates AL examinst On of the data

in Table 20 ooveals the influence of nitrogen mtrltion on |
cormel bulkiipe It is evident £rom the data thet bulking

gataos were highoot at 80 Kg N ha'-l and tehdad Lo dscrease ot

120 kg B na"l- ha leck of ragponse on the pice of cormel ak
120K B gt bao besn fusther explained with the responiso of
picrogen On 2ot anea index at 120 K N ha‘s"" {Table 14),. 'ai-.
has aleo boon ooported that -wncn pltrogen cuzplies are rmose
and conditions aro Savoureble for grawth, proteins ore formed
from asmefacturced carbohydrates od less carbohydretes are
stored 4n cho storoge crgars (Tisdasle amd Neliéon 1975), This
may probaly Do oho of the reasons for ladh of zeapeonse at

- 320 Rg rdtzoged ha"l for tho size cf oormcle Significantly
higher cortcnl of proteln 4n cormels ot 120 Xy nitrogen ha"-"
has been rcpottod 45 this study aleo (Teble 17)e 3t has been
reported br do la Pena and pluckbest {1972) thot nitrogen
fertiliaztion Anczcased corm velght of koth upland oK) lowland
taroe Sdnilor Tusalts were also obtalinsd by Sivan of e
(1972) in Fiji, uhcrein the 111 effocts cf alomer cpacling on
raeduced cortitl 6i2¢ vas mllifled by che gpplication of
nitrogehe Cualira (1979) in P14 rcported that in the abcenca
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of nitrogen most of the cormels wore omaller in sizs and of
low ecotomic values Rowever, with nitrogen, Eoct of the
cormels werc in the preferred marke: raige and only 10% of
the cormels wcre less than the proferred masket.rme in tarce.

Lovelo of phosphorus did ot chow ary olgnificant
effect: on tho cizo of coxmels This can be explained £rom the
deta on rumbcr of leaves. plart ! end LAl (Table 13 ard 14
respactivaly) thich showed that rofe of theSe characters was
ir€luenced by the levsl of phosphorus epplications

Tho maxdmin cormel elze welu chscrvad at the highest
level of potaosiun spplication. Cormel dulking 20 essential
for the Inarease in mean comel welight, It mzy ke roted that
mrml ralking oocurs & a result of the accumlation of assimie
istes thm.wcd in cha leavaa of the plarts. Pciagsium haa
been :.dem.hied ao ucirg necessary £or rapid tmmlcczt.ion
of mtrierx:u ca;;co..alxy at the later stzges of tuberisation
and comc. bPelkitg. Comal bulking rate showed that the
rate sﬁ Dalkir inmased as the level 0f potassium mcreaeed
from SO Ky K,0 bo™" to 150 Ky K,0 ha > (Table 24). Beverel
earlier worliczo have reported 1inoreaso 3n sige of tuber to
potascinn puteition in tuber orops. [’ Plucknett et ale (1970)
and Astkan omd Dodr (1984) 4n taro, Eryd (1973) 2n lesser
gom, Nair (1902) 4n cassava amd Greual apd Trehan (1984) in potatgse.
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Tine of goplication of nitrogen ard potadaium eaizrted
clgrificant Influcnce on size of comcloe Cormcl s8ize was
maximun 4n trcootmors with three split applicationze The
bereficisl Arfinarco ¢ threo eplit opplications could very
.well be Scen on tho total uptake of mtrierts by tuber ard
plant (Tobic 20) whezeln the higheot uptake of nitrogen and
potassiun veo cbocrved 4n thres eplit epplications of N erd K
‘fne:eeem 3¢ lg quite ngtural that gromh was bekter anc:\ the
mean cormal woight higher in thie treatmeit.

BeZeode, Cozmel yicld

e data of comel yicld prescited in Teble 16 (Fige94 AppodiniL)
ravesl tho slgnificart influence cf-oll the treatmente excepte-
ing phogplorus on tha oormel yield during both the yeerse

It is geon that cormel yicld incrensed significantly
by pitrogcn ayplications The highest cormel yield wog cbeerved
by the gopldceotion of 80 Ky 8 ha"l wilch wag on peri with 120 Kp

N ha b,

Bitrogon 40 o oonstit-;uent of chiorcphyll ard plays a
vital zolo An ctho photosyrthesla of plantse Tho yield of
taro depcnds Zo VpOh the extent of essimilation ard aseimilate
acoumlation In the comelas Assimilz:lon in turn deperds
upon the cxbent cf the assimllating cuzfacte The lrfluelce
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of nitrogen An Angreansing the asedmllicting surface of the
plant is woll %roume Increase in leot atea Upko 80 Rg N ha s
wac ebocnved AN this study aleo (Toble 34)e This aspect is
fugthier cubsbetiisted by the favourasble influence of nitrogen
on crop grouth caote, ccrmel bulking xoko, ctcs These phyglos
logioal ebbritRicos regictored an ingrease &a o nitrcgen mtri-

tion upto 80 Ko I ho} (Table 23 and 24).

he o onortart ylcld componente cf taro viz,, cormel
munbor and commel 0ize werc Sseh increased by ndtrogen mplicoe
tion {Vablo 15} “hio realt 1s in oorocmens with the £indings
of several cther workers Mke Enyd (1973), de 1a Pena ard _
Plucknott (1972) and Sivan gf al. (1972) in golocasiae

Tho uptaio studies conducted further suibstantlate’the
mie of pltrogen 4n tuber prodiction (Cormol ¢+ Cormle It is
secn that nitooven uptoko was more or less in propostion to
cuber prodicilon. This was Surther cxplalired by the corralae
tion studico (Todbie 34) which revesled a significant positivae
essociation Detuean cormel production ard uptoke of nitrocgen.

ALl these £ackors either indivicuelly or in condination
might heve ortriuted substargielly to the higher coxmel
yield chocrvod ot G0 Kg level of nitrogen ha"l. Many woikers

have raported vicld Ancrease in taro by nitrogen gpplications,
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[ burcuct ond Porgen (1957p) Mathur ot gle (1966h). do a Peba
sl Pluckratt (1067), Hussaln ¢nd Roghid (1922) and Moleg
& ol (1980)7, | L

A Geczeaso An oormel yield wag choorzved by the @pl:l.ca-
tion of M boyord B0 kg N ha te 3t my De moted that the veges
tative charactoro dike plant helght vas Ancreazed at the highest
Jdevel of 1itvogchs, Tho @cescive vegohobive growth produced by
nieregen dresoings boyond a certain leovel might have caused a
reduction In ool piclde As nitrogen mupply increases ard
conditionn =g Savouradle £or grouth, proteins are formed £rom
the mamfacturcd carkohydrates (Tisdale and leimon, 1575). A9
'a result of the dlmindched zate of tronslocation of carbohydrates
o roots the growth and dovelopmert of the BRASI-Ground parts
aro badly aficctods Samels {(1907) and Dlack {1573) heve
reported thot high xotes of nitzogen rppiication remild in
lumpiant vogctotive growth at the cpense of root arxd tubes
growthe,

" Sroded lovolo of phoephormas Q14 fot chow any clgnificart
éﬂfech o tho yloid of cormalae Tho lack of response £for the
applled phosphwiug ngy probenly ko die to the fachk thet mast
of the groweh atéziutes like plott bolght (Table 12) rumber
of lemvao plut™ (Tckle 13), LA (Tasle 14) as well as the
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yield componcrto 18ko cormel yield plapt™r

were ot affected
by the gplication of phomphorugs It can fusther be explained
Ty tho £2ct that orop grouth rate, hazvest Index (Tgble 23)
rate of tubaor hullirng (Table 24), untdsc of ritrogen by plart

~ (Table 25) otce wore also ot modificd by the epplication of
vatying lovelo of phosshoruse, The growth avtributss, upteke
0of mutricrts and other phyaiologleal Graito like crop grouth
raste, rate of ocormed mlking, harvest index ctcs are respoDe
sihle for highor yicld in oop platise A3 all these factors
4ald mot get olterod signiflicantly by the ppplication of graded
doeces of phospiorun, ocignificant yleld diffezences could ot
be achicvede Fuxthar, the lack of zeoponse £or the gpplicd
phocphorug nay bo Aie to the gpplication of £am yord mamré

@ 12 tonneo ha“'l as basale It was aloo reported that the roquire-
mert of phosphorus oz most coop plarto do very low ond only
shaut 15=208 0f ¢ho opplied phosphorus will e utilized ly the
crop and tho reot will remain in the o041, and will ko slowly
oafe avallohlc to tho Subsocquelt cropde, The P status of the
801l in Cho proson: study was medium An notuzres It 1o also
reported that many orop plants gttedn meotimm growth evel at
very 1oy colcertrobion of legs than Oll ppm 02 phompheate
(Arron 1953). Lack of regporsa to the gpplicet:ion of phosphorus
by tubor cxops had boen reported by ooveral workers like
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Ferguoon avdd lcyhco (1970) in vams,Borulck etal(1972), Lucas et _gL.
(1973) Chencra (1279) and Moles ‘& gle (1984) int arvo,

By the gdlcation of dncromontsl doceg of potassium
cormel yicld incooascd upto 180 Kg I’:,'O na-.‘!.‘ Rt was cignifie
caht obidy usto the dovel of ‘100 ¥ scao ha-lc ,Pctasqium tias
boen Adontificd oo Dolrp esserticl for the ghotogyrthetic
activity of plonine The ingrcasa in lcef arean 'E.narzx (Tcble 14)
onsServed 4N cho presorss study by potassiun is vorth mortlondirg
in this gothate %his might have 1cd o a more cfflcictt
photogynihctic actlivisy of plerts recultldng in the prodaction
of more astlnliatede The deta on ciop grotvkh robo at tuber
lking coope (Tablo 23) ofd rate of cozmced huiking (Tabic 24)
elso reveala] tho boneficlol influence of potessium merition
on thege gryeloiaglonl attriintese e data given dn Tasle 22
revesled puogooocivy Increase An mi:er dry mattor by Ancromental
doses of rotascdun thleh was maxdmm at 150 %y K ¢ ha.lo
Potassivn 1o Rmoun o bo cssential £or tho sSyrthoels and trange
location of curbohydrates which is concidered 'as one of the
most dmportant shiyoiologleal ackivitics of TUOt CropSe Thig
_ ds furthor cotfdomed by the high velu.eﬂ cf cormel tulklng
rateo e.atai!pd as 150 Ky Kzo ha'l (Takle 24) .

Potascian gomdicatlon crheneod the plart uptoke of
potassinn (Toble 27) and total upteko of potegsium by plast
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vegetetive patto and tuber (Table 30)e It can bo seen that
there vao a progroocdve increage An the untaliio of potasgium
upto 150 Ky K0 ho - vhich misht have Savourably influcnesd
the growvti ol <dovolopmert of tarce The iAnflnence of potow
sainm uptLic on copmal yield can be further ‘cmlaired Ly theo
positivoe correl cslon oktalned betucon these tro characterd
{(Toble 34)e, |

Tirag 4t i scooh that the combined eﬁﬁecéa cf all the

ghove foctoro Qlsaigoed might have Savouraly influcnced the

increaced comtxd production at higher levels of potassium
r:utr&t..f.on,,. e boncticlal effects of potasolum mtrition in
erhancliy Lhe cormxd yié.ld in taro was zoported by ceveral
workers like Curcual and Dargan {(1957b) de la Pehia ard Plucknett
(1967) ard Aocizon otd Naty (1284) . '

Theoe oplit 'mlication of ndtzegen ofd potasSalum hao
recorded clgndflicantly higher cormel yleld over two glit appli-
catlon auring both the yearse Pignliioart Arfluchoe of three
split gppliogtion of nitrogen ord potadsium to tazo yileld mey
ba due to the Joct that the orop is shallou rooted such thab
the arpldcd Coxtilizers cafl casily be leached beyord the
roctivg oo, ceopecliclly when thay ase grown In situstlons of
high owiosturc ouznlye It is exgedicti thercfore that fortilie
csere should Lo qupllicd in cplilt doteds, . Tho hlub orep growth

race at the coroel bulklng stoge for threo split goplication
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(Table 23) clpua the erbanced rate of phyeiological activity

of the planto by tha application of merientc in three eplits -
(Toble 15)e, Totol uptake of nitrcgenh ond potassium by plark

and tuber {Toble 23) and totsel dAry mutter produchion by platt

ard tuber {(Toblic 22) were dmproved cubstantially by the spplicew
tion of nltrodcn anfd posassiun in threo cplitos ALl theso

.miqht hovo mihmeﬂ to the higher yvields in thls treatarte
8imilar roaito of three eplit application of potascium have been
reported by Ko (1972) in sweet potato ord Nadp (1922) in .

CaNSEV A,

From tho dove dlacugsion it oould bo cuggeoated that
under the agroclimatic conditions prevallirg in Vellayend,
a fertilizer dose aﬁ 80 Ky nitrcgen asd 100 Ky Kao with a
mindoum cose of Facb. vize, 3 Ky PO ha woald be a suitable
fartilizor dose fon Garos

5e2:2:54 Com yicdd

o dxtn on the cffect of treatmert on corm yield are
_presented 4n Toblo 10. It coudd bo oen £rom the Table that
‘nitrogen cuorted a boheficlal effect on corm yield @uring Loth
the yearo upto 8 kg N ha te Lovelo of P had elgriticant
e£fect on o yicld durdng 1884 ard 4n the cecord year (1584=
85) levolo of P bod Mo significan: effcct on corn yiclds
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Mpplication of K wgs rot cignificart in the £irst year {1984)
angd &riré. scmm‘:fear (198¢='83) licvele of K had gigriflcant
cffect on corm yiclde, Time oOf apél.tcation of Baond Kwag

significatt Qrly Auwing tho ceoond yoar ahd three Spiite vaag
éupa'ior: to two gplit gpplication,

e Ancocasod trend in com yield for the increaead
S&oses of . ndtrocon ak 80 Ky ha‘l ‘and It at 100 Kg uao ha-l cm!.ld
be explained by tho significant dmoresse in LAl (Tadle 14).
Very strony positive correlcsion betteen AT and yleld :ln taro
has been reporicd by Ezumsh and Pluckiett (1973) amd abit 6}"(3
Alfereg (1979). Tho vptake &f P by tuher (Tsble 29) rovealed
that tho semizoment of P for tuker produckion is very low as
compared ¢o il and K (Table 23 and 30)s The lack Of responde
to P on ooz yicld hins bech reportad by Chandea (1979) and

Folea gf ol (39G4) 1in taroe '

T 0f gmlication wvo3 significart orly durirg the
second yoeas ord thoes split application waa significantly
superior to o oplitaoe This may probadly ko due to the
better avaliaoniilty of B and R to tha czop vhich 4s goown in
situationo of hich nnismrel mipply cuch that part of the
applied nltroged o) potassium right hove easlly been lcached
beyord tho rooting zore vhen sppliecd in less number of splites
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Saledebe, Totnl yicld

The doba on tokal yield (Corm + Cormel) revealed that.
nltrogen ond potasoium had cxorted a benc€iclal cffect on this
erafe (Toble 20). fpplicotion ef €0 K3 N ha™" and 100 ¥y K,0
ha! wag sloni€icantly supezfor to 40 K3 B ha * and 50 K3 K,0
ha"" bt von on par with 120 Kglgnd 350 Kg Kao ha"l. pEfect
of phosphorus wag gigniticent only Quring the first yoeor
lece upto 5O [y P90 ha"-". mring second year P 4ld not mhow
aty eigriflgont cffcche, Time of epplication was significant
and three cpilit goplicatlion of N anmd K was aignlf!.camly' sdperior:

to two gnlltce,

The increzscd yield of nitrogen eid potadcium gt 80 Kg N
o™t 1 culd be explofned by che elgni€icent
Ancreaga 40 Loaf ares dndox at these levels of N ohd X goplicas

ard 100 K3 K0 ha

tion (Tale 14)e, Very stiofg popitive sorzclatlon hetwsen lant
area irden: and ylcld in taro cbtaltied in the prasent irwestigaoe
. tion {(Tanle 231, ig in conformity with the £indingn of Purcwal
and bargen (1057h) CEiumah and Plucknett (1973) and y abit
and 2lfczez (1079) in Oologasisz. Uphahe studies conducted
further subctansiste the role of nitrogen ond potassiun for
tuber yicids o dnta presented in Tanle 28 and 30 rmovealed
that the uphdic of nityrogen ank potassium was Mmore or less in
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propoztion to the tubar production. his was further confismed
&y cozrélatﬂ.en ctuddoa (Tadle 34), thich aetowsd a significame
poaitive cosrelation hDetween tiber vicld ond uptake of nitrogen
and pota.an&arg,_ Sindlar remilts of increased tuker yield for
the @pl.:!.ccmbn of I ard K in taro have beeh yoported by
P:l.v.ic;meﬁt & Gle (1970), Premcs) of gl (1920) amd by foles

st ke (1980)5

Tho reoponoce 0f taro to levels of phosphorus qmucazio‘n
wad 8lgpificant Murlng the £lrst yoore Tho regponse of taro
to phosphorus spplication has boen roported by Pillel (1067)
and Mohalidas anxd Sctlnmataven (-19:30?@_ Darirg the secord yeor
thers vas 1o zeopolos for the l.eveia cf P opplicetion. This
could bo Sfurther capladned by the lock of pesponse for ghe
gpplication of P on the size of cormel (Toble 15), crop
groweh rate (Taio 23) and rate of kulkirg (Table 24)e. Bimilar
resulta of lock o responge for P have Decn Seperted by
Vensersany ¢t gle (1980) An yoms and Holes gt gle €(1584) in
tSX0e, :

Total tubor yideld droréased with increaso in the level
of potascium Zyom 50 Ky kzo ha"rto 150 By xao ha‘lq, arim
1584 thouch the tuber yleld increascd vith increase iin levels of
potnssztum, tho highest level of 150 ¥ xao ha-l wags oh par with

100 ¥y x,ao ba'lp; Darirg 1994='65 tho tubser yleld irncressed
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significontly uith increade in the lovel of potassium £aqm |
50t 150 Kg K,0 ha ~e, The higher tuber yield for the higher
lovel of potoooiun spplicetion may probedly be due to the
production of highior LAT (Table 14)¢ Signi€icant positive
correletlon with LAL mﬁ tuber yield wae slso cbserveds Similar
reculto of higher tuber yield for dncreased lcvels of potadssium
application 3n tore have beeh reported Ly Fuzewsl aond Dorgan
(1957b) P43l (1967) ana by Pluckmett g% zle (1970),

Axdiconlon of N and K AN chzco oplit recordsd signifie
cartly highcr tubcr yield over tin eplit mpplication (Tsble 16).
The higher yicld £or three split gppllication may probably bs
due to the higher LAT recorded during most stages of growth
in both the yooro (Toble 14) and signiflicontly higher size
of comel procuctlon (Tekle 16) qémmd 25 o resilt of better
utilipstion of I and K £or tuber prodction at throe splitss,
. Simidar resulto of higher yield in - thros oplit epplication
have bead reportod by Ruo (1972) in swoct potatd. am Nair (3882)
in casozrae, ' |

&

S5eleleTs ol €0 corm ratio

. Tho eomnl to.corm ratio was oe aign!.f.tcd:tiy Anglnenced
by KK mtrition, Macdmum comnel to ool £abdo Of 3443 woe
' obtained ot 120 Ky nitwogen hate, The cffect of phoghorus
and potas;sAxhﬂ t?a'xs ot pignificante 'I‘h:':s a3y probably bo due €0
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the fact thob vhen corn=l yicld was Ancrensed there wop a
mrraupo-mzm Ancreace in the oo yield, thus malrntainim
a constert copacl to o rotioe . 8imllar results vers.ve-
ported by [(bhandas and Scthumadhaven (1980) in Colocania.

Sele3e uoidty Aspects

Se2e30ld Iy moitcr perceontage in cormel ard corm
5.2.3.2.

Tho rosits (Table 17) revealed thet higher percentege
of &y mattcy wasc obgelved at louwer lgwels of mierogen and -
phosphoruge, Sub the roverce holds good 4n tho  csse of
potassivm, vhercln increase in the level of potassiunm shoved
plgntficans increase &dn the pergeltage of Ay Dubtore Three
cplit goplicandon of K and K vag significamtly supeclor to two
gplit aopiicntion,

The proboble aplanation for Yow poroertage of gy ©
natter wider highor ievels of nitrogen asplication may be
that 4n plarta whoge the'n!.tmqen 'supp.‘i.y %1 other £actors
ara Lgrvauralla Sor grouwth, the tondency 1o 2o0r tha utidigoe
tion of corbobydeotes to form Moo protoplasn ofd more celdl,
rathey than for doposition of carbohydrates €0 thicitsn the
cell walle Ccllo produced ubder such conditiors tend to ba
larga and have thin wvallgss Degasusc crotoplaem is mostly vater,
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high nitrogoh premotesgrowth remitirn in a relatively high
pzopoarﬁion of usier.ond lower proportlon ¢f €ry master, [ Dlack
(1973)7. 9imllar zcoults were also cbbSalned By Enyd (1973) 4n
leaser yooy waczedn pitrogen gpplicasion encuuraged gre‘:tler
total dry moSter prodaction, ut reiced tho contert 4n tubere
Mandal gf gle €1992) cboerved the highost dey Datter production
40 tero. ot tho doscet level of nitragen vigs, 40 Kg hote -

The o of recponse for 'al;'.a m;ghér levels of phosphorua
in oy mastor production my probadly be dio to the £nct that
the rhormshoms regirenart cf the crop may be love This can

» be expledncd Exon i data which diowu thot there was o siynifi-
cant difforoior £or the applisation of groled levols-of phog=
phorus for LnZ, vicld attritutes and yield in motk stoges of
growth duzing both the yearse (Tabicn 14, 15, i, and 16),.

Thie clearly choug that the lowrst ilcvel of phosphorus applled
1o sufficien: for growth amd yield ard as cuch the higher doses
& rot saow any eigniﬁimnu effact: over u{e lower doeeg 4n the
osntert o2 dry matter 4An taber, Fuzther, the ladh of reoponse
gor the soplicd fortilizer may bo o to the application of

! ac basal arescirg. Severel

workers have ported lack of respongse of ﬁuhw émps to ferw
tizger pr;::q:ham. LBomecls (1267) .l.n cuocet potato, lyoma

&4 abe €1973) in :}cms, Vﬁlmwa ard Mxeroja (1988), Paraales'

form yard notiro O 12 tornes ha

and Villomievn {1984) in targ/. Thio can be furthsr subctabe
tiated by tho dow lovel of upteke by plendt ard tuber as shown
in Table 29 {Figei2)s,
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The sigrificarsldy higher doy matter cortent of tubers
for graded Asoos of potassium (Table 17) ny probaily be due O
the fact thd potoosium 1o opsentiol for tho coctlon of enaymes
that eatalyoe oortaln reactions in both cardobydrate ord n.i.tmafm
metedoliom. POLasodum acts @9 a coxpéctive ¢o the harmful
efficcte of Rltrogon (Russell, '1953) o, Tubaer czopo are rel dively
sensitive Lo potocsdun deficlency, ¥iclad oid dry metter mntent
©f tabers cortime o incease ulth potassiun gessimllates
(Bl ack,1973)s, Simllar yesults were mpozt&:: by fujlse and
Teauro (1967) iv cucet potsko, Byl (19‘?2..) An yan and by Prexal
gt ale (2900) 1p tamn. Three split opplication of pitrogen ahd
potasaium was 2igulilcantly supaddor to two oplit applicatlon.
The prebodle scacon for the high concclt of dry master for three
gpllt apolicsidon of ¥ ard K uas tho glgniflcantly highexr uptoke
of nitroyen ond potassiumBHr this treatmest (Tablo 28 and ),
vhich in tuzn nicht have comsriluted for higher content of dry
matter in cornClo ond corms Higher dry matter corten: Sor higher

uptake of potascium hag baen reperted by Mujise and Touno
(1967) An Sycck potato.
5._2.3.3.}. Starch pereortage In cormel emd corm
5.2.3.4.

arplicction of nitrogen and phosp horue 41d not chow
any elgniZicot offcck on the percshitags Of s;ardiiin tiber
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(Cormel + Coim)e Though there was slgnificant increase in yield
for the appllcotion of graded dsoesd of nitrogen (Toole 16); it
‘had o role in Ancreasing the perozntage of starch in tubers

on the other hand, the rate of nitrogen re®ced the starch oone
terk of tuders ond pmaxdmm pereentage of ctarch was cbtalned in
plants supplicd vith lowest dose of nitrogen (Table 17)+ Similar
recults wore roported by Anderson (1935) ard Morgan (19 29) who
cbscrved that gbarch conternt did mot show any elgnlficant qléfe
erence die Lo nitrogen or phosphorus in sycet potatos ReAIOe
tion in ctarch comtent at higher levels of nitrogen spplication
was reported by workers like Singi gt als (1973) 4in yams;, Redsy
ard Rzo (1968} in potato and Mohandas and Sethumadhavan, (1980)
3in Colocaglse,

The ladt of resporse for fertiliger phosphozus on

starch porcanhtage in tuber may probably ke Que to the £act .that
the lowest lovcl niplied was quite sufficlent to carry cut

the vital functlons of phosphorus in taros, Lack of response

to pméphcma by root crops has beenh rparted by ceoveral workers
1like Samcls (1967) in eweet potato;, Sivan (1984) in tero and
Lyonga (1979) in cocoyems. The lack of rasponde for tho levels -
cf opplicd phogpliorus to the z;.'.ontem ¢f ttarch in cuber saxplep
cbtained in thisg study is in tune with the £indings of Andercon
(1936) and Morgan (1939), Samels (1967) in cucet potato and by
Pillai (1967) in Lolocgelze
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Thao Otozdh contefd of tuber Ancreassd significantly
a0 to potaasing mﬁrition ard the maz!.aum values vere cbtained
at 150 K3 K0 ha ho e The boneficiel effect of potwsium on -
this quality trolt con be attributed to the well kmown role
‘0§ K 4n corbchydrate oyrtheats and tronslocotions CIAT (1879)
reported“ M:m:'.r i!icrc'zaama in carch }i;al,d'uith d.hcreaaing . ‘

ameAarts ¢f oppdlicd potassium upto 200 Kg Kzo ha"l._

e dam-
vation in tho precort Anvestigation 10 An corformity with the
£inaings of ?&l&l (1967). Mohandas anaﬁetmg:aaawan {1530},
Prenraj gk _Q‘- (1950) in taro, that ::@pl.tcaf.ion ‘of pot;asa.l.um
had aigrificons :lrﬁluem on the starch mmm‘oﬁ tubers in

Lolocagiss.

TAno of eppiication had a significant Arfluence oh the
cortert of chosch An tubers and thres gplit application recorded
the maxzimin cortens of stirch An cormtlo ard ocorme In this
traostmernt the top éresscing given in i:he third month after
planting mﬂ;rght‘lmva faaén utilised nginly gor the sgynthesds
ard traiiocation of stardhe ‘ﬁm bereficlal effect of late
application of pltwogen has been rgported by Chsupbell ard
Goodlrg (3962) arx) ¢ Chapman (1985) who cbaerved tha: nitrogen
gplied thrcoe mokihs after plaming gave a gresver ircrease
in &y mettor prodiction avd yield then that gpplied at plotite

irg 4n P glgtne 0 .



205

£02e3:50, cxado proteln

The remlts soveal oignificsrt Anfluencs of nitrogen
on this ‘Qua.!.:’.t:é éﬂtrihute. pProteln w&erﬁ increased signie
£lcantly by niu.’\agen mtzition upto the highest lovel.of
izoxg iza o. The Lovournble cfiiects of Mmgen merpition |
on protein gyithosis 4n relation to coshohydrate accwymtlation
has alrcody booh alocusseds The poogibllity of ’erhancaa D=
teraiofz of carbchydrates to prosein in the presefica of adequate
n.ttrégen 15 mlaine@_hj Russc;l' (1973)s, Increase in c;:uda
protedn coment, ¢ tube;:a‘ of seversl Wubor crops by the spplicow
tion of nitrogon was zepo-rt:ea b:.r Nadpurd and Simh (1966) in
potako, ¢olling and walter (1983) in oveet pctat.o. pluckrekt
et ale (1970) in tovo, Sirgh & ale (3972) in yams, and by
Hohandao ard Scthumadhaven (1930) prenzaj gt gle ( 1980) and
Handal ¢§ ole (1283) in taroe

'Tho AnSluciica of potassium on thio quality tralt was
Just the roverse of that of mitrogen, Mplication of higher
lovels of potogsiun 4n increasirg tho dry matber contett and
st the seno tinmo reduclrg the corntell: of px:ot:e:l:n‘ in poteto
was reported by Hegliky end Carroll (1969).,
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Se2e320e, ~ Uxaloteo comtent in cormel

Oxa!.am wmer:t .1.:: eonnel t'i‘wle 17) z‘evealea thm'.
the a&pl&cauhn o2 nitroger and phoeg&mrus ald mt: m&:e |
any ss.giﬂ.“icc.z:t c::i,‘fcct on the oxala%;e LOnLerh &n cormele
Coursey (1960) “c::,o"ted that the “'z'.i.tant t:am:e LY &LQEEL_Q
s Que to tho prescr: of cal.cimn oualete c:rystala (r:apn:.des).
Oﬁ:l.sigu b e (1974) have £oupd thot the drritatien was
ma:!.nly A0 O XX volatueo vsat'.cr exluble principles, becauue
whed the cooyom was cooked or volekellised, the capacity to

irritato was loots,

In the precent etudy significant reduction in the corcent
of cxzalate uas chsazved Lor the levels of potassinm grplications,
Simllar trend as cbserved by Acgkan end N=2ip (1984),,

Se2ede Crouth nfnlysis
S5e2ebele, Dr::; mattor protuction and cl:!.sar:lhm-.mn

Se2edelele
to
Se2adelels Load, poardestan, RoOL and plent &y matter production

Leal, gsmé:aa;.:am {leaf petiole) ard root dry matter
cofhents Inwwaesed slaopificantly with incxé:mntal &ees of
nitrcgen (Tahlo 12,19,20)e In this cespect soplication of
80 It 1 ha'" wco on par with 120 ¥y 0 ha™l & 120th dsye In

-
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taro thio sctoge ceincides with the stage: of noxdmun veogctative
growthe Looveo, DEcudostem and oot Gy oottcy pmodiction ond
total activity of thae plant were maxlmum at this toage. keaves
are the rportant ozxgens of photogynthesls ond as aach the high
rate of lcaf dry motter obgcerved ot GO Rg U ha"l nicght havo
prodiosd rore odmilates shich in surn might bave lod o oagimin
tuber yicld (Tabio 16). Tha higher rate of nitxogen uptake
chserved Aaring this period at 80 Ky N ha‘l wan on pay with

120 Kg H hat (Tanlo 25), vhich might have croated comsorial
conditions for hisher tuber dry matter prodackion (Tabia 223)

ag evidenced £xom the high rates of coynmel bulkiny cboerved im
this treatnent (Tobla 24). The restlt 15 in agreement with thoe
£inaligs of Esyl (1073) nd Chandra (1979) thet the spplicotion
of nitrogoh Ancreaced tho omel mwnber ok mead ulking rete '

in tarce

Tho docvoose in tuker Ay mobter oboegved o8 120 K W

-1 e he otenliuted ¢o the hioh pates of protedn gynthooig

ha
occareirg ot o highest level as slroxly dlscusgedes Sudh
redacsion in tubor dxy matter at the higheet level of nisrogen
is in gyroemeit with the findlign of Obigbeszabh and Aghocla
(1978) ard Black (1973}

Lovols of phocphomus @18 ot dhow aw ciohificont effoct
an the leaf,. pocadosten ard oot &y motter producktion in Garoe
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It i3 cvident £20m growvth obsczvations (Table 13, 13 and 14)
‘that moho of the growth characters like plant height, murber
of lesvas prodicod and LAY vas affcected by levels of P applicaw
tion in oot choges of prowth aurdng both the yoarce This hes
basn furthoy cpdained by eho lack of Zosponse of phocphorus
to yleld componcits ofd yield (Tatle 15 and 10)e The lack of
rexonsa L0 phoophomio 4R ¢oro in tha ap:eaeﬁt: study 4s in
line with tho £indings of lucas ¢t gle (1973) Ghondra (1579)
and Moles gf ade (1984).,

1 potedeium Ancreased the leaf, oton ahd root dry mtter
only upto 300 By KO ha ! ut was not cignificont. Tough
the 1€af (ry mottor pro@iction van ot cigniflcant etgtistie
cally, cignificont increase An LAT uas obscgved for the levals
of potassiun ooplication (Table 14) . Reddy and Rao (1968)
cbtained a ctrong correighion betuween LAT and yield in potdtos
Rorlkard (1079) cbocrved a very high linear oorrelstion
betvean ledf aren oldl. cormel prodickion An Xoithogema. In
the present ctudy siso there was.a ohrorg cignificant positive
sorrelation botvoon LAX and cormel yield (Table 33), cormed
yield ard potasciom uptdke (Toble 34) e '

Thougt: tha ieal dr.y mat ter yiem wae ot stats.stmauy
aigrdiioam {Tdlo 18) 4n most magw. the yield COIpONerh s
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amnd yleld of comals were signiflcont: £or thoe levela of
potagsinm ooplication (Teble 15 and 16}« Thic emggecto that
potaseiun aontrilites to the higher photosyhithatic ac!:!l.lvity

of legves. Sinllor rosiles were doo raported by Fujise ang
Teuro {(1807) in oueot potato, were thoy cbsceved thot LAl

was somciiint low on compared o oortrol plot in mg{ potadedum
plot, tho not aosinliation rate in the high potassium plot
wag about 20=20% hilgher than that of ¢he GorLrol plote,

The offect of time of spplicdiion was rot cgnificant

in the dGuy mactow prodction of losf, psaudosten and wote The
corm develonpnont 1n taro commencss carly abd the leaf and oom
developmont Syncdhironlges upto nadmn calopy dovelopment (120th
dy)e. 90 fhe latter goplication of nitregen and potassism &J’ﬂ.].
ke utiliced rootiy for pzoductive purpo @ rathexr theh fop veges
tative grovths %his might bo the prcboclo reacon for the mon
slonificom: Efucr £or the appllestion of nitgogen and potaseiun
for lenf, stcen and peot dry master prodaction, The third
month oplicetion of N and R might bo utiligsd mootiy for tuber
dovelopinort amd 7icld (Toble 15 and 17 e Sinllar rosults of
heneficlal effcchg for tho cplit gopliceotion of nitxocgen and

potasclum Lor yicld have been reported by Rio (1972) in sueet
potato and Hale (1933) in caesavae: ‘
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Se2sdelede, Gotol dry matter production by plant and tuber
{Cormad and Corm)

Lowedo o pitrogeh, potasodum ond time of epplication
wora oigritCicont in che tetal productlion of plant dry oaster
(Table 22, Fig 10)., This canbe explaived by the glonificarme
responoe of tare to lovels of nitrogen, potoassium and tims of
application on growth components 1iko plard helight, mnber of
leaveg, ond DAL {WTabde 12, 13, 14) o2nd significart pocltive
rasponme to vicid componehto and yicld {Tohle 15 and 16},
Simlar rosudts of significant rosponse o nitropen, potafsium
erd timo of decelon on total dry matter production Ancludirg
tuber have beothi rcported by Purewal amd Dargen {1957b), Enyd
(1973), G0 la Pcha abd Plucknett (1972) in Cologgpelne

The Aok of regponse for phocphorus 4n total dry
makter prodictisn can be eplained by the ron cigniflicont efect
of levels of phogphorus to grouth characters, yicld componcrie
and yield (Table 124 13, 14, 15 & 16 ond Fige 7, 8 afd 9)e,
The laclh of resporoa for the pplication of phiasphozus has
boen repartod by Lucas gt ale (3973), Chandra (1979) & taro
and Vandorzand of gle (1930) in yamae
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Seledelale, Czop groxth rate (CGR)

It 1o ccoon that levels of nitrogen exertod slg.rﬂ.ﬂﬁca!t.
drfluerce on @Xop growth rates The highoct values vere obgserved
&t 50 Ky Hha‘l ue at 120 K Hha'l there wan a plight redice
tion in COR though they were on pare{Table 23). The favourabls
Arflucnze of nitzogen ssplication uphe g certaln level might
be &e o ol ibczepse in the net photosyrthetic pate which
leads o o Ancrcaso iAn all the phyciological porameters
atudied,, |

| Lewelg of pm:pr%ozqs Gid rot chow aly sigrificent
effect on thic traite This might be Qe to the foct that
the lower 3.cvcl_s cf phomphorus applied would boe sfiiciers to
c;:;r:y cut tho piyclolocgdeal functions of plari,,

In the cosa of pote2sium, the highest lavel gave the
mexxdmam vaines of CFR ' egpeclally in the later stages of Cormel
dweloy:mrﬁ:g. Tino of agplicatigm had a olgnificant effect
on thig dicractor c.’h:im bath the yearo gt the cormel develope
mmt and iking ctogese FPotaseiun alco errelted a favourable
cffact in Ancroanirg tho photosynthetlic ackivity of plontc aa
ewla&mé carlicre .Sorcover, it e;:s:.‘ted en ingirecst affost
on Eheea charamsors by dncgeszitg tho nitrogen avallgd Aty
of planits as is séeh In the dita ob uptzke of mtrisits
(Table 25 ond T, Fige 11)e
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SelshelaTe. linmvort indes

The cffces of Mitrogen on the hocvest indmt wam
significatt {(Tghlce 33)e AN goplicatison of 80 xg Nha"1
prodacad the highost hoarvaet index in the £izst year ond
120 Kg U no"" 4n tho Secord years Yicld increases were
ohssrved Eox nitrodgch mérltiop uptn 80 Ky W ha'l' Sardrg
beth tho yoore (T5bla 16)e  Tho.lew walues of harvect Andax
cbserved et 40 Ky N ba~t were dus to the low comel yield _

obtalned ot thisc lovele

Applicatlon of potagsium erhoneod the harvest index
£rom 50 Ky K0 ha™* to 150 Ky K0 ha' Y, it this uag mt signi=
£icants Tho ladt of response may bo Que o tho £act that the
Ancrease 4n cwormel yicld by the spplication of potassium wae
accompanlcd by o corresponding incrence An the total biologiw
cz2l yicid, Threo oplit gpplicacion of .ﬂ afd K chowed the
highese horvost Amdcs which yas ofh par with ¢uwo agni.itg. The
data on cormcl yAcld for thres split spplication choisd tho
highest value widdh taa significantly superior €O two splies
anrlrg both tho yoam.('rabl'e 16}, At the pana time, the
irfluence of tino of wammﬁ on plaont &y matter produckion
(vegotabive paito only) was mot eignificant {Teble 21) 2nd the
meztimim volues wele secured st thpreo Oplitoe It 48 'ev.tdmt
thet spplication of mtzlents N ard K in throo gplits hao
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benefitted the czop 4n increaoirg the cmrmel yicld zather than
the vegetptive growthe,

Sedodelele Cormal Imlking rate

The remalts dn Teble 24 povea) the oignificarnt influernca
of pitrogon mtrition on el Mlking foto upto 120 Kg B ha"l'
during tho variouo grovth ategoese Thae ileaf area wags the highest
s most of ¢ho grovth stapes ok t!:z&&-lwgl, which pight have
remlted 4n tho production ¢ more ascimilates o9 dleaasSced
earlicre. The highoot valuas &€ tho plycdological paramctors
esch o2 hosvest Andos i@ GOR chocrved gonglusively rove
the high mtc of photooyrzhetde activity ocurping b thig
lavele 9hic aodinmdiates prodeced at highor rates at 80 Kg N ha'l
mlaght have reosulted in che high roto of comel bulking choorved
in the preacht atudya

o £oct that phosphorus culd ot qake ary cignd€leont
effech on ool iking roto cleoriy indieota that the lowest
leved of phoghomo is cufficlant for tarcs Uniike phosphorus,
levveolg of potnooinm hod significant cfifoct on the ratae of
builkitg of comrol. The beneficial offects of potasoiun in the
sytshoals sid transioncation of starch oourlid bo gttributed 't;.‘a
56 cplelned corlicor,: It uag already coch that potassfum ob
higher £zton was modly usced Zor commddl growth o¥d dovolopmeite
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Cormcl ikirg rates were the highost a2t thrao eplit
aprlication of pltxogen aid potsdsium. The bettex gbsorption
and utilipation of mtricite An this trestmernt may be the
roesen £or ¢Bio high values The cormel kilkirng rates were
higheort &n tho thigd ond £ourth mortho of cbaezvations In
taro thio phaoce domotes the perisd of active tuker Azvelope
pert and horce the posk valuess '

Be245¢ lutricont uptake

Se2e5ele Uptcie of nitrogen by vegctatlveg/monccoronmio portion
o tho pians (leag, peeudostom ol goot)

%t ic Coon from Teble 25 thet there vas cignificemt
iroreasc 4n tho uptcke of nitrogen from 40 Ky Bha > to 80 Ky N
ha L M 320 Kg R ha"} though thero vas en increass An the
uptake oﬁ- ritrogen it wes on par with 80 Ky N ha"’z'a; The
incresced uptolicof NExam 4O Kg to 120 g W ha'fl nay probadiy
ba dne to the Sactk thot the plant dry matter production (Tsble 31)
aleo folicrod a oimller trand shd during rost stages the Ary
ratter production gt 120 Ky N ha"l wag elightly lesz than
that cbocrved ot 60 N3 B har.; It was further dboerved that
the echceitratlon of mtriente st ¢tho maodmim growh stago
{iaosh day aﬁt@ planeing) dicued on incrossing tyend 4n the
congantration ¢f, utrisnts 4n the lesf as the lovel of nitrogen

increased £yrom 40 o 120 Ky ha"l {appeniin IZX)e' Both theos
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factord jolstly might have combriluted fopr the significant

incease 4 0 uptohe'of nitregen £rom 40 to 80 Xg W ha']'.

Se2:e5e2e Uptnizo of phosphorus by vegotative/on ecotonic
poction of tho plant

7ho plank upteke cof phiogphoms increased 9ionificarkly
for the lovel of phoophorue spplicotion from 25 to 75 K3 ha b
(Tanles 25) b!:ﬁ: tho plane &y matter prodiction was ot ihcrcaced
a4oni€icoitly for the level of phogohorus application (Taxe 21).
This may probobly ba o ¢to the €50t that the roquircnerd of P
for taro lg icoa ond the lowest oSe of pholphorus wag edffie
clert to produco encugh dry mstter oid a3 aich the higher
levels of P falicd to prodiced any significart cffect OD plart
dry mattor prodiction.. The eigpifleant irorcase 4n che plant
uptake ¢f P £or the inoreased level c noy probedly bo dse ¢o
the higm{: leat oobosmsratien for tho higher leval;s o phoSe

phorus epplication (Appondix I1X).

S5e24523s, Unbolic 0f potassium by vegctative/non ecorcmie portion
of ¢ho plant
The uptgiio of potsdgium fncreaced aignislioantly from
SO to 150 Ky KL ba"" at most stojes of growth (Table.27) but
the platt Xy motter prodicticn was rot dncreagsed ocignificantly
for the pplication of potassium £rom 50 Ky K0 ha'l to 150 Ky
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xao ba‘l s, Tho incressed uptcke of potnssium in tha pressct

T atudy for the higher levels of K moy probasoly be e to the
higher lcal ooncchiracion of this clemert in the leat
(Appondis: 223). This ie in agreemar® with the £indings of
Obdgbegen and ma {1078) thet the unteke of mincrd £rom
£arm land thoough oxop harvest depandc OR yield of Sy matter
ard conccntration of the clepsrt in thot &ty mattere, '

Se2eSedefa) Uptahic of nitrogen by tubcr (Cormel and Corm)

The uptdio o€ nitrogen by tuber Ancreased aloniflicantly
from 40 to 126 g 5 ha~t (Table 29)s, From 80 to 120 ¥g M ha >
the upteke was oL slgnificant at 120th doy Qurding 1984='85,
The data on ool :fiéld daring both the ysare revealed that
the yicld vas higheot ‘ot €0 Kg N ha'l thereby showlrg t¢ha
efficlent utilizatlon of u\m abasorbed nitrogen for cormel
producticn ot this lovels Eventhough the uptake increasod
at 120 Kg It ha"l the gorme) yiala'decrgaaed g thio lovel
cloorly chowdi that an gpplicstion of this mitricit in excess
cf 80 K|y N hf.l-l lcads to ladk of resporge to additional doses
Natr (2082) zeconded siinilar cbservetion in cessava. Levels
of P and K in the vptake of nitrogen by tuber were inoconcistent,
Time 0f gplicotion of Mand K had gignificart effect oh tha
uptakte 0f nitrogon by tubers This may probably be due o the

£act that Coro hao a shallow oot syctem ard the cxop 1s ralsed
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mostly An o moA0t oltustion such thot pagt ©f the gppllied N
and K moy bo lcpched beyond the root oones Thercfore the
goplication of those mtriems in mozo gplits moy fncnﬂ:ate
their bottor umimmn fer productive purposea ('I'able 16).

5265050, {a) Upteko of phosphorus by tuber (Cormel + %.nrg)_ .

 Bewols of nltrogen from 40 €O 90 Ky ﬁha had atgni-
ficant Arliucuca o the uptdke of phofphomis by tuber (rama
29)+ This phommemn ha® been explelinzd by the fact tha
wien Ammoniun qulohote io mixed with a wstor coluble phiosghatic
fertidldray thoro 49 g:aat' prolifarablon ¢f rotes oid great
' ncxease in ¢ho vptdke of phosphoius Dy plaré (Tisdale ard |
Boison,1979) ¢,

Snczcaning iovels of phogphorus had a significam
effect on tha untcke of phosphorus by tuber (Table 20)e This
is in zorecoeTt uith the £indlmgs o€ - - &e la Peng ard
pPlucknoct {(1967)e 2Application of pebassium at levals varylrg
Excm 50 tQ 0 My xao ne.'l kad g aslonificant cffeoch on the
uptcke of phesphorua by tubste The probable resson Sor cignie
£icatt uptdic ol P &y eubcr en potagclun gupllication may ke
due to the fac?. that phosphorus iz 3 corponert of proteln
and 1s gbrostod Sapidly duxing vegetatlva growth ond tronsio-
cated £xom the vogetative oIgers ©o the WUbErue



218

Ge2eT 00, (o} Uptadic of potascium by thbor ‘

The uptalio of potassium by tuber at 120th ard 150tlh’
dyy (st harvost) 15 presented 4n Tablo 0. Nitrogen had a
significort effcct on the uptdie of potafsium £rom 40 Kg tp_
120 &y, N ha"‘?‘ airirg both the yoarse By increacirg the ilevel
of phoephorun £rom 25 to 75 Ky ha + and poteasum £xom 50 1o 150
K3 8,0 bs™* there was nignificant incvesse dn tho uptako of
potascium.. oy CUbcre Tho u;ﬁat':aica oi:‘ posassium by tubexr has
| rémlteﬁ in on increase in che pe;':oemme of dry mazter ol
starch in cormole ond eorm, and reiction dn the content of
oxalate 40 ooriolo (frafme' 17), Tarco Split gopliostion of
. mitrogen ond potodsium had a sigrificant effoct on uha uptako
of mtwam' ovar tuo plit applicctions Thio frastional
aoplication might hove resulted in the hetter avallcolliicy of
ruteionts therchy loading to efficient cbacrption by plente
Similer remlts of benheficial cEfects £or three split cpplices
tions have bech ropoited b_v o (3972) An susct potato and by
Hadly (1082) &n coscava, '

De2eSeds (D) Total uptare of nitzogen by plart (vegessbive/
" R ecoromie portion of the plart and tuber)

Tho total uptake of nitrogen by plalt Ancreased gigni€ie
cantly from 40 Ko I €0 120 Ky N ha™t in rost ctages aietng



219

both the yesrs (Table 27, Fige 11)e Tie dry matter prodiction
Ancreased oignicicantly upto 80 Kg N Eat and & 120 Rg B ha"d
thera wao a clight zediction $n dry mabter though it was on
par with 00 Ry 1 ha™ (Tabie 22). The higher uptake of
nitrozen for incroasing the level of nitscgen myy probsﬂy o
be &ue to tho inczonnod level of nitrogen oottelt An plant
parts especlolly 4n leaf for the increased lcvel of N gpplicas
tion {(Appondcis il |

Inczonsing the level of P £ronm 25 to 75 Ko POy ha'l
had ro significaort offect on tho uptake of nitrogen by plante
Tnis may bo @0 £o the 1ow reculrcuert o P for teros ' The
leveln of rctadclum Showsd slonifleark effect on the tobal |
uptake of ndirogen by plant durding most casege 'i'hie ¢an be
explained Iy the higher requiranert of K by tare. Thiee cplit
. application of nitrogen and potasaium had a oignificant efifect
m're:' tuwd enllt 4n the total upsske of N by plaute This moy be
aue to tho bottor gblorption of nitrogen by planc copeclally
at tho later ctagen of tuber development (Tablo zé) o |

5e2e5e56 (B} Totol upteke of phosphorus by plant

Lovclo of nitrogen £xom 40 to 80 Kg N ha-lo had signifi=
cantly incrcaced the total uptake of phosphoxus by plant 4n
most cacco (Toblo e Fige 12)e, Thio phexmlena.has bech
explained by ctho £act that when Ammopium Sulphate 15 mixed
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with a wator colubie phosphatic £ortilizar there 16 great
pxﬁlzllfér&;icn of rocks ol great increass An the uptalke cf
phogphorus by platt (Tisdale and Baloob, 1975)e. Increasing
tho 2avel of ghosghosua from 35 to.75 Xg P.0; he™! chowed

an increzso in the total P upcake by plarte. Thio 88 in mpree=
mert with tho £indings of 4z lg Pena ond Plucknett (1957)
wherein tho cxposition of P, 4n tho lecf, petiole and tubor
&n taro wan G:ch:c‘aly related €0 tho increasing rate of

phcsphosus fortilization,

Aplication of verylieng J.mral;,.a of pct'.mmm helnd eigrifi=
cant effocht OD tha total uptake of P by plare {(Tabla 29)s The
probablo reasoh £or clgnificant unteka oé P on potassium gpplica=
tionmaybc e to tho fact thet phoophomio 40 8 componers Of
proteln and 49 gocorbed pepldly during the growth poziod of the
pharts. |

Tine o2 prlicsticon of nitrogon aml potassium chowed
aignig leant cffecto £or tho total uptake of phocchoras Ly plant
{Takle 29)e- 3D tho total uptake lacger portions of the mitriemd
P ia apcorbed uring tuber developmert ard tuber bulking stege.’

-Pugirg thic paricd the photosyrthatic activity is rors and the
‘ndtrogen o potoseiinm grplied might have contyibuted favourzbly
for photogysitasio and ¢ranslocation Of assimilatan to tubers’



« The ineroensed metpbolie activities as a xemilt of photow
‘eymthimeds ond trarslocation for uhich phosphorus also plays

an axng;or:t:am. rolc in erergy trandformation, might have vemilted
~dn an increaccd uptake of p.hosphoma for thresz split spplicatinn
"of : N amd Re

" 50205ebe, (D) Totsl uptske of potassium by plant

lerogen had a gignificant Efect on the uptake of

potassiun ot the lovele of 40 and €0 g W ha"l

for both the
yoarse - By Inczcaoing the lavel of phosphomus €xom 35 to 75
Kg 9205 ha"”1 and potassium £rom 50 €0 150 Ky Kao hn"l.- thexa
wan :iigniﬁ!.cam increase in tha uptske of potassium by plant
and total uptako by tuber and plant {Table 20, Fig, 11)e Ipe
creasa in the poroentiage of 5, P and K dn plant parxtsc of uplam
tarc for increassced levels of potzssium fertilizetion have been
reportad by de la Pena and Pludkenctt (1957) e This enhancsd
rote cf uptaic at higher levels of gplication wvas effectively
utiliscd by tho plant for tubez production as ovidenced from
the dsta on tubor yield (Teble 16)s Similar cbservations were
made by Pronzg & ote (1980) in tarc, and by Malr (1982) 4in

cassavas.,

Thao data on tha uptake of pitrcgen amd potassium gt
tubez devclonioint and tuber ulking stoge had significant
effect for threo cpllt gpplication over two gplit gplication.



This £ractionnl aoplication might hove resuledd inh the better

avallability of nitplonts, therchy leadliy ¢o efficlent abacrpe

tion by plonte This can be further empladned by the Sact that

tazo has ¢ challow ook syston ard cthe orep i grown undee moist

situstions o thot tho spplied fertilizers can esclly be leached

beyond tha rootin cone for basel sppilcstion and thio cab ke _
mﬂ.dea by gplifting ehe asae of N @4 K three timag, Similar .

| :ew:l.t.a a'-” g .cﬁﬂ.cial aﬁfec::a £or threo Bp]..‘st dpplication have

becn reportod by lairx (1982) in casosva and by Ko (1972) in
sweet potatoe TG pxc'x;en.; study "'.‘L_Lla in oorformity with the

L soove £4ndimn whoreln threa epnt-.;'- Fpplicatdon of W and K- is

algnificarily ciperlior to two spllit gplication =28 evidenced

" by the slgnificantly higher cormzl yicld for three eplit enplice=

tion (Tablo 10).,

SeZefe Avalldiio mitrlerts in the c0ll as efected by troatments

Sedebhels Avallodo soll nitrogen

k

It is ovikient £xom the Anltisl ond £4nol ecdl =nslysis
(Teble 22) thos ovoiladle nitrogen woa condderably less at

the time of hosvost QIEArg both yeors. This may probably be

due to the aopiction cansed by crop romval and other sypes

of losges of nitsogole, However, it significantly incrosced
vith incrcase 4n tho lovels of pltrogens. The available nitrogen
ortent: wog garmrally dowsr in tho epcobd yesr than 4n the firet
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yeare Thio loucr icvel of N ot havest time indlcated that
thezrg was haldcgable loss of mincralised nitrogen £from the
piota whero nltozpcﬁ:& vettirg and &ydn; eiklsteds Further
there were rora gxalio of ralns in the ssecond year vhich
might have Sowvourod more losses of nitrogen £zom the eoil In
ai€feretts £0TT0s Similaer resulta in ek upland sics ecil weza
:epaorgea Ly ﬂwnaa:#ajm and Mohepat:za (1980)

Tho avallzble phosphorus and potassium ctetug of the
801l were Ot Sound 4o be affected by Glfferent levels of
pitrogend grlicatlons '

S5e2e6e2¢ Availahia phosphorus

vieh Anczeosinm levels .cd phocghorue application, the
avellebie P in tho coll alSo incresscd (Teble 33)s A buldld up
of. phombhorus An tho g0il was obecrved & the end of t;he gecnnd
year wiich may bo aia £o the high phogphogus £ixstion takirg
place 4n thio tyro 0of =01l and aloc o to the low P utllisas
tion by ¢hlio crope 2he residiesl eEfcct of applied P persigted
even eftor tho horvest of Swo cropgs, Simllar results were
raported Ly Prasnd gf a)e (1985).

Tncrooasdin Cooes of P ogpplication dld ot pucdh irElusices
the avellobic rdtmgen onid wallchle potassiunm conterdo of tha
o0dle i
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Be2e0ede, Avalloblo potasslum

1t wao cboorved £rom the presctt etudy that higher
spplication czﬁ posaseiom caeced signdficantly n&éher avallabllity
of potasciun 4n the soil 40 both yesrs (Teble 32). Thi=
might be o to increase 4n solution K amd exchargedile K
An ths ©ile Ibroover, higher levels of K might have left
hehingd lamcy ocarts of pataniu;n after aatiaéyim;the crep
rempval over ofd aovg those fixed An the colls A cimiler
trerd in sho avallchAldty of potasadum was reported by
Loganghan ord Noj (2973).

Tho ovallichlo fdtrogen and phozph\?mﬂ status of the
204) wero found to ko mot aflccted by differett 1evels cE
potaagium gmpilcaticts

Se2eGeds COL1 pH

In gurezol tho pi 0f aoll tended to deciire 4n thoe
gecond voar as &aporod to the £igst year (Taoble 32). Both
phosphorus ot potatsinm mpplicstion ciightly impoved the pi
vhercas it chioved o declining tzend in the secord year with
Anereasing iovols of Ritrogen applicaticn, This mgy prcbadly
be e to tho oild produclrg nature of nltrogenous fertilizers

(Buckmpn e Brocly, 1967)e
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Ge2eTe, Critlcal lovel of rutriernto

- ‘mo £:?.mtc:1 ""unc::;iona ﬂor nitmgen, ﬁwaphoma ard
pcmasium *m:mn t:heir mnaam::ation in 2eat ond cormed yleld
and the workosd cut cr:!.t.ical levels for optimm yield (Table 31)
ghowzd that An tho casae of nltmgen am phogphorug, the coitieal
1imits wero An botween me concentration rafges cbserved in the
varicus t.r: CaliiiE e Evemhuugh the o artration of nitrogen
and moszﬂm:.us in tho leaf linearly Ancressed with increspirg
levelc of thelr goplication (Appendix. 3IT) che critical lavela
£or optlum »icld uore mach.below the pealk coicehtraszion abeorved
in the lezfs Horco idcrder to realice optimum yield ¢he rarge
of criticel valuco for 'nitmgen was 2407 to 2493 and that or phote
pho'ma wad CelZ CO Veioe I-iowaver in ¢ha case of potasalun the
cexitical valnes Gid rot reach the obserxved coioentra:ionds,

Ttag for cbbolning optimin ylards of locasia under
the tested conditions the critical lavcl of mtriente in the
leafl ot 4Ch month ctoge 49 .ﬁou‘tﬂ 0 be E optimim 2407 €0 S.93%.
| P optimm 0432 £0 0B % and K optimm 1,84 o 2,13%,

SeZeBe Corrciation studies

SeZeBele, 2ciztisnship between yleld components and yield

The resudto chowsd that the mamcicms S 29 mean
wvelglt of correls, tanher of mrmal'a. LAY ard harves: indoss
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were positively and significantly correlsted with ylald (Tadle 33).
Thio clearly irdicated the dmportance of these characters on -
"the cormcl yicld of taroe Similar romults were alco report‘ea.

by Chepmon (10606) in white yam whereln ho found a stiohy correlae
t-.ion betm loaf area and ylelds Korikazl (1974) has okserved

a very h..gh lncar correlation betwoen LAL ord cormel yilald in

COCoyallle
Se2eBe2e Iolgotilonship bhetweon uptake ¢ K and yleld

Pue nemits An Toble 34 shoved that the uptake c;ﬂ nitrcgen,
phosphorus olxl potazsdum ot tha fourdth month gtage was highly
corralated with yialde Such putitive correlation of uptaoie of
rtrxientsdn capsava wag reported ky Rojerdran of ghe (28701,

Se2u8e3¢ Dol coctfilcdernt ahglyois

Path otalroia of rmumber of cotnelc, cormel sizo, AR
akd yiolds,

Tha momlte of i;ield con;:br‘emm' ond vield are presented
in Tablo B, 135 1. Path cfalysla wos pesformed to kigw the
direct and Lidizrect cffect o raser of cornals, coriel glze,
LAT on il yicide The maninanm direct edfect was obéorved
for cormxdl gin. Qi both tha pericdse These threo fackors
wm:.:il.utc-ﬂ Izz 73} towords yileld roth directly and irdirectly
in 1984, 164L0 the vicld wos Anfluenced by 91% AQurlrg 1984«385,
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DedeBede, Poth mofficlert analysis on yield anid mtriont
uptaka

e roeoudto of path cocfficlert anslycio on yield and
fmtrlerk uptalic orc presefted in Tole 23, Path analyeis
of N, P, K uptako ond yield wes'alas cones The N uptake was
found to have mosdaun direct effect im koth years. These 3
£gotors contrliveod Mrackly ard Andixectly touwords yield by
40% auring tho st year and S68 duriig thoe sccohd year,,

5e2e%¢ Regmonoe surface

The scloticonship between ylold ard applied ratristis
wore worked cut by £Asting o quadratic response mirface for
physical oidd coointda optimm and ace presented in Table 374

™o dotio oh cormed yield Guring the year 1984 ahovwed
thet mexioio yicld uag cotolred ot 80 Ky B ha > vhich sas
signifieantly oupcriot to 40 ord 120 Fg & ha"'-, The phyzicael
and eooiordo cptimnm Of this rutrlent vara 5.6 ¥3 and D Ky
respectivelye ' (omparatively lower lavel for cooromic dose
may prebably boe die o the high price per unit of nitrogon,

Fop P Cho physleal ard ecommic doses cbtalned were
45.2 ard 10 K B0 ha™" for the first yest, 52.1 and O Ky
9205 ha'l for the cooond year respectivelyys, "m.m- mnyy pechebly
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'be’a;e'tc_: the fact that the price per unit of phocphatic
fertilizer woo the moxdmm (R8.6 m"‘) gty major rutricita.
It w39 plao choorved that there was In 2igol€icant Afforerce
in the ylcld of pommel for the various levelo of P (Table 16),
The inttdol P octetus of the experimentnl site wos tovards the
medium pafje ol KoTe over there was o budld up of orallable
soll P i tho obcond year (Toble 32), vhich might have satisfied
the P réxuimmm to o lamoer exsent and for ecoromic cpbimxm.,
addiclonal (oo of P noy Mot be raquireds The lack of :e;spnnae
for added phocphorus on tarc has beeh roported Ry Chandra (1579)
ard Vardeszeaag.: o ale (1980) o yamge,

The highcr economic dose of potassium (K.0) chtained
in thio aporloont noy be due to ite low price per ¥ of
- mutrient {Raoe 2450) compared to that of nitrogon (Ree5.50) and
phogphosus (P00 (Rge, 6400)e, 1€ was aloo choerved that ot
_highest & of nitzogen and phosphorus there was o decline
in yield airing koth the yeargs Whereas €or K t.éms‘e was ah
increase in yicld with increasing the level of potaaeium from
50 ¢to 150 ¥y !%O na"l.;-, It was further chsezved that the
requiremort of & £07 8aY0 was oS wheh cofpered £0 ritroged
end phogphorus (Tables 37 and ). High requiremcis of
patadsinm £oxr o production has booh raportaed by Pillal
{1967), Qo io Pena ond Plucknstt (1557), Chandra (19579).

+
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Gelel0e ~ Dooromies of fcrtilizexr plication

e cooromics of femtilicer aplication (Tsblo 38 ond
(o) dhoved a highor bencfit coot ratlo for Ahcreased lgwels
of potodoium applicaiion in most cascS.

Stabistical analyoio of tho deta (Tdbie 39a) showed
thot nodmom prefit was ¢btolned £rom €0 K3 pitrcogen, SO I
PO ard 100 Ko 'KAG ha'z Garing both thoe yoasde

Conciuclong

From tho prescht Awectigasion it can be ooncluded
that tho best gource of plartiiy material for maximum yield
in como (Cologesia gemulenta) wod tho sido copme Tho optimn
coacliy for cignificarsly highor yleld vas GO 2 45 ome NOID
ourcen of milch mgtorialo tried, mmlahiny wish greerdeaf tid
found SO ha the bost.

A Zextilizer dooo o2 00 Ky N, 50 Iy 9265 ahd 100 Iy
Er.ao mecozded the higheot yicld o profit,

Timo of gpplication of 1T and R in thyee gpldt doeco
of /3 Il apd 1/3 R0 whoh S0% Of the plents have establichod, |
aBd the ronzindny dseo of 6 aml Rpo in two equol gplits o
oorhly &rs!;exvals thercafter was found ¢o be tho bedt for
osdnnn ylalde
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SUMMARY,

SESMRY OF THE RESWLTS OF THE EXPERDIZIF G TAROC
{COLOCASIA ESCULENTA B,)

in order t0 stardapdise the cultural and menuris)

regulrensent of taro, twp ecparate @:perimnw' Wora mm&teﬁ
at tho College of Ageiculture, Vellayanl, during the pepisd
108384 and 1984«8%, The ealicnt coocarch £in3ings aro
auxmard;sed belcie.

Ipenimert A

"sgandarcisation of culturad techniques such as plont

popul otion,. source of planting matcrial and mulehing® on &cro,

i,

There was no sionificont differencs on the spoouting

. percentage for variation in spacing, courcs of planting

material and mulching,

Tiee was w0 sighlficant differchoa on plant height during
any of the growth stages 0f ¢rop dw €0 the differcncn

in planting materis). Hulching hiad a si¢gni€icant offect
on plant height. Leaf muleh recorded tha mmﬁrﬁm plant
hodght over the other mulch materials useds

Mother corm ;as-'Plaﬁting materiad 'Prnducéd' more twmbar of cuchkers
per plént, Mulching hod ldeclo effeot on the preduction

of cuckers pcr plonts
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Maximum leaf avca index was obwerved withéd x 30 am .
spacing, which vas creédually decreased as the plapt

- populotion docreascd. Source of rplenting matericl

had no effect on this agpects The cEfcct of mulching
oh LAY was found to ba lrconsiatant,

Hulching had significant effcet on wedd groutlhiy Tho
weed growthh 4n the Rlock polyihche mulch plot v3a

practicolly nils The next best mulch materdal to control

weed growth was grecn leaf mulchs Though klack polythcno
mulch wans effective in contralling the wseds, it wio mot

ecoronical,

rlant ropulaticn ned aigniﬁc-an't: cffect on the number

Of chrmeIs per plabt. Maxdoun number of commels plant™
w38 produced with the spacing troatment GO ¥ 60 ome. SourCo
of plenting materinl was found to be nonesignificant oh
this chaacter. Creen leag mulch recosdsd the mogdmia

numneer of ormel's or plant,.

Spacing treatment 60 x 60 cn recorded the maximun cormel
yield plent™, which uos significantly sujeriar to all
other spacidngs ¢ricd. Grecn lcef mulch was aigniflicantly

superdor to other mulch mﬁte:iala fcr MQﬂsing tho

mean corma wedght plent™.



8,

D

232

Haxtdmun sisod comzels were produced at 60 x ©0 <ay
Batyeon courca of planting matarisl sida comm hins
recorded the biggest eized cormcls over mother ooIm.

The hicghzat cormel/corm ratlo woo observed With ths |
spacingrof 60 % 45 cuz vhich was eignificantly suncrion

o 60 X 30 ¢n and 45 ¥ 4% on snacingas Side comm rocornded
significantly higher comel/corn mtlo over motier GoMls

Mulching hied no adgnificent cffect on thic choracter,

Maxinun marksteble corael yleld was obtalmed in- the
present *study ak 60 x 45 en, spacing uhicdh was olgnie
Zdeantly superior to all ochox tredtnents., Debtueen
eource of ploenting meterial sicnificant yieid increoso
wvas obtalred with gfde corm over mother <oftm, Amoug tio

mulch materials tried, green leaf mulch recorded tha

maxinu comel yield which was significantly superior
to other treatmentGs

Spourea cf plénting material hed no effect on the perozntogo
of dry matter In comsls. Starch content in the cormel was
aléo not aSfacted by the different trootmentas Lexf

nulch rocorded the highest proteln coutent in eormel

vhich woo significiantly oupericr to other mulch mazcricio
triad, (alats coltonté of the cozmel was nobt affected

by the different treatmentss.
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BExzerinert B

1ae-

Hutritional requirement ad timo of epplication of

HEX on the yield@ and quality of taro (Sologagia M)o

124

134

143

Application of nitrogen and pobtaseduw hnd o elcnificant
effect on inczennirg thoe plent hoight but phosphorus had
o effect on this charentery Tino of application wio
aleo fourd to be uneffcctedy

Application of nitrogen hid a significont effect on
incronsing the LAY, Hitrogen @ 8O Eg ha™r was sionifte
cantly superior to 40 Kg B ho~), but vas on par with

120 Rg N ha"t. Levels of phosphorus had no signi€icant
effcet on leaf arca indexn, Application of potacaoium had)
a lirear cflcct 6!1 Lrl, Timo of application of H erd R
hxl a significant effcct on LAYy Throo opddt applicatéon

of I end K uas found to have & oignificant effect on LA

plapt Aoy matter production at various stages of growth
has choun that the doy matter proauction increoased uith
increaaing e of the plant upto 120 days and therecaftor
there waz a sudden reducti:;n ol plant dey mattor yield
at 150th daye. HMaximum plopt dry matter wes obsorved at
120th daye. Applicaticn of nitrogon hal a significent
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effect oh the dry motter yields Application of nitrdgen
at 60 Kg ha™ was on per with 120th kg 8§ ha~t 4n this
aspacty

Appidocation of P had no significent effect on incrcace
ing tha plant &y matters Potissitm had e significant
cffect on rlant dry matter preductions Application of
potassiun at 100 Kg K,0 ha™" had eiynificart effect on
piant dry matter yield, beyord uwhich it ws mot cignificont,

Tino of epplication had o significant effect on
ircreasing plant ary matter yield 4n tagros The tremd

remodns the sans for both thae yearas
MGQ on the uptaks of nitrogen was observed with
inczedsing levels of hitrogen upto 120 Kg ha™, Though
higher lovels of nitrogen hod increased the ypealke, At
wis oh p3r with ao'xg | m‘l in most stages of Crop grouth.
Plosrhorus had no significant effcct on the uptaka of |
nitrogsn. The total uptake of nitregen by plent at 120eh
doy was 43.6, 5941 and 62,0 RKg N nat for the application

-l

of 40, B0 and 120 Kg N ha" respectivelys

Levels of nitrogan had significant effect On tho
total uptcke of phosphorus by taro. Uptske of P Ancreoscd
with increcame 4n the level of applicaticn. Total uptolic
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of Flhosphorus by pdant at 120th dey wan 0.5, 7.9 and

874 Kg ha™ with the application of 25, 50 and 75 Rg P.0q

e respectivelys

Ritrogen and potéssium hod a significant effect on

the uptake of potassiun by taree At higher levels of
nitrogen (n3) there was & reduction 4o ¢the uptodo of
potassiun, Increasing levels of potassium Srom k to
ky (50 o 150 Kg R,0 na"t) l:xad a gignificant effect on
tho uptaks of potassiun by Qmm: Tha total untalio oE
potassium By plant at Ky, ka and Ly (50, 100 ard 150 Rg
R,C ha™l) at 120th doy wo 57.8, 720 ord 6552 Rg ha

respectively.

Time of applicetion had & significant effect on tiw
untake of rotassium by plent,

167 Application of BPK hod significant effect on the uptaln
of nitrogen by tubere. Uith increase dn nitrogen £xem
40 to 120 Kg ha">, the uptake dncreascd £rom 21.0 to
31,4 Kg W2, |

Application of N;p ard K hal a aignificant eﬁfec;t
on the upteke of P by tuber, Levels of phosphorus Applicos
tion had significant affect on the upteke of phosplivrusy
Haxdnun uzteka of P by tuber, ic. 4.8 Kg m’1 van ehsm:ﬁcﬁ
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at py level (75 Kg P,0; ha™'), Application of potassiun
also had significant effect on the uptake of P by tubor,

application of N,P ard R had sigificant effcet ab
the uptake of K by tuber. Moximun uptalm of potagoitm
1oy 3653 Rg hi™* was moticed at %, levels Uptako of
potassiun was found to be linmar with increasing doso
of Rq

The critical’ level of ¥, P end K wos £ound by using

tho £itted function y = by + byx + byx?  botween yiold
{y? end nutrient concentration in the leaf lamina (35)
during tho fourth menth stiges From the £itted function
the critical level of mutricnts aro 2,07 to 3.93%, 0.32
to 0,35% and 1,84 to 2.13% respeatively £or nitbogen,
phosphiorus and potassiun.

187 application of nitrogen ard potassiua had significont

1g,

effect on the commel bhulking rote. Maniaus cormel PURlw
ing was cobserved at n, level (80 Xg R ha"l) an et n,

_ 2eval (120 ¥g N h™') there wes @ resustion &n the bull

ing rate. In pot2ssiun thaormel pWlking increasced by
increasing the rote of potassivh applicaticn,

Witrogen had signi€icant cffect on the crop growth.
rata. Mcxinun crop growth rate wos cbgserved at 80 Rg T
ha"l vhich wao significantly cuzericr €0 40 and 120 Rg
N m‘l,._ Tho efEcet of P and K was found to be
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monsignificant. Tinme-of epplication had G‘igm:ﬁicam;
effect ON crop growth ratee. Threo oplit spplication .
Of N and K recorded oighificancly higher CGR of 846 gwi>
asg™ (on dry macter baagis)e

20« Mitrogen, phosphorus ord potassium had cignificant
effect on dry motter prercentoge 4dn tuber, | I‘a-y natior
roreentage decreased with increasing the level of

nitregen but itercased with dncrocaing tm' lavel of
potsgsiun. |

"Only rotassium had & significant effect on 4ncreoce
ing the starch content of tuber, szit'applicatm of
U and K vas fourd to b» effective In dncxezsing the ctorch
. *-oant:ent in tuber (coznel).

21, Thore wRs sign:i&.‘lcant affect for tho applicaticn of
nitrecoan ond rotansiun -for increasing the coxmel ymé
during both the yeargs Leoved of P idd no esignificant
effect .on-cormel yleld on tarce In both N end K yicid
incrcase was obseried ot 80 ard 100 Kg ¥ ond de;ﬁ'a'l

raspentively; which recorded am yisld of 12038 1154 t ha

Nona of tha linteractions wan fourd to be signigficantg

The rooults suggest that tiro responds th B0 Ko R
and 100 Kg K 0 ha"l, ang P hod mo significont cffoet
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2484

238

on yield. Tima of application uas found to be oignifie
cant in increasing the yisld in tarc. Threa oplit
applications of M ard K wds £ound to be suporior Lo
ttwo spldt application. of M &l K,

Rath amslyais was performed to khow the direct and
irdirect e£fect of mmber of cormels ;:&ant'lg sisae of
coimels and LAI on covimel yicld., The maximurn dlraect
effect w5 obsorved for cormel gigo Guring both the
yeara. These throo factore contributad by 1% owceds
yield both dircetly and indizectly in 1934, whilo it
was 51% Juring 1984«'85,

path onzlysic of WEK upt2ka and yield was ajlso dones

Tha I uptale wae found to have maxinun dircet c€fect in
lkoth years, Thego threc £agtors contributed directly ord
irdiractly towarda yleld by 48% during the £irot year ond
S6% during the sseond years

The responce surface of yield on NPR wig £itted anrd

the mazhemacical cptimun Sor WIR for 1984 and 1584='8Y5
wae found to Bo 91,61 g ¥, 49324 Eg P05 and 126550

kg B,0 Baged on the £irst year's trial ord 8G:42 Kg 5,
52412 Ng P,0; St 11538 Kg K,0 basad on the socond yeor'o
trsal,
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29y PFrom tho fitted Teosponce surfaga tha econcmic optimum
'dose of 'nitrogen, phosphorus and potassium vas found
to be 331188151 Kg N, P,0; and K,o ha™* during the yeor

1984 and 30101166 Kg N, PO and K.0 na~d quring 1084='857

263. The copnomics of fertilizer &ypli;atiﬁﬂ worked out
«  revcaled that a fartﬂizeﬁ' Gose o €0 Rg U, 50 Eg ons
ard 100 Kg K,0 has recorded the higheot ret income of

RSe 11,060 /= ha"l at the provoilirg maxket race of
Colocasia @ Re.2/a Xg™ and N, PO 2rd k,0 O RoeD.50,

3

6,00 Ol 2.50 Kg ~ respectivolye

Futvee 1ine of worik

1. E£ffcct of various mulch materddle on the physiochemiond
procerties of tho soil, with spccial reference to eho
rateonsion c;ﬂ soll moisture for ccheduling izrigatich
has to be invastlgated.

3¢ Sugker production iz 2 phonemsion in taro 8nd no
dotailed study hoo bean condroted on the influencs
of suckering and doguckering under varying plant
popwlaticn on the yield amd markot quality of comolo,
&0 .?.t is worthuhdlo tc.'-,; cerduct G detadled gtudy on
this sopecte
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The fertilizor otudy zevealed that the.m- sy o
raspohas to the application of phesphorus £or cormel
vield, flonce 1t 1= £clt nccessary to qudluate tho
phosphorus nutrition on targ at lower levels of
ptosphorus with and without FyM,

Hoavy doso of organic matter ‘application has been
recommenced 8s bopal ard e3 muichy In vies of the
high <ost of crgonic mabures, coil fertil Ity monitar-
ing wit:i? ard without crgaunic matter has ¢o be corviad

oute
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S0il Charocterdstics of experimontal £iold

Conotitucnt

gl. Lo, Unit
A Mechonicul conmponition 75
i, Coerse sand ‘34469
2¢ Fino canpd 15,56
3. siie 10020
4e Clay 30.80
B Physical progerties
l. Bulk density 1,603 g c.¢
2« Uater stakle aggrotatoe > 0.25 mm  36,31%
C Chemlcal properties

i.

e

3~
Qe
Se

availeble P.  (Kg ha”

Oorgande corlon (per cont
-l
availabie nitrogen (Kg ha )

3

avafleble K. (Eg ha~)

i (13245 wever susponsion)

1.04
373.10
21350
187,70
4.0=5,1

i
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ticather data dQueing the crop periods at the Ingtructicnol form,

velleyand -
T oot e Rk e
Foe Honth turof{o c)agmuprir (%) v ¥o
{Q'c) s
i, august 1933 . 208:0 22:8° 83 21752 14
2. Beptenbor 2049 2132 83 33334 14
3. Gctober 20,7 22:0 79 8046 0
4¢ Sovcmbor - 309 2%l €0 152:3 10
5, Decenber ) ) 23,5 76 10832 8
6s Conuary 1984 31.0 23:5 7% 3536 3
7+ Fabruery 3255 25;3 77 85:0 4
B¢ Moxeh 32.0 23.5 78 464 8
9. aApril 3249 1952 77 1010 8
10, Moy 3255 20;4 6¢ 100 +0 6
11, Jums ¢ 30:4 22:8 73 215.0 12
12, July . 28.9 238 $0 131,0 10
13 Auguat 29:8 23,8 70 22.0 2
14, Geptoaber 30.4 23.8 76 83;0 3
15, October 2967 22,2 72 20130 0
16, Noveaber 30,7 2348 o 120;0 5
17, Lecember 30.6 21356 (3] . 5.4 2
18, Januvery 1985 30.8 21,9 80 620 2
10, Fabruary .8 23:8 82 2650 1
20. Morch 32,5 . 2546 g2 8:C 3
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Effcet Of levele of H, P end K gn the corcentration of niktrogen,
Pheaphoxus end Potassiun in tho lcafg lamin2 at-. 4th month stogo
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Bgp Pas Ri50 0:33 .Wgg Pgg Bpgp 0935 Mgy’ pog Kygg  O030
M2gPes Fs0 033" Mypgbsp Hgg 0037 Mypgpys kg 00 B
ByaPas Brop - Qe3B Mygbsg Kigp 093 Byyg Ppg Bygg 037

0.34 0037  Dygg Pog Kygy 037
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Soil mtriert balanca chegt

(Mtrcgen) Ky ho s

1984 158485

irdti- pndded Crop Thooroe Actual Lesg  Initi- AGdGed Coop Thoorow Actual Loss

Treatimert s al N . hRemo= ©tical Dalen~ oOF al . B D= tlcal balar~ oF |
status {a){b) wal bolanoa e Goln  status (a)(b) val balame ceo Galn

(40 Ry B ha™)  373.1 440430 =49.7 293.4 315,8 * 77.0 315,8 403D =37,5 305.8 209,6 =~ 50e2
nie0 Ky 3731 480530 =08e4 Q24,7 IG5.0 = 59,7 55.02 B+ 30 '--69.‘7 4133 201.1 =11d.2
nlizorg © T73e3 4220430 «73.0 4001 0.5 = 496 50,5 120420 =510 449.5 . 280.8 =159,7
»ld my ’pa%h'a'@ 3731 400130 w6340 37945 33940 = 30,9 33046 4OF0 =007 308¢D 2905 = 7ded
P,(50 K3- © 7 ) 573,1 480#30 «03.5 410,60 42,0 ‘= 77,0 342,6" SHI0 ~47.2 405.d 30045 «104.5
2075 Kg @ ) ) 373,1 4320030 G440 450e1 330el =120.0, 330.1 120830  =~15e3 44248 2004 =143.4
1,(50 Ky K0 hed) S73e1 44030 =020 301lel 3392 = Q1.0 33062 40+30 =03.7 305485 207.1. = 6844
k(10083 © ) 3731 +80+30 =64.5 diBe6 3Xe2 = C0.4. 33,2 80430 =0.4 4018 301.8. =10040
ky(150Ky  ° ) 373.1 4120430 =04,6 45095 3438 =114,7. 343.8 120630 =40e1 44547 29165 =154,2

) PHOSPHC S '

2,040 1g N ha ) 21450 11414 -7.80 30,6 20606 = 9.0, 20,6 . 11414 -5.0 488 34,3. =1445
nso g ° 21450 22+14 _9.19 d8e3. 2043 ' =19.0. 2043 . 22414 -7.2 502 359 =22,3
n,(120K3 © . 21s50 33+14 _9.61 503  20e]  =29,8 29,1 32+14 -0.0  GDe3 35,6 =33.7
Dy{25 K3 2,007 ) 2150 11414 7,80 39.7  27¢0 =108 7.9 11414 0.0 43,9 33,2 «13,7
P30 K3 a } 2150 22414 _9.10 4063 20,6 @18,7 29.6 32414 -0G.0 SO0 3D,T7 =23.3
pal7 Ky - ) 21,80 33314 9,70 58,8  30e5 =28:3 .5  3IWAE T 705 WeP =336
ky (S50 Xy RO ha™™) 21,50 11414 8,79 370" 20e1. = 8,7 20.17° 11413 _Gel' 400 348" =13,2
Ro(I00Kg. © @ ) - 21,50 22014 -8e0D 4840  20¢3 103 2043 - 22414 5e5 500 Bed: =233
(1508 o } 21e50 33414 -Be98 595  20eF w30,0 2045 314 —0e7  GDeB Ije3 w3445

Contd...
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POTASSEMS
1984 _ i 1984 .85 _ -
: initicl Add= Crop Thoore= Actual Zoos Initél AdG= Crop Thooree MXuol LOSS
Troatmarto ol cd reoe tical Dbalan= or seil ed e Clcol baloe OXF
) ctatus K (B val belscs oo Golp  status K (b)_ val DLDolonm o8 - Galo,
0,40 B3 W hd™)  157.7 01830 72,9 165,80 161.9 =23.9 161.9 41430 -53.4 _279.5 1430 = 6.8

(80 Ky 7 )} | 107.7 62630 -69.3 2103 106649 =435 100,09 82+ 63,7 21042 140.0 = 752
0(3208y 7 ) I87.7 123430 -80a7 54,0 164.2 =008 1064.2 1230 -63e3 253.9 137.7 =116.2

Dy(Z5 B3 P05 W™ 130767 4160 78,5 1708 170.4 = o4 17004 41430 -59,3 1021 3408 = 2143
py(s0 Ry © 3187.7 O2#30 -8641 21346 15040 =5de® 159,0 82430 _S0¢7 21140 13647. = 7444
(75 By © )107e7 123620 838 256:0 1020 =0G.0 16249 123430 -6lel 54,0 143,0- =111.8

K (50 g R0 hid™) 10747 41430 02,7 196.0 152,3 =03,7 152.3 41430 -5201 171e3 13064 = 39
15,0100 © ) AG7.7 82430 -83.1 21046 105.0 =51.6 165.0 82430 -G0,8 21GeZ 1D = 7702
kstlsgm a ) 18?07 123430 -102,9 23709 175.0 -620_8 17500 122430 —67._4 25040 1‘7.3 .113.3

{a) ~ Ritzients odded by way of £ortilizer courecs
() -:-mtgiem:a added by woy Of orgabic cource.
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ABSTRACT

f

In ocdos to chavdnrdise the cultural and £ertilizer
sequivencit off Soxo (mlocumia aswl.et&a) L aepard'.a £4a18
asperinett s 10ra cnnmcboa &z&mms-%aw 1984-'% at the
Colloge of rpriciture, Vellgyani. a

]

The £irot cupordmert (Experiment A) with trestments
consietdig of 0 cources of plertiny moterisl (aide and
mothex oorm) Squry cpacing (60 x 30, ‘45 x 45, 60 = 43, 60 = 6O
oW and £3va courcoo Of tulching (Cresh 1oofs Comomit coAT/husk
Waste, Watcs hyccirtb, hlack polythene aiid ™o mulch) was
cordacted }i.n a lde plot design. The soma experimert (Exporiment
B) was & 3° = 2 partislly confcunded Sactorial design with
thees levelo cach of Ritzogen (40, 80, 120 Ky ha™), 2,0
(25, 50, TS5 By ha™ "), KO (50, 100, 150 8% ha™>) ena tvo
time of gpplicotilon (Guwo oplit applicstion of N aod K ohd
three gpdlt ppdication of K ard R) with ¢wo x@l&am

Tho gotlert £indingo of the exporimeito ate aa
£0110use.

Tho potecntoge of gertdnation was ot affected ty
mlching, cource of planting materiel and spacing. Milching
had pignificam: offcct ob incronsirg the plart helght, 4n the
corkrol of mea oxuth, on yicld cxponcrts like mmder of
corzals plont™, size of cormel and the y4€1d of coreel na =



™hae avallghlc IPX conterts and some 0f 600 physiesl propextiea

of the ooll 1io ik density oid water eR&ble agyregete wiro
irmproved Dy loof mmiching,. Betwoen. solrcas Of plarcirg mterial,
bigger sdoced coroels ta;ar:e prodiced than gide Corm wag uscd as
plareirg moteoricle Sigrdficant yilald Arcreana woo alsd choarved
for sldo conhls, Sho spacing GO xx 45 o ..t:'eco:r}ea' the naximm
marketable cormol yicld which was significantly esuperzior to

atl other opociigs triods,

fueritionsd m;-;uirmgmt of taro rovealed that goplicastlon
of mitrogen of ioveld of 40 and 20 Ry ha > hed clgnificant effect
on plark licight, a2, mmber ard i"feig:!t{o of Cormel Qlam-l and
cornel yicid ha"m., '?he leve), of .x_zitmgen & 120 Hg ha"l vas
on par: é:it:t: DO g n ha'l. ualdey agpecta ilke pezcertage of
dry me:tter., siore rediced ond the contert of protedn An cormel
dncreased signlficomly with levels of nitrogen £rom 4O to
120 By na“a'_,,. “ho growth characters 1iko erop grovkh zatoe,
corwmel buzlledty) mate, total &ry matter prockion and upteko
of mitrogol, phosphorue ard potassiun vero incrogced signifle
cartly with 1ovelo of pitrogen st 40 amd 60 K3 he'te! Tho

cffoct of N ot 120 Kg he™ was on par ulth 60 Ky Wha oty

e lovela of phorphoxus Dial o clonlfilcart effect on

LA, yiold cunpenmitg like numbor and waight of cormels plami’l'

-

yvield of comolg !‘1::'1. ‘aality eopecta 3iko porecutogo of



dry mattor, otaorch, pmtein ard ozalshe COtgelt in cormals
ard gronth choracters 3ike COR, ‘ormel Mulkirs ate ctcs

Foplication of graded doses of potassium et 50 and
100 Ry K0 ha™* had significart effect on deat produckion,
LA, yicld erﬁé lixe cormel msber pane®d, meah woight
of cormel atd yicld of cormel ha'r. The level of potasstum
ot 150 K3 R0 ha™> wos on per with 100 X3 KO he™ 4n rost
of thesze choractoroe Quality aspects 1ike Xy matter coftait
and starch percontoge An orrele were dngreassd apd oxolate
content roducod cignificartly by potogsium cpplication gange
ing £rom 50 to 150 Ky K,0 ha s, Total.dry matter pro@iction
and copmed bullkiry rate increased with Ahcreasirg levels of
potessiun epplication: rargim f£ram 80 to 150 Ky K0 t_m."_,.

Tire of cpplicction of N #d X in three split docs
had slgnificont cffect on the mean wea;;ht of cozmel, cormet
yieia ha"&_. uallty acpects like dxy mottor and sarch péroantage
in cczmels Plant oy matter pmodickion vas ot affectod by
timo of apélﬂcasion but tuber dry matbor producticn waa
dnczesned by thzee gplito of N and Re, critical le‘;els of
mutrianto 4n tho jcaf lamina £or optimn yield at the -it.h
morth gtoge of the Sop wag found to be 4n cho_:;;we of
34065 £0 3.033 for I, De323 t0 0433 £0r P and 1,835 to
20132 for K |



Phyoclcal optimnm domas of nitrogen, phoghorus and
potassium vworo Sound ¢o bo 9l.0, 49.2 ard 12688 By na'l
of B, P.0; ond KO diring 1984 ond 90.1, S2el ard 119.8

durdng 1004«905,

Tho cootonlic haoes for the sand was fourd €O be
33.0, 16,0 ond 15140 K3 he™® B, 2,0 ard KO respectively
for 1904 ond 3040, O and 16640 Ky, N, PO ard K0 ha~! for
169455,

The cotnnicd of fertilizer soplication worked cut
revegled that a Zoxtilizger e of 80 K B, S0 1y 9205
anrd 160 Ky I‘-.‘,‘O hao rooorded the highest net  inmms of
Rae 11,060/= ha © ot the provallirg market rate of gplecasig
@ Roe2/o iTT ond N, B0 and R0 G ROe5e50, 6400 amd
2450 K3~} rognoctivelye



