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A. E ffect Of plant population, 
empoo a£ p i art I  rg material and ralching
on peeoeTitogo germination

Ej^ceioont A* Effect. o f plant population, 
ooupxf of planting material aid fatLcbing 
od nrr£xsr o f leaves plantr1

lispcrimerft a* E ffect o f plant population, 
sourco o f  planting material and nulchirg 
on plant height { on) at various stages ©£ 
growth

Q:oo”in>errt &• Effect o f pl-anfc population,
oeuEce o£ planting materiel era 'nu'lching 
on tba psodueftien o f suefceea plant®* at 
various ctcgea o f growth

Eiparlnonfc a* E ffect o f plant population, 
sourca o f planting material and mulching 
on 2jAS o& various Gtagea o f growth

asocciaaEft A« E ffect c f in ter act lore on
br& oousoo z$ mold* and source plant 
pqpuic&ion

C^ncrlo&nb lu  E ffect o f p iefit population, 
source o f planting material and mulching 
on rood dry natter y ie ld  g W®-

Es&ec&aonft a# Interaction oxfeefc o f 
□ulching and source o f slanting material 
on ugosT dry weight <9 ***)

D^pcrioent A# E ffect o f plant population, 
source c f planting material and mulching 
on y ie ld  axponerts

Es^GC&xtDt &• In teraction e ffe c t a c£ 
tcootmcnto on -Table 7



31

.■ ia n l 'n c r C  \* 'iiiiiL.ct c£ plcr.'c p o n o lc ta c r,
c \ x .,c , c-1 p i  a n ti/I) mafcoxA.ol c r  J  n U cia isrj
or; c r x i / c c r n i  c a l io  31

*

L%

Sscorcjcfcion dm.cel o f Gnurec 
d ,  j  n a u e ria l :s nuictj or, co a X ’Vcois?.

 ̂ .  u .^, __ — • . . , * r * ■ _\a •£■ iiuOuooc.ĵ ej4  ̂of ora r
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Table 9A» EScpcrlrJcri; &•, In teraction  e ffe c t o f plant paculdiion# ccurca e f plar&irg material 
end nulciilng on y ie ld  o f mother corm end norwaarketekle corrael In  t  ha

Y ie ld  c£ Mather CbnctCoro) Nan MarKotcfclo Cornel

Population Plant population x MUlch rtilcfi x  Plant popul& ion
tOUch

pl P2 P3 P4
Population

*  «2 tU M M.0

2.90
»  <■

3.04 3.29 3.12 P1 2.89 2.82 2.37 2.30 2.34

'* 2 2.05 2.63 2.,7 7 ^60 *2 2.33 2.7Q 2.49 2.31 2.61

“ 3 3.49 3.04 2.94 2.75 P3 2.33 1.93 2.40 2.14 2.22

H4 3.21 2.79 3.13 2.50 P4 1.72 1.39 1.41 1.60 1.57
2.33 2.76 2.61 2.559 C.D. P x M •  0.290

C.D. p x H o 0..373 .

Y ie ld  o f Esther Coro oo

Sour oa

ttilcfc

Gaurao c£ plant materiel x  
 m lc h _______,______

C.D.

5^

B2
"3
*4
”S,
H k S

3..3Q
3.46
3.27
2.79
2.36

2.30
2.83
2.64
3.03
2.79

0.263



T a b l e  5 *  E a n e r i m c t f c  A . E ffe c t  o f  p lan t pecu lation , ocurca o f  p lan ting m ateria l and
na lch irg  on h h l at voriouo stages o f  growth

Trcetrrorto ooth  dear 90th d£7 120th 6.C& 150th <

Plant population In  *coo ha-1 (s p a c in g )

Px 55.3 (60  : :  30 cm) 0.562 1.113 1.289 0*939
P2 49.̂ 4 ( 6  at 4S era) 0*555 1.129 1.230 0.949
P3 37.Q (£30 2£ 63 era) 0.640 0.954 1.110 0.770
P^ 27.G (00 x  00 cm) 0.323 0.005 0.976 0.695

C* Da 0.070 0.151 0.066 0.094
Source g£ p lan tlrrs  m aterial

( s i a o  conyoonriG i) 0.421 0.907 1.166 0.073
( father oarc/cDtmti) 0.519 1.093 1.135 0.024

C.D. 0.049 0.107 MlS ftgs
K ilch  m aterie l

^  (G reen  l e a f ) 0.447 0.961 1.299 0.933
(C eca re t c o ir  w aste) 0.413 0.945 1.096 0.334

^  (U a tc r  iiyocinth 0.565 1.123 1.162 0.345
(D lac i; p o ly th en e ) 0.400 1.054 1.143 0.332
(lo  r.u lcc control) 0.446 0.917 1.057 0.311

C.D. 0.055 KlS 0.064 i :»b

ro
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FUj. 6.
EFFECT OF M ULCHING, PLANT POPULATION AND 

SOURCE OF PL ANTI MG MATERIAL 
ON CORMEL Y IE LD .

12-

. 11*

10.

MULCH

M l  GREEN LEAF MULCH 
M 2 COCONUT COIR OUST MULCH 
M 3  WATER HYACINTH MULCH 

IW4 POLYTHENE MULCH 
M 5 NO MULCH 

-P LA N T POPULATION IN 0 0 0  h a * 1 

P i  5 5 .5  (6 0  X 30 tm )
P2 49.4 (4 5  * 4 5  cm )
P3 37.0 . . ( 6 0  X 4 5  cm )
P4 27-8  ( 6 0 X  60 c m )

.* SOURCE OF PLANTING MATERIAL
5 1  SIDE CORM

5 2 m o th e r  Corm

8-

M 4
P i Pi _p^ P4

Si Sz
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mother com* Highest mother com yield was observed in P3 

but it  was on par with other treatments. Source o£ plant* 

ing material,also did not show any oignificant effect on 

corn yiold. However, mulching had oignifleant effect on tho 

production of mother com. Maximum corm yield was recorded
a ► i :
for the green leaf mulch which was on par with waterbycc ir» th 

(M3 ) ,  but significantly superior to other mulches tried.

0£ the different plant populations (60 r  50 cm)
%

recorded the maximum non marketable oido tubers which was 

on par with P2 <45 x 4S an). Iton-marketable oomal was
i

significantly higher whan side cams were used go planting 

materials. Mulching hod no oignfficant effect on tho produc

tion of non marketable cormols.

Maxdraim mother corm yield was recorded for the treat

ment combination M3, which was on par with P3 P3 

and P1 M̂ * Tho interaction effect of source o£ planting 

material and mulching on mother corm yield revealed that 

maximum corm yield was recorded for tho treatment ocrsbina** 

tion which was on par with Maximum non marketable

cormel was produced by the treatment combination which 

was on par with and
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i i i
4.1.2.6. Total dry matter yield

Plant population had significant effect on total 

dry matter production. Maximum dry matter production was 

observed In P3 (60 x 45 on) which waa significantly superior 

to other plant populations tried, source of plant material 

also had a significant effect on the total dry matter produc

tion. side corm was significantly superior to mother com 

in this respect. Effect of mulching on dry matter production 

wao found to bo significant. Leaf mulch has recorded sign ifi

cantly higher dry matter production ever other mulch materiolo 

tried. Tho Interaction effect was not significant.

As regards harvest index tho highest harvest index 

was recorded for green leaf mulch which was significantly 

superior to other mulch materials tried.'

4.1.3. Quality Attributes

Tho data on the quality aspects of cornKd. are presented 

in Table 10.

4.1.3.X. Dry matter percentage

Xt is evident from tho table (Table 10) that maxinun 

dry matter percentage was observed in p̂  (60 x 30 cm) which



0:1 cortona o£ dry matter# g torch, protein  ard cxalatG In  oonncSL 
and starch In  cons.

Tcfclo 10* Experiment z\* E££cofc c f  p i  a r t  populatioz', source o f  p i  anting m ateria l and culchinrj

Treatrci.iic .
# cry
matter

$£ Starch % protein
0jiil at o 
content 
(ccAi)

Si starch 
Cdzq

Plant papulation in *0 0 0  ha (Spacing) 
55*5 (60 sc 30 cn) 24*02 61*40 3*603 0*094 67*54

P2 40*4 (45 as 45 03) 23*09 51.3 3*590 0.093 47 *.46
P^ 37*0 (60 se 45 cn) 23*94 61*33 3*595 0.092 47*48
P4 27*G (60 a  oo 03) 23*99 61*50 3*597 0*094 47*37

C# P* 0*064 i;:S 0*002 l«tS EaS
Source ok planting Kntcrlol 

(side ccrc/oernjoli 23*90 01*37 3*600 0.393 47*54 Oo
Sg (Rather cosc/ocro. .; 23*̂ 6 61,62 3.597 0.093 47*49

C.D. ISO KaS 0.002 E:£J EjS
Maid? material

(Sirc&n leaf) 24*29 62*08 3.619 0.009 47*92
Hg (Cfccorut coir taste) 23*07 61*15 3*601 0*092 47*42
Hg ( Oater hyacinth) 23*93 61.33 3*593 0.093 47*33

(DlaeJt polythone) 22*00 01.15 2.590 0.397 47*43
(Ife xmlcfr control} 23*92 61*23 3*590 0,096 47.41

C» D* 0*093 rs£j 0.004 TsS 0*069
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was on par with (GO x  GO an), source of planting 

material had no effect on the percentage of dry mat tor 

production In corbels. Mulching ted significant effect 

on tho dry matter percentage of cornels* Maximum dry 

matter percentage of cormels was recorded for M̂  (loa f 

mulch) which was significantly superior to a il other 

treatments*

4*1*3.2* starch percentage . . .

Xt was observed that different treatment© had no 

significant effect on this character*

4*1.3.3. Protein content

The crude protein content of the cormel was signifi

cantly affected by different treatments* has recorded tho 

highest percentage of protein which was significantly superior 

to other plant populations tried. Mulching had a significant 

effect on the crude protein content of the cormel s. Loaf 

mulch recorded the highest protein content in the cormel 

which was significantly superior to the other mulch materials 

used.
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4.1.3.4. Acridity and Cooking quality

calciuti oxalate content o£ th© cormel was not affected 

by the different treatments, Cbdking quality of tho cormel 

W33 not markedly affected by the different treatments as 

judged by organoleptic teat,

4.1.4. Available NPX content and physical properties o f coll

4;1.4.1. The data on the available NPK content of the so il 

(after harvest of the crop) as affected by different treat- 

monte and physical properties are presented In Table 11 and 

the interaction In Table 11a.

The results indicated that plant population had no 

significant, effect on tha available H and P content of the 

soil# but had significant effect on the K content in the 

so il. Maximum SC content of the so il wao for P  ̂ viilch vjoo on 

par uitlnp^ but significantly superior to P2 Gnd ^3 *

Source of planting material hud no significant'effect 

on the content of available soil nitrogen and potash# but 

had significant effect on the available P, side cons had 

retained significantly more avail able p than mother corm*



Tetoi© 11* Experiment e ffe c t o f plant population, caarce c£ planting material oj*3 cu ldilrrj
on the available Î V P end K content, bulk density aij2 water otatlo 
cogroQQfce at harvest

Treatments
B ' 

(Kg too"1)
P

(Kg ha"1
1C

(Kg ho"1)
Bulk 
density 
(g cc “ )

o f uater 
stable
a j  C: i. cC at G > 0 • 25

P la it  poEttlation in  aQ2Q ha (qpaclng)
Px  55*5 <60 :: 00 cm) 313*1 21.03 160*5 1*616 37.12
P2 49*4 (45 65 crO 319*3 22*70 156*5 1*606 37*11
P3 ■ 37*0 <60 m <03 on) 325*7 21.40 154*6 1*600 37*20
P4 • 27.8 (60 60 cm) 334*1 20*90 159*5* 1*604 • 37*19

Ca D* Us 2 . UsS 2.74 0*004 I'.Zd

Sourca o f plangirg m aterial H ’ -
Gj <Si(3e cortV'ctnxii; 326*1 22*30 153*4 ' 1.610 37*17 . ^
32 (nether carr/coxnc .) 319*9 20*70 157.4 1.G07 37.14 O

C. D» Use 1*17 Us 3 UsS TaO
Ililch  raaterial * -

t\  (Green le a f) 341*9 23.70 162*2 1*600 30*32 .
(Cccomt co ir t:ecto) 316.7 20*50 157*3 1*008 37*34

£■1̂ (Hater hyacinth) 325.7 22*00 156.7 1*611 37.45
ia4 (Black polvtLicrc) 317*3 21*60 156.60 1.615' 35* 33
SJ. (IO nulch cortix il) 313*5 19.80 . 156*0 1.603 33*30

C.B. 6*92 0*590 . 1*501 0*003 0*141
9



Tables ll.\. t^>cr indent k. Interaction c££oct of p leri population, aoorco o£ planting 
notorial and mil doing on avail cfcAo eoil nitrogen and phcsphoruo (K ] ha"^)

Soil KifcrOQcn ( ^/aiidbia) s e ll Phosphorus {w a ilc u lo )

Source Caurao planting 
notorial x  plant

population

source Source? cC planting 
mate r ia l si plant

population
•1

S2 9 if S1 °2

*1 300.2 325.8
■ ■ 4

21.5G 21.03

»a 336.3 309.5 ' Pa 22.44 22*72

' ’a 333.6 317.9 P3 24.34 21.43*■ #

■ *4 341 #p 326.3 *4
* 1

20 .GS 20.03

C.D. P E3 a 19 .035 C.D. P x 3 »  2.346
“
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Mulching had significant*, effect on tho availability  

of p and K content in tho soil* Application of leaf mulch 

had retained higher content o£ cwollable soil nitrogen which 

was significantly superior to a n  other mulch materials uoce. 

The trend wan the coqo for available P ax3 K*

The interaction effects were also significant for 

available nitrogen and phosphorus* The raaxJmun available 

nitrogon content was observed for the treatment combination 

S^P  ̂ which was significantly superior to p2®2 and P3S2 ‘

Plant population and source of planting material had 

significant effect on the available P status in the soil'* 

Maximus content of P was observed for S1P3 which was on par 

with P2®1* P3Sl  aRd P2S2*

4*1.4*2. Bulk density

Plant spacing had a significant effect on th© bulk 

density of tho soil (Table 11)* The lowest value was 

observed in which was significantly superior to other 

spacinga.

Mulching also had elgnificant effect on this cb eracter 

and the lowest value was recorded for green leaf mulch
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which was significantly superior to the other mulch natcrialo 

usedf

4*1*4.3* water stable aggregate

Percentage of water stable aggregate of sltee 0*25.7m 

was raasimum in green leaf mulch plot which was significantly 

superior to the other mulches used* The effect of plant 

population arx3 source of planting material had no slgn lfl*  

cant effect on this character*

4.2. Esperincrt 0

iho resultg of the experiment on the response of taro 

to different levcla of nitrogen* pho^hosus and potassium and 

its  time of qspliestien ore presented In  thlo chcpter*

4*2*1* Growth characters

4*2*1*1* Plant height

5ho data on tho effect of treatments on plant height 

at variouo cjrouth etagoo during 1984 and 1980*05 aro presented 

In Table 12.

On tho 00th Css? after planting significant Increase 

In plant height uas observed only fo r  nitrogen and potossiuia.



Table 12* iip cd iro r it B. E ffe c t c£ le v e ls  o f  ls>K- oru tiiae o f  epplicafcion o f K ana K on
p lan t height a t various stages o f  groitEi <cn) •

ooth Say______ 90th _ _ _ 120th Gay !50th <337IXUQwiGA
1934 1984-*8S 1934 isa-a-’ es 1934 1904—"OS 1904 1984-*ES

*1 <40 ica n no"1) 40*17 29.97 43.20 45*83 53*25 51*61 45*89 39.36

n2 (80 I:g » ) 43. C6 31*31 50.471 48*44 56.78 53.01 47*06 42*31
-3 (120133 n ) 43*56 31*31 56.39 49*06 64*03 58.92 47*00 42*39

C.O. 1*565 fl*S 1*165 1.015 1.822 1.473 i:=o 1.913

VX <23 I:o P^fca"1) 41*22 31.53 51*22 43*61 56*70 57.19 46*97 41.97
P2 <50 Izj a. ) 42*58 30*86 51*86 46*75 58*03 55.41 46.50 39*89

*3 <75 l̂ j 0 > 42*97 30.19 52*06 47.97 53*50 56.72 46.47 42*19
C.D. KaS K«B KaS 1*015 l.'xG KaS i:3 S 1*913

kl <50 1-jj Kg'-Jia*1) 40*97 31*03 50*81 47*06 56*61 56 *05 44.22 39.33
k2 <100133 " ) 42*44 30.61 51*64 " 47.36 ’ 59.00 ” 56.44 46.69 41.89
*3 (15 Cl 33 n ) 43*36 30*89 52.69 43*92 53*50 56.03 49*03 42*83

c,r. 1.565 EsS 1.165 1.015 1*822 EaS 1.342 1*913

fel (M qii3 K In tao 
split qrrplloar 

tIona5 41.80 30.67 51.37 48*35 57.67 57.13 46*09 41*50
*2 <H ana K throe 

sp lit applica
tions) 42*72 31.05 52.06 47.20 58*41 55.76 47.20 41*20

0.0* KaS k«s ■ KiS 1*015 K#s 0.060 1.126 KaS
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Increase in  tho le v e l o£ nitrogen from n̂  to  had increased 

tho plant height sign ifican tly* The d ifference between n0 and
Ls

n3 was oh poc«, Application o f graded doses o f phosphors o did 

lo t  show oiy sign ifican t e ffe c t on piarfc height* top i lection  

ofi K at Is3 le v e l recorded imndsum p i art height* but was on par 

with Is2* Tina o f explication was ro t sign ifican t in  th is  tra it .

In  the ceaond year (1904-'85) none o f tho treatment a 

had any sign ifican t e ffe c t on p i art height on the 60th dqy 

a fte r p lertirrj* At 9Qfch and 120th days a fter planting a narked 

increase in  plant height was observed fo r  the highest done o f 

nitrogen in  1904 alone* in  1984««’ 85 sign ifican t difference in  

plant height vop observed between and r^* but and 

vjoro on par* Ka sign ifican t e ffe c t could be o©on fo r  P daring 

the second year o f observation* In  tho second year plant 

height was cduo or less o f sim ilar magnitude at tho varying 

le ve ls  o f t? explication*

Although tho e ffe c t o f K was sign ifican t in  almost a ll
Y “ • i Y

tho stages o f growth during both the years* tho significance 

was observed only between the lowest Os )̂ end the highest 

leve ls  CK^)*,

s ign ifican t d ifference in  plant Eieight was observed 

with tho timo o f application from 90th dcy* but tho results

wear© not consistent during o il tho growth stages*

j



96

4* 2*1.2* Hn±>er o2 leaves par plant

Tbo mntar cf losves per pi art at various growth 

stages aro presented in  Table 13*.

A pons col of tho dots (Table 13) reveal that e& OOth 

day there t;aa cd significant effect £vs tha application o£ 

nitrogen and-phosphorus on leaf production. However# 

potassium hod a significant effect on leaf prodiction efc kA 

level In tho firs t  year and k2 level in  the second year.

Tino of qpplicotion did not dxxi esy significant effect 

on this eft erector throughout tha grcyth o£ the crop daring 

both the years.

At 90tb Qcy after planbirg during 19Q4, explication o f
+ *

nitrogen had a significant effect on tho rate of leaf produc- 

tion# and msdiaim leaf prediction was observed at n  ̂ thicft 

was signlficartly cuparior to n  ̂ and n^. P and K wore not 

effective in  !cc2 production?. afc this stage. Curing. 1 9 0 0 5
r 'i
nitrogen and potassium shewed e significant effect on the 

production of loaves plant . Maximum leaf production was 

observed n  ̂ and levels.. At 120th &v# explication of 

nitrogen cfc n3 le v e l vac significant during 1984 vhoceas 

during 1964"** 05 level of nitrogen was not significant in



Tafclo 13* ir^ c r ic e it . B, E ffe c t  o f  le v e ls  o f  fPK and tim e o f  app lica tion  o f  N end K on
th e  nsctoer o f  leaves plant** a t various ctcgec of growth*

‘Trcatnorfc.o 00th dav. 90th dsv 120th d§S7 . 1i
1934 19S4-'65 1984 1984-#S5 1984 1984-#G5 1934 1934-* 85

n  ̂ (40 isg n ha**1) 4.33iy 5.06 3.78 4.06 3.23 4*07 2*37 3.02
na (00 I33 * ' ) 4*30 5.13 3.74 4.11 3*19 4*08 2.33 3.CS
« 3 (120kg n ) 4.35 5*06 3*89 4*11 3*33 4.07 2*24 3*04

C*D. R*S i‘»3 0*108
t
0*039 0*080 tJ»o 0.035 r.»s

<25 hg PgC^iuT1) 4*34 5*oa 3*84 4*08 3*32 4*03 2.35 3*02
P2 (50 lag ° ) 4*37 5.10 3*74 4.09 3*25 4*07 2*34 3.04
p3 (TO I® ° ) 4*33 5.09 3.33 "4*10 3.17 4.07 2*31 3.04

C.D. K#S ' K: S IitS ”K«S b.oao fcis 0*026 K«G

(50 I:g l^O ha"1) 4*33 5*05 '3*79 , 4.07 3.21 4.05 2*31 3.01
kg (locio » ) 4*29 5.12 '’3*00 4*12 3*23 4i09 2*34 3.04
k3 (ISGIsrj ° ) 4.3b 5.11 3.01 4.07 3.25 4*03 2*34 3.03

C.D. 0*066 0*05 “R*S 0*039 i-;S 0.036 0*026 0.033
fu <li ana K lr. tto  

Cpllt appli
cations)

H

4.32 5*08 - 3.76 4*03

it

3.24 4*07 2.34 3.03
t 2 (K end it in  three 

sp lit qppllca** 
ticno)

r

4.36 5*12 3.05 4.09 3*25 4*07 2.32 3.04
C.D* KaS R|3 0*087 K*S la 3 t:*s 1*G t:*s

CJD
'J



leaf productions Phosphorus at the lotjer level (p^) was

effective In leaf production during 1984# uhile airing 1984-

•65 it  was not e££ectlya« Application o£ potassium had no

significant effect airing 1984 wh arete airing 1934-'85 ks had
*•1recorded the naSSaua mufeer of loaves plant tftich was signifi

cantly superior to k^# hut was on par uith K^* .

At 150th a^r# aaedmun loaf production uao observed at 

n2 level tfiich can on per Kith n  ̂ during 1934*, Phosphorus £fid 

potassium hod clarifleant effect e t p^ && k2 iovels* curing 

1904-85 potassium had- significant effect' and fe3‘ had recorded
_ i

the aaKlrzim w d x s  of leaves plant thltfi was significantly 

euperior only to It**
i — .

From the Tafclo i t  could ho concluded that only potaasiim

and to a certain extent nitrogen showed a significant effect
; m 1 * * .

In the production c f  loaves plant Pereas phosphorus’ and

time of explication had only lit t le  effect during nost stages
\

of growth oh>; taro*,

4*2*1 *3* Leaf area Index (La i)

Tho data on loaf area index (LaZ) at various growth 

stages of taro Oaring 1984 and 19G4-*G0 arc presorted in  

TiOale 14 (Pirj.V) *



T a b l e  1 4  ( lirpcximerS: B, E ffect c f le ve ls  o f tPK ar.<3 t-lme o f explication o£ H an K
on IjA? at various stages o f growth.

TfcCatDCB&O
60th _dar_ 90 til.1 Jay 120th d3Y 150th

'

1984 1SQ4-#8S 1984 If©  4-* 05 1984 1984-»S5 1934 :1904-*Q£

(40 kg n ha*1) 0.01 0.54 . 0.93 0.60 1.17 0.70 0.43 0.20

n2 (80 Isa a > 0.87 0.59 1.23 0.68 1.40 0.87 0.44 0.29
C3 (130KJ ° ) 0.82 0.50 1.12 0.72 1.33 0.92 0.40 0.31

C.D. 0.037 0.016 0.072 o .o ll 0.067 0.025 0.019 0.004

pA (25 Isg P ^ h o "1) 0.82 0.57 1.06 0.67 1.29 0.85 0.41 0.28
p2 (SO log ° ) 0.05 0.57 1.10 0.67 1.34 0.89 0.43 0.29
p3 (75 lag “ ) 0.84 0.50 1.12 0.67 1.32 0.85 0.43 0.20

C. D* Vi 3 V.iS t;»s K|S ft|S 0.025 0.019 0.004

(50 l£j EgO ha"1) 0.01 0.55 1.04 0.64 1. 23 0.84 0.41 0.28
k2 (lCOIc " ) 0.84 0 .58 1.11 0.68 1.33 0.06 0.43 0.29
k3 (150kg ° ) 0.06 0.59 1.13 0.69 1.25 0.69 0.44 0.29

C* f'* 0.037 0.016 0.072 0.011 0.067 0.025 0.019 0.004

t , (H and K in  two 
sp lit cr.olica~ 

tion ) 0.81 0.56 1.07 0.67 1.23 0.87 0.41 0.29
t ,  (I3 and K in  three 

c p lit  crp licar 
tion ) 0.65 0.57 1.12 0.67 1.35 0.85 0.43 0.29

0.0. 0.021 0.009 0.03D Kao 0.033 0.019 o .o ll r«G

ZD
O
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At OOth cloy during 1904 nitrogen* potassium and time 

of application had significant effect on LAX* Maximm Lax* 

was recorded at lovel which was significantly superior to 

nx end n^*4 Pboqcftorus replication was tot effective on Lax 

s& this etojc* sotoo slum acpllcstlon bad a significant effect
i

on LaX end loasdmm LaX was observed ok Js3 level which was 

significantly aiaorior to K1# hut wason par with k2* Time of 

application was significantly aupcrict to The trend

was the eamo Cos: tho year 1934* 85 *,

At 90til day daring fir s t  year <1904) nitrogen and 

potassium bod significant effect on LAX* Maximm LaX was 

recorded at &, level tftlch was significantly superior to

and n^. Tho levels of P on LaX were not significant* The 

levels of 2C wxo cignif leant In Increasing the L il* Maximum 

LAX was oh served at Jt̂  which was significantly superior to Jt| 

during 1904 tut woo on par with lê  and k2 during 1984-*C5*
i

Tirao of explication wen significant during 1984 end 

t 2 was sign ifican tly  superior to for the production of 

higher LAX*,

At 120th ckyy nitrogen and potassium wore found to be 

significant In tho production of LaX during 1934*' The level
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of nitrogen uoa on par with effect of P on LaX

wap not significant* Treatment k3 had a significant effect 

on taCt \hLdt uoo oignificantly superior to 2c^« as regards 

tics of application# t g was significantly superior to t^* 

curing tho ccoond year (1984-a6S) p£ hod a significant effect 

on &aX* Treatment * 3  significantly superior to

their I ohqc le v e ls  cf application for the production of l*AS*

r
4*2*2* Yield cocpoaents and yield  

4*2*2*1*, Gomel yield plant” 1

— lThe data on corrral yield plant aro presented In 

Table 15.

Application of nitrogen had significant effect on 
«*1cormel y ie ld  plant during hath the years (1804 and 1904»*G5)•

*

Maximum cornel y ie ld  plant” 1 was obtained fo r  n  ̂ vhich was 

s ign ifican tly  superior to  n  ̂ but was on par with n^»

The effect of phosphorus was found to he non significant 

during both tho years*,

Laveio of potassium were significant on the pro diction 
V Io f cormelo plant * Treatment hod a sign ifican t influence/ 

vfiich was c ign if icox&ly superior to  v7od oh por with



Table 35. CxpcrAssent B. Effect o f levels of l^K and time o£ ar>pli.CQtlotf o£ B snd K
on cornxsl yield* cornel runber and uelgtit/oiso plant •

Tcoa&ncnfco
cornel yield (g ) ttb. c£ oorcelo Mean lyc&ghfc o£ oonaal (g )

1904 1904-"B5. 1984 1984-" 05 ■ 1904 1984-*85

(40 feg n ha"1) 225.7 172.8 6.70 6.91 36*57 25.05
n (a> lag ° ) -290.4 213.9 7.90 7.50 "33.29 28.512
» 3  daoico " ) 292.7 211.0 .. 7.95 . 7.20 27.71 29.X

C*D* 12.9 • 0.3 '■ 0.433 0.174 F ms 1.223
px (25 !rj P2os ha"1) 253.2 195.6 7.40 7.09

<
37.65 27.57

P2 (50 hy ) 279.3 203.4 7.63 7.32 37.31 27.47
P3 (75 ha n ) 277.4 200.6 , 7*50 7.21 37.61 27.81

c .v . .,■ his ■ ■ ms - - - ms ■ - 0.174 ■ ms ms

(50 kg I^o ha"1) 265.4 106.1 7.41 7.19
■>
36.54 ‘ 25.84

ls2 (lOCkg ° ) 276.3 201.6 7.48 7.24" ’37.65 27.07
&3 (150120 ° , ) 203.2 309.9 7.63 7.19 , 38.33 29.14

C»£. 12.9 “ 8.8 ms ■ ms - ■■ ms 1.223

t  (B anfi K In tuo 
1 cpllt replica

tion)

■ r.

267.1 195.4 7.77 7.22 25.31 . 27.03
t 2 (B end K in three 

Cpllt <ppliC3—
“  tion) 232.7 203.1 7.25 7.18 39.74 20*21

<?.£• 7.2 2.55 ms ms 2*593 0*543
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Tiro of application was significant ciirirg both tho
m !

years ana naiilruin . oosnal y ie ld  plant was observed at fc2*

4*2*2*2* Wirbcr o f coaaols plant"1

The data on tho e ffe c t o f treatments on the number o f

eorroals plant ** aro presented In  Teblc 15 (F ig* 0 ). I t  could

bo seen frcn  tho data that nitrogen had a sign ifican t e ffe c t

on the nacber c f c^rmels plant"1 airing both the years* Tredt-
■*1

Dent n2 recorded sig rdf iccn tly  higher ms&cr o f consols p i art 

during both tho years* However# coring loo^-'ss there occurred 

a sign ifican t reduction at « 3 leve l*

Tho effect o f P was sign ifican t only In  tho second
—1year (lQG^-'Ou)» liaxinuin nintoer o f cornel a plant was

observed at p2 which was sign ifican tly  superior to pA but

was cm par vzifch p3* Potassium was found to have ro efifect
■*1

on tho production c f correal s plant Oirlpg both the years*

The t ir e  o f application was also rot sign ifican t*

4*2*2*3* Hoon weight of cornel (Sice)

Tho data on the e ffe c t o f treatments on the mean 

weight o f oormoic arc presented In  Table 15 (Fig.O ) * From 

tho data i t  Is  ooGh that there was slgn iflean t e ffe c t fo r  the
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applies*ion o f nitrogen and pctoaoiua £or increasing tho s ize  

o£ QDtKelQ during 29S4-aGS. There was a gradual increase in  

tho sloe o f cornel from to  ^  le v e l o which uoo cignifi leant 

upto n  ̂ le v e l c ix i e& n̂  ievel# though tho also was Increased# 

i t  was on par tjltb n.,. Application o£ pctooolun had a c ig n ifi-
4#

cart effc-ct on increasing cornel also froa to kg* Tina o£ 

explication uao cignlfiaant and t 2 woo superior to t^«

4.2*2*4* Cored yield

Tho data on tho yield of cornels during b^th tho years 

are presented in  Tt&le 16 (F ig.9 ). cornel yield increased with 

increase in the level o£ nitrogen i£>to ir,# naninsm yield was 

obtained at n2 u b id  was significantly superior to n̂  and n̂  

during 5.904* During ISO'S-* £6 oleo ir îinum yield was attained 

£or which tsar aionlflcartly 'superior to n̂  but uao on per 

with n^* airing both tho years phosphorus application had no 

significant effect on tho yield of comelo in.taro, ^p lica 

tion of potosalun was Glgni£lcart in  Increasing the yield of 

oomcla during both tho years* Highoct yield was reoordad efc 

k3 which too on par with kg*

Pooled aoalyaio showed that tho trodtDeits behaved signi

ficantly over tho periods, yield was found to increase with 

an Increase in  tho levels of K* a dooo of P higher than p2 

level was not found to be benefidel* h slgrlficant reduction 

in tho cvcrcQO yield was c&aerved during tho second year* Tho 

^street of pooled analysis is  given In Append!:; IV. Gig rdf 1— 

cartly lower yield during 1984-*GS was duo to oontimouo crqpp- 

irg and leoccir mabcr o£ raisy days taring crop growth( Appendix Z l)«



Tcfcl* 16* ER£>csincE& D. Effect of level a o f tPK an3 time o£ application of n and K on yield ( t  h *^ )

cormel y ie ld Cored!
yield

Gom y ie ld  Total yield Cosod/cona Bon GotkefcE l̂Q
ratio oonael y ie ld

1904 1964-85 l/vvora-* 
ge ever 
years)

1984 1904-85 1984 IDG C—85 1904 i-4u:-35V 1964 1904-83

1 (̂40 kg B h a 1) 0.76 6.41 7*£9 2.01 1.69 11.37 6.30 3.35- 3.39 1*44 1.22
xx2iGO kg • ) 11.04 ,7.94 ■ 9.49 3.31 2.29 14.35 10.23 3.33 ■ 3.3D 1.29 1.22
r^USOlsg ° ) 2.0.53 7.82 9.10 3.07 2.25 13.65 10.08 3.43 3.43 1.27 1.14

C.D. 0.411 0.322 0.253 0.101 0.074 0.674 0.323 0.086 120 0.052 B«8

px<25 kg pa05 ha**1) 9.85 7.27 0.50 2.92 2.11 12.7? 9.38 3.27 3.40 1.31 1.20
P2CSO leg " ) 10.3 7.47 8.91 3.02 2.17 13.37 9.64 3.41 3.40 1.27 1.12
P3(73 kg a ) 10*20 7.44 8.79 3.04 2.10 13.24 9.60 3.33 3.41 1.41 1.16

C.D. B*S tus 0.255 0.101 KiS 0.474 SaB E;3 0*052 BsS
k^BO kg LkT1) 9*P0 6.91 a.36 2.94 2.05 12.76 8.95 3.35 3.07 1.33 1.30
k2(lOCkg a ) 10.16 7.40 8.82 3.00 2.15 13.16 9.63 3.27 3.42 1.34 1.13
k3(15Ckg ° ) 20.43 7.78 9.08 3.05 2.25 13.48 10.03 3.39 3.63 1.33 1.23

a n . 0.411 0.322 0.255 UiB 0.074 0*474 0.385' Ef:S I7aS IfeS
fe«<B and K in  t&o 

cpllt applies 
tion) 0*0? 7.07 10.11 2.97 2.13 12.84 9.33 3.34 3.4C6 1.34 1.14

fc«<B K in  tftrcc 
cplit applicoi- 

tion) 10.33 7.53 7.39 3.02 2.17

*

13.40 9.70 3.41 3*403 1.46 1.24
C.D. 0.240 0.095 0.125 BsS 0.032 Q.2S3 0.107 O.C65 HaS 0.044 0*07

co 
cn



FIG. 9. CORMEL YIELD  ( t  ha) AS AFFECTED BY TREATMENTS 

( m e a n  o f  t w o  y e a r s )
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Tiao cf c£pliaation was found to bo Dignificant In 

the prediction of cornels* Three epXit application (t^ ) of 

nitrogen end potassium have recorded oignificahtly higher aorrasl 

yield over tvx> c®lit application (t^ ) o f nitrogen and potassiua.

4*2*2*5 *, Com yield

Ttio data on tho effect of treatmento on com yield  

are preeortod in Tcblo 10 .

H&dnun com yield was obtained fo r tho explication of

nitrogen at n^ level firing both the years* which was o lgn ifi- 

cantly superior to n^ antl **3 during tho firs t  year <1954) •

; The effect of P on cozia yield was significant in the f ir  at 

year only*, Westmont p^ was significantly superior to but 

was on par with p^Vj significant inascaoo In conn yield was 

obtained 'for tUa application of potassium daring the second 

year only (i9G4-*e5) • ] H^dioun yield was recorded at ls3 level
T

which was cignlflcantly superior to and

Thouĉ i tho time of application of ft and K at recorded 

a higher yield diring the firs t  year <1904) i t  was not aigni*
1

ficant* Bat daring tho second year <X934«»-85) the time o£ 

application cd ft and K.wao significant and was significantly 

stiperiot to An tho prediction of coan*
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4 .2* 2 *6* Total yield (Carmel + Cora)

, itio flofca on the effect o£ treafcMit on total tuber 

ylald  (Cbrnd + Co no) are presorted In Table 1G*.

Total tuber yield Increased significantly with Increase 

in  the level oa nitrogen daring both tho years*, Baslcum tuber 

yield uac obtained daring the f i r  at year (1934) for n2 whleh 

was olgniiilcontiy ouperiot1 to and n^«, Euring the second
r- I N -  I ' ' "* ' * i " ’

year (1984**aCS) ’the 'mgKiruni yield v;as obtained at JDg which
.. - . ■ *

Vais' on par uitli Sî * *
> 1 /* ’ i .* ' i i' *

5tiQ qSfecfc o£ P was significant only. in the firs t  year#

and; in tho ocoond year it  was not significant* Application

o£ phoqpboruo at p2 iovel recorded the nsa îmin yield which was
- . ’ 

on par with p^# but uao significantly oiperiot to pjV
■ * 1 

, Total tuber yield was significantly influenced by the
i'

duplication of potosoian during both the years*. Hastinun yield
i

was Obtained at &*,# but i t  was on par with Sc0 and significantlyr & *
( ouperiot to daring 1984*; Eurlnj Z9G4-*85 the maxinwm yield 

,was obtained cfc k2 was significantly superior to k2

and kA*

Time of £££&lcdbion of nitrogen and potasaium hod 

significant effect on the total yield o f tubers* Treatmant



wea dgnlficc&U.y’ si5>erior to  c3oring both the yeorc 

<1934 ana 1034-'85 i*.
'■ j 1

4.2*2.7* Cpmd to Corci ratio

Hie data on tho effect of treatments on cornel to oono
4

ra tio  durinj both tho years are presented in  Teble 10

The results showed that tho connel to com ratio was 

not nuch effected cither by m trition or by changing tho tins 

of application cf nutrients* Maximum Cornel to corm ratio of 

3*43 was recorded efc levs!* The effect cf p and K were rat 

significant., Tics of application vac significant only during 

1934 and ie p  significantly euperict to • During lo s s e s  

none of tho treatments-were significant*,

4. 2*2.8., tbn nia&e&Efcle cornel

Tho data on the effect of treatments on non marketable 

cornels aro presented in Table 16*

In the fir s t  year (1934) nitrogen bed significant 

effect on tho prediction of non market dole cormele. I3y increas

ing the lew d of nitrogen there was a decrease In the yield  

of non maxkotE&ZQ oormala. However photphoruc and potassium 

did not dic’j  axrj effect on the production of con market sblo

oormelo »
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Yizao o£ application waa Sound to  ba significant and 

tg was cigrAf leant, in  the production o f ton maiStcfccfclo 

oomalo over

During the accord year (ISSUES) none c£ the treat-* 

meets «ccq?tlrg tiiaa o£ application was fauna to have eiy 

significant effect on the production of ton market cfcle cornels*

4*2*3. Quality GCpeCtQ
L

4.2*3*1* Day natter peroaotage in  ocrincl

The data on the quality e jec ts  of cornel and corn 

during both tho years are given in  Tcblo 17*.

I t  is  evident from the data that the application of 

varying level o of nitrogen* phosphorus and petaxsium bed 

significant effect on tho percentage of dry matter In cornel* 

KascSmn dry matter parentage was observed at n  ̂ level vbitfs 

was significantly superior to Ug old n̂ # which were on par*.

Aoong phosphorus levels* recordsd the highest per- 

centogo of dry matter in cancel* which v?a3 significantly 

superior to Pg and which were on per*}

increasing tho level of potassium from to Kg record

ed significant Increase in the percentage of dry matter*,



Table 17* ssgjorlntDiafc B. Effect cf iewolo c£ H?x and fciraG of application o f J? ol*3 K on cjualifcy
aapceto c f ooroel end com*

Ssy raafctex ?S Dry cotter 
^reatnetfea - (barmal) C oosra)

.  ( c o m e l l  le o r r a )  o c fc fc c r t o n c l s ) b a 3 l 6 ) c o r m f t l
lofta iQPArftf* 1984 1984-05 1984 X984-G5 1984 1984-05 1904 1954*85 19B4 1934*06

<40 &3 a ha*1) 23.66 25.33 17.65 19.86 62.54 62.16 48.72 48.40 3.30 3.70 0.936 0.894
na <00 fcg a 3 23.27 24.64 17.68 19.61 62.27 61.99 48.82 43.64 3.66 3.86 0.934 0.096
n3 (120kg M 3 23.29 24*32 17.59 19.45 62.39 61.85 48.96 49.40 4.14 4.16 0.933 0.894

C.S* 0.069 0.159 0.100 0.079 E»3 trss MS 0*210 0.12) 0.106 MS Ms

pj <23 fep pgOg ha >23.47 24.98 17.78 20.32 62.50 61.93 46.68 40.52 3.72 4.00 0.935 0.694
p2 <so *8 ° >23.30 24.77 17.61 19.40 62.37 62.06 48.90 40.97 3.70 3.84 0.939 0.396
P3 (TO HQ 9 >23.33 24.74 17.72 19.19 62.33 62.02 48.91 49.03 3.70 3.90 0.933 0.695

C.D. 0.069 0.159 o . l o o 0.079 MS MS ti #S 0.214 MS 0.106 MS MS M

kx <50 TSQ K̂ O ha*1) 22.66 24.16 17.20 19.16 60.95 60.48 47.44 47.52 3̂ 31 3.96 0.945 0*9030 .
k2 UQCZcg ° ) 23.56 24.05 17.78 19.63 62.45 62.00 43.46 40.61 3.67 3.95 0.934 0.691
1*3 < 150kg “ ) 24.00 25.48 18.13 20.12 63.79 63.53 50.60 50.23 3.72 3.82 0.929 0.690

C*D. 0.069 0.159 0.100 0.079 0.286 0.108 0.243 0.214 0*133 0.106 *8
*

Oo

t| <H and u in  feto 
e p l i t  applica

tion) 23.37 24.76 17.68 19.64 62.26 61.95 48.74 48.77 3.77 3.94 O.9S0 0.695
t 2 (R and K In three 

sp lit eppl-iea-
tSoD) 23*44 24.69 17.72 19.64 62.54 62.06 40.93 43.91 3.73 3.69 0.925 0.895

C . P .  , O . C S 4 0.062 M S M  S 0 . 1 S 8 3 s  5 0.161 0.121 MS M S 0.003 MS
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Tiao of q^plication was also found to bo significant 

ana &2 baa rogictcrod significantly higher percentage oS dcy 

matter In  comol. similar trend was observed In tho second 

year (IQS^OS) oloo*,

4*2*3*2* Dry matter percentage In conn

Tfca date on dry natter percentage in conn as affected 

by treatments ora presented In Table 17 *,

An examination of the data on <x>na dry matter percent age 

revealed t tigt by ̂ increasing the level of nitrogen from to
t i •

n3# tho dry matter percentage in com ras reduced eionifieanfcly

during both tho years*, Alnoct the eono trend was cbaerved in

the case p£ P doc* taring 19S4« » . and p ware at par*
3

significant increase in the dry natter percentage was 

observed by increasing the level o£ potassium from to &3 

during both tho yoora*. The percentage of dry natter in  com 

use not affected by the time of application of nitrogen and 

potoesJun*
a

4*2* 3*3* Starch percentage In corna!

'itio ctarcb percentage in cornel as affected by S, P# K 

and time of qjplication of K and K are presented in  Table 17*.



Tho data revealed that these wao co significant differ

ence in tho pesosnfcego of starch at10 to varying levels of 

iiitrcgon and phocphoxua. However tho percentage of starch 

In cor&elo incroaood significantly by increaalrg the level 

o£ potassium from 5*̂  to during both the years*

Time of explication was oSgclfleant in tho fleet year 

(1904) only end t^ taan oignificantly ouporiot to in this 

respect#

4*2*3»4»* Per cent age of g torch in bom

a i *

Tho data bn the effect c£ treatments on the percentage 

of Gtorch in  coon are given in Table 1 7 »;

IV perusal o f the data reveal that nitrogen and phoo
' *

phonio had to  significant effect on tho percentage of starch 

in corn during tho fir s t  year1 (1984)« hat potessiam had 

registered significant effect on the content of starch in  

com.- The pcrocntag© of starch increased tdth increase in  

the level of £ , from to k3« ■
i

Tina of explication ^as found to be effective during
t  • * 1

both the yearn and was significantly cup or lo r to t^ »'
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4*2*3*5* Pcroaxfcaoe of protein In oormel

Oie data on the effect of treatments on the percentage 

of protein In oofnxjl aro presented In Table 17*

Hie data reveal that the percentage of protein In
i i. , I,

cornel Incxoaood s ig rif icantly as the level of nitrogen 

increased from to n3* Hie trend was the earn© daring 

both the years*, Levels of p had ro oignlfloant effect on 

the content of protein In oorosl* At higher levels of K there 

was- a redaction In the percent ago of protein in cornel and
f *
maximum protein  pcroantege was ch served at Jĉ  level*

4*2*3*6* oxalate content in cornel
\

The oral at o a>nter& in  consol In mg q* (on dry weight 

basis) jLg percscrtad in  Teblo 17* A perusal of the data 

reveal that explication of nitrogen end phoepborus hod no 

significant effect In the content of oxalate in carmel* 

However potaccium had a signlfleant effect In the content of 

oxalate* bat only ct the lowest level of application* A 

significant reduction in  the content of oxalate was observed 

In cornel at higher levels of potassium explication*

Tima of application had significant c££ect on tho 

oxalate content only in  the firs t  year (1934) and t^ had 

recorded dionificantly higher content cf oxalate over fĉ *
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4*2*4*.' Growth Analysis

4*2*4*1# Dry natter production and distribution

4*2*4*1*1«, Leaf dry matter

' Tho data on leaf dry matter production at various 

at ages of growth in  1904 and 19Q4-,05 ore presented In 

T a b l e  1 0 *,
•

She revealed that leaf dry matter production 

increased sign ifican tly  from to n^* At **3 a reduction 

in leaf dry matter production was observed but it  wan cn
r

par with n^ in  mot stages c£ growth durlrg both the years*.

Lovclo of phosphorus application did not show any 

significant cffcoh on the leaf dry matter prediction throughout 

the growth ad tano during both the years*, application cf 

potassium uan also not significant in  most stages of growth 

durirg both the years* However tirso of qppiicetion was signi

ficant dusltg the ceoord year (lsad-'Bb) and t 2 was significantly 

superlot to t, *,

4*2*4*1 *.2* Poai&3 stem (Lsaf petiole) dry matter production

Bag data on poaudo atesn dry matter production at
*

various stages of growth during 19S4 and 1994-*05 ere provided 

in  Table 19*]



Table 1G. E^erlment D. E ffect o f le ve ls  o f and time o f application o f B and K
od le a f,_ dry matter production at various stages o f growth 
(fcg ha" )•

' 60th day 90th day 120 th day 150th dcy
'iXCGEOOECU 1904 1934«es 1934 1984-65 1934 1984H3S 1904 1984-65

*1 ( 40' ŜJ H 23a"1) 235 06 4 158.75 422.42 291.11 623.33 420.01 104.00 113.17

n2 (80 33D ” j 282.39 188.30 510.97 344.92 724.58 436.01 211.42 137.31
( 120I-J3 " ) 282.73 104.00 435.01 340.94 719.16 465.50 304.86 134.06

C.D. 10.91 14.05 22.27 11.53 25.57 19.20 20.07 9.29

Pi (25 hg Prpn ha"1
4 4  **r

)207.16 173.44 469.50 317.83 632.47 460.03 235*44 131.33
P2 (50 lag (1 )204.03 170.22 ■ 476.44 324.25 095.77 449.11 197*39 126.83
P3 (75 Jsg u )269.55 175.44 473.CS 324.39 639.33 462.97 190.11 126.36

C*lu has BaO Kas tvjS r:*s i^a K|3

*1 (50 .leg Ko° ha"1) 263.50 175.11 467.36 315.92 679*72 443*30 197.42 124.14

*2 (lOOhrj ) 270.16 178.31 479.27 327.14 690.03 401.53 202.19 130.30

*3 (150Î J ' n ) 207.13 177.03 472.36 322.92 697.77 403.00 201.33 130.03
c.e. ■ Hi s his Bac ti |3 r.;S 19.20 K l E B b S

H (H ond K In two . 

spilt applies-? 
tlon) 265.79 170.70 477.14 321.09 080.26 450.90 199.07 125.30

ft2 (13 end ic In throe 
sp lit applica

tion) 268.68 177.31 453.65 323.50 692.13 464.32 201.55 131.06
/■ t ' m  C |V‘ *  f t f t T 7 »  F T n * .  r .
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TaJo&e 19. Enperiment B. E££ec& c£ levels o£ K?k ana tirao c£ explication ofi V and
K on pseudostoin dry natter production cfc various otegee 
of growth (Kg ha*1) .

eotn1 day ' - 90th day 120th <3er 250th day*TQQl*JJGa$153
1984 1984-63 1984 1984-65 1984 1984-65 1904 1934-65

*1 (40 lag V ha"1) 308*26 261*63 709*72 480*67 1042*92 630*55 370.09 233*50
°2 (00 Kg 0 ) 466*14 303.97 837*44 589*19 1105*92 010*54 433*64 231.17
**3 daoig » ) 460*97 302*17 627*16 585*75 1205*11 734*83 415.36 272*42

C«D« 23*91 23*42 27.77 19*14 37*00 31*30 . 36*143 19*51

P i ls0Pgo5 ha"1) 437*69 294*22 792*72 544*11 1145*20 752*42 411*64 366*11

p2 (SO 2SJ » ) 433*61 207*06 786*61 556*56 1151*64 764*31 403.03 250.97
*3 (73 lag 0 ) 444*16 290*94 795*00 554*94 1137*02 760*60 $1«.9

. 252*00
C.D* KsS K»a K*B hi 3 * Vi 5 TaS KaS

*1 (50 Kg K p  ha"1) 434*86 288*33 769.03 540*78 1123*89 735*36 ,391*69 253*08

*2 (lQOKg ° ) 442*13 292*30 001*56 560.67 1150*23 770.03 414.97 359.67
*3 (XSOIcg' “ ) 438*47 292.39 002*66 554*17 1154.77 775*03 413*22 264*33

C*D* i hsS Has 27*77 EsG KaS 31*39 I-lG has

(n  ana k  in  two 
c » l i t  explica

tion ) 436*51 290*30 791*02 554*32 1141*93 755*50 406*14 256*98

H (E and K in  three 
s p lit  qpplica- 

tion ) 440*46 201*01 791.87 549*43 1147.37 765*44 410.44 267*74
C.D* K>S l-jG EjS lilS WaS 0*91 i:sS 6*30



* During both the years# application o£ nitrogen 

Increased the pcouda dte® dry matter production at a ll the
4 ■ i *

stages of growth*, Tho dry matter production increased
<i

prcgresoivcly from 60th day after planting to X20th day 

and at 150th dqy there occurred a reduction as a result 6£ - 

Geroccexice*. Tho off eat of phosphorus on pseudoGtcen dry 

matter production woo not significant throughout the growth
r ' ‘  ^  * 4 * .  )  *

of the plant during both tho years* levels of potassium 

as well aP tho time of explication ware also not significant 

during meet stages*/

4*2*4*1*3* Root dry matter production

Tho data on root dry matter at various stages of 

growth arc prcoent.od in Tcfc>le 20*

Tho data revealed that there was significant increase 

in the root dry natter prediction from to Oiritg a ll 

the stages of growth In both the yeans and n3 was on pa: with 

n^* ^plicotion of graded levels of phosphorus did tot chow 

any significant. effect on root dry natter production throughout 

tho growth of the plant during both the years* Application of 

levels pot coaim and time of application also did not chow _ 

eiy olgniiicant effect on the root dry matter production in  

most stages of growth curing both the years*.



Teblo 20» lipcrlraert B. Effect c£ levelo of and tlras o£ qpplicdtion of n and K
on root «3zy matter production st varlcus stages of growth
(ftg ba" )•

60th day_______ 90th dag_______ 120th day_______ 150th day
1934 1934-65 1984 •1934-85 1984 1984-85 1984 1984-05

n̂  <40 kg ii ho*1) 22.61 15.25 61.55 40.33 70.42 46.89 17.31 11.39
n2 (80 Itg " ) 27.05 . 18.05 69.90 49.14 79.70 53.47 19.50 12.72
n3 (1202a " ) 27.13 17 .69 68.90 49.03 79.0Q 52.53 19. 33 13.14

♦ C.D. 1.63 1.30 3.22 U.76 3.29 2.06 * 1.96 1.25
(25 lag P^)s ha”1>25.53 17.17 67.05 45.44 76.69 . 50.94 -19.25 . 12.61

p2 (so ia O ) 25.42 16.92 65.94 46.61 76.11 50.86 . 18.35, 12.36
P3 <75 tej a >25.87 17.11 67.33 46.50 76.39 51.00 10.02 12.27

, i Ca Os K|S KaS, KiS icas ' KaS • Kas • KaS . KaS

^  (so la Itp ha"1) 25.22 16.17 63.97 45.14 75.00 . 49.72 18.47 12.16
k2 dooia “ D > 25.91 17.31 67.58 46.94 76.88 51.39 19.02 12.61
kg <150kg ) 25.66 17.11 68.78 46.47 77.31 .51.73 18.64 12.47

C.D. K*S KaS 3.22 K#3 ‘ KaS - KaS :.c5 s KaS

t, (K end K In two 
Split C-Tplic^ 

tier.) 25.48 16.96 67.18 46.22 76.22 50.65 18.59 12.15
tp  (U er& k in  three 

cplit qpplica—
tion) 25.72 17.16 66.18 46.15 76.57

i
51.07 10.83 12.69

C.D. KaS KaS KaS KaS KsS r:as 0.33
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4*2*4*1*4», Plant dry natter protection

Tha data an-plant' dry matter protection (lea f 4 ‘ 

pseudostem + root) at various stages o£ growth ore presented 

In Table 21*,

The data revealed that the plant dry mat tor prediction 

Increased significantly with increase In the levels of nitrogen 

from 13̂ to Ourlng a ll the stages of growth airing both the 

years*. The ploifc dry matter production ct n^ level was on 

par with n^* bcvalo of phoepboruo hod no eignlficont effect 

on plant dry matter daring both the years* bevels of potassium 

and time of application also had no significant effect in most 

stages of growth daring both the years*,

4*2*4*1 *5* Tbtal dry matter production
(Plant * tuber (Cbnael 4 Corm) dry matter)

Tho data on the effect of treatments on total dry 

matter production at grand growth and tuber bulging stage 

(120th after planting) and at harvest (150th dey) are 

presented in  Tdbica 32 (F lg .lo ) *

Tho data revealed that total dry matter production 

increased significantly from n  ̂ to n  ̂ at grand growth etago



Tatolc 2l* Esporiioerfc B. Effect of levels of ora tine of application of B and K
cn plant dry natter production'(leaf# pcoudoctcn end root) 
at various stages of gzot&h (leg ha*1) •

~60tb fey 9Qth day 120th 150th daysreafcnento 1984 1984-33 1984 1GB4-S5 1984 1984-33 1904 1934-85

<60 kg V ha"1) 646.80 430*58 1109*90 800.03 1736.40 1155.00 575,60 357.92
°2 (30 IB3 a . ) 769*90 526.44 1415,40 969.31 1991.10 1354.00 032.70 431*17
»3 <120120

0  J
769.90 503*75 1305.70 972.61 2002.30 1300.00 633.00 417.94

C.D* - 46*84 37*03 41.40 27.97 61.48 50.33 -53*50 29.39

J?1 (23 !sg p2°5 729.90 483.47 1329*90 904.58 1902.60 1270.00 661.90 403.39
*>2 <50 kg 0 ) 723*40 482.GO 1332*80 917*64 1920.90 1264.00 622*20 393.17
P3 <75 fcg > 733.20 435.42 1333.10 919*72 1907.20 la74*00 627.30 400.47

C* 0* • B:S . i:;3 BiS Kj3 Bis BaS r:j6 BsS

*1 (50 kg ry> ho"1) 717*20 474i72 1387.00 900*75 1880.20 1229,00 613.30 337.04
ka ( 100kg " . > 738*20 492.62 1349.60 920.42 1916.40 1233.CO 637.00 412.50
*3 (ISOiJO u . > 731*20 409*39 1343.50 933.78 1933.40 1296.00 041.10 406.81

/ C.D* . Be 5 BsS Xvi8 KaS U3S 50.03 1:3 e Vi S

*1 (B end K in two 
st&it ce>plicar 
“ tion) 728*10 432.68 1334.40 914.09 1902.50 1250.00 633,60 394.76

H

(B end re in three 
sp lit explica

tion) 729*70 438.50 1332.80 913.87 1917.30 1279.00 627*30 409*93
C« D* r.'ss BjS has BsS B|D 16.36 Bsd 9.G9



Table 22. Eĵ Tcrincnfc 5. Effect of levels of K?K and t i»e
dry matter p reset ion (plant and 
harvest (t  ho-1 )*

of application of n cn2 K on total
tuber) at grand gsouth stage and at

At 120th day (Grand growth stage)
Treatments 1984 1934-05 1934

At 150th Qcy (harvest)
1934-85

plart tuber total pleftb tuber total plant tuber festal oioit tuber total

(40 kg B ha-1 ) 1.730 1.358 3.636 1,155 1.433 2.533 0.575 2.753 3.320 0 . 350 2.039 2.397
**2 (80 kg ° ) 1.991 2.407 4.393 1.354 1.309 3.153 ' 0.682 3.489 4.171 0.431 2.495 2*920
«3 (120kg * ) 2.002 2.368 4.270 1.300 1.783 -3.093 0.633 3.459 4.092 a . 410 2.477 2.895

C.D. 0.061 0.070 0.095 o.cso 0.064 0.061 ' O.G54 0*130 0.135 0.029 0.093 0.085

Pi <25 Kg P2Os ha**2.)1.901 2.202 4.103 1.270 1.647 2.917 0.642 3.177 3.819 0.600 2.300 2.708

P2 (50 Kg n >1.920 2.279 4.199 1.234 1.695 2.959 0.622 3.392 3.914 0.390 2.375 2.773
p3 (75 Kg >1.907 2.252 4.159 1.271 1.684 2.9S8 0.627 3.231 3.838 0.400 2.337 2.737

C.B. l\i5 K*S B*s Hi 5 14 5 HiS 140 KsS 140 tar; 14 S 140

(SO Kg Ŝ O facT2') 1.380 2.136 4.016 1.229 1.540 2.769 0.613 3.CS6 3.609 0.388 2.184 2.572

*2 (looKg n ) 1.916 2.257 4.173 X.283 1.690 2.973 0.637 3.256 3.901 0.413 2.366 2.779

* 3 (ISOKg ° ) 1.933 2.340 4.273 1.290 1.795 3.091’ 0.641 3.381 4.022 0.407 2.655 2.362
C.£). us:*

i
0.070 0.095 0.050 0.066 0.061 140 0.130 0.235 t-S‘J 0.093 0.005

* i (B an3 K it} tin  
sp lit £pplica« 

tion) 1.902 SmH.«CM.CM 1.200 1.6S4 2.914

i

0.629 3.200 3.829 0.3S5 2.305 2.700
t -  (B and K in throe 

sp lit qpplica*”
Uon) 1.017 2.204 4.181 1.279 1.690 2.975

C.E. 145 0.024 0.04 0.010 0.014 0.022
0.627 3.258 3.C25 0.610 3.370 2.700 

B«S 0.066 0.005 Q.C09- 0.023 0.025
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1 09J. Uj fj

a9 well cs at harvest during both tho years*. in coot cases 
there occurred a alight reduction in dry matter yield at n *̂

Sfplicctlon of graded doses of P had to significant 

effect on tho production o£ total dsy matter during both tho 

years* Tho effect of potasetum on total dry matter production 

use signifleant In both the years* Tho rote o£ dry matter 

production Increased with increase In tho level of potassium 

application froo to 2(̂ » lait the Increase at k3 was on 

par with k2 An nost cases*,

Time of application was significant in the production 

of total dry matter during both tha stages of growth during 

both the years* implication of nitrogen and potassium at t^ 

was significantly coporlor to in this reapect*

4*2*4*&«G* Crcp Growth Rato (03R)
J I * L

Tho date on crop growth rate at various grewth stages 

such as tubes; initiation stage (0*60 dsys from planting) tuber 

differentiation end davdopmont stage (60-90 days) and tuber 

bulking otcGO (90*120 days) ere presented In Table 23*

Tho data rovcal that nitrogen had significant effect 
on the crop growth rote* The crop growth rote increased 

significantly from to n2 ana at ru#-there was a reduction



Toble 23* - £rc?crinerfc D. E ffe c t  c£ le y  d o  o£ Z^k and tim e c f  app lica tion  o f  V and K

on OOR (gmr2 day”4’) on dry natter basis and harvest.index.- 1

O— 60th day 60th-90th dag1 9Cth-l2Gth day Harvest irsdc:: {% basis)
1954 1984-85 1934 1934-85 1904 1934-85 1984 1984-85

n  ̂ (40 kg B ha"1) 1.08 0.74 2.51 1.77 7.71 S .24 65.33 63.19
n2 (80 leg a ) 1.30 0.07 3.05 1.24 9.15 G.42 66.05 64.47
n3 (l20kg ' ■ > 1.27 o;06 3.01 1.27 0.70 6.31 66.64 04.92

c*b. 0.073 0.053 0.179 o.is? 0.321 0.228 0.569 1.471

Pj <25 P2°5 ^b"1) 1.21 0.83 2.05 2.03 0.33 5.98 60.11 63.81
P2 (SO kg ° ) 1.20 0.83 2.83 2.13 0.65 5.97 - 60.56 ■ 64.03
p3 (75 kg " ) 1.23 0.82 2.84 2.13 0.53 6.02 ' 60.16 ■ 63.94

C.B. t:#s K»E Kj 6 E»3 Kl3 z:#s KaS 1*3

(50 kg Krp ha"1) 1.30 0.81 2.03 2.04 8.33 5.51 66.03 63.42
(looks n ) 1.23 0.03 2.04 2.11 0.54 6.01 60.10 64.31

k3 (150kg ** ) 1*21 0.03 2.90 2.14 8.70 6.46 60.61 64.06
C,D* KjS KjS t:»s HiS 0.321 0.223 KaS . KaS

t , (W and K in too 
sp lit a^pllcjy 

tion) l.S l 0.02 2.34 2.09 0.40 5.95 66.00 64.03
t 2 (W end K in  thrco 

sp lit agplic^c- 
tion) 1.22 0.B3 S.86 2.10 0.64 6.03 66.49 64.35

C.D. K|3 KaS K»S K*S 0.183 0.062 KaS . 1*3

123
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.  * * •

in C3R in  met caooo* but was on par with n^. The trend was 

tfee same Oaring bath tho years* there was e gradual increase 

in  grovth ra&o from oosarti initiation to cornel bulking#

Application o2 graded levels o£ phosphorus had no 

significant <££cct on C<3R throughout tho growth of the plant 

daring both tho yoare*, Levels of potassium hod no oignifleant 

effect on tho crop growth rate «fc corsel initiation end casual 

develcgsraent efcajoa and daring the cornel bulbing etag© 

potassium application had a significant effect on crop growth 

rate Guriivj both the years* In the firs t  year kg was signifi

cantly eaporfor to k^# but kg ar<̂  ^ 3  ^ero on par* In  tha 

second year voa significantly oiporlot to botti and kg*. 

In the coco of time c£ application* tg was significantly 

superior to tg only cfc the cornel bulking stage*,

4#2#4*1#7# Harvest index

Tho data on harvest index fo r 1984 and 1984-* 85 ere 

presented In Table 23*,

I t  can bo eeen that application o£ nitrogen had a 

significant cffoot on tho harvest Index*,, In  tho fir s t  year 

harvest inctr: increased from to t>2 and ct there was a 

redaction in  harvest index* though i t  was on, par with n?#



*1*1© levels c£ phosphorus# potassium and time .of explication<*, j
had ro significant effect In modifying this aspect.

.
4.2.4*1.0. Comci bulking rate

.

*Zho data pertaining to corrael bulking rote fro© 

tuber initiation to harvest for the period 19GV ana 1934-* 05 
ore givon in Tc£>lo 24*,

i 1 ' * 1

I t  is evident from the data that the rate of cormel 
bulking increased cignificartly with levels of nitrogen* curing 

both the years# significant increase in the rate of hulking

; However efc level .there was a 
reduction in tho rate cf bulking, but i t  was on par with n0.

a
in cost’ cases*, application of graded doses cf phoqphorus did 

cot ehou a*V cignificQnt effect in tho rote of bulking during 
both the years*

' ■ • Lords c£ potassium explication had significant effect 

in tho rate of bulking of the corxads*, The rate of bulking 

incsreaeod significantly from k̂  to k *̂ At h3 though there 

wag an incroaso in the rote of, bulking over kg# i t  was on 
partwifch kg in  rrost cases* ■ Time,of qpplication of H and K 

had no eignlf leant effect on the bulking rate in cr>6t oases 
during both tho years*, *

125

was observed from n  ̂ to ru *



Tabic "24. EspGrfiueifc B*. '££feet “of levels of n?K and time of application'
of N and K on cons el hulking rate In  g piers* 1

day (dry matter basic) •

Between 2nd and Between 3rd and 
4th month

Between 4th and
Sth JmrtrVi

, . 1984 1904-85 1934 1984-65 1984 1934-85

*1 too fcg a U a * ) 0*192 0*154 1.57 . 1*14 0*70 0.55

°2 ieo i&j n ) 0*247 0*164 1*93 1*44 0*93 ' 0*63

*3 (1201^ ° > 0*236 0*101 1*90 1*42 . 0*92 0.65
C.0* 0*0055 0.0073 0*067 0*0517 0*0460 0*0344

Pi (25 3«g P205 ha*1) 0*223 0*107 1.77 1*31 0.85 0.59

p2 (50 fcg » ) 0*223 0*176 1*83 1.25 0.89 0.63
P3 (75 2© ) 0*225 0*175 1*80 1*34 0.S7 0.01

c. S. fc|G 0.0073 IhS li»s ’ HiS t'sS

<50 leg K̂ o ha*1) 0*215 0.159 1*71 1.22 0*80 0.56

k2 (lOOIag « } 0*227 0*177 1*82 1.34 0*89 0*62

*3 (15Cv^ ) 0*235 0*103 1*88 1*43 0*91 0*65
C.£J* 0*0055 0*0073 0.067 0*0517 . 0*0293 0.0344

(13 -;Jld K in  two 
sp lit  apalicar 

tlon) 0*225 0.172 1*79 1*32 0*853 0*614

H <H and k In  three 
sp lit tgsplieer

tion) 0*227 0.174 1.G1 1*34 0.876 0*600
C. H»« K*S K*S BiS 0*0114 t;»s K» S
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4*3*5* Ritc’icnt uptcJ;o

4.2*5 « l • nitrogen

Tho data on tho uptake of nitrogen by vegetative con 

economic portion of the plant (leaf# pacudoetan and soot)

Gt verlcuo growth otagee o£ plant dirlrg the years 1964 ana 

1994-.* G5 ora provided In Table 25®

Tho data revealed that there was significant difference 

In the uptake of nitrogen by plant from n̂  to n3« Though
' ' \ r i
there was an Increase in the uptake o£ nitrogen from n2 to  

n  ̂ i t  was on par with n3 in most stages* Tho trend uaa
U ■ I .

almost tho sens airing both the years*.

The levelc c f Bosphorus and potassium did cot: 

exert eiy olgnlf leant e ffect in the uptake o f nitrogen during
i t

both the years* 2n most cases# time of explication did not 

chow any significant effect on the uptcko of nitrogen by plant*
V

Zn the second year (1004**'85) had a significant e ffect 

on the uptcko o f nitrogen by plant at 150th day*.

4•2*3*2* Uptake of phosphorus by vegetative noneconomic portion 
, . o f tho plant (Leaf# psendoctem end root)

Tho data on tho uptake of phosphorus by plant at 

various stosos o f growth are given In Table 35 «.



Tehlc 23* li^erlcierJi D* Effect c£ levels o£ K?K ana tisne ©£ application of B ana K
on tho upte&e of nitrogen fcy the veg etat Avc/non oaorcnicj 
portion lle a f*  paetidoatem and root) o f tho p i ait; (Kg ha )#

60th dav 90th dap- 120 th day 150th dw
HreatncstG 1984 1984-85 1934 1934-65 1984 1984-85 1904 1984-85

*1 (40 feg 13 ha*1). 1 0 .2 2 7..31 26 .6 1 15.25 33*78 21.54 0*.32 7*20
(GO tej o } 14.23 9.37 36*83 21.18 46.03 23.23 12.93 9*43

c3 ( l 20Cg . i» ) ' 15.85 9.65 36.41 32.64 47.91 29*31 13.13 10*49
0 *0 * 0.923 0*742 1.115I ■ 0.783 . 1*950 1.203 1.356 0.975

Pi (2D la  p2G- ha"1) 13.81 8*89 32.63 19.57 42.56 24.47 12.15 9*10
Ps (50 2a ; 13.31 S.7D - 32.91 19.03 42.31 26.96 11.39 9*06
P3 (75 3:g > 13.81 8.75 32.33 19*77 42.86 26 .69 1 1 .8 6 8.97

' C»D* r.’ss KsS „ XtS . i?a s . BaS 1.203 . Ia3 i:»S

*1 (50 2a K2o ha*1) 13.26 0 .6 6 32.43 ' 19.45 41.76 25.40 11.73 8.79

* 2 (lOOhg n - ) 13.37 8*89 . 32.78 19.91 ■ 43.03 25.62 11*80 9.23
h3 (ISCfcg ) 13.66 8*73 32.60 19.82 42.94N 27.15 U.71 9.11

C< 0 * KaS UsS . E*3 . N;3 * ,N:S .1.203 - i:*£» BeS

*1 (U end K in two 
ocjlit explica

tion)' 13.21

\

8*69' 32.70 19.70

•«

42.30 26.15 11.63 8.03
fc2 (B  and K In three 

ticn) 13.66 8*37 32*54 19.76 ■ 42.86 26.60 11*96 9.26
C..D. 0.373 N:S N:S N: S N:S N:S H:S — a. 265



Tetole 26. E^Gciiact* B. E ffect eg leve ls  o f IPK end time o f qppiicrtion o f E3 and
K on tho uptake o f phosphorus toy tho vegefcd£ive/roBoccno» - 
rale portion (loaf#  pseudoctora and root) c f Uxi p i art (leg ha )<

Trodtoonto
60til <307 90th <3av 120th d«V 150th &{&

1984 1984-03 1904 1934-85 1984 1984-85 1DG4 1934-85

<40 !sg U ha"1) . 1.77 1.34 2.79 2 .1 6 4.73 3.37 1.07 1 .0 0

ng <G0  153 " ) 2.17 1.56 3.36' . 2 .6 6 5.26 . 3.87 , 1.99 . 1.14 .
n3 Claafcg ” ) 2.13 ■ 1.52 3.26 . 2.65 5.53 . 3.83 . 1.90 1 .2 0

C.D* 0.167 0.123 0 .1 2 1 0.082 0 .1 8 2 0.169. 0.103 0.133

pa (25 Isa P205 ho"1) 1^83 l._2 i 2.51 2.26 4.64 ■ 3.53 . 1.03 1.03 .
p2 <50 Isa rt ) 2.04 1.47 3.26 2.56 5.31 3.65 , 1.90 1 .1 2  .
p3 <75 fcg . " ) 2 .21 1.5Q 3.73 2.67 5.57 . 3.88 . 2 .0 9 1.19

C-D. 0.167 0.123 0 .1 2 1 0 .0 0 2 0.182 0.169 0.163 e:*s

(50 133 r^o ha"1) i;93 1.44 3.13 . 2.43 5.11 3.06 1.Q4 . 1*09 ,
h2 <200153 " > 2.03 1.40 3.16 2.53. 5.23 3.70 . 1*90 1.13 .
k3 (ISCfcO n ) 2.06 1.49 3.20 2.53, 5.19 3.71 1.00 1.11

C.D- , EtS S*C E«S 0.032 i:»s KaG IijG

t .  <B o!a2 k in  two 
£S?lit asoiicar* 

tion ) 2.02 1.47 3.14 2.43 5.13 3.63 1.07 1.10
to  (^  cixi it in  three 

sp lit qp^licar* 
tion ) 2.03 1.47 3.20 2.51 5.22 3.69 l.GG 1.12

e. d. iljC I.jG Eas o.oso t ’tO

ro
co



130

apjiliecfcion of graded level g of nitrogen from to 

n3 revealed a significant effect on tho uptake o£ phoophorua 

by toro*v At n^ although a slight redaction in the uptake cf 

phosphorus by plant was observed it  uas on par with n2> 

XncreaSin} tho levels of £ from p^ to p3 shewed eh increase 

in the uptefco of P by plant at a ll tho stages of growth daring 

both the ycorc* in  meat. case* tho upttike van significantly 

increased Cron to  P^*

Varying levels of potassium did not show an/ significant 

effect on tho uptakes of phosphorus by £lant* similar -results 

ware observed in tho ensa of time of explication end in  most 

cases# tho tins of application of nitrogen and potassium did 

not show cry significant' effect on the uptake of phosphorus 

by plants
*

4*2#5 *3* Cptefto of potaaoium/fcy. vegetative/ * 30*1 economic 
portion of the plant

* ►
' 2ho data on the uptake of potassium fcy plant (leaf#

pceudosten and root) are presented in Table 27*.

i
A perusal of tho data revealed that application of

nitrogen hod significant effect on the uptake of potassium\
by plant*. By increasing the level cf nitrogen from to rv, 

there was significant increase in the uptake of potassium by



27. , crperhncnt D. Effect cf levels of arx3 title of qppliccfcion of V oca
K on tho untaka o f potassium fcy the vegc£.ativc/nar>cco> 
noole porti.cn (lea f#  psaucSosteia ora root) o f tho plant
(kg ha ) .

T’zeatrcrta 60th d£& ■■ 9oth day 120th1 <2a? 150th day
1086 1984-OS 1986 - 1984-85 1984 I904r05 1GG4 1984-85

<40 It} II ha"1) 25.72 16.05 33.25 22.35 43.13 ^.52 22.03 12.64
xi2 (GO lag “ ) 23*51s 18.01 41.26 27.02 52.39 41.06 £3 .63 14.52
n3 Uscfcg n ) 23.97 18.31 42.53 27.37 51.36 41.37 25.00 14.63

c#5D. 2# 371 1.321 1.761 ' 0.857 " 2.371 ‘ 1.256 2.030 1.405

Pj (35 Is3 P gOg ha ) 27.68> 17.63 33.42 24.65 47.19 39.05 25.10 14.21
P2 lap n .') 28.23 17.63 39.31 "26.01 S0.G3 '39.23 34.33 13.30
P3 <75 fig 0 ) 27.65 17.91 30.37 26.03 ‘48.03 ‘40.45 24.72 13.79

C.D. lv» a K%0 I.:jD " 0.857 2.371 * KaO 1:30 ■KjS

k̂  (50 lag I'̂ o ha"'1) 20.70 15.15 30.16 22.41 34.26 35.36 20.30 12.14
Ka (ICOIS) 0 ) 27.81 10.43 k >.22 25.77 49.29 ’ 39.90 25.70 14.16
fc3 (ISO&J 0 ) 35.09 19.57 47.71 28.58 63. 33 "43.39 33.05 15.50

C.D. 2.371 1.321 1.761 0.857 2.371 1.256 2.620 ' 1.4CS

fc (n £al3 K in fcUO' 
* cniit qoolica- 

tion) 27.76 17.49 38.33 25.54 ' 43.19 ' 39.14 24.29 13.53
tg ( * 3 sn<3 ti in  three 

qpllt cpplicer 
tion) 28.00 17.93 39.73 25.63 49.73 40.03 25.14 14.34

C.D# PflO MsS 0.732 Ks3 0.703 0.723 0.672 0.366
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pi apt at e ll tho stages a£ growth during both the years. 

However# uptc&o of potassium at wa£i on par with n̂ ,*
V * fc * i » H i t *  •

There was cuLanif leant increase In tha uptdce o£ potassium 

by taro upto p2 level of phosphorus «fc 90th dcy An 1934**83  

and at 120th dey An 1934* At ofcher-grosfth stages the eppllca* 

tion of phoq^hosuo hod no significant effect on the uptake 

of potassium*

Application of potassium had a significant effect on the 

uptake of potassium by taro* . Tfiere .wap significant Increase 

in the uptd:o of potassium from 1ê  too k j at a ll tha stages 

of plant grouth during both the yearn*, Similarly there usa 

significant increase on tha uptake of potassium from 

fc3 An most cases. At 120th and 150th dcye after pletxting 

(corresponding .to. oortnel development# cornel hulking and .. 

maturity Gtaooo) there was significant ineroase on the uptsfee 

of potassium from to k3«, Time of explication was also 

significant at theso stages and t2 retarded significant 

increase An tho uptdko of potassium by plant aver t^».

4*2*5*4*, (a } Hptdka of nitrogen by tuber

Tho data on the uptake o f nitrogen by tuber (oormel + 

conn) at 120th ond ISOth diys after planting for the years 

1984 and 2,5 0 0 *0 5  are presented in Table 28*.



Tahlo 23. EiipcridQEfc. B. Effect cf levels of IPK and time cf application of II and K on 
the total up to! to of nitrogen fcy plant. < Tuber end the ysgcsfc- 
a t l v e / n o o - e o o n o i n l c  portion of the plant) leg ha""** , . - f\

120th day 150th day 120th day
(5t

150th day;

1984 1984-65 1984 1934*65 1984 1984-35 1934 1934-65 \

D| (40 153 ha"1) 15.05 15.97 21*71 20*11 49*68 -37.51 ■‘ 30.93 27*31.
n3 ceo &a n ) 22*68 21.33 29*57 23*34 63.40 49*74 42.20 37*77. \
113 ( l 202ag ° ) 25.10 21*79 '32.58 30.34 72*93., 50*98. 45. GO 40*03,'*

C.0* 1*117 0*741 1*329 1*198 1*760 1*321 1 .0G& 2.462
px (25 ftg P205 ho"1) 21.07 19*14 26.84 37*82 63*58 44.70 30.67 36.92
p2 (so kg - n ) 21*23 20*20 28*15 27.45 63*48 47*23 30.44 36*51
P3 <75 leg " ) 21*34 19*70 1 23.60 27*52 63*99 46*33, 40*61 36*49

C .C . K * S 0.741 1.329 & 9 S e » s 1*321 F*G PtS

(50 kg K>0 ha"1) £0*25 18*39 27*23 24*21 62*01 43.72 30.01 33.00
k g  (lookg °  a ) 21*62 19.73 27*53 26*16 64.48 46*40 33.36 35*39

(150kg 11 ) 21*76 20*93 29*12 26*42 64.57 43*13 40,55 35*53
C .D * 1.117 0*741 1*329 1.198 1*760 1*321 r :$ a 2*462

( K  and I' i t  tco 
sp lit ajppllcof 

t i o n ) 20*54 - 19*35 27*43 27.26 62*76 45.45 28*97 26.10
f e ,  ( K  a n d  It i n  thrca  

aplit q^plicr- 
tion) 21*69 20.04 29*48 23.CS 64.59 46.70 40.31 37*31

C .D . 0*517 0*403 0*690 FjS 1.084 0*641 0.932 1*138

H*
OJ
CO
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I t  i s  evident from the data that by increasing tha 

level o f nitrogen thore was significant increases in tbs upt&e 

o£ nitrogen by tuber frco to n3 at 120th <2ev daring 1934* 

From n2 to tXj tho uptake was not significant fo r tuber at 

120th diy Oaring l9G4-,85.< By toorea3lig the level of 

phoofhocuo tho upteffce of nitrogen by tuber was not significant 

at 120th d^/to 1984 and in 150th day in  X904-*G5. At 120th 

day ^  1034KB there was significant increaoe to the uptake

o f nitrogen by tuber by increasing tho level of phosphorus
*

fro® pj to p2«. At though there was a redaction to the 

uptake <£ nitrogen# ‘ i t ’ was on par t&th p2* Ibe effect of 

level of phosphorus on the uptake of nitrogen by tuber to 

■oat oases was not oignif leant •.
■ 4 <■ m ,

s>
Application of potassium had a significant effect on 

the uptake of nitrogen by tuber*. At 120th day to 1934 theh * % r r
response of potasniura on the uptake of nitrogen was significant 

from k^ to 2;̂ # but k3 was on par with kg®. 1934-* 35 at 

120th day an increase to the levels of potassium frcsak^ to 

k3 had significant effect on the upt^co of nitrogen by tuber.

At 150th dcy to 1904 lower level* cf potassium hod no sign ifi

cant effect# but cfc k3 there was significant effect on the 

uptake of nitrogen by tuber. Time of application was found 

to be significant# and to asst cases t 2  hod a significant
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effect on fctiG untdfce o2 nitrogen by tuber*, Tho neon uptake o£ 

nitrogen Ly a crop yielding 12*3 tonnes cf tuber ha* 1 use 

found to bo 2D *0 isg ha"1*
j  *

4*2*5*S* (a ) Uptc&o o£ phosphorus by tuber

Tha data on tho uptake of phosphorus by tuber (connel + 

aorm) at l£Oth end 150th day arc p reported In Table 29*
i

Tho data revealed that nitrogen had q olgnifioont 

effect on tho uptake of phosphorus by tuber Gariig both the 

years* Xn coot cases significant increase In the uptake o£

(P. was observed from to but n  ̂was-on par with n^.

The level of phosphorus had a significant effect on 

the uptake of P by tuber* in  most cases by Increasing the 

level o£ P from p, to p3 there was a significant increase in  

the uptake of P • o£ potassium daring 1984-'05

had a significant effect on the uptake of phosphorus by tuber® 

curing 1D8& at 120th day# HpplicstJton o f graded doses of 

potassium bod id significant effect on the uptake of 3? by 

tuber* t

A crop viiich has recorded an yield of 11*5 tonnes of 

tuber per fccchasc roaaved 4*5 kg P from tho soil*.



Tdble B. Effect of icwclo of t?K qk3 tlraa of explication o£ U on3 K 
on tho total uptake of phoqphomo by plant. (Tubor onc^. 
the vorjctativc/con eoDronic poctioc o f tho ploEt) Isg tio *

Trsatmonto
• 120th datf. (SUbor alone) (TUber'* pSSlt) ® r t >
1084 1984-G5 1964 1934-65 1984 1984-05 1904 19330

£^(40 Jcg 13 ha"*) 3*13 2.33 3.59 3.99 7.05 5.79 5.33 4.99
h2(DO kg " > 3*00 3.13 4.46 4.03 9.19 7.06 6.44 5.95
x^c 120kg ° ) 3.97 2.95 4.34 4.00 9.61 6.82 6.27 5.99

C.XJ. 0.134 0.123 0 .2 1 2 0 .2 0 0 0.270 ■ 0.243 0.205 0 .2 0 2

p j <25 &g PjPs 13 a"*) 3.16 2.49 3.54 3.95 7.eo - 6 .0 2 5.15 4.97
P2 J5°  &9 *  3 3.74 £ .8 6 4.23 4.74 9.16 6.63 6 .1 1 5.06
p3 <73 kg « ) 4.10 3.11 4.61 4.92 9.70 7.00 ' 6.71 6 .1 0

C*D« 0.184 0.123 0 .2 1 2 0.230 0.270
t*

0.240 Q.2GS 0 .2 0 2

(So kg r^o ha“2) 3.60 2.72 4.00 4.31
(

8.73 6.44 5.82 5.39
k j <lobSeg a ) 3.65 . 2 .G0 4.12 4.57 8.69 6.53 6 .0 2 5.70
fe3 (150kg ° 3 3.75 2.95 4.27 4.73 0*98 6.69 0*13 5.04

Cra Os r * s  . 0.123 0 .2 1 2 0 .2 0 0 EljS t t i s Q.3C5 0 *2 0 2

fc. <13 and El in  tto  
sp lit ccplica* 

tion) 3*53 2.81 4.04 4.50 0.71 6.50 5.89 5.59
t z <H and K in  throe 

sp lit cpplicsr 
tion) 3.00 2.84 4.22 4.50 9.06 6 .6 1 6 .CD 5.7D

C*2>. C.116 U|S 0.103 K»S 0.142 I-to 0.116 0.104
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4*2*5*6*, ( g) Uptdko of potassium by .tuber.

The uptake o f potassium by tubes (corrael ♦  corm) at 

120th and 150th dcy are presented In  Table 30*,

I t  lo  evident from the data that by increasing the 

level o f nitrogen from n  ̂ to there m3 olgnifleant increase 

In  the uptd:o of potaoslum by tuber* Increasing the leve l of 

nitrogen £ con ru, to n^ tho uptake was not altered am  was on 

par with Kg duritg bcth tha years*
/

Dy increasing the leve l of P the upt^;o of potassium 

' was not raidh affected*. Application of potassium had a s ign ifi

cant effect on the uptake of potassium by tuber*. The uptake 

was significant from k^ to k^ daring a l l  tho stages tried  in  

both the yearn* Tina of application aleo had a significant 

effect on the uptake of potassium by tuber* Treatment 

was significantly ouporiotr to t^ daring both the years, a  

crop which recorded an y ie ld  of 11*4 tonnes o f tuber has 

removed 31 leg potassium from ono hectare of land*

4*2*5*4*, (b ) Total uptake o f nitrogen by plant (Vegetative/ 
non oaoromic portion o f  tha p la rt and'tuber)

The data on tho total uptake o f nitrogen fcy plant 

are presented in  Table 23 (P ig *11)# Increasing tho lGvel of 

nitrogen tharo was significant increase in  the tota l uptake



TeJble 30. . i^cr&pBfc >• Effect of letfeia o£ end tlao c£ application aS 13 otd X 
on tbo total uptake c£ potasulum by plant* (SUbcs1 ap3 tbe 
vogctefcaxK/ron ecntaraic portion of fcbe plant) I:g fta ) .

iaath d?y l £ > C t b  • < S c y isotn ^ isiotb <3qy

- 1904 1984-65 1984 1964-35 1954 1904<S ■ 1904 1984-65

*1
wi<4d no rs ba ) 29*67 . 17*83 23*80 24.27 72.S5" 53*38 50*95 ■ 30.91

<80 fcg “ ) 26.87 21*84' 35*41 30*04 ' 89*36' 63*70 61*16 44*20

°3 Cl2Qlca " ) ^ 35.46 21*92' 34.15 '31.67 ' £6.62 63*30 60.22 46*31
C« 0* 1*643 0*647 1.296 1*434 3*042 1.510 3.253 1*693

P i <25 lig P203 h a * ) 31*72 30*21 31*04 27*95 7S.S5 59.30 56* <!5 42*05

Pa <50 lag “ ) 33*36 30.69 33*42 ' 29.09 ' 84*13 1 59.94 57.33 42.75

P a <75 leg n ) 34.92 't 20*69 33*09 '  £23.94 ‘ 03.75’ 61*14 53*06 42.61

C « 9 . 1*640 K | S 1.396 t’lS 3.042 EiO' .  F s C t a B

(SO ftrj r^o ha"1) 23. 45 16*76 26*66 23*64 62.03 52.13 .  47.32 35.92

* 2
<100 IT) B > 33*80 * 20*83 32*02 ’  29.28 ' 83.03' 60.83 57.37 43.44

U3 <150 ag Q ) 39.74 ' 24*00' 39*67 ' 32.86 - 102*97 67.43 67.14 48.06

c .  c* 1*648
*

0.847 1*296 1.434 3.042 1.110 3.253 1*393

*1 <SJ a d  K In too 
^ lifc  crxpli.ca— 

t io iw 32.71 20*00 31*53 27.92 00*05 59,14 55.33 41*81
fca <n 2̂*3 k in thz-ce 

sp lit qppllca-
f* 35.30 21*06 24*04 2D. 40 84*90 61*11 59.05 43,64

C . Da 0*704 0*376 1*089 0*634 1*225 0*885 0.97D 0.793



UP
TA

KE
 

OF
 

N
U

TR
IE

N
TS

 
Kg 

ha
"

DATS AFTER PLANTING DATS AFTER PLAHTIN6



139

of nitrogen by pi ant#, By increasing the level of phosphorus 

t!ie total uptake of nitrogen by plant was not effected sign ifi-u

cantly* application of potassium had significant effect on 

the upttfio of total nitrogen by plant# Tima cfi application
i *

use found to be oig nifleant a'd in most cases t 2 baa register* 

ed a significant increase on the total uptake of nitrogsi by 

plant# A crop ci: 1*07 tonnes c£ plant dry mstter and 12 *3  

tonnes of fresh tuber have removed 59*1 &g nitrogen per hectare#

4*2*5#5# (b ) Ibtol uptake c£ phosphorus by plant. (Vegetative/ 
Jan economic portion o f the plant ardtubcr)

Tho data on the total uptake cf phosphorus by plant 

ace presented in Tcblo 29 (Fig* 12)*

Tha data revealed that levels of nitrogen and phosphorus 

had significant effect on the total uptake c£ phosphorus by 

plant* In rant cases graded levels of potassium from k  ̂ to 

h3 had a significant effect on tho total uptake of P by plant*
k

A crop of l.G tonnaa of plant dry matter and 11*5 tonnes
—1of fresh tuber r craved 7*9 kg phosphocuo ha •

4*2*5*6* (b ) 'Total uptake o f. potassium by plant (VogetatiVis/non 
ocoioinlc portion of tho plant and tuber)

Tho data on the total uptake o f potassium by plant are

presented in Table 20 (Fig* 11)* It  is  evident from tho ?& le
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that by increasing tho le v e l o f nitrogen from nA to  there 

was sign ifican t Increase on the to ta l uptake o f potassium fcy 

plant* However# Increasing the le v e l c f  phosphorus did not 

show aiy Qigci£leant e ffe c t on the to ta l upteke o f potassium 

by plant In  most cases* But application o£ potas3ium beta 

sign ifican t e ffe c t  on the to ta l uptake o f potassium by plant* 

The uptake was oianlficaxt: from k^ to  k3 in  a ll the stages 

during both tho years* Time o f application also hod s ig n ifi

cant e ffe c t on tho to ta l uptake o f potassium by plant* and 

t 2 was s ign ifican tly  cuperiot to  in  th is  respect Curing 

both the years*,
i

A crop cf 1*0 tonnes of plant Cry matter (non economic 

portion of the plant) and 11*5 tonnes of fresh tube; renovod 

72 kg potassium from one hectare of land*

c r it ic a l leve ls  o f nutrients

Tho data on the rel&ionelilp between yield and nutrient 

concentration in loaf are presented in  Table 31*

In  goncral tho pock conosnt ration o f nutrients < ts?K) 

in  le a f was Caaed to  be at fourth month o f the crop and 

hence theno values vjero used fo r  finding cut the opt'isim 

concentration or c r it ic a l le v e l fear optimum yield * A re la tion 

ship between nutrient concentration in  le a f with the fin a l



Vcfclo 31. Ei^sericcflt D* Eelafcionsfclp between cored yield end 
fo lia r  rufcdcnt concentration (ss) at the fourth roirfcb 
stage cf ttra crop and the critical concertrc&ior/ 
optima cccccrtrefclon of fo r optima vlcld*

Cptidinj
Ycsy nutrient Function corocntrcs*'

  Uocc%)■MMWBMillinMMMWNiMlllMMMMMMaraVWlMMmMIIVMiaWttiHHUfBIMH
190<1 nitrogen ' Y a 2o.0563-3.07eU) *  0.7451K2 2.0GS6

Ptocphorus V «= 43*3125*201 •25? + 311 •GO?2 0.323G 

Potassium Y a 4.1311 +7.0569K -  1.9224K2 1.0254

1& » , £5  ‘ Mtrogen Y a. 13.5 * 11.C525I) -  1.4062I 2 3.9332

Phosphcrufi Y ® 030 -  3G09P + 710P2 0.2575

Potassium Y o 10*0234-3*0313K + 0.71Q9K2 2.133D
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tub*? y ie ld  uqo catGhliohed fcy following title function 

y ■ bQ •> b j z  + b2 x2 *nd is  presented In Tebl© 31* For 

nitrogen titia function wcs y «  10*6503 — 3*0701 H 4 0*7451 N2 

fo r 1934 f l » 3 y °  13*5 + 11*0625 H -  1*4063 B2 fo r 1934-*e5* 

tbe c ritica l a^:nutr,ient,„;, concentration of nitrogen or 

pptlaura canccntrcfclcn was 2*0656 and 3*9332 fo r 1984 end 

1984—*65 respectively* The functions fo r phosphorus were 

y ■ 42*3122 -  201*25 P + 311 fl2 and y  =» 838 -  5008 P 4 7104 P2 

fo r 1934 and 1984-1Q5 respectively* The reepeotive figures 

fo r optima cDncontration fo r P were 0«3236 end 0*3523 • For 

potassium tho function fo r 1984 was y °  4*1311 4 7*0369 K -  

1*4062 K2 end fo r 1 S3 4-* 85 I t  was y »  10*0234 -  3*0313 K 4 

0*7109 f ? • Tho critica l oonoantratlona or optimum concentre*

tlons of K for tho respective years was 1*8334 and 2*1323*
/

4*2*7* Available nutrient statue in the sail 

4*2*7*1*; hvail&lQ Bitrogen

The data cn the effect of treatments on available 

nutrient ctotuo of the co il after each crop are presorted in

Table 32t Qnd "nutrient balance sheet in Appendix V.

Tho availohio nitrogen In the co il Increased significantly 

with Increase in the application of nitrogen from to rt,* 

However explication o f phosphorus and potassium, did not



Tcfrlo 32* l̂ yoElrnarfc B* Effect of levels of *5>K end time of o^licdtAcn o f K and K
on tho changes In availohlo coll £?K and pH at harvest*

1

Treatr.ioTito Estrogen kg ha^bospftorus kg ho"S)Potasslum Sag ha"*1  pH
1964 19Q4-*GS 1904 I984~*fc5 1984 l984-*ar> 19G4 1984405

Q| (40 lap XI ba"1) 315*75 299*55 29*55 34*30 161.GS 142*94 4.91 4*85
n2 (so iaa n ) 355.00 301.05 29.31 26.87 166*93 139*84 4.91 4.77
n3 (XJDIaa ° > 350*50 2S9.G0 29*10 25*57 164*24 137*69 4.91 4*78

C.U. 9.11 8*83 K3S 0*774 Vi3 3*79 1:3 0 0*033

(25 I39 ha ) 329*58 290.52 27*87 33*19 170*37 140*31 4.80 4.77
p2 (50 ISO " ) 342*58 300*50 29.64 25*65 158*93 136.72 4.93 4*79
P3 (73 tg n ) 339*08 299*33 30*46 36*89 162*97 142.95 4.93 4.84

0.5. K*S K|G 0*494 0*774 5.93 3.79 0.038 0.033

(DO lag 1^0 ha*1) 339*22 297*11 29*12 34*84 152.33 134*39 4.09 4.78
fcg (lOdsg “ ) 333*22 301*81 29*34 35*60 164*99 123.01 4*94 4*79
&3 (ISCSao 0 ) 343*81 291*50 29*52 35.29 175.04 147.33 4.91 4*83

G.n» I'3 5 E»3 0.774 5*96 3.794 0*033 0*033

t. end & in two 
col i t  cgjplica— 

tion) 340*81 295*85 29.45 25.25 165*85 141.93 4*09 4.83
fc« (K end K in three 

Cplifc epnlico* 
tioJi) 340*01 297*75 29.19 35*23 162*35 138.33 4.93 4.77
C*D* IC|S t?jG 0*231 E*B x:*s 2.915 0.029 0*028
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show any sign ifican t effect on the available ro ll nitrogen 

cfcirirg both tho yoors. T1ma of application was aloo sign ifi

cant in  tho coco o f {V a il able nitrogen In the soil*

4 .2.7. 2. ^veiloblo phosphorus

Tho data on the available P content in the soil as 

of footed’ by <U£ 2 orcnt treatments are presented In Table 32*

Zn tho fir s t  year <1934)# application of nitrogen 

and potassium had no significant effect on the availability  

of eo 11 ptoqphcrua* However levels of phosphorus applica

tion from to j>3 had a significant positive effect on the 

availability of P in so il.

Hiring tho second year (1984**03) increasing the rate 

of application o f nitrogen from to n2 had significant 

effect on tho available so il P. At « 3 level of nitrogen 

application# though there was a redaction in the 3/a il able
■ i i

ro ll phosphorus# it  was on par with n^* Increasing the 

level of P from to p2 also had a significant effect on 

the avail cblo coil P . Levels of potassium application 

were also significant in this reopcct*.

4.2.7.3. iwolldble potassium

Tho defco on available to il potassium are given in 

Table 32*. During 1@64 levels of nitrogen and phocphoruo
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bevels of potassium hod significant effect on the avail ability/
off potassium in gc&I* '{he avail able extent of soil 

potassium 'increaoo v;ith increase in the levels of pot ao slum 

application from to k3* Bufc of {^plication was rot

significant*
r i,

1 * ’ i.
4*2*7*4*, Soil pH

r p- ft ?
Sho data on soil pH as affected by oontlmctts 

cropping of taro a to presented in'Table 32* Application 

of nitrogen did rot chou aiy significant effect on ooil 

pH in tho firs t  year (1984) and &arlrrj the cecondyear 

(1904-*05) clgnif icantly higher pH was recorded eh n̂  level* 

then tho level of phosphorus woo increased from p  ̂ to p3 

the pH increased from 4*80 to 4*93 daring the firs t  year 

and from 4«77 to 4*04 daring the accord year* A similar 

trend of increase in pH with increase in  the level of 

pot os dun was also observed during both years*
s

4*2. .b. correlation  Gtndies

4*2»&*1. tor relation between yield cooponcnto and yield

sinpio correlations wore worked out between yield and
*

yield  cacponenta lik e  nunber of ccrrola plant* * » mean 

weight of oared# harvest Index and leaf area index at 123th

bod no s ign ific a n t e f fe c t  on the a va il ablo e o l l  potassium*
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«£ter plotting* during 1984 and 1934-* 05. The oorrela* 

tion rasfcrAcoo aro presetted An Table 33*.

It  could fco soon £com the data that characters ouch 

as nunbor ofl cdsdcI q plant!"1, mean weight o£ cormels (else  

©S corrasl)#, 1*52 end harvest indess wera positively correlated 

with yield during both the years*

4*2, B, 2. Correlation between uptake c£ tPK end yield  
(Oo-ncl yield)

i
Sicplc correlations were uorkod out between uptake 

o£ nitrogen, phosphorus and potassium (at 120th day after 

seeding) tdth oorael yield and the results aro presented 

in Table 34* - ■ -

It  could be seen from the table that there vao aigni- 

£leant positive correlation betwson uptake of major m trierta 

and corracl-yield.
» ■ t

4 .2 ,8  *3. Path analysis o£ yield components and yield

The reeulto on the path analysis of yield, components 

and yield arc presented in Table 35 (fig *  13).

The oorralation between tuber yield end tho eunber 

of tubers was 0.236 thiio the direct effect o£ tuber yield  

was 0 «£l0 » Th© oanll correlation lo  nainly (lie to the negative



Tafcle 33* Crr>crlrrTit. Q* ccrraldtlon matrix -  simple aorEolctlon mona cosnd yi-clcV yield  com*
pomento, harvest; Irzlczz crd IiAZ*

196̂  ■ 1984 -'S5 .

Cbnad
yield

libber
Cfi

coesgIs

plant" 1

Hcan
c&Erael
weight (130th

day)

KaTVQSfc
Inacx

Gomel
yield

Uxnber •* 
o£ 

COEIÊ Eoon fiarwsst
^ p  iSSSr 1/M

Qormsi
yield 1 *0 0*2358 0.40630 0*5923 0.95li Cormol t n 

yield 1#0 0*2860 0*8322 0*5908 0.0935

runtocr -, 
, o£ -. ^
OOZCJDlS

- % 1 *0

‘ V
-0*7291

4

0*3293 0*2236
i. >

Rinfcor
o£

corniela
1 * 0  * - 0 .- i960 0*2380 0*3126

Keen
cornel
weight

-
1 *0  “ 0*0900 0*4336

Ksan
weight cf 
cosiasl

i
1.0 0*5007

■
0*5527

1 * 0 0*5641 Harvest
iudcK < * 1 *0 0*3332

Harvest
Indcs 1*0

C.9* 0*1946

LftI
(126th
day)

l * o

CWfc. 0*1946

L
V

T



Tcfole 34. EKpcriccEst 3*. Correlation matrix — Gisple correlation  cmoErj «pfctJ;o c£ 12K at
130th dry aEd yield. “ <

1934
Corrxl Uptake: Uptake Uptake
yield <& cf » of

_______ I&frccgen Phase ho rug Potassium y i e l d

1084-'as

Oorracl uptake ^ ^ Si:o
o£ of

BIia m ^ 2 b^^^ys^gtE S s.iu ">

Cbrircl
yield 1*0  0*03977 0.70011 0*5 05 50 Cbrrael

yield 1.0 0.37330 0.GG474 O.Q13S5

Uptc&e of 
ratlogon 1 *0 0.67393 0.49655

uptake of 
nitrogen l.o 0.743*49 0.78362

Uptake o f 
Phosphorus 1.0 .0.43146

uptake of 
PlioDohorua 1 .0 0.60253

Upteko of
pctesPiuwi 1 .0

Uptake of 
potassium 1 .0

C-D 0*1965 f 0*1946
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Tahlo 35* E^cacrinjorC; a . Path etialyais o f  y ie ld  aid y ie ld  conporents®

1984 1984-*C5

limber o£ 
tubers
< V

iieen weight 
cf tuber 
(size) 0 b>)

L&
X3

Correlation 
uitb viold

m

tuniber o£ i-tean KGight 
tubers cf tuber

h  _ * 2

h&L
::3

Correia* 
tion v;ith 
yield  W

*1 0.61Q1S **0*44904 0.12469 0*28580 0*46394 -0.1S324 0*00542 o * 28602

*2 —0.44486 Q.61S32. 0*22694 0*40696
S 2 -0.08844 Q ^ M ' 0.00959 o <*83223

*3 . 0*13962 0.35060 ■Q*S449£ 0*95119 X®3 0*14488 0*53126 O.OlT-6
M T l  * ! ■ !  i i  ■ a

0.69349

Koal(£io (n) *  0*29 Residue (a> & g*g£>0

C. C. of correlation as-efficient at Ssi »  0*2946

lotcs — Tho diagonal values chew the direct effect and 
the o ff diagofisl values indie at o the indirect 
effect*
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Indirect effect of tho number of conaeia via tho size cf 

oormel (-0*449) • 2to indirect effect via LAl was 0*125*

Also tho aorrolablon between the number of consols eta tho 

s±3e of acrucf. was significant and negative (K3<>729) • The 

direct effect of tho size o£ corned on yield was 0*613 and - 

its  Indirect effect via tho micker cf ocirnela was -0*445 

and via LrZ v;aa 0*235* These Affects oortr Abated to a corre

lation of 0*407 with yield* The corral at ion between the LM 

and yield was 0*952 which was tho resultant of its  direct 

effect of 0*545 anJ indirect affects via the runfoer of 

c d nasig (0*140) and siao of cortod (0*257) * Those three factors 

contributed directly aid indirectly towards yield by 71 

per cent in 1D34*

In 1904-'05 the correlation between the number of
ssl

Canada plant and Carmel yield ijo3 0.235 though ito direct 

effect was 0*464*, Its negative indirect effect via the 

siro of coma! (-0*103) was mainly responsible for this 

correlation* 'Hie direct effect of tho siaa of cornel on 

yield was high (0*951) and its  correlation with yield was 

0*832* Xbi contributed indirectly via  tho nursbor of oors&ls 

by -0*083 and hftX by 0*010* Though ths correlation between 

LAI aft! yield was eignlf leant ana high (0*693) its  direct 

effect WQ3 only 0*017* Its  indirect effect via the else



FIG, 15. PATH COEFFICIENT ANALYSIS OF YIELD COMPONENTS; MID YIELD
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of mtmol: Co.531) mainly contributed to this correlation*

The indirect, effect Via the nu fiber of cbrmals was 0.145*

All theoo factors' contributed directly towards yield by 91 

per cant*

' 4 *2 *8 .4 .Path analysis o£ nutrient uptake and yield*

i ■
Tho remito cf path n analysis of yield with nutrient 

uptake arc presented in Tdole 36 (Fig* 14).

Tho cor relation between total uptake o£ ft and ’cormel 

yield was 0*013 of tiiich 0*54 0  was, its direct effect and 

0*165 and 0*103 wore Its Indirect effects via  uptake cf P 

and K* Tho correlation between uptake of P and cornel yield  

woo 0..700 which uaa the eura total effect of the direct 

effect of uptake of P (0*245) and indirect effects via ft 

(O*2o4) and K (0*091). Uptake of k has Acci direct effect
* i

0 *21?, ard indirect effecto v ia ft (0*260) and P (0*106) 

contributing to a correlation of 0*586 with yield* M l 

these fact ora contributed directly and indirectly towards 

yield by <13 per cent in the year 1934*,
* K

Significant correit&ion was observed between uptake 

of ft, p and K with yield in 1934-*B5*aloo* The correlation 

between uptake of ft aid yield was 0*874 which was At a sum



Tcblo 26* D* Path analysis o2 y ie ld  and ruuriert uptcfc© (n , p and E i*

1984 X9S4-*S5
'IbfcaL up- Thiol up— Thiol qp-
taio o£ hd;a oS hake c£ CDroalat:Ion
sutrier*. IfetsAcnfc Kuhrlcnfe with y ie ld
nitrogen' pheicĵ astac potassium (T>

*x * 2
X.

T t o t o l  up- T b t a l  u p -  —  Thiol q? 
h o h a  c £  ie k ®  o£ fc -~ » :c  o f  C o r r e l a t i o n  
n e t r ic - D h  n u t r i e n t  m t r i o r *  s r ith  y i e l d
n i t r o g e n  p h o s p h o r u s  . p c & G S s iu m  C l7)

X, XL,

X* 0*55939 0.2.6515 Q*10S22 0*00976 \  O.S6036 0.04365 0*2)963 0*87384

Xg 0*36351 0*24506, 0.09134 O.7D0U Xg 0.42400 0*06123 0*lP9Dl 0*69474

X3 0*35784 0.IC6D3 0*21191 0*50861 0*44369 0*03690

U1
ro.

0*81365

nedcUe (n) »  0.5173 nesidia (R) a  0.4373

C.£* ofi correlation co-afficAenh at 5̂S »  0*1946

rbiei— diagonal values chaw the direct effect and the 
o ff diagonal values indicate tho indirect efrc-ct* r



FIG. 14- PATH COEFFICIENT ANALYSIS OF NUTRIENT UPTAKE AND YIELD

1984

X  1 -  uptake o f  n

X 2  -  UPTAKE OF P 

X 3 -  UPTAKE OF K

I
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total effiocs dixccbly (0.569) and indirectly via uptake o£
i I • 4 «

P (0*046) and K (0*259). The correlation between uptake of
A a ' f t  j

P and yield was 0*685 while its  direct effect was only 0*051* 

Thie dgnlficant corral Alon was mainly duo to Its Indirect
* 4 f

effect via uptake of fl (0 *424) and K ( 0 *200) • The direct

effect o£ uptake of & was 0*331- and Indirect effect via

uptake of N end p was respectively 0*446 and 0*037* Theso
. . . L 1 '.

direct and Indirect effects of upt oko of K contributed to
i • f 4

Its oignlfleant correlation with yield (0*014) • XL1 these 

factors attributed directly and 'Indirectly towards' yield  

by 56 per oo^t*

4 *2 *9. Physical cifxl Economic qptlnura Icvclo of nitrogen* 
phorpborrao and potassium
* ' :i

The data on the physical aid' economic optlcum &a@ cf 

fc,. if and K ore presented In Tahlo 37*

,  t '^i
Tho relationship between yield and applied rutrlerto 

was studied lay fitting a quadratic scqponsa surface* The 

physical cptiruci dose of V§ P and K was worked cut from the 

reeportao aisfaeo during 1904 and 1S04*"G3 aid arc provided 

In tho Tdoic*,



TsiblQ 37. ‘ D:5>ceI o3K& D. C iadr^iic ses&oiso ewrSaoa ©£; y ie ld  and a£pl-to& ra^xieaabs
( M?K) £oir pjjyaicsl ana economic optinma dsces o£ 15*22.

Tfear

1984 ^  f* 11*4805 + 8*9573* 3^-*, 0*3041 a -̂ 3

' .' +5.6043*^ -  2.2E37* -  l .& h r k ^  .

-  *9325 x| -  1.3550* -  1.2031*^^

'-1*3502* SgSg

idtu>:cgen
EbedsUonss
rofcasoinra

® 40 x  1*290276 + 40 , *= 
= '25 .x 0*969929 + 2 5  a  
«  S0 X 1*531097 + 50 -

91*0
69*2

126.5

33.0 ' 
18*0 ‘ 

asi*p  ’

'  • V* r

1934~*03 X o Q.3G33 6.1924* sa, ’+ 4,0956* st, • .  :

Xg -  l.O fiD * ^  . . .  

-0.7523* -  0*7536* s|
n  ^

'■0.9590 î wCg -  0*S34& S^«3 -  9125

ritrogcsi ■* <30 2£ 1*253559 + 4 0  B* 90*1- 39.0
r'siDccfcazus =  25 1*08504 + 25 = 52.1 0*p'
Sofe&ooiura a  50 x  1*397115 + 50 a 119.3- 2£0*0'

h~*
cn
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5Uo data presented in toblo oho ted that the physical
i * ■* *

opt leu in fo r V, I? and K we re found to ho 91*6# 49*2 ana 126*5
s “

re op actively during 1934 and 90*1, 52*1 and 119*6 respectively 

daring I DO 6-’ 65*

The ooonooic doses of fe rtilis e rs  daring the years 

1934 ana ISOC-'OS were found to bo R 33# 10 end 151

Kg ha* and R 30# E^S aTld K2°  Kg ha*“ respectively*

4*2*10* EQcnatics o f fe r t ilis e r  application

llio eaoixxDica of fe r t ilis e r  application computed based 

on the prevailing market price o f nitrogen# phosphorus# 

potassium end the oaie prieo of Colocusi'a ore' presented in 

Sfeblo 33.

The data revealed that the mcsslmum benefit cast 

ratio and net income trace obtained for tbs level o f nutrient 

application' at the rata o f 00 Kg nitrogan# 50 Kg PgÔ  and 

ISO Rg Kg© ha"1# s&lch was closely tdLXo/aoO by 80 Kg H#

SO Kg P2©s and 100 Kg K2© W 1*



Tc£>le 33. D* Economies of levels of quo time of r^pplicc&icXi cf 13 cstl K on tBro
CMaan c£ tuo years).

T im e  ^ o f ^ a p p l  i c a t i o r T  o f  f e r t i l i z e r s  ) T im e  o f  a p p l i c a t i o n  o f*  £  e r t i l i z e i r s  ' j

Treatments
iSocn
yield

. * 3-  ISg.

GDC* Of 
OAitfU 

, vction 
(T' hn

Gross
income
tfis haT1

J*efc Benefit 
income cost 

>*(to ho"*) ratio

Mean Coet p£ 
yield  ©alti*

Gross
Arcana

(a  haT )̂

.Eefc
j.raccQ

hrT1)

Benefii 
cost 

ratio

*n40 p25 ^ © ‘ 6.51 8495 13020 4325 3US3 6*90 8545 13800 5255 1 .6 1

n40 v &  J:ioo 7*31 0320 14620 6000 1*70 7*43 8670 14860 6190 1*71

®40 ^SS &1S0 6 *1 2 8745 16240 7495 1*06 ?*sa 8795 15760 6955 1*79

®40 pS0 - 7 .£2 0545 14340 61SS 1*72
•j *

7.61 86 95
j

15220 6525 1.75* i>

°40 % 0  2*lOO 7.63 0745 15336 6591 1*75 3*17 S795 16340 * 7545 1*66

E40 *150 0 *0 0 8SS6 16160 72S5 1.82 8.29 8945 16580 7635 1*85

®40 #75 *50 7.14 0795 14230 5425 1.52 7*,38 -8845 14760 5925 2.65

®40 ^75 *'lC0 7.24 8920 14430 . 5560 1*32 7.94 8970 14580 5610 1*62

®40 ^75 klSO 7^9 9045 15100 6135 1*60 7*93 90S5 15B60 6 705 1*74

* ^ 0  ^25 3iS0 8.70 8715 17400 6685 1.99 9.35 8765 18720 9955 ' 2.14

*bo ^25 *1 0 0 S*p8 8840 17960 9120 2.03 9.01 esso 18620 ' 3730 2*09

p25 k150 9.52 0955 19040 10075 2 *1 2 9*81 9015 13620 106GS 2 .1 8

*feo P10 *50 8.75 8865 17500 G635 1*97 9*07 8915 18140 9225 2.03

^30 P50 **100* 9..S9 QD90 19960 10990 2* 22 10.03 @040 20180 11140 2*23

rbo P*30 ^250 9.55 9115 19100 9935 2 .1 0 1 0 .2 2 91© 20440 11275 2.23

P80 p75 k50 a .p i SG35 17620 8605 1.95 9.35 9065 18700 9635 2*06

*feo P7S ^lOG 9*50 914D 19000 9860 2*08 10.16 9190 20320 11130 2 *2 1

rG0 p75 ^150 9.54 9265 19090 9815 2*06 1 0 .1 6 9315 20320 11005 2 *1 0

(contd...)



Tefeie 30 (Qsr&a*)* EsyerlaGiit B. soanwniea ©£ ievelo o£ ^PK and tlss® c£ q^pliodfcion o f ft gas K
. cn tor©.

‘A'ir.o os; application iertillscra  C’̂ T 'A'icio at q ^ i  ilcet jLo n a2' "i ezt i i  lecro Ct)u>
  —

Tresb&er&o
fison
yield
fc ha*1

COEt o£ 
culti
vation
CBS ha*1)

GfiofiS 
incccia ‘
CD ha*1)

Ret
Income
{t3 ha*1

Benefit 
cort 

j ratio

Kean
yield
t  ha*1)

coet of
c i lt i -
vafcion
CD ho*1)

ozo$a
imxse
CD ha*1)

Ret
ineccs?
CD ha**1)

Bore-
f i t
CCCfc
retio

®12D E*2£ 0.72 8925 17440 (BOS
%

1.D5 9.21 GOGS 13420 5435 2*CS
^130 p22 I:iOO ., 0*85 9060 17700 8540 1*95 9. 23 9110 10500 9450 2.04
**120 Is2S0 8..70 9105 17400 0215 1*09 9.44 9233 - 10C30 ■ 9545 2.04
®t23 PSQ %G 8.70 90 £5 17400 0315 1.91 8.77 . 9135 17540 04C5 . 1.92
^120 %3 *100 0.97 9210 1794D‘ ‘ 8730 ' 1.95

■ _ * 9.65 , G2GO , 1930Q~ 110040 2.03 M
®133 P50  *120 9*S1 9335 . 19020 96S5 2.04 9.89 93@3 19780 10395 .

ul
8.11 -J

®lao ^73- %>' ,0*GS ■- - ► ► 9235 ' 17300 ' 8065 * i*87 . . 9.37 9205 10740 9435 . 2.02
Ci20 P7S 2slOO Oip7 9350 . 17940 S3SC . 1.92 9.26 9410 10520 9110 1.97
^120  P7S ^150 9.23 ' 9433 19500 10115 1.95 .9.96 S5£ 19930 10335 2.09

- 1 .

- 1

iegg{feOfc..^g‘0 »  IHL-tl

1*̂ 20 *  8̂ # —20 leg 13 5s
Pffi* t^Q# P75 15 25# SO# VS Jgg ^2^5 ^

**100**150 *  lOO# ISO# Icq f^O ho

coEt 'ofi cu ltivation  Ces ba*1} »  sooo

Price. of aalocaala corrasl" 
Fertiliser price CD Irg**1) R

K

+ CGGt 
cS fe rt ilis e r  
D*8  leg*-*-
S (5D| P ̂ 3g
0 .00#
2 *£S



Td&e 33( d)*  Sz£>os&ci2S& S* Ecos'jonlco o2 levels o£ £PK application on fcaca

J -J
^micrwsfrn Gomel yield fc. ha tScfc Acoora Ro bcT"

1984 1984»#eS 1984 1984-*DS

*40 P25 ^50 7*89 5*52 7250 2515

*40 p25 I:lGO 8*50 0.23 7030 3990

*40 p25 U150 9*19 6*81 9605 4G63

*40 PSO l!50 0.01 6*21 8960 3750

*40 P£G &100 9*11 6*74 9455 47CS

*40 %0 ^IDO 9*32 7*04 9720 5170

*40 P?3 %0 0.56 5*95 0315 3073

*40 Pys lzioo 0 .0 0 0.37 6665 37D5

*40 P75 I:I3Q 0.05 6*85 8245 4040

*feo P25 ^30 10*49 7*26 12255 6390

'bo  p25 I:100 10*43 7.06 12005 6370

'bo p25 ^80 , 11*17 G.1G 13360 7345

'bo PS0 *%0 10*35 7.45 11825 6025

*bo %o r:ioo 11*88 6*19 14760 7360

*bo % 0  %S0 11.56 0*28 13990 7275
'bo  P?5 % 0 1 0 .6 6 7*49 12290 5955
*bo ^75 klGG 11*54 8 *1 1 13920 7090
*60 P7S ?S150 11.27 0*42 13140 7545

CbiX:d***



CSarrael yield t bcT" Êefc iticosno Re fra

1984 1984-'HS 1904 1984-aG£

^120 p25 10.50 7.43 . 12035 5905
^120 p25 Tc100 1 0 .2 2 7.89 , 11370 6710

^20 p25 li2£0 1 0 .2 1 7.92 f 11220 5205
^120 ^50 T% 0 10.30 7.15 . 11495 67GO
^L20 % 0  J:3LGO 10.60 Q.CO . 11975 0750
®120 % 0  I:350 11.15 8.25 , 1294S

houo
7155

^120 p75 I:SQ 10.58 7.42 t 5590
^120 P7S I:iCO ' 10.30 7.92\ 11215 6455

**120 ^75 I:15Q 11.35 13200 73G0

CD - 2530 1971

i

Iscrffdti o5 IPK (kct ba*^)_

°4o nao ^ 2 0  ”  ^  BO# 120 k3 H Da" 1 Cost: c f cultivcfcior- (te fca “ ^
o- forfciajEcr

pjrv pyf. *= 25» SO, 75 Isg E^S I,e* Price of colocaalo coettc! a  so. 2 kg 

1 ^0  *:loo *Jlso °  SOtf io0'  150 2cy **2°  Ua" 1 Fertiliser price (fe kg"**) &=> 5*50, P2° 5
=3 6,00,

K p  o 2.25

iw
<

w
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DISCUSSION
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2.1. Experiment ' a*

The results of tha experiment 'A*# £e, Effect of
f

plant population, source of planting material end muddling J 

on the ylold and quality o£ Col cos o la are discussed belcn?#

5.1.1. Growth characters

It  io seen that (Table 1 ) plant population had no 

slgnlfleant effect on germination. This raic^t be duo to tho 

fact that gemination la a q u a lity  related to the seed which 

lo Independent o f population density* Simll&r results were 

reported by Mohan Kumar et a^, (1973), In Amprophoohallug, 

Tha source of planting material via** aide vs mother oosra 

aloo could not males significant effect on this character* 

m both the cases same germination percentage .was achieved 

at 45th day after planting* Tha comparatively long period 

tofeen for fu ll germination may be due to tho fact that some 

amount of Good dormancy la prevalent in the tuber a.

Though mulching had effect on germination# It  u-as on 

par with no mulch control; effect of mulching cn seedling 

emergence has been reported by several vorhero (Caruso# i960*
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H iller 1969# ^onatava and Lauovaya 1976)# but mostly cat 

temperate region crops liha potato* uffcro mulching may 

provide higher temper a turo for seedling emergence* Bub in 

taro uhleh io mostly grown In the tropica* the effect o f 

mulching on seedling emergence hod only lit t le  importance,
i

similar results have bean reported by Lyoncja (1979) in 

cocoyam and Kcmalam Joseph and Kunju (1981) in Golocsala,

5*1 *1*2* Hunber of leaves per plant

Plant population and source of planting material 

had no significant effect on tho number of leaf productioni
plant"*1 (Table 2)» Similar results have already been reported 

by Rathur £l* (1966a) Ramalam Joseph and Kunju (1981) In 

taro*

Mulching aioo had no significant effect on the mnber 

of leaf production during the early stages o f plant growth* 

This is in conformity with tho findings of Karihari (1979) in

faro* But on 90th* 120th and 160th day mulching exerted<
significant influence on this character# and it  was oeen 

that green leaf mulch had recorded the mOKisma number of 

leaves plant • This might be duo to the higher supply 

of plant nutrients by green leaf mulch ag canparsd bo other
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mulches. The effect of nutrients on leaf production has 

boon reported by P llle l (1967) In taro ana by paterson 

efc jfl,* (1970) In Sweet potato;

S*l«l*3* Height of plants

Tho effect of treatment® on height of plants (Table 3) 

showed that# up to 90th day plant population had no sign ifi

cant effect on plant height but thereafter lower plant popule- 
—1tion unit land area recorded significantly higher plant 

height. This might be due to the fact that at grand growth 

stage lesser number of plants unit" 1 land area had compara

tively lesser competition for light, nutrients and space which 

contributed to better growth of too individual plants,' 

similar result® wero reported by slvan (1973) In taro;

Between source of planting material, mother com 

had recorded higher plant height only in tho f ir s t  observa

tion ard In subsequent observation® eoureo of planting 

material had no significant effect on height. Tha In itial 

higher plant height recorded for mother com might probably 

bo duo to tho higher content of Btored nutrients in tho 

mother coos# which might havo prompted batter in itia l growth 

of tho plant*



Mulching bad sign ifican t e ffe c t  on plant height.

Leaf mulch and wafcerhyaointh have recorded higher plant 

height aver polythene, co ir Waste and no mulch control.'

This !e  in conformity with trie find Inge o f Jordan and opoku 

(1966) in cocoa wherein they observes) that mulch treatment 

gave outstanding results in terms o f general growth, stem 

dlemotor, height and early bearing o f cocoa* sim ilar results 

tserc alco reported by Enyi (1967) in Cocqyam and Mohan Kxnor 

et. aj.* (1973) in Tanorrhotihallus.

-15* 1.1 *4* Hunber o f suckers plant

I t  is  seen that plant population had no sign ifican t 

e ffe c t  on the production o f suckers plant"* except on the 

f i r s t  observation* Source o f planting material ie « mother 

conn had sign ifican t e ffe c t on the production o f suckers 

Plant"1 over side corra (Fig* 4)* This may probably be due 

to tho fa c t that mother com contains moro number o f liv o  

a x illa ry  buds than oldo corn which contributed to raora 

number o f suckers plant"1*1 sim ilar results wore reported 

by Ahsmed and ouaeem (1963) in potato*

Mulching had rto sign ifican t e ffe c t  on tho production 

o f suckers* This might bo duo to tho fa c t that sucker 

production is  mostly a character modified only by tho

16fl)
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sourca of planting material used an3 environmental fectoro 

do not have any control over this character.

5 a .  1.5.' LAI

Plant population had significant effect on LAX

(Table 5 Pig* 4 ). An Increase in the plant population

resulted In an increase In tho La i. This is in agreement

with the findings of Enyi (1957) in cocoyam that lax normally

increases with increasing plant density.' similar results

were also reported by s i van (1973) In taro and Asanuna ot o l.
—2(1904) in potato that leaf and stem dry matter >w vioro* ■

higher with Increasing plant density.

Sourca of planting material was found to have only

l i t t le  effect on LAX. Curing early stages of growth mother

corm had recorded significantly higher LAI, but at 120th

and 150th day there was no significant difference for this

character. Tha In itia l higher LAI recorded for mother conn

might probably be due to tha higher nimber of sucKere plant**3-*

Sut during later stages tho leaf lamina produced fran tho aid<

coras was bigger in size than the plants raised from mother

corm, which might have compensated for the leaf area produced
-.1from significantly higher nunber of oucJccrs plant merged 

from mother corm. similar results were also reported by 

Itanolom Joseph and Kunju (1981) In taro.
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The effect of mulching on LAI was found to be in 

consistent* During earlier stages of growth mulching bid 

no effect on lax but on 120th and 150th day loaf mulch had 

positive and significant effect on LM. Tho effect of mulch

ing on increased leaf area ho3 been reported -by Asariah 

(1954) in potato# Ettyi (1973) in Cocoycffl and by Aina (1981) 

in Maize*

Tbs maximum LAI was observed for the treatment com

bination This might bo due to the fact that among the

mulch material leaf mulch hag recorded tho maximum LAX 

which was significantly superior to a ll other treatments;'

5,1.1.6 . Weed Growtli

Tha effect of treatment on weed growth (Table &) chovxid 

that mulching had significant effect on weed growth* There 

was practically no weed growth in blacJ; polythene mulch 

plot* This might bo duo to the total elimination of sun 

light under such situation; Though it  was effective in 

the control of weeds it  was not an economic proposition for 

a crop llHo taro* The next boot treatment in controlling 

weed growth was leaf mulch;''

Between sources of planting material maximum weed 

growth was observed when side corns were used as planting



material, ^his might be due to the significantly leaser 

nuober of suckers pxoducod from oido cocas (Table 4) 

resulting In more Interspace le ft  out for tho weeds to grow'.

Plant population had no significant effect on tho 

wood population.

The interactions (Table GA) and were 

£leant in the control of voods. This might be due to tho 

fact that black polythene mulch hod completely chocked 

the weed population. Among other interactions and

v̂ er© also found to be effective In the control of weeds. 

The o ffect of loaf mulch on weed control has been reported 

by Villanueva and Tupao (1979) In taro.

5.1.2* Yield components and yield

— i
5.1.2.1* Kean cormel weight plant

llsxjaaua cormel yield per plant was obtained for tho 

plant spacing of 60 x 60 cm which was significantly superior 

to a ll the other spacinga. Higher yield plant*3* at wider 

spacing might bo as a result of lesser competition between 

plants for light# nutrients and sp^co# which might hove 

resulted In tho better utilisation of growth inputs for

/ is V



productive purposes.' similar results of higher yield plant 

at wider spacing have been reported by several workers viz*, 

Bohankmar et p i* (1973) In Amorphophallus, Gurnah (1974) in, 

yarns, Pardales and 1 / Villanueva (1984) in taro.

Between sources of planting material significantly 

higher cornel yield plant was obtained for aide corrao.

This might bo duo to tho fact that tho mean weight of cornel 

plant was highest when side conns were used as planting 

material (Table 7, Fig. .5). Slnilor results were reported 

by K&malcm Joseph and Kunju (1981) wherein they found that 

meOlun sized cornels as planting material had contributed 

to tho maxinun weight of cornels as compared to the planting 

of mother com.

Green leaf mulch had a olgniflcant effect on the 
« J '

Comal yield plant . This might bo duo to the effect of

green leaf for providing a batter coll physical condition for

the better development of cornels as well as the v: increased

supply of plant nutrients ao evidenced In Table 11. Hoioturo

may not be a factor, as the crop was raised under irrigated

condition*

165
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Haxlmua number of ccnaelo plent"^ was obtained far 

tho treatment 60 x GO cm and 60 46 oa. This night bs dii3

to the fact that elder spaaing may facilitate less ccmpati- 

tion between plants for nutrlento# light £«d spec©# result

ing In more number o£ cornels par plant; Similar results 

were reported by Enyi (1073)# mwuah and plueknsfcfc (1973)# 

and by Fardaies and Villanueva ( 1984 ) in taro* Source of 

planting material hod no significant effect on this character 

(Table 7)#

Similarly higher number of console produced under 

leaf mulch (Table 7) might bo no a renulfc of better availa

b ility  of nutrients end favourable physical conditions of 

tho soil for hotter growth and development of the coraal 

(Table 11)# Thio is  in conformity with tno findings of 

Kenaiem Joseph and Kunju (1961)*'
<4

Tlie interaction effect of plant population and

mulching (Table 7a ) was significant* Haxfiauta number of 
n

canncla plant was obtained for the treatment combination

which was significantly superior to  a ll other combinations 

It  is evident £ran the 3xwa discussion that tho plant 

spacing 60 x  60 cm recorded the njaximua number of corme-lo 

plant which was significantly su^rior to the plant
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cpaclnga 60 x 30 and 45 x 45 cm* Likewise mulching with 

green loaf was superior to a ll tho other materials used* 

Therefore i t  le quite natural that their combination also 

gave significant effect*

5 m 1.2*3.’ Kean weight/s is© (.of cermal <g)

It is evident frcm the data (Table 7) that plant

population had significant effect on the mean ueicfrt of
•*1ccrmel* The cormal weight ranged frcm 20 to 42 g ccrmel • 

ttixlmuo sized cornels were produced at wider spacing? of 

60 x 60 cm* This Is in agreement with the findings of 

Ezvmah end piucfcnett (1973), J-JohanHumar e£ a i» (1976b), 

sivan (1973 ) and by Pardaiec and Vilienuava (1984) in taro*

Retween source of planting material side conns record-
i. 1

ed significantly bigger aised cormolo than mother corm* 

it  may be remembered in this connection that there was 

significant reduction in the number of cuchera plantT*

(Table 4) in the case of side cormo as con pared to mother 

corns which contributed to 'leaser competition far nutrient, 

light and /apace, resulting in significantly bigger oinad 

cormels in the case of side corns'#
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Mulching had significant effect on the production 

of bigger sized aormslo and leaf mulch had been the best 

in this respect* The increased size cf tubers by leaf 

mulching has been'reported by t»al end Hahn (1973) in yan 

end by Hohankunar £t a i* (1973) in woorphophailus.

5*1.2*4. Correal to Cbrra ratio

It  is evident £rcn Table. 8 that significantly, higher 

comol to conn ratio was obtained for the plant spacing of'

60 ss 45 co, which wao on par with the plant spacing of 

60 X 30 ca. The higher ratio obtained fo r 60 x  43 cm was 

the result of significantly higher cornel yield produced 

for 60 k 45 an spacing and efc the some time there was no 

significant difference for the production of mother corn 

at varying plant sp&clnga (Table 9)*

Between source o f planting material side corn record

ed significantly higher comel/corm ratio over mother com* 

Tills has occurred as a result of significantly higher yield 

of cornels rccordsd for aide com over mothsr corn (Table 9)^
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Mulching had no significant effect on this character* 

The interaction of source of platting material end mulching 

showed that significantly higher cormel/oorm ratio won 

obtained for tho treatment combination SjMs* This ^as os 

a result of lower yield of mother corra in the treatment 

combination Ŝ H *̂

5*X*2.5; Cornel y ield

It is evident Cron the data (Table 9# Fig,6) that the 

plant spacing 60 x  45 cm had recorded significantly higher 

yield of cornels over other plant populations tried* This 

is as a result of optimum nunber of plants unit area ,
•1and an increase In the number and else of cornels plant 

(Table 7)» This is  in agreement with tho findings of 

Gurnah (1974) that by increasing the plant population frtm
j V

9000 to 36000 plants hectare there was an increase in 

yield in yam* Mbhankusar e& o j» (1976b) obtained olgnlfi** 

cently higher yield in taro at an inter row and intra 

row spacing of 60 x 45 cm beyond which there occurred an 

yield reduction* Chandra (1979) also recorded the moxlmtm 

yield in Goloccola at a spacing of 60 x 45 cm in F iji*  

similar results wore also reported by several workers like  

Eauaah and plucHnotb (19B1) and sivan (1934) in taro*
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Detuaen source of planting material maximum comol 

yield woo obtained v,hen side cormo were used ce planting 

material. Tho eigniflcantly higher yield recorded for 

side com might he duo to tho ulgniflcantly higher comol 

yield plant and moon w ight of cornels recorded from old© 

corns (Table 7 ). Similar results were obtained by Ksraalcw 

Joseph and Kunju (1981)# wherein they got highest comol 

yield when side corns of mediua else were used as planting 

material over mother cornu

Among the mulch material used# significant yield 

lncreaoa was obtained for green leaf mulch. This might be 

due to the Increased supply of nutrients end better so il 

physical condition provided by the green leaf mulch for 

better development of cormels (Table 11). Similar results 

o f yield Increase for green loaf mulch have boon reported 

by Balafcrielma ftao (1957) In ginger# Enyi (1907) In CocoySta# 

Lai ana Hahn (1973) In yam# Bohankunar efc a^* (1973) In 

anorphophallua and by Karlfcari (1979) In Cocoyam.

Effect of .treatments on mother com yield and non 

marketable cormel yield (Table 9) revealed that there woe 

no significant effect for plant population aid source of 

planting material on these characters^ Leaf mulch had



increased the conn yield* This increased production night 

be duo to Increased supply of plant nutrients through leaf 

mulch®

Regarding non marketable cormel yield (Table 9 ) 

plant apacinga of 60 x  30 and 45 s 45 an have reoorded tho 

msximum quantity of non marketable oormelo# vhich was cigni- 

flcantly superior to other plant populations* The higher
1

rate of production of email cormel0 in high density plant* 

log mi(£it bo due to tho competition between plants for 

various production Inputs resulting in smaller sized cormels* 

Similar results of undersized cobs and cornels under high 

density planting have been reported by Willey and Heath 

<1969) in maise^by sivan (1973) in taro*

5*1*2*6* Total dry matter yield*

Total dry natter production showed that (Table 9)

the plant spacing 60 :: 45 an recorded the maxiaun dry

crattcr production which was significantly superior to a ll

other spaclngs tried* This Is as a result o f optimum
*1nunbsr of plants unit area and oignlf icantly higher 

corraol yield hectare*1 (Table 9 );
r

dido corm was significantly superior to mother aorta 

for total dry matter production; Leaf mulch had a significant



effect on the total dry matter production over other mulchao 

tried;' This might be as a result of better nutrient supply
i i

and bettor improvement in the physical condition of tho soil 

by loaf mulch (Table 11)*

5.1.2.7. Horveet .Index

Plant population and source of planting material 

had no effect on harvest index, whereas mulching had a 

significant effect on harvest index* Haxlnua harvest index 

was observed in loaf mulch which was elgnificantly superior 

to tho other mulch materials uoed* This v»a as a result of 

higher proportion of economic yield in tho total b£o-mq$s 

production*

5*1*3* Quality attributes

3;1.3*1* Dry matter percentage

The dry matter percentage o f tho cormol i&s signi

ficantly higher for 60 sc 30 cm and GO x 60 cm spaclngaV 

This might bo due to the higher content of available soil 

pot&osiun eg evidenced in Teialo 11* The effect of potass iixi 

on dry matter production in tuber crops hao been reported

by several workers Ilk a  Fujiso and Tsuno (1967) in sweet 
»

potato and by Kuaar g£ a^* (1971) in cassava.

172
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Source of planting material had no effect on tho 

dry matter content of camels* ^his may probably be dua 

to the fact that tha quality aspects are Influenced mo3tly 

by the varieties and the.environmental conditions rather 

than tha source of planting materials; Mulching had signi-* 

£ leant effect on this aspect; This may probably ba es a 

result of Increased supply of nutrients by tho loaf mulch • 

(Table 11). Similar results have beer reported by Lai and 

Hahn (1973) in yam and by Enyi (1973) In coccy^n.'

5 ;1.3*2. starch percentage

Regarding the percentage of a tarch In ccrraels the 

different treatments had no significant effect* although

on Increased percentage of starch v;as observed in lower
\ >

plant population do; 60 k 60 an and in the leaf mulch 

treatment* The starch percentage In ccrrael ie mostly a 

character of the variety and nutrition of the crop* and 

cultural management has lit t le  effect on it*
i

5.1,3.3. protein content

Plant population had «  significant effect on the 

content of protein in coimda. Marinixn protein content i&a
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observed In tho highest plant population unit area"1 

(GO x 30 an) which was significantly superior to other plant 

epacings* This may ho us a result o£ lower comol yield 

under such spQcinga which might have resulted in a higher 

percentage of protein in camels (Table 10).

Leaf mulch had significant effect on the content 

of protein in cornel a. This might be as a result of hicfrier 

content of nitrogen supplied to the crop through green leaf 

mulch (Table 11)* Sfccrease in the content of protein In 

conrtel by increased nitrogen content in the so il has been 

reported by several workers like Hadpuri and Singh (1966)

end Gupta and soxana (1976) in potato.
*

S.1.3.4. Acridity and cooking quality

TJia axalata content of the cormel in mg g chov.'cd 

that (Table 10) there was no significant effect for tho 

treatments. This may be duo to the fact that acridity is 

a variotai character and may not be affected by cultural 

practices.

Organoleptic test showed that there was no marked 

difference for tho cooking quality of tho cornel.
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5»1*4* Available tlpR content end physical properties of 
tVe soil

5.1.4.1. Available RPK content of ooll

It io seen from the data (Table 11) that plant 

population bad significant effect on tho avail able potassium 

content of the coll* This might bo duo to tho fact that 

tha plant spaclnga 60 a 30 on and 60 h 60 an had registered 

significantly lower cocrael yield over 60 k 45 an Bracing 

and thereby the quantity of potash removed frcra the coil 

might be less tiiich resulted In a higher percentage of 

eve liable potassluo In tho soil* viberoas source of planting 

material had no olgnlf dcont effect on this character. Milled 

ing. had significant effect on tha availability of MPK 

content In tho coll* The Increased ivailability  of Npk 

content for leaf mulch over other mulch materialc might 

be due to tho nutrient addition on decomposition of the 

leaf mulch* The effect of green leaf mulch In increasing 

the content of soil nutrients has been reported by Mohan 

Kitaar .21* (1973) In amorchaphallus*

Tbs Interaction effect of source of planting materiel 

and spacing was also significant* The raeucimua available
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nitrogen content wao Gbecrvsd In tha treatment canbinatlon 

(Tahlo 11a)• The hishar content of nitrogen in the 

treatment combination might be duo to tho significantly
m llower rote of sucker production unit area for 60 x  00 an 

a peeing, which might fcrve facilitated leeeer uptaka o£ 

nitrogen and retention of ccaparatively higher levelo of 

H in ths coil*

5*1.4*2. Bulk density .

Plant spacing had a eignlficant effect on the bulh 

density of tha so il (Tablo 11).' Tho lowest value off 

1.604 g cc"1 U33 observed in 60 x 60 od spacing. Thi3 may 

probably be due to the higher organic matter content' In 

the soil in that treatment thiCh in turn might have contri

buted for higher nitrogen content in the so il (Table 11).

Mulching had significant effect on bull; density and 

the lo**o31 value of 1.600 g cc”1 vac recorded for green leaf 

mulch. Effect of organic matter in low bulk density values 

has been reported by Bjaclcuan and Erody (1967) Lai (1973) and 

by S aa id bar (197B).
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S .l.4 .3 . Water etable aggregate* I »

fceaf mulch tied a significant effect on tho produc

tion of water a table aggravate in the soil* The higher poz> 

csntag© of water stable aggregates in leaf mulch plot might 

bo as a result of addition of organic matter through leaf 

mulch* Higher so il aggregation as a result of addition ofi
organic matter hao been reported by Harris ot a j . <1906) 

and by Kunar and Ghildyal (1969)*

i

9.2. I£c?crtar£: D

'Kio roa&to of the investigation on the effect of
*

graded level a of nitrogen* phosphorus#, potassium and time 

of Explication of nitrogen and potassium on tho growth 

characters* yield exponents* cormel yield end quality 

aspects* dry matt or production and rutrienfc uptobe of taro 

are diccuaccd bdow»,

5.2.1* Growth characters 

5 . 2 . 1 Plcrt height

Tho resulto revealed that an increase in  levels of 

nitrogen significantly increased the height of the plant 

upto 120th day after planting end then tended to decrease



(Tabl© 12)• This type o£ growth pattern in  taro ouggafltB that 

for early vegetative growth higher levels of nitrogen are 

required* Tho increased growth of plant at higher level e of 

nitrogen uould hovo contributed to higher tuber production 

fcy wjy o£ enhanced photocyrthetic functions resulting in  

higher cadxj^jydrote production* The influence o£ nitrogen 

on the vegetative* groi&h of eny p la it is  a well established 

phenomenon ehicft needs no detailed discussion, sim ilar 

increase in plant height due to higher levels cf nitrogen 

application has boon reported in taro by Pureual end oacgan 

(19570) and by Kucsaln and Rashid (1902)*'

Tho decrease in plant height observed at 129th day
i f f ' -

after planting nay bo due to the foot that at thio stage, 

the planta aro going through tho active stage o£ 'tuber bulb* 

irg and cm cacti tho photosyntheto may bo utilised fo r oirfc 

activity*, olmilar results were reposted by sivan (1979) 

wherein tho loaf dry‘matter increased very rapidly during 

tho early pa& of the growth of taro and reached a at 

about 2fifch \xx$i and thereof tar tho plart <fcy matter declined.
. i

application of graded doeea of phoispborua (Tiblo la ) 

did not eiioy eny significant effect on plant height, at most 

stages cf observation. The prcbable reason for the lam  of 

responso may bo tho higher level of available phosphorus
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In the coil (Tehlo 32)# the non significant effect of total 

dry matter production, cGft . (Table 22 and 23), and the low 

roQuireEicr.t o f phosphorus by plant (T ^ le  20)• similar 

results wore reported fcy Purawal and Dazgan (1937b)# P illa i  

(1907) in taro# Purewal. and Dargan (1959) In Sweat potato 

and by ftohan Ktinor a l* (1976a) In cassava*,

Tho data revealed that potassium application increased

plant height algrdflcactly & various growth stages (Table 12)*

However# significant affect of pot oca inn was observed only Cor

ICO Kg JvjO ho^*, This diosjs that 2.00 Kg .KgO ha"1 is  sufficient

fo r eptiraiu vcootativo growth. Tills has been further exploited

with tho plant dry matter production (Table 21} wherein signi»

£ leant increase In plant dry matter production was observed
«1up to loo Kg IĈG ha • Similar results were observed by 

purewsl and hargan (1937b)# Ablt and ftlferaa (1979) in taro# 

wherein plants supplied with so Kg each e£ $# P2°5 ora K̂ O 

were significantly te lle r  than unfertilised plants*

5*2*1* 2*. Ihnbcr of loaves plant

The data presented in Table 13 revealed that only 

potassium hod significant effect on tho production of leaves 

plant"1 In cost of the growth stages of taro# t&llo P had 

no effect on this tra it and eEfe<£ cf nitrogen was observed
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only at 90th dec; o£ter planting* 3$iq leaf production started 

slowly and matoum leaf area was attained ly  abcut the loth 

waafe eftor planting* According to sivon (1904) leaf nintoer 

and leaf crca can be increased by cdoaicfcQ supply of moisture 

and nutrients* sim ilar results o£ increased leaf pro diction 

by increased level o£ nitrogen application have been reported 

by Premraj £& £&• (1980) and <2s la  Pena and Melchor (1934) 

in  taro*,

She lcc& of response for tho application of phosphorus 

on loaf production my probably bo duo to the f  act thffc this 

nutrient Ad exactly utilised for tho prediction of nudoia 

acids# mclco-protedc# co-eisymes lilt© Kwd# Hue etc* and
.j t ■ »

may hove llttlo.eS£oct on the vegetative growth of tazo* 

similar lads of response to P in leaf production o£ taro has 

been reported by Purawel and Dorgan (1957b)*; Thio can bo . 

further explained from the data in Tcble 14# that the applica

tion of phoĉ /boruo on *was not significant in dost of the 

growth stucco*, Sfc© leaf dry matter protection (Table 18) 

also revoolal that there was no significant difference 

between tlw level□ of phocphoruo during ory of tho growth 

stages*?

Application o£ potassium at loo Kg lt>o ha*1 was found 

to be effective in the prediction of timber of leaves cliring



most of. tho ctcQOo*. This la  in ogreGDert with the.findings 

of purowal and Dargon < 1957b) and v illa i  (19&7) • ;

i i , 4
Time of application of H and K was not significantf „ i > ■■ >

In increasing leaf production* in two sp lit applications
< - y i f ' i . i

half dose of H end K and the remaining half dose of H and K 

were received at tho end of the firs t  and osaond month after 

germination# tfeorcaa in three split a only" tvo thirds of tho 

nitrogen end potass firo were received during this time*. The 

lack of response for the time of application might probably 

be due to the fact that two third of the dose of »  and R 

received by tho end of second month might bo sufficient to 

produce enough nan&er o£ leaves and tho ono third dose of H 

and K rccoivod by the end of the third month may not havo 

nucii influence on leaf production os tho crop has started the 

productive phase and aa eudh the done cf nitrogen and potassium 

received dariig this tima might have been utHlsod fo r fcotmol 

protection ce evidenced in Table 16# wherein throe sp lit applies?- 

tlon cf H end K has recorded significantly higher ocnael 

yield ever two ep llt application of ft and K*i *

5*2*1*3*. z*caf Index (i*&X)

bevels of nitrogen revealed oignif leant difference 

in ZiaX at various growth stages airing both years (Table 14#

Fig* 7)* In met of the stages maxima LAX was recorded
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• lefc 60 Kg nitrogen fra • Tha ltpcrfconfc of nitrogen as a 

factor in influencing L&l h*s bean reported in moiy crops. 

According to Fuoceii <1973), as nitrogen supply increases, 

tho extra protoln produced allow3 the plant leaves to grow 

larger end hcnoo to hove larger surface area available fo r  

photosyhUiealo*, Increase in Iu\I was also due to an increase 

in leaf Jirribcr at higher le v e ls  of nitrogen 03 evidenced from 

the data in Table 13, Increase in leaf area due to incre

mental doccs of nitrogen was reported by Furewol and Dargan 

(1957b), do la  £c*ca and Plucknett (1972), Premraj £j* cl* <1900) 

and Hueooin end r.ashid <1982) in taro*,

Application of varying levelo of phosphorus was not 

significant in increasing leaf area index in roast stages of 

growth* It  can bo seen in this connection thet the affect of 

P was not eignlCleant in tha pro&iction of loaves also, ©3 

ehown In Veblc 13* Similar resultg were reported by Purewal) 

end ©argon < 1957b) end F ilia l <1957) in tsro*

beef area index was increased significantly by increas

ing the level o f pot as slum* Maxinum leaf area was observed 

at 150 .JC3 KgO ha“i , but was on par with 100 Kg K̂ O ha**** The 

increased leaf area fo r higher lavd a  of potassium rosy be due
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to tho Blgniilicaifcly higher rate c£ loaf production et higher 

levela o£ pot oca inn as om u  In Table 13*, This la  In confor

mity with tho findings off Purewol ana Bargon (1957b) and ablt 

and Alferoa (197D) * This can bo further explained by tho 

inejrocGGd uptd;o of B with K application (Tablo 27 >•

Tirxi of application was also four-d to be effective in  

increasing tho leaf area index*. Replication o£ nitrogen and 

potassium In three Splits was significantly superior to two 

sp lits. The higher leaf area Index observed for three split 

applications mqy probably be due to better utilisation of 

nitrogen and potassium fo r leaf area development* Taro is  

usually grown under moist conditions ana tho crop has a Eh allow 

root system (Onuuaae* 1934)* as ouch there is  possibility cf 

a part, of tho tgpllcd »  and K being leached beyond the root 

aone when applied in lesser number of qpllto whereas three 

Eplit cppl&cataono of U and K may facilitate  better availo- 

b illty  o f thoao mtrients for growth end develop mart of taro*

5*2*2* Yield aanpononte « d  Yield  

5*2«2»1* Gomel ylold plant"1

iho data presented in Table 15 reveal the influence 

off nitrogen# potassium and time of application on the cornel 

yield plcnt"^*.



CoxeqsI  yield plant** iftcreaoed significantly up to
_ i

00 £23 nitrogen and 100 leg K̂ o ha • Three sp lit applies* 

fcions of nitrogen end pot^ciura were significantly superior 

to too cplit applications* Level o cf phosphorus were not 

cAgnAfAoant*

Pooled anolyois ohowod tho consistency o£ tradtraerfcc 

over periods (Appendix IV )« Ito interaction was observed 

between major treatments end year.

Increased cormcl yield plant"* for nitrogen^ potacsiun 

end t iro  c£ application can bo cutset antiated by the increased 

LM fo r these treatments so shown in  Table 14, moreover o 

highly significant correlation was also recorded between fcnx 

end yield (Table 32). ' Tfrilc id in ogrocment with the findings 

of noddy c£ a l« (1953) that a high correlation rajs found between 

lea f area end com il yield In taro*

0.2,2.2, timber of ccrmelo plant*"*

S&trogen had significant effect on the s&r&er of

oorrx&o plant"”* (Tcbtle IS, Fig* 0 ). significantly higher

nec&or uea produced for tho application of nitrogen efc 80 
*»■*ha Tho trend remained tho sane for both years* Tho highest 

level of nitrogen i*e* 125 ha"* was on par with go Kg B ha”*. 

Crops oucii OB tubers which era grown for caEbohydrstea show 

a higher race of photosynthesis consequent on increased loaf 

area obtained fcy nitrogen qcpliocfcion (Fcuosdl, 1973). Such 

Ancccaoo in  loaf area has boon etoacrved in  tha preaert etutSfcf 

alco fo r the application os' nitrogen and mcKinum leaf area hcP
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recorded for tho application o£ nitrogen at 60 Kg ha over 

120 Kg haT1 In moot stages of growth (Tablo 14) • m is has 

been further crr&elned ty the leaf dry matter (Table 18) 

wherein higher lcqf dry matter production voo observed fo r  

the application of nitrogen et 80 Kg ha*1 over 120 Kg bo*1 

though they trcro on par In a ll the stages of growth during 

both yoarq* similar results were reported ty Eiyi (1973) in  

COlo casle* Tc£>ata ard Takas® (1908) in  potato# and by 

Gbancatghavclu ^  j& » (1973) In sweet potato*,

Tho effect of pboqphorue application on oorxnel nuntoer 

plant"1 woo inconolstont (Table 15)• In the firs t  year the 

effect tsao net algnif leant* Tho lack c£ response for the 

applied pfcocphoruo during tho fir s t  year may probably be die

to the higher In itia l statue of this dement In tho coll (Table
*

33) # and aloa for the low phosphorus requirement of the crop

(Table 20) • oiialiar rasult of lads of response for phosphorus
* * ■ '

application boa been reported by sivon (1904) In F iji.

application cf graded leveld o f potassium had no olgnl»
' ' —1 £ leant effect on tho mnber of ccroolo plant during both

years*. This may prctoofcly be duo to tho foot that potassium

la  net a canctituerb In the coll and it  a main physiological

role Is to.help in  the tronalocation of carbohydrates from
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tba leaves oM oo oacb i t  nar not hove nueb effect on tho) r i . ’■: i „ ■, - .

*1number, cf coeoo&o plant • similar rcsttlts war© obtained by
i

P llla l <2.907) In coioca»la and \fiokan. ard &ree4haran <19??) In 

cassava# rtmbcr of cprmelo plant"1 uas not effected by the ' 

tine c£ application cf & end K alco«, since the ooraola are 

developed Cron lateral bade present on the conn# their develop

ment 1m ‘ prcoarcbiy Influenced by epical dominance exercised

by tho epical bud of tho aorm end aa ouch tine of application
• 1 *

of nitrogen ard potoaaium may net havo imch influence on tho

production cf aanacls plant*1*
j ,  ; n I

5# 2#2*3* Fean w ight of corael (g)^tlso

Ttio data on won oofmei alee (Table 15# rig* 3) revealed 

that nitrogen lreiuonced the mean comol sice significantly 

during 19GC-»'D5* By Increasing the level of nitrogen from
' wl '40 Kg ba to 120 Kg ha « there was Increase in the also of

corroel. /^plication of 80 Kg nitrogen ba*1 gave significantly
. 1  1 "higher d so  of corraol over 40 Kg fca ha , but was on par with

120 Kg M ha *. Moon cormel oisa Is considered as one of the

import art 'yield dotosminaBte In taro#, as alcootV discussed
■ \

nitrogen cherts beneficial influence on the photo synthetic
t

activity of locvoo# This Increased photo synthetic activity
i

influ erocd by nitrogen might hove resulted In the synthesis 

of more ocolalloteo .which In turn would hove deposited in
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the comcic thereby resulting In an Increase in  the else of

cornels* The difforenos In cornel else occuro mainly aae to the*
difference In consol bulbing rate* An examination of the data 

in Table 23 reveals the influence of nitrogen m trltion on 

conned bulbing*, It  Is  evident from the data that bulking 

rates v e r e  h iQ h o o t  at So Kg N  ha and tended to decrease a fc

wi
130 Kg fl ha * She lade of coupons© on the else of oormel at 

120 Kg B ha hoc keen further e^lelned with the response of 

nitrogen on leaf area index at 120 Kg U ha*2, (TcbXo 14)* 3t 

has aloe boon reported that when nitrogen supplies qtq rare 

and conditions era favourehlo fo r gCouth# proteins are fensefl 

from raamfnctarod carhchydratea end less carbohydrates ore 

stored in tho storage organs (Tisdale and t&leon 1975) * This 

may probably bo one of the reasons for lack of rea&onse at 

130 Kg nitrogen ha for the rdxe cf conad* Significantly 

higher content of protein in  cornels at 120 Kg nitrogen ha** 

has been repented in this stuc r̂ alee (Tebla 17)* I t  has been 

reported by dc la  Pena end Pluck nett (1972) that nitrogen 

fertilisation  -increased corm weight of both upland and lowland 

taro*, Similar results were also obtained by Sivan £* j l *

(1972) in Fiji# lixxein the i l l  effects cf cl os or qpacing on 

reduced corcisi else vaa nullified by the application of 

nitrogen* Chandra (1979) in F iji reported that in the abccnca
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o£ nitrogen nest of the go reels war© emailer In eizs end of 

low economic value* However# with nitrogen# eoct of the 

cornels ucro in tho preferred market range and only lOH cf 

the cozmdo ucra leas than the preferred market range In taro*

Lcvelo of phosphorus did not show ary significant 

effect on tho cl so of cormel* This can be explained from the 

data on mnber of leavesplart*1 end I>.M (Table 13 and 14 

respectively) which showed that roho of these char act era was 

influenced by the level of phosphorus application*

Tho maximum corool else was cbsorved at the highest 

level of potaooiun ^plication. Cbrmsl bulking la  essential 

for the increase in mean cornel weight* It  mqy be rated that 

carnal bulking cocure as a result of the accumulation of asaimi-

latea cynthceiccd in  the leaves of the plants* Potassium has
* 1 , ’ 1

been identified an beisg necessary fo r rapid translocation
« i 1

of mtricnto especially at the later stages of tubsrisation
i r< *

and cormel bulking* Cornel bulking rate showed that the
> 1 '

rate c f tolkiro increased as the level of potassium increased
< jt 1

from 50 Kg ^ 0  bo"1 to 150 Kg K̂ o ha"1 (Table 24) • g ever el 

earlier uadscra have reported increase In alee of- tuber to 

potassium nutrition in tuber crops* /"Plucknett efc cl* (1970) 

and asakecs end hair (1994) in taro# BryI (1973) In lesser 

yam# hair (1902) in  cassava and Grewsl and Trehan (1984) in potatfl?*
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Tiaa c£ application of nitrogen and pataaoiura exerted 

GigrJf icar.u Influence on size o£ connds*. Comsei else was 

in  treatment uith three sp lit applications* Hie 

beneficial influence of three sp lit applications could very 

yell bo Gcen on tho .total upteBs® o£ nutrients ly  tuber and 

plant (Table 20) therein the highest uptake of nitrogen and
r

potassium woo observed In three sp ilt Explications o£ B and K* 

Therefore It  la  quite natural that growth was bettor and the 

ciean cormoi i-cight higher In this treatment*' V *

5*2*2®4*, Cbnaea yield
1

The data on coudcI  yield presented In Teble 16 (Fig*9£App^ixjv5 

reveal tho significant Influence cf o il tho treatments excepts
i

Ing phocplx>r«c on the conael yield during both the years*

It  is  seen thdt connel yield increased' significantly
1 J

by nitrogen application*. The highest cormei yield was observed 

by the application of 80 Kg N ha*1 which vaa on pear with 120 Kg 

B ha*1.,

Kitrogon is  a constituent of chlorophyll and plays a 

v ita l colo In tho photosynthesis of plants* The yield of 

taro defends coro upon the extent of assimilation and assimilate 

accumulation h i the cornels* Aasiiniliis ion in turn depend® 

upon the extent cf the assimilating surface* The influence
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o£ nitrogen in  increasing the Gssiioliatii^ surface of the 

plant is  well Ixcun*, Increase in leaf area upto SO Kg *J ha"^ 

was observed in  this study alao (Tf&ie 14)* This aapeefc is  

further substantiated toy the favourable influence o£ nitrogen 

on crop growth rate, cornel bulking rate# etc* These physio* 

logics! attributes registered on increase due to nitrogen m tri* 

tion upto DO Kg K hdT* (Table 23 end 24)*

Tho two important yield aonponenta of taro vie*, comol 

mdber and camel also were seen increased by nitrogen applies* 

tion < T'eblo IS}# This result is in  ogroezneiJt with the findings 

of several other workers like Err/i (1973), da la  Pena and 

PlutSaictt (1972) and sivon ^  (1972) in Cbiocasla*

Tho uptake studies conducted further pubstartiatetho 

role of nitrogen in  tuber production (cornel + Gorra). It  is

««sn that nitrogen uptake was core or less in proportion to*
tuber production* This was further explained by the corrala»

tion studios (Tdblo 34) which revealed a significant positive>
association between conosl production and uptake cf nitrogen*

a ll these factors either individually or in cont>lnation 

night have contributed oub at ait lo lly  to the higher comol 

yield ctoservod at Go Kg level cf nitrogen ha • Kasy wosftecs 

have reported yield increase in  taro by nitrogen application*,t



rewaX end Dorgah (1957b) Mathur c& ,9^* (19$6b) do la  Peno 

and Plucfcrott (1907), Hussain end haobid (1902) and toles 

S i J3L. US0<U7, _

A flscsreaso in  cornel yield was observed by the acplica* 

tion of K beyond Bp fcg w ba*1* It  mq̂  bo noted that the vege

tative diaracfctsro. Xifco plant height woo increased at the highest 

.level of nitrogen*. *310 CKcascive vegetative growth produced by 

nitrogen dree singe beyond a certain level might have caused a 

reduction in cormol yield* Ao nitrogen supply increases and 

conditiom sro S tvcair^le fo r growth* proteins are formed from 

the marnfncJtured carbohydrates (Tisdale and Itelaon, 1973)*. as 

a result of the diminished rate of tranelocation of carbohydrates 

to roots the grotth and development of the undorrgrcund parts 

are badly offcctod* SameXs (1937) and Diode (1973) have 

reported that high rates of nitrogen explication result in  

Xmmrldnt vegetative growth at tho cs&erse of root and tuber 

growth*

‘ Graded level a of phosphorus 02d not chow any significant 

effect on tho yield of oormals* Tho lode of response for the 

applied pSKJSpborus may probably bo die to the fact that icost 

of tho grcr.vth attributes lihe plant height (Table 12) mrnber
i ^

of leavoo plant"' (Table 13)* &AX (Table 14) as well as the
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yield  conponento lik e  carmel yield pienftT1 wore not affected 

1ay tho qoplicntlon of pboiphorus. It  can further ba explained 

by tho fact that crc© growth rate# harvest Index (Table 23) 

rate of tuber bulking (Table 24)# uptckc oS nitrogen by plant 

(Table 25) etc* were also not modified by tho application of 

varying levelc of phosphorus#, The growth attributes# uptake 

of lutrlcnto and other pfcyaiologicol tra it a like crop growth 

rate# rate of oocniel bulking# harvest Index etc# azs reopen- 

olble fo r higher yield In crop plants# Ao a ll these factors 

did not get altered significantly by tho application of graded 

doeeo cf pho3£$x)£uo# significant yield differences could not 

be achieved#, further# the lack of response fo r  the applied 

phosphorus may bo die to the application of fans yard memre 

9 12 torxea ha*1 as basal* It  was aloo reported that the require- 

cert of phosphorus fo r most crop pi ait a Is very low end only 

about 1S*»20$& of tho applied phosphoruo w ill be utilised by the 

crop end tho rest w ill remain In tho soil# and w ill bo slou&y 

made available to tho subsequent crops#, The P status of the 

soil In tho present study was resdium In nature# i t  Is  also 

reported that many crop plants attain oaKinum growth even at 

very low concentration of less than 0#1 ppn of phosphate 

( Arncn 1953) # back of response to the qppllce&ion of phosphorus 

by tuber crops has been reported by several workers like
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Pe-rguoon and Haynes (1970) Ira yacts,Dcruidt et«J (1972̂  Uicas ct nl* 

(1973) Chandra (1S7G) az.d Moles 'ct c l .  (1994) in taro.

By the explication a£ incremental cTqcgs of potassium
al

cormal yield increased upto 150 Kg EC,o ha « toit was oigrjifi-w
cant only upto the level of 100 Kg Ko0 ha "• , Potassium has*“ <a *
been identified cd Doing essential for tho photoeyrthetic 

activity of plants* Ths increase in leaf area index (Table 14) 

observed in tho presort study Icy potassium is  worth mentioning 

in this context. This might have led to a more efficient 

photosynthetic activity cf plants resulting in tho production 

of more assimilates* The data on erqp growth rota at tuber 

bulging c 'c a j c  (Tefc-io 23) and rate cf oomel bulbing (Table 24) 

also revealed tho beneficial influence of potassium nutrition 

on these phyeiological attributes. Tee data given in Table 22 

revealed prcgrosciva increase in tuber dry matter by incremental 

doses of potassium thich was naximm at 150 Kg K„G •J
Potassium is brown to bo essential for the synthesis and trass- 

location of carbohydrates which is considered o3 one of the
T

most Airport ant physiological activities cf root crops* This 

is. further coi^irmed by the high veluea cf cornel bulging 

rates attained at 150 Kg K̂ o ha-1 (Table 24) •

1 Potassium application enhanced the plant uptake of 

potassium (Table 27) and total uptake of potassium by plant
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vegetative parts and tuber {Table 30)*, It  can bo seen that 

there vjos a ptngroscivo increase in the uptako of potassium
W!

upto 150 Kg Is2o ha " vhiav might havo favourably influenced 

tho growth an3 development o£ taro* 'Hie influence of pota

ssium uptake on connei yield can be further 'explained by tho 

positive corrcl ction obtained between these two characters 

{Table 34) •,

Tima i t  is  seen that the conbincd e ffec ts  c f a l l  the 

above factors discussed might have favourably influenced the 

in creased oeinel production at higher leve ls  o f potassium 

nutrition*, S ic benefic ia l e ffec ts  o f potassium nutrition in  

enhancing tho oomel y ie ld  in  taro was reported by several 

vjoricera lih o  S/urcwol and bargan (1957b> do la  Pena and Plucknctt 

(1967) and Ascfcon and t^air (1934) •
4

2hroc sp lit explication of nitrogen and potasoium has 

recorded signif Icantly higher cormel yield over two ip l i t  appli

cation during both tho yearn* ^igrir leant influence of three 

sp lit application of nitrogen and potassium to taro yield may 

be duo to tho foot that tho crop la  ohdiovj rooted such that 

the applied fe rtilise rs  can easily bo leached beyond the 

rcotlrg ooix> especially vben they aio grown in situations of 

high moisture oupply* It is expedient therefore that fe r t ili*  

(sera should bo qppiiad in cplit Ooooo,* .Tho high crop growth 

race at tho cornel bulking stage for threo sp lit application
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(Tctelo 23) ctrraa 6bo oitaaccscl cote oS physiological activityJ 1
c£ tho piante by tha application of rutricnto In three eplito - 

(TdUle ID )#, Sfctal uptafco of nitrogen ana potassium by plant 

and tube;: (Toblo 23) and total dry 'natter predict ion by plant 

and tuber (Tcblo 22) were iaprovod substantially by the applica

tion ©S nitrogen and potassium in three splits*; &n these
•* f -
might bavo contributed to the higher yields in this troatnente

t (
similar results of three qplit application of potassium have been 

reported by Kao (1972) in sweet potato and hair (1932) in  .

CaSQSVQ*4

From tha cpovo discussion it  could be ouggoated that 

under the ogroclimatic conditions prevail irg in Vollcyani, 

a fe rt ilise r  coco o£ Qo Kg nitrogen and loo Kg K̂ O with a 

ninicun dooo of via*, 23 Kg ha"^ would be a Quitable 

fe rt ilise r  dooo for taro*.

5 *2* 2.5*, coma yit&a ,

Uio data on the effect of treatment on com yield are 

presented in Table IQ. i t  could bo aeon from the Teble that 

nitrogen escorted a beneficial effect on corm yield daring both 

the years upto Qo Kg H ha*1* novels o£ P had significant 

effect on com yiold during 1984 ord in  the second year (1994»

83) levels of P hod no significant effect on com yield*
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implication of K ttoo not significant In tho fir s t  year <1034) 

and during occond year <1534-* 05) legale of K hadoignlflcant 

effect on corm yield*. Time o£ application of iJ. and K w*39 

significant oriy during the eecond year end three splita was 

euparlor. to tee split application.

She increased trend in 00m  yield fo r the inareaeod
•1 . .1do sea o£*. nitrogen at 00 Kg ha and K at 100 Kg R̂ G ha could

be explained by tho significant increase in L&l (Table 14) •

Very strong positive correlation bett?een L!*x and yield in taro

hao been reported by Esunah and Plucknefct (1973) and Abit and

Alferes (1079). She uptake of P by tuber (Table 29) revealed

that tho rccpirc^ont o£ P fo r tuber production is  very low as

aoEpared to H arid X (Table 23 and 30) •. She lack of, response

to p on com yield has been reported £y Chandra (1979) and

Foies et riL« (1984) in taro*.

Tte> of supplication vas elgnificar* orly during the 

second year and three sp lit application v?&3 nignif icsntly 

superior to too qpllta* ihis msy probably bo due to tire 

better availability of <1 and K to the czpp which is  grown in
r

situations of high noisture supply ouch that part of the 

applied nitrogen and potassium might have easily been leached 

beyond tho rooting sons when applied in  less nurbor of splits*.
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r t h *

5*2* 2*6 *, sbtsil yield

Tha ddta on total yield (Coera + Conrex) revealed that, 

nitrogen end potassium had escorted a beneficial cfiect on this • 

tra it (Table 26) * replication of £0 Kg H ha*1 and 100 Kg K̂ Q
ai

ha was significantly superior to <0 Kg B ha and 50 Kg K̂ O

ha"1 tut wge on par with 120 KgNand 150 Kg K̂ O lid"1. Effect

of phosphojoP wos significant only during the firs t  year-
•1i .e . upto 50 Big PgOg ha • curing second year ? did not show 

axy significant effects Time of explication was significant 

and three sp lit Explication of H and K was significantly superior’ 

to two split si,

Tho increased yield of nitrogen and potaS slum at Bo Kg S 

ha" 1 and 100 R3 K̂ O ha" 1 could be explained by tho elgnifiociit 

increase In lead area indax at these levels of ft and K applica

tion (TebXo 1£)•' very strong positive correlation between leaf 

area indca: end yield in taro obtained in the present in?estima

tion (Table 33i# ia  In conformity with the findings of Paroval 

and Danger. <29571)) Esumah and Pludcnefct (1973) and by Abit 

and Alf croc (1979) in Qolocasia. UptE&e studies conducted 

further subct ant iota tho role of nitrogen and potassium for 

tuber yield* Tho data presented in Table 23 and 30 revealed 

that the uptc&c of nitrogen and potassium was more or loss In
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proportion to the tuber production*, 5blo vast farther oonSlmsed 

by correlation Gtuc&oa (Table 34), ihich ohouod a significant 

positive correlation  bstveen tuber y ie ld  end uptake c£ nitrogen 

and potasaian*, o iia ila r results of increased tuber y ie ld  fo r  

the application o f n and K in  taro have been reported by 

Plucfenett ot a^« <1970), PremraJ jet (1930) and by ttolea

<&,&* (1934)^
* ?

Tbd rccponoo of taro to levels of phosphorus application 

was significant dicing the firs t  year*. The rs^onse of taro 

to phosphorus ^plication  bas been • reported by p illa l (1907) 

and Mahsn&oo and Sctburasdavon (1930) During the second year 

there was no ro^onoa for the levels c f p application*. ib is  

could bo further explained by the locfc of response for the 

application of P on the aite of. corona (Tcble 15), crop 

growth rate (?£&lo 23) and rate of bulbing (Table 24)* sim ilar 

results of lad ; cf response fo r P havo been reported by 

vcridersaao (Isso) in yama and Holes (IDS4) in

taro*

Total tuber yield increased with increase in  tho level

of patosdtra from SO Kg 1^0 ha**1 to 350 Kg K̂ O ha"1*, Curing

1934 though the tuber yield increased with increase ?in' levels of
<•1potassium, tho highest level of 150 Eg K̂ O ha was on par with 

loo Kg ha •; During lDQ4»*eS tho tuber yield increased
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significantly with increasa in tho level of potassium from1 i I»*>SO to ISO Kg K̂ O ha The higher tuber y ield  fo r tho higher 

level of potassium application prcbcbly he die to the 

production of higher hM (Table 14) < significant positive 

correlation with and tuber yield was also observed*. Similar 

reculto c f higher tuber yield for. increased levels of potassium 

application in  taro hsve been reported by purewal end Dargtn

(1957b) p i l la l (1907) and by Plucfcnefct £ l* (1970) *.* 1 ' ' *

^d ico tio p  of P and K in three sp lit recorded signifi

cantly higher tuhcr yield over two sp lit application (Table 16)* 

The higher yield for three sp lit application ray probably be 

due to tho higher LaX recorded daring *©st otages of growth

in both Ukj yeorc (Table 14) and significantly higher size
/

of oorcael production (Table 16) occurred as a result of better 

utilisation of R and K for tuber production at three splits*, 

sim ilar results o£ higher yield in  throe sp lit application 

have been reported by Rio (1972) in sweet potato, &rd Hair (1932) 

in  ca« ecva*
4 " *

5 *2* 2*7* Cornel to corm ratio

, The cornxa to corm ratio was not oignifioebtly iu£ luanced 

ty R?K nutrition*. Rxdmum coxmei to corm ratio o£ 3*43 was
; i '

obtained at 120 Kg nitrogen ha *, The effect of phosphorus
7 1 > "

and potassium too not significant* This nay probably bo due to
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tho fact -that when oormsl yield was increased there wee a 

corresponding increase In the conn yield*, thus maintaining 

a constant camel to com ratio* ■ Similar results uero re

ported fcy Ifchandaa and Settaia<3»avan (1980) An Oolocaffla*

5*2*3* Quality Aspect o

S*2*3*1J Dry matter percentage In compel ana oortn
5.2.3.2.. j

Sho results (Table 17) revealed that higher percentage 

of dky matter t;ao observed at loner levels of nitrogen and 

phosphorus*. Dut the reverse holds good in  tho case o£ 

potassium* wherein increase In the level of potassium showed 

significant ihcrcacG In tho percentage of Ciy m&ter* Three 

cplit complication of W and k was significantly supesrior to two 

qpllt application*.

Tho prcbcibiG explanation fo r low percentage of dry ' 

matter under higher levels of nitrogen application may be 

that in plants whcrro the nitrogen supply end other factors 

are favoureS&Q fo r growth* the tendency is  for the u tilisa 

tion of carbohydrates to form more protoplasm and core cello* 

rather than for deposition of carbohydrates to thicken the 

ce ll wall*. Cell a produced under such conditions tend to be 

largo end hovo thin walls* Decoucc protoplasm is  mostly water*
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.high nitrogcb promotes growth resultlzg in a relatively highi i  ' * p

proportion of water ̂ and lower ■ proportion c f dry matter, ^"tiadc 

{1973^7*. SinftLar results ware else obtained by Eiyi (1973) In 

leaser yep$ wboscAn nitrogen application encmroged greater 

total dry matter production# hut reduced tha content In tuber. 

Han&al j&  £&,• (1902) observed the highest dcy matter production 

In toco- at tho lowest level os nitrogen v iz .. 40 Kg ho ♦. -

Tho led: cf reap once for tho higher levels of phoaphorua 

In dry matter production nwy probably bo dio to tho fact that 

the pho&harus rccuircmar.t of tho crop may bo low* This can 

■ be explained fxor.) tJK) data wiiieh d>eu that there was no sign ifl* 

cant difference fo r the application of graded levels-of phos

phorus £cr &n£# yield attributes and yield in most stages of 

growth during both the years. (Tables 14# 15 i  > and 16).

This clearly chows that the lowest level cf phosphorus applied 

is  sufficient for growth and yield and as ouch the higher doses
! f

do not chow eiy oignifleant effect over the lover doses In the

content of dsy natter, in  tuber. Further# the lad ; c£ response 
*

fo r the applied fe rt ilise r  cuay be duo to the application of 

form yard manure 0 12 tonnes baT  ̂ ec basal dreGoirg* Several 

wosfcers hc&a reported locJc of response of tuber crops to £er-
r  \

t ilia e r  pboepbsfce. crude (1967) in  sweet potato#, lyoiga 

et o l* (1973) in  yms# Villanueva and Abenoja (19S4)# Partfales

and Villomcva (1934) in  tar^T* This can be further subDtan- 

tlated by tho low level of uptefce by plant and tuber os shown 

in  Table 29 (Fig.l2)w.
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Tho significantly higher dry fitte r  content o£ tubers 

fo r graded dseGQ of potassium (Table 17) may probably beduo to 

tho fact thct potassium ie oesonticsl fo r  tho cation of ensymeo 

that catelyco ccrtoin reactions In both carbohydrate and nitrogen 

mafcebolicn* fotoeoiam act s. as a corrective to tho h arcful 

effects of nitrogen (Russell# 1973)* Tfcbar crcpo are relatively 

sensitive to potassium deficiency* ‘Sield end dry matter content 

of tubers oottlmc to increase with potassium assimilates 

(BXadcy1973V Similar results were reported by Fujise and 

Tsuno (1037) in  cuect potato# Siyi (1973) in  yem and by Prarraj 

et, all >(1930) in taro* Three split application of nitrogen and 

potassium was significantly superior to tuo sp lit application*

Tho probable reason for tho high content of dry matter for three 

sp lit application of b and K was tho oignificantly higher up toko 

of nitrogen and potasalum&r' this treatment (Table 23 and 30)* 

which in turn might have ccrtributed fo r higher content of dry 

matter in cosec&o and cons* Higher dry matter content fo r higher

uptake of potassium has been reported by Fajise and Tsuno 

(I9t7) in  cwcet potato*

3 *2* 3* 3*1 3torch percentage in cormel and corra 
5. 2. 3.4 . J

abdication of nitrogen and phochorus did rot cfrou
*

any signifleant effect on tho percentage of starch in tuber
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(Oorraol *  Com) • Though there was significant Increase in yield 

fo r the explication of graded doses of nitrogen (Table 16); it  

had no role in  increasing the percentage of starch in tuber*

On the other hand# the rate of nitrogen rcQiced the starch con

tent of tubers and maxiiaim percentage of ctarch was obtained In 

plants supplied with lowest dose of nitrogen (Table 17)* Similar 

results were reported by Anderson (1936) and Morgan (19 39) who 

observed that ctarch content did not show any significant diffW 

erence due to nitrogen or phosphorus in sweet potato; Redio- 

tlon in  ctarch content at higher levels of nitrogen explication 

was reported by workers like feir̂ h et a1, (1973) in yams; Reddy 

and Rao (196Q) in potato and Mohandas and SebhumadhaVan (I960)'

The ladle of response for fe rtilise r phosphorus on
« i

starch percentage in tuber may probably be due to the fact that 

the lowest level applied was Quite sufficient to carry cut 

the v ita l functions of phosphorus in taro* Lack of response
i

to phosphorus by root crops has been reported by several workers 

like Sam d o  (1967) in  sweet potato; Si van (1984) in taro and 

Lyonga (1979) in cccoyonv The lack of response fo r the levels ■ 

of qpplicd phocphoruo to the context of ctarch in tuber ©angles 

obtained In this study is  in tune with the findings of Anderson 

(1936) and Itorgan < 1939), Samuels (1967) in sweet potato and by 

P illa i (1967) in  Oolocasla*

■
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TOa ctarcft content of tuber Increased significantly

due to potassium nutrition am tho mosianm values uere obtained
—1at 150 Kg K̂ O ha », The beneficial effect of potassium on - 

this quality tra it can be attributed to tho well known cole 

of K in aas&cbydrato synthesis and tranalocatJen* Cl AT <1979)
'  *1 i  f  M N 1 C ;  , * P

reported lirca r Increase in  ctarch yield with Increasing -
mleocur.ta cf applied potassium up to 200 Kg K̂ O ba •, TO© obser

vation in  tho preedit investigation io in  conformity *;lth the 

findings of f i l i a l  <1907)# Mohandas end Qethumdhovan <1930), 

PreoraJ (1980) in  taro# that explication of potassium

had significant influence on the starch content of tubers in

Tima of explication had a significant influence on the 

content of dtosdi in tubers end three qplit application recorded 

the m&cimr?. c o rten t  e£ "starch in combi □ arid cornu In this 

treatment tho top dressing given In tho third do nth after
r I

planting might have been utilised mainly for the synthesis
1 4

and tranolecatlon of starch# The beneficial effect of late  

application of nitrogen has been reported by Cfassqpbell end 

Gooding <1902) and 4 Chapman <1965) who observed that nitrogen 

applied three months after planting gave a greater increase
Sl

in  acy matter production and yield than that applied at plant

ing in



205

5 *2* 3*5 * Csudo protein

Tho rem its reveal significant influence o£ nitrogen
i- , *

on this quality attribute* Protein content increased slgnl* 

flcantly by nitrogen nutrition upto the highest level.of 

120 E3 H ha •. The favourable effecto of nitrogen nutrition , 

on protein synthesis in  relation to carbohydrate accumulation
9

has already been discussed* The possibility o£ erfrnncad con- 

version of carbohydrates to protein in  the presence of adequateL k
nitrogen is  ccgsloined by Russell (1973) • increase in  crude

i 1 i
protein cor&os*. <£ tubers of eeveral tuber crops by the ^p lica 

tion of nitrogen was reported by Ha$surl and singh (1966) in
r

potato# Cblllna and Walter (1932) in sweet potato# Pluc&rett 

«t  (1970) in  taso# siigh <§&. £}* (1973) in  yeans# and by 

Mohandas and oofchumadhavan (1930) prsnraj J&* (1980) and 

Matidal _gl» (1932) in taro.

The influence of potassium on this quality tra it was 

just the reverse of that of nitrogen#, application of higher 

lav ole of potassium in increasing tho dry matter content and 

afc tho gcsq time reducing the content of protein in potato 

was reported by Ucrlihy and Carroll (1909) *
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5#2»3»6*' CK&LafcQ' content In cornel

Oxalate* content, in coxrcd (Tcfclo 17) revealed thet
I t ■ * ' , l* . , 1 4. , *

the application of nitrogen and phosphorus did rot make
* * «-j ■ i it 1 J

any elgs&ficant cEfcct on the oacoloto ‘ center*; Ah corns!.
4 - > I * «

Coursoy (I960) reported that tho Irritant taste ©£ Qolocagia 

is due to tha present of calciura oxalate crystal a (rophides) •
,  < j  >

Osiaigu ct (1974) hav© found that tho irritation was
i 1 1 ^

mainly duo to oomo volatile# water eobibia principles* because 

when the coacyam.was cocked or volhelloed# the capacity to 

irrita te  woe loot*,,

In tho present ctucy significant reduction in tho content
/ ’ "

of oxalace was obsescvad fo r the levels o£ potassium application*" 4 m ^

sim ilar trend sKzs observed by Acakan end t^air (1934) •

S.2.4. Growth Anelye&o

S. 2.4.1* Dry matter production end distribution

5 .2. 4 .1*1* 
to

5 *2.4*1 *4* boeSt paeidOGtoi# Root end plant dey matter production

Leaf# pccudoateai (lea f petiole) and ccct dry matter 

cort entc increased significantly with incremental aoGes of 

nitrogen (Table 10# 19# 20) * In this respect application of 

So 1% B ha"” was on par with 120 Kg H ha*"1 at 120th day* In
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toco th ic  stage coincides with tha stages o f mosctoQ vegetative 

growth. ijcavco# psaidostem and rcot Cry matter production ahdl 

to ta l a c tiv ity  o f tho plant were maslroura at th is  EtegG* leaves 

ore too Important organs o f photosynthesis and as cu eti too high
•wlrate cf lce£ Cry matter observed sfc GO Kg £ 3 ha might becvo 

pro diced nc?ro aaoiraAAates vbich in turn might have led to maKicum 

tutor yield (Teb&o 16)« Tho higher rate of nitrogen upfcdk© 

observed cbrlng this period at so B ha wao on par with 

120 Kg B ha"1 (Table 25)fi which might have created oosgGnial 

conditions for higher tuber dry mart or production (Table 22) 

as evidenced firm the high rates of corral bulking ebeorved in  

this treatment (Table 24)* Tho result is  in agreement with tho 

findirgs of £»yi *i$73) csnd Chandra (1979) that the application 

of nitrogen Increased tho cornel nunber and mean bulking rafco 

An taro.

d o  decrease in tuber dry matter observed e£, 120 B 

ha can be attributed to tho high rates o£ protein eyntoooia 

occurring 'at tho highest level as a lreo^  discussed* Such 

reduction in tabor dry matter at the highest level of nitrogen 

is  in agreement with the findUga of Obigbesan and Agboola 

(1973) and Black (1973).

Levels of phocphonis did not show any significant effect 

on the leaf*- psoudostcm ard root dry matter production in taro*
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Xt 13 evident frcn growth ot>*crv«tloEa (T^tole 13# 13 and 14)

* that noiKD o£ tho growth characters like plant height# nunber 

o£ leaves proOiosa ana laX was affected by levels of P applica

tion in coot stages of growth airing both tho years* Thia has 

boon further css&Glnod by tho lacfe of response oS phosphorus

to yield ootiponen&e and yield (Table 13 and 10)* The lock o£' *
reaponso to phoesSioruo in  taro in tho j present study ia in  

line with tho findings of bucaa &  (1973) Chandra (1979)

and Ptoles et al* (1904)#. «

; Potassium increased the leo£# otora and root dry natter 

only upto 100 Kg K̂ Q ho*1 hut was not significant* Though 

the leaf dry natter production was not significant statist!** 

cally# 'significant increase in &&E was observed fee the levels 

of patassiun application (Table 14) • Redty and Rao (1968) 

Obtained a ctroig correlation between X&X and yield  in potdfco* 

Korllcari (1079) cboervad, a very high linear correlation 

between leaf area and. cornel production in xanthoson-a. 2n 

the present study also there was*a strong significant positive 

correlation between liax and corcoel yield (Table 33), consol 

yield and pofcasntai uptake (Tcble 34) <

though tho leaf dry trotter yield was not ctefciatically 

oigrif icnnt (Ta&lo 10) in  mast stages#; the yield ooRponcnbs
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and yield cf ooimoia were significant for tho levels of 

potassium application (Table 15 and 1G). This GuggGcto that 

potassium contributea to tha higher photo synthetic activity 

of leaves* Similar rosuits were also reported by Fujiso and 

Tsuno (1907) in sweat potato# were they observed that knl 

was somenhcit low go compared to control plot in high potassium 

plot# tho net assimilation rate in tho high potassium plot 

uao about 3>»3Q?& higher than that c£ tho control plot®.

Tho effect of time of application woo rot significant 

in tho dry matter production of leaf# psoidostoa and root® Tho 

conn development in taro aoEtmenco3 early and the leaf and corm 

develepmont synchronises upto maximum canspy development (120th 

dcy)«. So the I alter application cf nitrogen and potassium w ill 

bo utilised mostly for productive purpo os rather then for vege

tative growth®. This might bo the probables reason fo r the non 

significant effect fo r tho ^p lication  of nitrogen and potaseiun 

for leaf# stem and root dry matter production* The third 

month application of ta and It might bo utilised mostly for tuber 

development end yield (Table 15 and 17) •' sim ilar results of 

beneficial effects for the sp lit application of nitrogen old 

potassium fo r yield have been reported by Ilio (1972) in sweet 

potato and Ifoir (1932) in cassava®- '
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5*2.4 ,1,5,. Total dry natter production by pi e l* ana tuber 
(Carmel ord Com)

havc&G c£ nitrogen# potassium and tine of application 

were significant in  the total production of plant dry cotter 

(Table 22# Fig 10),, 'Ihis can bo aq?l aired by the significant 

response of toco to Ictfelo o£ nitrogen, potassium and time oS 

application on growth components iiieo pier* height# mntoer o£ 

leaves# and Lhl (Table 12# 13# 14) end significant positive 

responses to yield ccsrgononta and yield (Tcble 15 and 16), 

Siidiar results of significant response to nitrogen, potassium 

and tirrjo of Q7p2.dccfcion on total dry matter production including 

tuber boot) been reported by Purewal and nargan (1957b)# Eryi

(1973)# do la  Pena and Pluc&rett <1972) in Cbiocasla*

Thg dead of response fo r  phoipborus In  total dry 

matter prediction am be explained by the con significant effect 

of levels of pticqphorua to growth char act ere# yield cccponerts 

and yield (TcSsI g 12# 13# 14# 15 fit 16 and Fig,. 7# 8 and 9),,

The lad : of reverse fo r the explication of phosphorus has 

been reportod by Lucas (1973)# Chandra (1979) in  taro

and Vandorsacg c& (1930) in yaoa*;



I t  ia  cccn that levels of nitrogen everted significant 

influence on osop growth rate*.; The highest values were observedV
ml . 1

at GO Kg N ha but at iso Kg B ha there was a alight radio* 

tion in  C0& though they were on por*.(TahlQ 23). The favour stole 

influence of nitrogen application upto q certain level might 

he die to, cffi increase in the net pbofcocyntfoetlc rate 

leads to ah increase in  a ll tits physiological parameters 

studied*,
t "

Levels of phosphorus did not chow any significant» i1 > *
effect on this trait*, This might bo die to the fact that 

the lower levels of phosphorus applied would be sufficient to
r.

carry out tho physiological functions of plant*.

in  the case of potassium# the highest level gave the

toascinum valnco of c&r especially in the later stages of dermal

development*. Time of explication had a significant effect * 1
on this character during both the years at tha cornel develop

ment and bulbing otogoa. Potassium also esprdced a favourable 

effect in inaroooirg the photo synthetic activity of plants as 

e^loincd earlier*. .SoreovGT#. i t  eroftcd an indirect effect 

on these characters by increasing tho nitrogen availability  

of plants as is  seen in the data on uptake of nutrients 

(Table 2D and 33# Pig. 11) •

5*2*4*UG*; Czop growth ra te  (CGR)
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Gsnacl bulking rates were tbs hArjboct at three aplAfe 

application o£ nitrogen end potassium* the bettor ebaorptlon 

ana utilisation of nutrients in  this treatment may be the 

season £cr thlo high value* The canael hoiking sates were 

highest in  tho third and fourth months o£ cbssrvatioc* In 

taro this phase derates the period of active tuber develop

ment and hence the peek values*

5*2*5* Kbtslcnh uptake j

5 *2*5*1* Uptake of nitrogen by vegetative/ibneootcmio portion 
of the plant (loafl# peeudostan ard soot)

Zt 1c ceon from Table 25 that there vm  significant 

increase in the uptake of nitrogen fcara 40 Kg »  ha"1 to @0 Kg H
_ i

ha •; At 120 Kg s  ha though there was on Increase in  the
1

uptake o£ nitrogen i t  was on pas with 80 Kg N ba •; Ihe 

increased uptafco of n £scm 40 Kg to 120 Kg N ha"1 may probably 

be due to the fact that the plant dry matter prediction (Table 11) 

also followed a a a fill or trend end Airing oast stages the dry 

clatter pro&acfcion at 120 Kg N he"1 m s slightly less than 

that observed at DO Itj »  ha"1*, It  was further Observed that 

the concentration of rutrlente at tho mcedUma growth Gtggo 

(120th day after planting) dicwed an increasing trend in the 

concentration o f , nutrients in  the leaf as the level of nitrogen 

increased from 40 to 120 Rg ha"1 (Appendix i l l ) * ;  Doth these
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Kg© ha*1 #, iho InareaPed uptake of potassium In the present 

atuc^ fo r tho higher levels of K ccy probably be die to the 

higher leaf concentration ©f this docent In the loaf 

(Append!:; sxz)» This la  In agreement with the findings cS 

Oblgbeseh and ftgboola (1Q7S) that the uptake cf mlnerdl from 

farm lend through csop harvest depends on yield c£ dry matter 

and conaehtratioh o f the element In that, dry matter#,

3#2#5#4#,(a) uptake os nitrogen by tuber (connd end Conn)

The uptake c£ nitrogen by tuber increased significantly 

from 40 to 120 Kg 13 ha*1 (Table 23) • From 80 to 120 Kg K ha*1 

the uptGriQ was not significant at 120th day dirlng 19C4*,I85«
Ĵr i

The data on corrxil yield during both the years revealed that
•1the yield was highest ’ ct GO Kg h ha thereby showing the 

efficient utilisation of the ebaorbed nitrogen fo r oormel 

production c£ this level# Eventhough the uptake increasod
» i

at 120 Kg M ha the cornel y ie ld1 decreased at this iesvalt
clearly ctejing that an application o£ this nutrient in  « 5cess 

o£ 60 Kg R he leads to lack of rerponoe to additional dose# 

Bair (1982) rxxordod similar observation in  cassava. Levels 

of V end K in  the uptake of nitrogen by tuber were inconsistent# 

Time of qpplicotiori o f h and K had aicnificarfc effect on tha 

uptake o f nitrogen by tuber* This may probably be dua to the 

fact that taro hao a oh allow scot system and the crop Is raised
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ttosfclyin acp lo t olfcucfcion auch that pgefc of the applied R 

and K mqy bo leached beyond the root eone* therefore the ? 

application o£ these nutrients In cose sp lits msy facilitate
■t i

their better utilisation fer productive purposes (Table !&)•

5»2»S*5* <a) Optefe© o£ phosphorus t% tuber (Cornel *  Coro) .

bevels c£ nitrogen from 40 to 30 Kg h ho*1 had clgni- 

£leant Ir&iuchca on the uptdce of. phosphorus by tuber (Table 

29) • ' This phenomenon has been ejcpl aired by the £ect that 

vlaen Aixmtea sulphate is cdsted vjith a voter soluble ptosjhatio
i

fe rt ilis e r  there is  groat proliferation of coots and great 

' Increase lb  the uptake of phosphorus by plant (Tisdale aid 

Kelson, 1979) •.

increasing lovelo of pho^horus hod a significanti
effect on thouptc&e of phosphorus by tuber (Table 29) • This 

is In agreanent v ltt i the f  indlrgo c£ • .-do la  Pena and 

Pluc&nott (1907) * Application of pciassiua at levels varying 

.fircm 50 to 150 Kg K̂ O ha had «  significant effect on the

uptake cS phosphors by tuber*. The prctocfcle reason fo r elgni-
*

ficaffc uptclcc Q- P iy  tuber on potassium qpplicotior* n*̂ y be
\

due to the fact that phosphorus £3 3  cccponont of protein 

end is  abccsboQ rapidly during vegetative grov&h 2nd translo-4 1 ,

cated from the vegetative organs to the tubero.
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5.2.5.6., (a ) Uptdko of potassium fcy tutor

The upteko of potassium by tuber et 120th ond 150th'

(s£ harvest) lo presented In Tablo 30* Kltrogen had a 

significant effect on the uptake of potassium from 4Q Kg to 

120 ha ~ (bring both the years. By increasing the level
Bi

of phoepboruo from 25 to 75 Kg he and potassium from 50 to 150 

Kg K̂ O ha there tios significant Increase in  the uptake of 

potoeotuiiK ag tuber#, The uptake of potassium by tuber has L
r ,

resulted in  an Increase in  the perccriiago of dry matter get* 

starch in oorm&a and eernv and redaction in  the content of 

oxalate in oorm&s (Table 17). Three sp lit epplioetion of 

nitrogen and potassium had a significant effect on the uptake
i 1

of potassium over too split application., This fractional 

application might hove resulted In the better availability of 

nutrients thereby leading to efficient absorption fcy plant., 

Similar reaHfco of beneficial effects fo r three sp lit applica

tions have been reported fcy Mto (107s) in  ousct potato end by 

Bair (1052) in cseGava.

S .2.5.4. (£>) Total uptake of nitrogen by plant (vegetative  
non economic portion of the plant and tuber)

Tbo total uptake of nitrogen by plant Increased o lgn lfl* 

cantly from 40 Kg 13 to 120 Kg H haT1 in  most Gfcagea during
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both the years (Table 27# Fig* 11)*. The dry matter production
•1 mlin creased a Ag nif icontly upto 00 Kg tJ ha and ^  120 Kg h he 

there woo a slight reaction In dry matter though It  vis on 

par with GO Kg H ha (Table 23) • The higher uptake of 

nltrogtfi fo r increasing the level of nitrogen may probably 

be Ate to tho inorcaood level of nitrogen oartent In plant 

pacta especially An leaf fo r the Increased level of t) applicar 

tion <Appendix 111)*

Increasing the lev«l of P from 25 to 75 Kg P2©s ha*1 

bad no significant effect on tho uptake of nitrogen Icy plant# 

This may bo ciio to the low requirement of P fo r taro# • The 

level a of nctosiluiri sfcowsd algnif leant effect on the total 

uptake of nitrogen by plant during most cases#. Thic can be 

explained by tho higher requirement of K by taro* Three cpllt 

. application of nitrogen and potassium had a aignif leant effect 

over two sp lit An the total uptefte of B by plant* This nay be 

due to the batter .absorption of nitrogen by plant especially 

at tho later stages of tuber development (Table 23) #, ■

5*2*5 *5*. (b ) Total uptake of phosphorus by plant
# «1

XjcvcI o o f nitrogen from 40 to Go Kg tt ha * had sign ifi

cantly Increased the total uptake of phosphorus by plant An 

moat caeca (Table 3# Fig# 12)#. This phenomena has boon 

explained by tho fact that when Ammonium sulphate is  mixed
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with a waScs coiutao piiocphatlo fe rtlllzae  there le  great
I I * /

prolifer®;ion of coots ana great inoreaca in the uptetee c£ 

phosphorus by plant (Tisdale and SJGIoqit* 1975)* Increasing 

tho level of phosphorus from 25 to .75 Kg P̂ CL ha*1 showed 

an increase in  the total P uptake by plorfc* This is  in qjree- 

xaant with the findings c£ I d la  Pena end Plucfcnett (1967) 

wherein tbo exposition of P. In tho loaf# petiole end tuber 

in taro was directly related to tho increasing rate o£ 

phosphorus fertilisation*

p lic a t io n  of varying levels o f potassium had sign ifi

cant effect on tho total uptake of P by plant (Table 29)*' Tho 

probable reason fo r oignlf leant uptake of P on potassium asjpliaap
r

tion may ho die to tho fact that phocjbosua is  a component of 

protein and la  Wooshed rep lay during tho growth period of the
i

pi art.

Time of CEE& ics&len of nitrogen and potassium showed 

o ignis leant effects fo r the total uptake of phosphorus by plant 

<Table 29). Zn the total uptake larger portions of the tutrlert 

P is  absorbed during tuber development ana tuber bulking stage.' 

curing th is period the photoeynthstlc activity is  more end the 

nitrogen and potassium applied might hove contributed favourably 

fo r photocynt tieoio and tronaiocafcion of assimlletoa to tuber* *
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< 'Iha insroaccd nctsbolic activities as a re cult of photo* 

synthesis aria trans location fo r chlch phosphorus gI go plcys
11 r

, an Important role In energy transformation, night hove resulted 

in an increase# uptake cf phosphorus for three sp lit application

" o f  j . w a n d  K .,

5 o2o5*6*i (b ) Total uptake of potassium by plant

t&trogen had a significant effect on tho uptake of 

potassium at the levelo of 40 and 60 Kg I? ha“l  for both the

years. - By increasing the level of phosphorus from 25 to 75
■“1 *1 Kg p 2o5 ha and potassium from 50 to 150 Kg K̂ O ha , there

was significant increase in the uptake of potassium by plant

and total uptake by tuber and plant (Table 30, Big. 11). Xd.

crease in tho percentage of H, P and K In plant parts of upland

taro for Increased levels of potassium fertilisation  have been

reported by do la  Pena and Plucknctt (1967). ib is enhances

rate of uptake at higher levels of application was effectively

utilised by tho plant for tuber production os evidenced £ro»

the data on tuber yield (Table 16). similar observations were

made by Presnr̂  ££. £*,. (1930) in taro, and by Hair (1902) in

cassava*,

Tho data on theuptakG of nitrogen arid potassium at 

tuber development and tuber bulking stage had significant 

effect fo r three split application over two eplit explication.
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This fractional explication might have recultdd in th* better 

availability of nitrients# thereby leadixg to efficient akoocp- 

tion fcy plants This can be further explained by the fact that 

taro has a shallow root system aid the crop is  grow  trotter moist 

situations co that tho applied fe rtilise rs  can easily be leached 

beyond tho rooting eone for basal application and thio can be 

avoided by c*?3.ittArrj the dose of R end K three times*, similar .
i i

results of bonedicld effects for three Gplifc p lic a t io n  hove
* •* •<

been roportca by nair (1982) in cassava and by Rio (1972) in  

sweet potato*. The present study la in cotfomlty with the 

cJbove ficdirga thorein three epllt application of R and K ■ is  

significantly superior to two sp lit application as evidenced 

by the significantly higher corral yield for three cpllt opplica- 

tion (Table 10) *,

5*2*0*. Availdhlo nutrients in the soil as effected by treatments 

5*2»6*1*. Available coll, nitrogen

It  is  evident from the In itia l and filia l coil analysis 

(Table 32) that available nitrogen uoa considerably less at
I

the time of harvest daring both yeora. This msy prbbifaiy be 

due to the depiction caused by crop roaovol and other types 

o£ leases of nitrogen*. However# it  significantly increased 

with incrcaco in tho levels of nitrogen., The available nitrogen 

content woe <jarorally lower in  the second year than in  the f ir s t
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year* This lower level ofi H at in vest time indicated that 

there was conaldcr^ile loss of mineralloed nitrogen from the 

plots where oltornafca wettitg and dcying existed* Further 

there were core cpella of rains in the oecocd year vhich 

might have SSarcurod more losses cf nitrogen £zan the soil in 

different £omo* oin iior result a in  an upland rice soil were
hi I- ' i

reported fcy ScunCaroro J on and Kahepc&ra (1950) *

Tho available phosphorus and potassium status cf tho 

so il were not found to ba affected by different levels of 

nitrogen c^plioation*;

5.2.6*2* Avail& ls phosphorus

With increasing level* of phosphorus application, tho 

available IP in  the coll also increased (Table 32)*. A build up 

of-phosphorus In tho so il was observed cfc the end of the second 

year which nay bo due to the high pho§>horuG fixation tohirxj 

place In  this typo of soil and also duo to the low P u tilise* 

tion by tEa&o crop* Tho residual effect of applied 9 persisted 

even after tho harvest of two crops. Similar results were 

reported by Prasad a l* (1935)*,

Increasing doses of p application did not ouch ixfiuerces 

the available nitrogen and fvoileblo potefJsiun content a cf tho
S'

eoil*
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/ 1 
I t  uao observed from the present etu<^ that higher

v +

application cf potocsiom caiced significantly higher availability

of potation in the soil in both years (T & le  32). This

Right be & o  to increase In solution K aid exchangeable K

In the o i l#  tbroover# higher levelg of K might havo le ft

behind larger amounts of potassium after satisfying the crop

removal over end g£xh7q those fixed in the so il. A Gimlier

trend In tho availability of potassium uaa reported by

Logan eth an and naj (1973).
■ «

Tho crvoilcblQ nitrogen and phojphorus status of tho 

coil were found to bo not off acted by cliff ere rt. levels o£ 

potassium c^iicaticn*

S.2*C».4* Coll jjtl

in  gerxjrcl tho pH of soil tended to decline in tho 

second year as Qonpanad to tho firs t  year (Tabic 32). Both 

phosphorus aid potassium explication slightly improved" the pH 

whereas it  charted a declining trend in  tho second year with 

lrcroacirrj levels of nitrogen application. This mcy probably 

be due to tho acid producing nature ofi nitrogenous fertilisers

GBucSunan and Brady# 1907) •

S .2 .6 .3 ., Availd& lo potassium
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5*2*?* Critical lew d of nutrients

Tho fitted  functions fo r nitrogen# pfcoqphorus and 

potessium between their concentration in  leaf end cornel yield  

and the warlcod oat critical level a fa r  opt torn yield  (Table 31)■ i m *
chovjed that in tho case of nitrogen and phoepborus* the critica l 

lim its uero in  between the aonaentrafcion ranges observed in  the 

various treatments a event hough the coe entr&tion of nitrogen 

and phosphorus in fcho leaf linearly increased with increasing 

levels of their explication ■ (^penaiK. XXI) the critical levels 

fo r  qptlsua y id d  was® nudi-below the peals oorcentration observed 

in the leaf* Hence insider to realise optimum yield the range 

of critica l values for nitrogen was 2*07 to 3«93 and that for phos

phorus was 0*32 to 0*35* However in the case of potassium the 

critical values did not reach the observed conoentrd^ioRea

Tftuc £er obtaining optimun yields of Coloca?.ia under 

the tested conditions the critical level of nutrients in the 

lea f at 4th ror&h stage is  found to. bo H optiitum 2*07 to 3*93$.

P cptimsm 0*32 to 0*26 %  and K optim a 1.84 to 2«13ff#,

5 a 2*8 #. correlation studies

S*2*9*l*, adctionshlp between yield oonponento and yield  

The results showed that the characters such as mean
i

veiglit of cornel o, mnber o£ ©reals# iiAl and harvest irdoK
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weee pooitlvcly arid significantly correlated with yield (Table 33)* 

lhio dead ly  indicated tho importance of these characters on ■ 

tho carrel yield of taro* Similar results were aloo reported 

by Oilman (1265) in white y«tn wherein ho found a strong corrals* 

tion between loaf area and yield* Kacl&ari (1974) has observed 

a very high linear correlation between LaI  and com d yiald in  

co coy am*.

5*2*B*2* Relationship batsman uptsifca of EPK and yield

Tao reculta 111 Table 34 showed that the uptafco of nitrogen# 

phosphorus and potassium at the fourth month a tag© was highly 

correlated with yield* Such positive correlation of' uptake of 

nutrients in  cooasva was reported fey Ralerdran ot eft* <1370)*

5* 2*8*3* Path coefficient analysis

P a th  oCalyc-A a o£ nmbcr o£ cornel c# cornel cloe# L>AX 

and yield*

Tho reunite o f y ie ld  conporenba and y ie ld  ere presented 

in  Table 35# 13*. Path analysis was p®formed to  fcraw the

d irect aid ind irect c£fect o f rarccr o f  c o n s o ls #  csrmel eise#

LAX on eurr.d y ie ld *  Tho msxiisura direct effect was observed 

for oormol sin-; d^rirg both thQ periods* These tlireo factors 

contributed by 71: j towards yield both directly and indirectly 

in 1994# i,folio the yield was influenced by 91K .airing 1934*05*



S*2*B*4*. Peth CDcSflclafifc analysis on yield  end nutrient 
uptoko

The results of path coefficient analytic on yield end 

raitriert uptalco arc preaarfcad in  Tdhle 33*, Path analysis 

of p, K uptake ord yield was 'also clone* Tho 13 upta&s was 

found to havo mazslaan direct effect is  fcofch years* These 3 

factors confcributoa directly end Indirectly towards yield fcy 

40% during tho Xct year and 56% daring the second year*,

5* 2*9* Rcopcnco surface

The relationship between yield end applied nutrients 

wore worked cut by fitting a cjuadratic response surface for 

physical end coononia optimum and arc presented in Table 37*

Tho data on cornel yield during the year 1934 showed 

that maxim n yield ms detained at GD Kg ft ha*1 which was 

significantly oupcrict to 40 end 120 Kg f? ha #, The physical 

and' ooonoirda optimm of this n&trlect were 91*6 Kj and 3D Kj 

respectively*. COoparatively lower lo rd  fo r caonomic dose 

nay probably bo cUo to the high prioo per unit of nitrogen*

Tor P tho physical and e<x>Kxnia dcsea detained were

49*2 and 10 Kg ha"1 fo r the firs t  year# 52*1 and O l̂ r 
%

E>2 °5  ha fo r tho cccord year respectively#. This nay prdbebly

2?.7
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bo Aie to too £acb that toe price per unit of phocjfastic

fe rt ilise r  was tho inasciEum ( rs.G ) gaorg major nutrients* 

i t  was also cb served that there was rr> significant dlfferefco

In the yield of aormcl far the various level a cf p (?£>ie 16)*
*

The in it ia l P ote&us of the experimental site was towards the 

medium pongo dx3 ooro over there was a build up of a/ailable 

soil P In tha ebeond year (Table 32), ciilch might have satisfied  

the P r®cjiiiror.i6r4: to a 1 anger extent end fo r  economic; cgpfclmam, 

additional Oooo of p may not be required* The lac& of response 

fo r added phosphorus on taro has been reported by' Chandra (1979) 

and Vanaerzwg,-; et a ly ( 1SSO) on yean*,

Tho higher economic dose c£ potassium (^ o ) obtained 

in thio c^criacnfc E&y bo due to its  lev price per Kg of 

nutrient <aa* 2*50) compared to that of nitrogen (Be*5»So) and 

pboqphosus (P^%^ (^s*. 6#00) * It  was doc (Observed that at

highest do so of nitrogen and phosphorus there was o decline
*

in yield airing both the ycarr* Whereas for K there was on 

increase in  yield with increasing tho level of potassium from 

So to ISO Kg K p  i t  was further observed that the

requirement of "  fo r taro was aoro wften ccsqpared to nitrogen 

end pho^horus ('Tables 27 and 30)* High roguirecaeifc of 

pQta9slum for taro production hoe been reported by P iilo l 

(1967)# do la  Pena and Plucknatt (1937)# Chandra (1979)*



Tho economics of CertllAcer application (Table 33 and 

30(a) showed a higher benefit cost ratio fo r Increased levels 

of potoOaium application An most cases#

statistical analyaAa of tho deta <T*4>ie 38a) shewed 

that rminmi profit was obtained Crons GO Kg nitrogen# SO I<§ 

p2°5 and 100 Rj I^Q ha daring both tho year a*

CO nc3.ua iona

Prom tho present Aajootlgefilon it  can ba ooncludod 

that tho best source of plartirrj material fo r  coxlraum yield  

in  taro (Qolocasla csculento) woo tho side conn* Tho eptiirflxi 

cocci rg fo r significantly higher yield was 00 a 45 a n *  rtrong 

oaurceo of raildi materia!a tried#, Eulebicg with grccnleaf woo 

found to bo the boat*

A fe rtiliz e r dose eS CO Kg &# 50 Kg p«or and ICO Jbu #3
recorded the highest yield end profit#

Tlno of explication OS $1 and K in three qplit dosea 

of 1/3 H and 1/3 KgO t£son S0?& o£ tho plants have ostcblAshed# 

and the rcmainitg do so of U and RjQ in  two equal sp lits at 

EDCfchly intervals thereafter was found to bo tho best Cor 

mzSnnn yield#

G*2#lQ. ' economics o f  fe r t i l is e * :  exp lica tion
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SUMMARY.

fiUMAKY OP THE RESULTS OF THE EUISEBEHIK? GU TAKG 
( COgiOCAaiA gSCULEBTA h .)

1 - i * t s
3b order to standard Is© the cultural and) manurlal

i i
requirement of taro# two separate experiments wore conducted 

at the College o f Agriculture# Vellayanl* during the period 

1983*84 and 1984*3SV The sol lent research find Inga ere 

sunraarlGed below*

EStnerimcrfc a

"standardisation of cultural technlqjieo ouch ea plant 

population#*. source o£ planting material and mulching" on toro*
i *

1* There was no significant difference on tho sprouting 

, percentage for variation In spacing# cource of planting 

material and mulching*

2* Titore was no significant difference on plant height during

any of tho growth stages of crop duo to the difference 

In planting material* Mulching had a significant effect 

on plant height* fcsag mulch recorded the maximum plant 

height over the other mulch materials used;

. 3’* Mother conn j»'planting rnQieriai 'produced' more amber c£ cuctaero 

per plant* Mulching hod lit t le  effect on the production 

of Gushers per plant*
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Maximum loaf area Index was observed with so x 30 cm 

opacir.g, which \As gradually decreased as tiiG plant 

population decreased, source of planting materiel 

had no effect on this aspect. ?he effect o£ mulching 

on 1AI was found to ba iroonalstant.

Mulching hod significant effect on weed growth. TIkj 

wood growth in the block polythene mulch plot was 

practically n il* Ths naxt best mulch tcQterial to control 

weed growth was green loaf mulch. Thou^i black polythcno 

mulch was effective in controlling tho wseds# It  too not 

economical.

Plant population hod significant effect an the number
•*>of cbrmels per plant. Maximum nunber of cornels plant " 

was produced with the spacing treatment 60 x 60 cm. Source 

of planting material was found to be non-significant on 

this character, c^oen leaf mulch recorded tho maximum 

nun Scot of tbrmers per plant.,

Spacing treatment 60 x 60 cm recorded the maximum cornel 

yield plent"1, which was significantly sUicrior to o il 

other spocings tried. Green leaf mulch î as significantly 

superior to other mulch materials £cr increasing tho 

meaxicormd. ^ight plont .
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fl* JIuxiraim elsod conaela.-wera produced at CO x 00 ca*

Between courca of planting material side cosn has 

recorded the biggest ©izod coraols ever mofctor eona*

9. The lUghedt ccrm-al/corra ratio wee observed svrfch the ,

spaci-nĝ bi 60 x 45 era; was. significantly superior •

to 60 x  30 cm and 45 ?: 45 cn ewacings*' side com recorded 

significantly higher csrmel/oonu ratio ever mother com* 

Mulching had no significant effect on thic character*

10* Haxiraim oorH&ta&l© ©onasl yield waa Obtained in- tho

present'\"stacL  ̂̂ 'i at 60 st 45 cn# spacing u hi eft was oigai,-* 

fioantly superior to a ll other treatments. Between 

source of planting material oignifleant yield increase 

was obtained with aide corm over mother eortn* Mjang til© 

mulch materials tried# green leaf mulch recorded the 

msOTiniim costae! yie ld  which was significantly superior 

to other treatments*

11* Source cf planting material hed no effect on th© percent ago 

of dry matter in conaels - 3 torch content in tec ccniicl w a s

also not effected by tho different treatments'* fceof 

mulch recorded the highest protein content in enrmel 

which oignif icantly superior to other mulch raetcrialo 

tried* O^alato content of tha cormel was not effected 

by the different treatments •>
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assorirflenfc B

Nutritional requirement £nd tins o f appl ication of

RFK on the yield ana quality of taro (Colocaaia oocuienta) •

12* Application of nitrogen ana potassium had a eignlf leant 

effect on increasing tho plant hol^it but phosphorus had 

no effect on this character* Tino of application wao 

also found to he unaffected*

13* Appl ication of nitrogen had a significant effect on

increasing the LAX* nitrogen ® BO Kg ha*1 was sign ifi

cantly superior to 40 Kg H ha*1, hut was on par with 
•1120 Kg N ha « Levels of phosphorus had no significant 

effect on leaf area index* Application of potassium hod 

a linear effect on Las* Time of application of £3 and K 

had a significant effect on LAS* Throe split application 

of n end k was found to have a significant ^£cct on LaS*i

14* plant dry matter production at various stages of growth 

has shown that the &y matter production increased aith 

increasing ego of ths plant up to 120 days end thereafter 

there was a sudden reduction on plant cky matter yield 

at 150th day; Maxima plant dry matter was observed at 

120th dey. Application of nitrogen hoi a significant
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effect on the dr? matter yield* Application of nitrogen 

at 80 Kg ha*1 was on per with 120th Kg N ha*1 in this 

aspect.-

Application o£ P had no significant effect on lncrooo*

Ing the plant tfey matter. Potasslus had a significant

effect on plant dr? matter production* Application of
1

potassium at 100 Kg ha* had significant effect on 

plant dry matter yield* beyond which It  was not oignlf leant

Tima of application had no significant effect on 

Increasing plant dry matter yield in taro.' The trend 

remains the same for both the years.

increase on the uptake of nitrogen was observed with 

Increasing levels of nitrogen upto 120 Kg ha*1. Though 

higher levels of nitrogen hod increased tee uptsZse, it  

was on par with 80 Kg N ha in most stages of crop growth, 

phosphorus had no significant effect on tee upfcako of 

nitrcgon. Tho total uptake of nitrogen by plant at 120th 

day was 43.6, 59*1 and 62.0 Kg N ha"1 for the application 

of 40, 80 and 120 Kg N ha respectively."

Levels of nitrogen had significant effect on tho 

total uptake of phosphorus by taro. Up tote of P ixKreosod 

with increase in the level of application. Total up toko



of Phosphorus by plant at 120th day was 6.9* 7.9 and

8.4 Kg ha"1 w r t h  the application of 25# SO and 75 Kg P « 0 -  

•1’ ha respectively;'

nitrogen and pot oca lira had a significant effect on 

, the uptake of potaeoiun by taro; At higher levels of 

nitrogen <n3) there was a reduction in the uptc&e of 

potaooiin. increasing levels of potaasiun frcm k, to 

k3 <50 to 150 Kg k20 ha ) had a significant effect on 

the uptake of potassiua toy plant; The total uptake of 

potassium toy plant at k #̂ fo, and kg (50# 100 and ISO Kg 

EtgO ha"1) at 120th day kgs 57.*, 72.0 and 05,'2 Kg ha"1 

respectively.

Time of application had a significant effect on tho
i

uptake of potacslini by plant;

16; Application of UPK had significant effect on the uptafcs

of nitrogen by tub&r. with increase in nitrogen frcm 
—i40 to 120 Kg ha # the uptake increased fccca 21*0 to

31.4 Kg ha .

Application of N;p and K hed a significant effect 

on the uptake of p by tuber,, hovels of phosphorus appllce-' 

tion had significant effect on the uptake of phpsphoruo; 

Maximum uptake of P by tubar, lo. 4.B Kg ha"1 was observedi

2^5



at p3 level (75 Kg pgOg h*"1) .  Application of potesodun 

also had significant effect on tho uptake of P by tubar*

Application of w,p and K had significant effect on 

the uptake of K by tuber* Maximum uptakes of potassium 

ie ; 35#3 Kg ha"*1 was noticed at k^ level* of

potassium was found to he linear with Increasing dooo 

Of K*
i

The critical level of N, P and K was found lay using 

tho fitted function y ■ bQ + <• b^x2 between yield
■e

(y ) and nutrient concentration in tho lea f lamina (j;5 

during tho fourth month stage* From the f i t  tod function 

the critical level of nutrients arc 2*07 to 3.93?;> 0.32 

to 0 .3S% and 1*84 to 2.13# respectively fee nitrogen, 

phosphorus and potassium*
*1

application of nitrogen and potassium hod significant 

effect on the cormcl bulking rate* Maximum coeeiqI buIJ>- 

ing was observed at Dg level (80 Kg N ha*1) and at n  ̂

level (120 Kg N ha"1) there wa3 a reduction in the bulb

ing rate. Xn potassium thaaormel sulking increased by 

increasing the rate of potassium application.

Nitrogen had significant, effect on tha crop growth 

rate. McxSraun crop growth rate was observed at 00 Kg I) 

ha"1 vhich was significantly superior to 40 end 120 Kg 

N ha Tho effect of P and K was found to be
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nonsignificant. Time-©f application had significant 

effect cxi crop grotffch rate* Throo cplifc application 

o£ ti and K recorded significantly higher CGfi of 6*0 q ™ '-  

day"*1 <on d ry  o a t te r b a s is ).;

20* tUtrogsn* phosphorus erd potassium had significant 

effect on dry matter percentage In tuber. Dry matter 

percentage decreased with increasing the level of 

nitrogen but increased with increasing tiso love! o£ 

potassium.

'Only potassium had a significant effect on increan-
i

ing the starch oontcnt of tuber, sp lit  application of 

tJ and n was fours} to to effective in increasing the ctorch 

content in tuber (ccrmel).

21. There was significant affect for tho application of

nitrcgen end potassium for increasing the ccrrsel yield 

during both the yearq; Level o f P had no significant 

.'effect' .onjconnel yield on taro, hi both N end K yield 

increase was obae-rued at 80 and 100 Kg U and K^j»ha”1 

r<ispeieti»^y; 'shidh recorded an yield of 12*3 &M 1*4't ha"1 

Kona of tha interactions %uao found to be significant.

The results suggest that taro responds to 80 Kg I? 

and 100 Kg Kg© ha"1, and p hod no signlf leant effect
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on yield. Tina of application was found to be oignifi** 

cant in increasing tho yield in taro* Threa oplifc 

applications o£ N and K was found to be superior to 

t.tv;o' sp lit appl icution, o£ M and K«

2 2• path analysis vsa© performed to know the d irect and 

ind irect e ffe c t  o£ number o f tormeis plant Q also o£ 

cobnels and IiAl on cov.me.1 yie ld * Tho maximum d irect 

e ffe c t  vao observed fo r  consol dice during both the 

years. These threa factors contributed by 71% towards 

yie ld  both d irec tly  and ind irectly in 1984, while i t  

van 91% during 1984-*B5;

23;' path analysis of tft-JC uptake and yield was also done;

The I? uptalte was found to hove maxlmm direct effect in 

both years* These three factors contributed directly and 

indirectly towards yield by 43% during the firo t  year and 

56% during tho second year;

24; The response surface of yield on KFX v.aa fitted and 

the mathematical cpfclraura for HrK for 1984 ats3 1984—*81!) 

was ioi&xi to bo 91*61 Kg £?, 49.24 Kg and 126*50 

Kg K̂ O based on tha firs t  year’ s tria l ard 9C;12 Kg H# 

52*12 Kg P205 ard 119.0 Kg K̂ O based on the second year’ s 

trial*



25. Reom the £ltted response surface the economic optimum 

does of nitrogen# phosphorus and potassium was found 

to be 33il0sl51 Kg N# and X^o ha”1 during the year

1984 and 30*0ilfi6 Kg H# P̂ Og and K^O ha"1 during iOS'i-'Qo

26. The eoaneralcs of fe rtilise r application worked out

revealed that a fertilise? dose of CO Kg K# 50 Kg P2©5

and loo Kg K^o has recorded tho highest not Income of 
*1Rs. ll# 060/m ha at the prevailing roar hot rate of

Colocasla $ Rg.2/=i Kg"1 end H# pgOg and KgO O Eo.5.50#
.16.'GO and 2*50 Kg roap actively* 

iae«cJL4n^-of.jggk
s

1, Effect of various mulch materiale on the pity g ioehemical 

properties of tlio soil# with special reference to the
r

retention of soil moisture fcr scheduling irrigation  

has to bo investigated*

3* sucker production is a phenomenon In taro and no

detailed study hao been conducted on the influence ■’ 

of cuc&ering and dosuekering under varying plant 

population on the yield and market quality of connclc* 

so it  io uorthuhilo to conduct a detailed ctudy on
i

this aspect*
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Tlie fe rtilito r ofcudy revealed tiiat there wsa no 

response to the application o£ phosphorus £cr ecrracl 

yield. Elsncs it  is £elt necessary to eveluato tho 

phosphorus nutrition on taro at letter levels of 

phosphorus with and without fym.

Heavy doe© of organic matter‘application has been 

recoiBnendod as baoal and ea rnu&e£]« Xn viea o£ the 

high tost o£ organic erasures# soil fe rt ility  Donltcr- 

ing with end without organic matter lias to be carried 

out;



REFERENCES



Abit* 3*c*, ord Al£oe®3# A*C., (1979)* Effect a cf dGfcXAafcion# . 
runner eoeejvcI  orxl fertilisafcion on tuber yield o£ 
toroj Zffceg* Svire. on taro and CQCovaD* Viosyes 
Gtcfco college of floriculture, Daybey* Philippines# 

183-192*

Mi saaad# IC.V* ana cuaeem# a. (1968). a e&udy on tho perSocroarce 
of diffcratt: else o£ cut seed potato when ocqpared 
*&th -iiolo eeed potato* flgclculturo P^klst lg  (1 ) i
D - l G . ,

Aina# P.O. (2.901) * Effect of tins ana duration of mulching' of 
noise <2£3 !*•) in western Nigeria. Field ffgqp
■BffiaasflEdl ^ <1> * pp» 25-32.,

Aminoffi# n»# Blnkeley# w.n«# Scheffer# Ro and Mousy* R#u. (1970).
Analytical methods for carbohydrates. The CarboiY^dratgg 
.g ic p iiQ tE g ^ in a _ a ip c h e io lB fe J E g . A c a d e m ic  P r e c D , x z z
Fifth Avcmo# Kaw York. $ B. pp. 760*764

A.O.A.C* (1939). O ffic ia l ana Tentative Methodo of Analysis. 
Association of O ffic ia l Agricultural Chemists*
Washington# B.C. 10th Ear*

Anderson* s.e. (1936)*, Tho influence of fe rtilise rs  upon the 
yield ana at arch content of the trl&nph sweet potato. 
feoc. Anor. flog. Hort. s d » ^  i pp. 44#-50.

Arran# d.Xo (1083). Tha physiology and biochemistry of
pbo c^borus In green plants. In  Fertiliser Phosphate 
In  croo oEo t̂acfeion* (tf.H. Pierr® and a#g* Jbrraan* Eds) 
Vol. IV of Agroracy Manogr^h Scries# Academic Press. 
Inc.* ttct7 York. pp. 1-42*



•ftsoiuma# IS*# *?• end Kogure# K» (1334) *. On the relation*
cfcip between dry Matter production plant den city In  
spring chopping potato plants. ^edinieal Bulletin 
Faculty of agriculture Kagowa university ^  (2 ) t 
53*59. Field Creffi abotcactq. 1985 (6 ) > 3120
W  380*.

aqg&qo# P*K» and Sreedharen# C. (1977)* Xnfluenos ofi levels 
end fcicsa of explication of potassium on groifcti# 
yield and quality of tapioca* £• Root Crraa. ^ (2 ) * 
pp. 1-4.,

, , t T* t

ftsoban* p.K. and Hair, R.V.- (1934) * Fesponse of taro to
nitrogen onfl potassium. £* Root crops. <l-2 )» 
p£>. 59*03*,

■ • ' ’ , . .

Aaariah# t7.p. (1034)* Further studies on tho effect o£ oulcb* 
ing on potato (Solesum tuberofltaa) £ ; Indian JHosfc* 
g  s pp. 111-112.

Aslb# v» a. (1973). effect of dlffiereR; refca o£ U, P and K 
fe rtilise rs on tho yield on<3 storage cjioiity of 
yellow yam# (£• cayaneEalo. ) .  £• Root Cross.
£ (2 )'«  w  1*6•

Doiakrichna ne©# K. (1937)* ft riiort note on ginger cultiva
tion in tho West Coast. Ifcdrng at? sic. £* g  t pp. 93*95.

Berwick# J.F.# Biutioova# n;v,# RatoTuki# a.v. KccnUo.and
Reabwaiya (1973)* Balo ( QateBcig&a esailorta) fertility *  
wood central# spacing and polatfjoHity tr ia l. P il l
is s t e  &• M  • &»• S1- S7*



i n

Biradar# p. .3.* Vca&dtoswaralu# T. and Rrlchl. H. (1970) •
Goaf area ea&lffistlon In Colocasia. g . Boot crpse.
$ (2) x pp# 51-53.

Bftuyon, Hague, H.H. and n&zxc, K. (1932)* Effect
o£ occd olss aid educing on tho tubas: yield of 
nulshlteociii (Golocaala e nail oft: a) • Bnrnoladeinh Rost*
18 <2) i pp. S-0.

Glads# C. a, (1973) • Soil plant relcfcAomhlo* Willey Eastern 
(P.LCd)* Hew Delhi# pp. 513-21'

Blake j G.R* (1905)#. EuAfc density, in Hefchoda o£ S o il analvoiw.* i  ̂ t
(C*a. Blacfr# ed«). American Society of Agrococy# 
Madison, U.S.A. pp. 374-390'

*. . . I . . .  .
Bodlsnder, it, B./u and Marins s. j .  (1909)* Tho Influence of

1 »  (

EOtbcr tuber on growth and tuberltation o£ potato.
Hcfcfi. -9rlc. Sol. J2 (4 )i, pp. 300—300.

Budcman# H.o. ana Grady# H.C. (19157) •, Nature and prppertleg 
soil?* Eurasia publiofting Hcuoa (Pvt) htd.

Ran Hdoot# Now Delhi-1. pp. 3064

.Cable# Mm3m and Acghor# N# (1984).. Santo recent research on 
odlblo oroide In western s&oaoa. In Edible droids
(S . Chandra# ed.)# Clarendon Press# Oxford, pp. GO-90.

1 * ,  ■ * T

•Coruco# P. (1900) • Results £coq tria ls on culchicg In  
horticulture and flower culture' Field Pecos 
Jbafcracta. gg (2) t to. 1230. pp. 160.



IV

Chtfopbeil# J.s. ard Gocdlrg# h#j. (1962)- Reoent davelopm&nt 
in  tto production of food crops in  Trinidad* Trap- 
m & Sz  £2 t PP* 2&1*,

t
Chandra# E. <19795 • Taro research and awclcpraert in .Fiji* 

5E&SES* I&3> 2S twtt'jgfl gat£>yanj Visoyoa Stefce 
Qollcgo of agriculture* Boybay# Philippines*

55-72*.
* f T *

Chandra# s - (1903) »( Tropical root crop statistics* a world
perspective- Pjoc* 6th Syrrn. Inter- Soc- Trop- 
r^ot. S£2H- Lima# Port- pp- 41-46.

Chan# o*K* and boo# c*o* (1979)- delations hip o of tuber
yldd# starch content and ctarch, yield o£ aassava 
with potassium statue of .fertiliser# soil ana 
Zca£. Prop. 5th gyep- inter* 3oc. „Tcpo- Root 
Csebe- Philippines, pp. 461-465-

*
Chapman (1955)* Eono irvestigatlont into factors limiting

yields of shite yaa ( Dloscorea alata.) under Trinidad 
condition# Trop* Agric- Trinidad. (2 ) t pp* 145*

* i i
-.mi at .. (19795« Annual report# 1979- Coll# Colorrbio*

pp* 69*70.
' i ■

Cochran# w.G. and Cox# O.K. (1965). Eaoeciroental designs'.
Asia Pub- Kouoe# Donbay*

colllne# w. w. and waiter# w. k* Jr. (19Q2)- Potential for 
increasing nutritional value of oweefc potatoes*
££££• J&a* IntQg. Gynfc. op Potato- pp. 355-263.
Asian vegetable Research aid Development Centre# 
Ohoxiiuo* Taiwan-



Constantin# Hernando*. T.P. and Jones. L.C. (1975)*\ +
Effects cf irrigation end nitrogen fertilisation  
or* (quality Sueet Potato* Seier. Soe. Hoct.  

g§ (4 ) I 'pp* 30S-31Q* ,

Couraey. D.o. (i960) . Tho e&tblQ oroide*, vforld Cteapff*
^  (4 )  8 pp. 2S-30.4UM
I Ir* , I

Creoenoia# 0* end ttolicyawe. (1967)* status o£ root csopa
rosoarcti in the Philippines* Froc. let Byno. inter* 
£gc. Tgcg* .esofe crops* l .  section m ,  pp. 69-03.

k

Dao. n.&. ana o :r i. i?.c. (1979). jjssiap god analysis. of
qKpffrin^ntfl.  ̂Wiley Eastern# New Delhi. pp. 244-333.

dslaPene# 9.0. and PluOcnefct# D.z>. (1967). Ueeponce c£
toro (C;locasia eecuierta z>. Schott) to n# p and K**
fertilization  under upland and lowland cenditions 
in Hawaii. Prog. 1st.. Sgpg. ijphr.gog. Tgpg. noos 
crgae. £•. Second section. pp. 70-85.

da la  Pena. R.s. (1970). Tho edible oroide in  the ftoien -  
Pacific area. Proc. 2nd. Inter. Qyrrn. qn Tran.
Root .££$ Tuber Crooo. Honolulu# Hawaii. pp. 136-140.

de lo  Pena. R.£. end Plucjcnott# D*n. (1972). Effects of
nitrogen fertilisation  on growth composition and 
yield of upland taro (gplomalaf eaCTAento.)

JBElg. gg (8) i PP« 1B7-194. • ■

do la  Pena# ri*s*# Vahdorzaagj, P. and Foil* K*n» (1979). The 
Corap erc*lVG phosphorus requlrcmort of flooded and 
non flooded taro. inter. Jgyra. on taro: and Cooovam; 
vircyao College of agriculture# Boybgy, Philippines 
pp., 223—237.;



v i

da la  Polio* n«c« ora Kalchor* e. m, (1034). Tfcp yield of 
upland taro as Influenced by ago dt in itia l 
cutting# cutting Intervals and nitrogen fe r t ili 
sers In Hawaii. in Edible ftgolda. (B. Chandra* ed)* 
dare  noon Press# Oxford, pp. 72-79.

Ehesi* r.c.# PoOia, n.Q. and Malik* D.s. (1965). Effect cf 
IZ?K on tho yield of radish. Indian J. ffiISS*
^  (4)8 pp. 407.

conoid# c.£i*. (1002). In search of yield J . ftusfc. ira t. M e. 
Pel. ^  # pp. 171-17Q.

Dubey* p.p. end Dhordraj. G.s. (1971). Effect c£ nitrogen* 
cpariiri between plant End seed material on growth* 
tubcrisation* yield and quality of potato. Madras 
flggl. £» S§ (6 ) i pp. 44Q-452.

*Engo# a. (1970)., Effect of nitrogen seed tuber olse and
plant density on yield of potato fo r early liftin g . 
Field Cro^o Abstracts. ,2$ (2 ) l Jb.2333. pp. 310.

Eiyi, d. a.c. (1967) *, . Effect cf pacing*, sett else* ridging 
and nulchlng on development and yield of Goaoyom 
jgflt^aac^a BtsattlfolAuifr# Schott. Tro^. .agylg. 
( Trinidad) .  4£ (1 ) > pp* 33*60.

Enyi# d.a*c.( 1972).. The effects cf seed sice and cpsclrg on 
- tUc growth and yield of lessor yan <£• esculents) . 

lE» JS&LS* £ £ im £$£&• Z§ * 2l5*22S»

Enyi# □* a.C. (1973). occwth* development# and yield of eons 
tropical root crops., Proc. 3rd Syro. irter. Sqo. 
Tree. rcoot Crops. Ibadan. Hlgoria. pp. 07-97.



v li

Esumsh, K.C. ord Pluc&rett* d*l , (1973)*, Response of taro 
i oaloonola ogmienta Schott), to water management# 
plot preparation end population* - Free* 3rd Syrno* '

inter* Goc* SESae* eoot Ceoss* ' X.I.T. A.# Ibadan* 
tarjoria* pp* 362-368*

<■
Saumab# n*C* and Plucknett# d.l . (1931)* cultural studies

on taro* (.fi&osagla eaculgrta Schott)# J* JRgQfc
Croqa* 2 PP* 41-52*

' ' ■
Farley# r-F« and r/raycott# a*p # ( I 975)* Growth and yield of

augor boot In relation to potassium and sodium . .
supply# £. pf.thGSolerLc^g^^pd.ord Agriculture*
&  <4) I pp. 3GS-392.■ # '

Fergueon# ?*u. ondxicynos# P.H. (1070). The reapoiao of yams 
(Dioooosoa ppp*) to nitrogen* phofphoxus# potassium 
and organic fertilisers* . Froc* 2nd Svmn. lite r* Sqo* 
35S* root Croog* nonolulu* pp* 93-95*

Ferguson# T.U.# Hey Deo* P*H* and 3pence* J*a. (1903)* The 
effect of sett size# type of setts and epacing on 
oorro oqpocto of growth* development ond yield in  
viiito Li ebon yams ( p* alafca)*  Proc* 6th Svnp* inter* 
222* 'flcos* poq  ̂ Crons* pp. G49-6S5.,

V
FUjlse# K« ord Touno# v* (1967)* Effleot c£ potassium on the- 

dry natter production of sooot potato* « pxpc* 1st* 
Gvnp* l i t  or* soc* Trap* Root Crops* £»2 pp. 20-33.



w in

Ghoul# F.E># (3.979)., The status of KeXadichina# COlocaste 
GGaUonta (L ) Schott# cultivation In Peninsula 
Hoieyciaj Inter. Svwp. on Tarp and Cocovgg?
Vlccyca state Cbilcgo of Agriculture# #
Philippines. pp. 36-64.,

Gollifer# D*e* (1973). Effect of application of potasoiua on 
etaua1 ciops grown on soils of tho Dale estlee in  
Molaito# British Soloaon islands. Troo. agrlc. 
(Trinidad). ^  < 3) I pp. 361-368..

' i '
Grewal# J.Q. and Trehen# s.p . (1984). Fertiliser use efficiency

oiid water mnageiasnt in potato. Far. Kewa jjg (4) i 
, R p .j 2 4 -4 1 ..

Griffin# G.J.L. (1079). Han-fobd application-of ctsroh#
Qaacc-ially potential uoeo of tare. Zn sisall-scsle 
pSGccocing end ctorcgo cf tropical soot crops Ed.
D.b. PlucSsnctt. wgefc view Tropical Aoriculture seriea 
lb . 1#, 275-301..

Gupta# A., and flc2,scha# n*u» (1976).' Dry matter and nitrogen 
cccomulat.ion in different plant parts of potato in  
relation to coil fe rt ility . Indian CT. aarle. Scl»

(1 ) 8 pp. 41-45.

Gurnsh# ft* (1076). Effect a of '̂ peeing sett weight and 
Fertilizers on yield# yield occporcrto in yen.
Bssnl* .mx 1 c .  ^  * 1 7 -2 2 *

Harric# n.F.# Chcterc# o. and Allen# O.K. (XD66)• Eyn*nics 
Of c o ll aggregation. Advances in m r o m lg  s 
Ep. 107-160.



\

i U

Haynes# P*H*#: spcnco# J. a* and Walter# C.J. (1967)* the use
L ' of physiological studies In thaegronony of root

ceqpG# Peoc* 1st »2EB* U&3K* £&£• SSS&* '
Cspoo. 1* Section HI# Uni* of Ueat 'Xndiea*'.pp*3.-17*

Hcrllhy# 29* six! Carroll# p*J* (I960)* Effect of H* P and k 
their Intorottlpn on yield end quality o£ potatoes*

- £• 2s&* .Baric*.gj. i .pp » 513-517* _
j  t  1 ■ * -  1

Sue sain# £2. tv end nnaftld# M*K* (1903)* Effect of differentr i ■ i ■ p
level 6 of nitrogen on the y ie ld o f nukhikachu.
(salesail_a,-sgsag«fca)» Bangladesh Host* 19 <l> •
HP*. 23*20*.

JacS&on# m l * (1967)* Soli Chemical ADalvaigg Prentice Hall
of 2noia Private Ltd.# 2nd Eon.# Hew Delhi* pp. 1*498*

' i
Jordan# D*, and Qpc&u* a*a* (i960)* Tho effect of selected 

qpil covcra on tho eatedollchmnt of aocoa* Tppb* 
.SSEiS* ,£|.<2) • PP» 155—156#

Kagho# r*B*# dolaPoisa# R.s., pluck nett* n*L* and Fas* n*L* 
(1973)* Mineral nutrition cf taro# ( opjocasla 
c^qylonta) with special reference to petlolar 
phacrfcorua level and phooph&tlc fe rtilise r* Pcoc* 

,~*32« irtg&go^A Scop* ££3k £$22S* X.Z.T. iw* 
tligcria. pp* 138*144*.

i

Kagbo, R.B., plucfenctt# D.L. and Wallace# G.s. (1979). Yield  
and related components c£ flooded taro iColocaflla 
occulenta) on affected by land preparation# planting 
dcsalty a:d plashing depth* inter* Svrn* on taro 
end _Q3Qaapga» Yisoycs State College of Agriculture# 
Betfbcg* Philippines* pp., IS3-105.



s

Kamalea Joseph*. ana Kanju, u.tt* <1901}. Effect c£; cu llin g  
end aii3a:jo£ oeed material on tho tuber y ie ld  and 

quality 05 Opiogaala. . ftarl. £sa. S£ £2£al£«.
|g (2> a .tfp i, 123-130.

Kss&re# C.S. (1902) • Effect of planting date ard cmlcfiing 
. on oDvjpca In sicrr© E<eone* Eapl.-fiQgic.. <3.) o 

pp. 25-31.,
■j

Karikari, s.K. (1074)* 'Ztjo e££ect of- nitrogen and potassiun 
on yield and loaf area In Cocoyao* CatenthogcBia
£aq&fctlgQl3MB Schott). Gfrara £. jag ig . Sgj. g (1 ) •
SP« *

i
Karikari, s.K. (1979). Preliminary evaluation of 14 Puertoricasi 

oca oin Ghanaian varieties of ODCoyaa ( Cblocaeia and * 
Xanthooona opp.) under Ghanaian <x> Editions. inter.  
S3EB* 2S fcaeo and flaccgaa. Vicayaa state College 
of Agriculture. Sa^bay. Philippines. XX. 1. pp. 123-152.

\i
K. A.U. (1 9 7 8 )Pad? ego o£ proefciejs reoDrroendations end 

Korol a agricultural Univeraity Put&icatiof^ 
ve&iahlKara* Triefiug. Kerala, pp. 81.

KqU i s #e. (1973)., Itio roepora© of yam ( d, rotundata)' to •
fcrfcH iEer explication in  northern Ghana. £ * ta rlc .
Sor. n.K* gg ( 3 ) « pp. 243-249.

Kriehnsppo, n.s*# Suilaaana&h# V.V. (1 9 8 1 )Effect of cplit
and fo lia r application of potato g reran in red 1 at ©rite 
coilo of. Dargalore. FVgpra £• ^nric. Sol. ^  (3 ) 9 
pp.. 39099.



x l

*K)cocfeBel. A* Scffluela# o# (1970)* ‘itio influence of to>K 
Ic jc Ig  on the growth onfl tuber <2aveiC5?aser.t of 
cacGava An tarfce. Field Ctoos. Afrstrtcfcfl. jg  (.3) t 
to* 4044*i

Kumar* V. and Ghildyol# B.P. (1950). Effect o£ oone orgedo 
materials on the regeneration of ocil structure An 
.a le&erltt© puddled pad$? so il 2Ii AQ 1 pp. 105•ISO

KUmar B.ri*, Manual# n»c, and Hagoon# i%b* (1971)., Influence 
. ©s, pcfc«£hA*«a on caesava, indlsa J» j&cos. (1 ) i

. pp., Q2F04«i
4 y

Rio# K.C. (1972)*, Effect of sp lit application of R* K fe rt i
lise rs  on tbs yield of sweet potato. Galvan auric.

■ cunrtora,v> g ( 3 )  « pp. A03>»188*,

lifil# r. anaziohh# d.K. (1973)* Effect c£ method of ooo<3 bed 
preparation mil&ing am tlroo of p lacing on yam in  
western Elgerte.' Proe. Srfl. s.vm* inter. Soc. Tecd. 
BC*3£ Cscna. X.X.T.A. Ibadan* Rig or la . pp.. 293-306.

Lsl. Ei. (1970) • influence of within and between row oulching 
on ooil teoperafcure# eoil moiaturc, root devolops^rfc 
end yield of MaiEQ ( see oayo? In t ro p ic a l so il.
Field csxm Racaarch. £(2) « pp. 127-139.

Lucas# R.J.# Pima# O. and Cable# w.J# (1973) • Aspects of 
toro production on the shallow colcarioua soils o£ 
K&uc. ESSg. 3rd. Svma. Inter. Sqc. Teqo. Root Croos. 
Z.S.T.A*# Ibadan# Nigeria* pp. 359-373.



x li

Loganathe^O. and P.oJ* D. (1973). Availability o£ M>K in
ooll An relation to growth of' three rice varieties 
grown with different coDbindfcions o£ these zutrients*

■ i£* ZJ^i25 5S6» g o il Selenga. ^  <i>' • pp. 83-39.,
Cl* 1

lyonga# s.r.#  Fcycmi#, A.A., and Agboole# A»A. (1973). agronomic 
ctudAas on edible yam in the gras a land plateau 
region of the United Republic o£ Cameroon* Pro©, 
of, £Iiq 3rd syna. inter. Qqc* j b i . Pocfc Crops.
Section Zt». Ibadan* Nigeria. pp. 340*346.

i * m

lyocga. a ir . (1979)., c^coyam protection In- Caraeroon. Proc.
>’ Sfeh Cyra. JLtfefig* Safi* 1E22*' R~ofc .gteBfl# Manila < 

end V&sryas State college of agriculture* Philippines, 
pp..' 647*063. ' 'r

T

Lyonya. s .r» cixi re/ufctakarn, J, a. (1982). Investigation on
selection and profliction o£ edible yams (Pipegorea 
qno.) in  Western high lards o£ the united Republic 
of Caxroon. in  Ycjos «  Ignacies. \{J., fttege# and 
s .r . Lyonao# cde.)# Clarendon Press# Oxford# 1932. ’
Ep* 161*17 3.,

* . % ,

Mandal# R.c., E-bgcon# M.L.# Saraawsfc# v. r. and Appan# s.o.
(1972).; Response o£ Colocasia to fe rtility  levels. 
irxScn ^rAgulttxrlet. g  I pp. 132-135. *

* 1 i

Hondal# R.C.* Singh# K.p. arc Hatni# \ly02). Effect of 
nitrogen and potassium fertilisation  on tuber yield  
and quality cf Colooaaia. vcn. s_cl.. g  (2 ) « pp.82-33*

Hasood All., and najendra Prasad. (1974). Effect o£ culcboa 
end type of seed bed on pearl millet Per.nlactum 
tvoholda under eoni arid condition. EtoI . ftaric.
1§ (3 ) « pp., 163-272.



still

Hgbhur# P.F*, Kiahora# B. and Chipper# K.R* (1966 a ). studies
on tho growth and yield o£ COlosasla. Indian J. »gron. 
&  <2> a jot.. 201-231.

Matftur# P.K.* ^Kichore#, H. and Chipper# K.E. (1966 b) * Response 
to nitrogen, levels in relation to the time of applica
tion In jfefegaala. ' Indian J_.-. aaron. (2 ) t 
pp. 1G9-192*. , .

. ’ * * * ’ 1 '
Msurya# P. ft. ona Lai# R. (1981). Effect o£ .different u lch

material on ro ll properties and the rcot growth ana 
yield of Maisa ( ?ea may a) end Covpea (vigna unauioHata) 

. £fead Research. ^(1) » pp. 33-45.

Miller# D. S* (1069) *] Emsrgccco and (3evelq£cien& of sugar beets
aa InSlnerced by various soil' raUcheo. J. aner. Soc. 
Cun. Ooot., TediiDal. (6 ) » pp. 469-469.

Kshandas# P.I-. qxxX Gcthui^dhavan# 9. (1900). Effect of graded
do ocii of nitrogen# phosphorus and pctaaaiua on the 
quality of oolooasla. Pjcorc. J£s&. Syiaa. on Tubar Crops. 
Tcjnil liedu agricultural University. Coinbatore# 
pp. 1C5-1Q3.,

MohazSsumar# c* a. , Kandai; n.c. and cingh# K« d. (1973). Effect 
' of mulching and plant density on growth yield and 

quality of Ainggphopholiufl. India. J. Aaron. 1§ (1 ) * 
5S?., 62X56.;

MaharJauaar# C.a.* Handel# R.c., Ralr# G.rt and Hrifltil. S. (1976 a) 
Effi cct of F7M and JPK on OaocaVa. Proc. ,4th Syrna.

' 'i&g» ZEE2» -K°Rt aessa-: CaU# Colontola.
pp. 122-124*.



3&V

ltobeftoEpr*Ctru*. fbndal* R.C. and Hfflehi* IV U976 b )*  Effect 
O£ plsifc density. to get ecanotaic return from
COiocaala*. 2* Root Crcpa* pp* 57-59*. j •

MShaitouiaar* 'C.a. am Hair# G.iV (1979)* lb  to on the effect
; , of planting, material; s»3 levels of EHH on the yield

c2 £• ,&£&3 £• -̂ Sfc. 5&2SS& -S PP* 67-68*’,-
•. I , . 1 * *■ * u

Kale a# D«u«« Ranged »#3.s** Court;©# P*H* and Kosemaci# C.T.
1 * iw

(19B4)# fe rtiliz e r response o£ taro In Papua New 
Guinea# in  Edible Aroidg* <£* Giaedra* ed*)#
Clarendon Press* Oxford# pp* 64-71*,

# i < i
Morgan* tt D. (193D)* Relation of fertilisation  to tho yield  

on£ keeping quality of Swoefc potatoes* Ppo.c* flsggg* 
figg* LfeSfc* hlcA* 32 » pp»

t > 1  I
L ‘ " + " f

Hoy# J*H»# irons* i’-.f.G.. and Nafceyaraa# T#0*K* (1979)* Processing 
of taro into dehydrated# ctobl© inter&edie&e products*, 
t i i email seeled processing and storage of tropical 
root crops* Ed* Pludtnett*: D#E*.’ ffcot view Tropical 

Series. tto*i. pp. 229-43*,

Na^purl, k.o. crd Mir/jh* w* (1966)* Yield end p o lity  c£
potatoes as affected fcy Chemical fe rtilise rs* Indian 
ff* <MSon* jj. (3) * pp*. 226*233*;

Nsgeswara R»3# ^* (1933)* statistics fo r agricultural Sciences* 
OsfCcsd end iesi Publishing Cb*# New Delhi* pp*262-270*

Hair* V*f% 1 { IDS 2) * Pot as plum1 nutrition of  tasioca (Hanlhofc
eeailoifca Grants) Ph*s>* thesis cabraifcted to the Kerala 
/sGricuifcuroJl university*



r

XV

Krafce# P*x*o. otic CJsotfwo* a .r.c . (1970),*, A ctudy on the 
effect cf ooed tubers on tho yield c£ cmdlviduel 
plcnto oS yea <P4ogcorea ratunflata)4 & e l« /qgic.
^  (2 ) # pp. 145*150.

Obigbeaar, G.o, oKd Agfccola# A*A. (1970)* Uptefce end distribu
tion of mtrienta fcy ysn ( Pioooorea epp*) In western 
ttiQcrla. TZTflm -Eagle. (4 ) i pp® 349*355®,

©nwuorne. X*e« (1979 a )- TUber Phiclology in yam (Dlosoogaa 
syn'm) end its  agricultural iiqplicatione* pcpg*
5th*. gyrp* inter* gsc® JttSB* BQQt Crops. Philippines* 
Jp,*, 225*243.;

Oftwieas* z*o. <1979 la)* Perspectives on the production
physiology of Gocpyens (OolocMla ana aartteggpa)
Xrtor. flvnp> pn tsro ana eogavam. Vieayas stat© 
cell ego of Agriculture* Bgybey* Philippinos* 
pp. 193*31 a*

Onwusce# x.c, (1904)‘. The piece of the edible oroide in
tropical faming eyatam® In Edible arolfla <e* ckaSdra 
cd»)« Clarendon Press* Oxford* pp. 137*,

Qeiclgu* x.u. >;.* Uzoj, J.o, ana OgocteaSccai* E.E. (1974)* xhe 
irritant effects of Ooocyeefs. Planta Kedlca® g  I 
fp  z 160*169*.

Pordalea* J.ru J r., Villosusva* M.u.#, CDtcio* P.R. Jr* (1902)*,
poifOEnance of taro under lowland condition as effected 
by genotypes*. nutritional status and population density. 
Amala. of Trcre. Rea-  4, <3) o pp., 156*167*;



1

s v i

PardaXes, J«n. tfr* and Villanueva# m*h» <1904)*. Cultural 
nat^gcoort for low land taro under monoculture 
cyotcn in  tho Philippineo*, In Edible arolds*i ,
(9*, Chandra:., ed*># Clarendon press# Oxford* pp* 43-61*

Paterson, d.'«. %cigbt* D, e. and Larson, «j#d. <1970) • Scm  ■ 
cfifccto of eoll cDuaturo and various rnlfch treat- 
HDit on growth and raetafcolXcin of Siseefc potato root*
£« iffES* g-O-G* Hsafc. gci* gg (X) t 0 p* 43*45*,

J /

P illa l#  h*r*c* (1967)* studies on the effect of B# F aitfK
't. • 1 *  ' * i  T

£civilisation on the yield and quality of Cclocagd*. 
t\CGm <^o) thesis flubiaittcd to the University of 
Koralo*,

F ilia l. £VQ.# tfebal&imar# &*, Hair, P.G., KejbeeraShsiana# 3*"* \ V T
end f'bbon&snar# C.R. (1905)* Effect of continuous

1 m j  a

application of oamres end fe rtilizers on the yield  
end p o lity  of cassava in laterit© sell* Pcper 
presented - in  the national* E5Z2B6* SC ££Si2*
£& 2S2Si* crosfi* held at Central tti&er Crops
Research institute during tfcv* ggp. 37*29*,i

Piper# c.S. (2950). Soil and Plant Analysis* Accdeeic Press* 
BbtfVojJu,' , ,

Pluefcnett#, P.k** do la  Pena# n. o. and Obreso# P* <1970)*, Taro 
<jg^caa4a jaaffldai&fl U*>» sd>ott)# a review* y ield . 

f l B & g *  J f e g f a f f i Q f c a *  5 |  < 4 >  t j © * . .  4X3-26.*, '

Pluchnett, D.L* # csunsii# H.C* and da la  Pena# R*S, (1973).
tflbchani cation o fta ro  ( Colccaeia efloulenfea) culture 
in  iteo il* Proic* 3rd gynp* inter* Soc* Teod. Root 
gropd*. I*1» t*a.# Ibadan, Rigorio* pp. 236-292*



s e ll

Pludtt&tt, D.b® (1933). taaonogy of tho ncru9- coiocagl*® In
?qrQ» a review of Qolocasla oaculetfeQ or-d its  
potcntialo*. Edited by Jav-Xai-'Jang® Pnlft cf Hawaii® 
Prcco ttonoluln. >pp* 14-19*;

Prasad# B»# Praood# R. and Siitia, a*U. <1935)* Roletive
efficiency of sens phospftefcic fe rtilise rs  on crep 
yield and pijoqphorua availability in calcareous 
soil#, J. India Sqc. Spii Science, ££ (2) i pp* 317-321*

m i
PromraJ* s ., dbanmgharelu# k.g. ana ihanfcuraj. s . (1930).

studies oh the effect of H and K on yield and equality 
o£ tubero o£ e?loca»ia® pgocf® £h£ ttgfe® Svrm?® £ 2

Jadbee &aaap* Tamil ttadu. Agrl. Uni., Cbinbotor©. 
pp*, 191*0 2 ;, ;

*i j i
Preston#1 h\£i. (1904)® Several aspects of growth developmsht

and occogenic yield of tubers of Piesoor&a aoieullflora. 
Bfi* Sot* *** # PP* 323-328*

Purewal# s. a. and Dosgan# K®s. <1957 o5* Effect of’ spacing on • 
dcyolqnnoxt end yield afi arum CMaoaaifl gsculerta)

£• sosis* 2si* g  <3) » pp* 151*6 2 .,

Putewal# g,j;. ond Eargan# K®Q« <1957 t ) .  infect c£ various 
fe rtilis e rs  in  rel& ion to c^acirg on development 
end yield of fiatefiagia ceculcrtg. ifc&an J® I*ixo!Q * pp. 
1 <4>.

* * ' i "
Purewel# 0.0. end Dargan, k.s , <1959)* Effect of sowing dates#

fe rtilise rs  and spacing a on dsvelcpmonb and yield  
of cwoefc potato* Xpomea batatas® Indian £. j
§  <3> • pp. 164-171*,



x v lil

Haft ford# P«u# (2967). Growth anolyflia formulas -  their-use and 
SxiCQ Grog Sol, pp. 171-175*

Rahman# ft a« cid naahid# f-tft' <1933)* Effect cf nitrogen
, c^niicatlon end deauefearlng on tho yield o£ aukhiJtacfau 
<Os£Qfi3gl.Q esculents) , .M a la ga!? * Boct* £1 (2 ) t 
X$>* 9-13*,

Rajendran* B*# hair#. P.O. and Kumar# Q.ft (1970* Pot&sdum 
fertilisation  o£ csasavo In acid laterite aoiia* 
j2* J32222* 5^2)  * pp* 35—30*

Romaswsriy# n«* njtfcu&riehnan# c.h.# GUruch* ft* (1982)* Studiee1 *  ̂ *
on the rdneroi nutrition cf Colcoaeia esculents (L ) 
ochotc..■ MSdroP* ftgric* £• £g <2)» pp# 135-138*

Reddy# 0 • r* 3rd Roo*' R»3». (1968)* Response of potato to 
differed: level a of nitrogen# pho$>horua and 

' potao^ium on sand/ loam 'coil£5 of Byderbad* Indian 

’ j *  £££* &  3 ■ PP* 377*384.

Redfly# V.Di#, tfercith# w.F. and Brown# d.t . (1969)* , a note on
tho relationship between omtq yield and certain leaf

* ■ *
ccocurdocnto in  taro ( Qolocaaia esculents L* Q d »tt)*  
!aazj* ■ ' <Trlnt) . 4| . ro* 3# pp.. 243-45*

Roberta# o.# tccaver# n.B. and Phelps# J.p. ( 1932) .  Effect of* •' 1
rate ond time of fertilisation  of nitrogen on the 
yield of Hue act Buxbaifc potatoes under centre pivot 
irrigation* Amor* Potato* Journal, gg (1 ) 1 pp.77-66*

Russell# E.B. 12973)* Soil Conditions and o leit growth. Longman 
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APP2S3PEC -  I

soil Characterletico o£ experimental field

ol» E*o. constituent unit

a Mechanical csxnjxjoltion n

1. Coarse sand 34.69

2• Fine cand 15 .SO

3.' S ilt ao;20

4.' day 38.B0

D Physios! properties

!• Dull: density 1^609 g c.c

2* Water stable aggrctafco >0.23 ram 36.3155

c Chemical properties

1. organic carton (per oont 1.04

2. Available nitrogen (Kg to ) 373.10

3.' Available P- (Kg to"1) 21'.50

4. Available K (Kg to"1) 187.70

5. p2J <132.5 u-ter suspension) 4.9-5.I



tieathar data during the crop periods at the InofcniGticiwl £am»
Vell^yanl

APPEH>2X _ a

01.
Ho. Month

Moxlraun Mlnlasoa Relative Rainfall Nucbg; 
te^&ro- temper- huaidity <n.n) rainy 
turo(0 c)ature (SS)

C.O«el .

1. August 19a 3 . 2Q.0 22.0 83 217V2 14
2. Eepfcanfcpr 29.9 21.2 83 133.4 14
3. October 2G.7 22.0 79 : 50.6 1 9
4. Havetnbor ■ 30.9 21.1 60 152V3 * 10
S. Eecotnbsr 31V 2 23.0 76 106V 2 8
6* January 1984 31.0 23V5 74 35V8 3
7. February 32 V5 25 V 3 77 85V0 4
0, Mcrch 32.0 23.5 73 46V4 3
9. April 32.9 19.2 77 191 VO Q

104 Hay 32V5 20V4 69 100 vo . 6
lit Juno 30.4 22.Q 73 215.0 12
12. July 28.9 23 V8 80 131.0 10
1 3 ; August 2D .8 23.0 70 22.0 ' 2
14. eepteaber 30.4 23.8 76 83V0 3
154 October 29 V 7 22*2 72 201 VO ' 0
16.

*

Kovcafcer 30.7 23.0 GO 120V0 5
17 4 Deeesabfer 30.6 21.6 78 5.4 2
lav January 1985 30.8 21.9 80 62iro 2
19 V February 31VB 23.0 82 26V0 * 1
20. March 32.5 ■ 25.6 82 8VC - . 1



Effect of levels of H, P ana K on the eonccntra tion of nitrogen. 
Phosphoric end Potassium In tho leaf lamina at 4th month stage 
of taro (mean of tvso years)

APPSUiliJX «  m

Treatment , Treatment: Treatment
Combination 1 Combination 2 Combination 3

°40 P23 *SO 2* " i  %0 PS5 *50 3.46 ”120 p2S *30 3;’64

n40 p25 *100 3.30 I^0 Pg5 ftiQQ 3.44 **120 p25 *100 3.03

n40p25 *150 3*37, Pgo P2S *150 3iS6 Pi 20 P25 *150 3*03

°4Q.PSD k50 3;s? 11 n^p Pgp' J%0 3.65 Pl20 P5Q *50 3.09

n40 ^ 0  *1G0 S*42 1 "to p50i *1C0 3.60 ni20 p50 *100 3*71

°40 ^50 *1SD 3i3i ’ PsQp50*i30 3.63 **120 p50 *250 3.'G7

n40 P?5 *50 3-3a. PsO p75 *30 3.67 ni?,0 &9B *50 3*04

n40 ^75 *100 3,24 ’ I^0 P75 iî QQ 3.34 Pi 20 p75 *200 3*74

n40 ^75 *150
t

3.04 1 Pyg
*

3WS8 Pi 20 P75 *150 3173

Treatment
s "

p* " , Treatment I?2 Treatment Pn
Combination combination Combination a

i
°4Q p25 *50 °* 33 ’ n40 P5Q *50 0V36 n40 P75 *30 0.37

°40 P25 *100 ° * 33 ‘ n40 PS0 *100 0.35 . n4G ^75 *1Q0 0.37

D40 p 3B *150 ° * 34 1 P $ >P5Q *150 0*35 *W  P7S *150 0.37.

P30 P25 *50 0.35 ,*^0 P50  *5 0 0*36 Pao' ^75 *50 ■ o;-3o

Pqo p25 *100 0.34 n^p prjQ tSjOQ, G.3& Pbo P75 *1 0 0 0?3G

%0 p25 *150 0.33 t^Q PS0 *150 0*33 Peo P?S ^.so o;so

ni£0p8S *50 0.33 ni2CPS0 *50 0.37 P120 P75 *50 o;*30

ni  20̂ 25 *100 0*33 *nl2Cp50 *100 0.36 n120 p75 *100 0;*37

PiscPas *iso
i

0.34 bi2d?so *130
*

0.37 PUO ^75 *150t
0 .3 7

C0Tlt(t.



Agg&nO&s -  I I I  Continued

Treatment
Combination H ' Treatment 

OiTî ifi<atlon *2 Treatment
Combination *3

n4G p23 **50 1 .9 4 °40 P2S *100 2^29 °40 P25 *150 2.62

a40 **0 3sSO i ;q7 n40 p50 *100 2.43 n40 p50 *150 2273

C40 ^75 ^SO 1«B9 n40 ^75 *100 2,39 n40 ^75 *130 2.73

%0 p25 %Q 1.B3 *180 p25 *100 2.11 'ISO p25 ^ISQ ales*
ĜO ^50 IsS0 2.17 *bo pso kioo 2.43 ^BO pSO *150 2.59

%0 P7S *50 1.98 i^q P75 tejoo 2.34 n60 P?5 *150 2.74 “

nA2CP25 ^50 1*75 *^2(^25 *100 2.35 ■ nlk3?2S *1S0 2.84

^120^50 1:50 1.68 n12CP50 *1 0 0 2.39 ^SC^SO h150 2.71

H2CrlS tzso 1.79 nl 2dP?S *1 0 0 2.30 nI&CP?S *150 2102

i— m îm — ■ mn i w i iMIm ui,iwm i i  ■ i rm m̂iiiimi ■ mini n   , ,gi......m wfcrv

n40 “120 *  40# 80# 3,20 11 ha~ tna* *V  n3*

Pgtj % ) P75 0  P2°5 j?2# P3̂
fegjj OO^IS0 0 50# lOO# ISO K9 ICgO its (Jtji kg* Ug)



fiJDtcocfc c£ Pooled alW A

Soocco o f tr>

1 w 
I

Veasr tJ> I 200*730 S

Major Trecfco ( 2 ) ‘ 25 0*935 11Ki

V £5 ?  ;i 26 0*397 tS

Ex (PCOlGO) 44 0.573

Hirer Tred& 2. 9. ICO s

? 5i t 26 0*121 IB

‘ V 3S t 1 0*920 S

V 12 2  t l  t 26 0*005 13

E0 (PCO3.O0) < 64 0*310

b -  oi^EaGioaifi 

ES •  Tot Gdo&£lC3i&



appendix V Soli mtriout balorca sheet
(Nitrogen) ^  ha"1

1 9 8 4  1 9 8 4 - 8 5

Troafcnecto
In lt i-  Added 
d  N
status (a)(to)

Crcp
ESSD-
val

Ttieoro- Actual Loss 
tica l toaiezi* or 
toolctooa o© Gain

I r i t i -  Added Crcp 
al H roao- 
status (a)(to) val

Theore
tica l
ba3a*CQ

• Actual Loaa 
balai>- or 

ce Gain’
D, (40 Kj N hcT1) 373.1 440*30 •49.7 393.4 315.8 *  77.6 315.8 40*30 —37.5 3G5.8 299.6 -  86.2
C2(&0 Kq •■ ) 373.1 480*30 -68.4 414.7 355.0 -  59.7 255.0 00*30 •49.7 425.3 301.1 -114.2
bA xzzra a ) 373.1 4120+30 •73.0 400.1 350.5 •  49.6 350.5 120*30 -51.0 449.5 . 289.8 •159.7
PX<25 Kg PpÔ h'a**) _ 373.1 440*30 —03.6 379.5 339.0 -  39.9' 339.6 40*30 —44.7- 304.9 290.5 •  74.4
pa<50 ° 3 ) 373.1 400*30 •03.5 419.6 342.0 -  77.0 342.6’ 80*28 •47.2 405.4 300.5: •104.5
5>3<7S K9 a J ) 373.1 4120*30 •54.0 459.1 339.1 -120.0. 339.1. 120*30 . -46.3 442.0 299.4 -143.4
fc^SO Kg KJ> hei > 373.1 440*30 -62.0 331.1 339.2 41.9. 330.2, 40* 30 •43.7 365.5 297.1 •  69.4
I;2(100Kj ■ ) 373*1 430*30 -64.5 418.6 338.2 -  60.4. 333.2, 80*30 —46.4 401.8 301.8. •100.0
I:3(150Kj ° ) 373.1 4120*30 -64.6 450^5 343.6 -114.7. 343.8 120*30 -40.1 445.7 291.5 •154.2

f PEKĴ acSttJS 4 ■*
'

£^(40 Ha N ha"1) 21.30 11+14 -7.86 33.6*' 29.0 -  9.0, 29.6 11+14 -5.0 48.8 34.3. -14.5
i^ceo i$. ■ ) 21.30 22*14 -9.19 4Q.3:~ 29.3 ’ -19.0, 29.3 . 22+14 -7.1 58.2 36.9 -22.3
C3(120Kg ° ) 21.50 33*14 -9.61 50.9 29.1 -29.8 29.1 33*14 -6*0 69.3 35.6 -33.7
pj(25 % W a 3 i 21.50 11414 -7.80 33.7 27.9 —10 .8 27.9 11+14 -6.0 46.9 33.2 -13.7
p2(SO tfe )> 21.50 22*14 -9.16 40.3 29.0 -18.7 29.6 22*14 -6.6 59*0 3G.7 -23.3
E>3<75 «a “ - 3 21.50 33*14 -9.70 50.0 30.5 -28.3 30.5 33*14 -7.0 70.5 36.9 -33.6
k,(50 ig KjO ha"") 
^(lOO f^ * ° 3

21*50 
> 21.50

1144-4
22*14

-8i79
-8.09

37.0 ■’ 
40.6

29.1.
29.3'

-  0.7
—19.3-

29.1: ■ 
29.3

11+14
22*14

-6.1
-6.5

40.0
50.0

34.8 
35.0-

-13.2
-23.2

|C3(150HD )1 21.50 33*14 -8 .90 39.5 29 .5: -30.0 29.5' 33*14 -6.7 09.0 38.3 -34.5

Ccmtd..
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APPENDIX Y  Contd.

1984 1984-85

Treâ o@r4U3
In itia l Adf> 
oo ii cd 
ctc&ua

JLstiL

Crop Ttioore.* Actual &oos 
renrx- t ic  a! ba les- or 
vqX bol cSĵ q cg Gals

Xrdtil Add-
soil <s<2
£talus S  tM

Crcp TTicore- Actual lodo
rtXD“ tieo l balcfv o r  
val bolanoa oo ; Gain*

1^(40 H ha*3’) 107 .7 01+30 -72.9 183*0 161.9 -23.9 161.9 41+30 -S3.6 . 179.5 143.6 -  36.5
r^ceo Kg )  . 107*7 621-20 -69.3 210.4 106.9 •43.5 166.9 82*30 -63.7 213.2 140.0 -  75.2
n^cisosfc * ) 187*7 1234-30 -G6.7 234.0 164.2 -C9.3 164.2 1234-30 -63*3 '253.9 137.7 —116.2

[?j<2S Jfc P2°5 ^"^5187*7 41+30 -70.9 179.G 170.4 -  g.4 170.4 41+30 -59.3 182.1 140.0 -  21.3
j?2<SO ^ «  >187.7 834-30 -86.1 213.0 159.0 —54.6 159.0 82+30 -59.9 221.0 136.7- -  7 6 .4

Pg<75 Bj «  5107.7 122*20 -83.0 £30.9 162.9 -©4.0 162.9 123+30 -61.1 254.8 143.0 —111.9

k-tSO Kg K>° U a 1) 207.7 41+30 -62.7 196.0 192.3 -43.7 152.3 41+30 -52.1 171.3 134 .,4 -  36.9
tt2(lOOit3 ° > 107.7 824-30 -83.1 216.6 165.0 -51.6 165.0 834-30 -60.8 216.2 139.0 -  77.2
fcgflSOi^ n ) 187.7 1231-30 -102.9 237.8 175.0 -62.8 175.0 1234-30 -67.4 250*6 147.3 -113.3

( o) -  Ritriento added b/ c£ £ort:iliser1 oource.
4

(b ) — Ibfcriej&s added top o£ O rac le  source.
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f

In order to ctondardlae the oiltural and fe rtilise r  

rsquirenerc oC taro ( Oolocaola esculelta) two separata fie ld  

e^erirner&o wooo cbn&cted <Mr ing 1983-e* and 1984-*85 at the 

College OS Aoricnlfcure# VeHoyahi*

Tho £iret aspariraert (Experiment A) with treatments 

consisting c£ two aourcee o£ pi art lug material (aide and 

mother oorm) Sotur cpacing (60 x  30# 45 x  45# 60 x 45# 60 x 60 

cm) and £lvo oourcco' oS aulehing (Grcgti loaf# cooonit coir/husk 

waste# water hyacinth# fc&acfe polythene and no milch) vem 

conducted in  a qplifc plot d&sign. Tho sacond eaperisiert (Es«posinGnt 

B) was a 33 z: 2 partially oo&Ecunded factorial design with 

three levelc each o2 nitrogen (40# 80# 120 Kg ha"1)# 9 ^

(25# 50# 73 Kg fad"1)# (50# 100# ISO fQ ha"1) and two

time': of explication (tvo sp lit application o£ N god K end 

three a d it  explication of N ard K) with two replication*,

The eolieit findings o£ tha exporiraasta ere as 

follows*

Tho percentago of germination vaa tot affected t f  

suldsing# oourco of planting materiel and spacing* Hilefttog 

had significant affect on increasing the plant height# to the

control o£ wood gsewth# on yield caape recta lik e  sxu&er o£
•1 a1aoriiials plant # siso of corroal and the yield of corns! ha .

fJSS TRACT



The avaS-Xcfc&o Cpk . content and oo©a o f fcha physical properties

o f Uiq  ca ll lik e  bulk density end water eteblo aggregate were 

improved by loa f raulcbing# Between, sources o f planting material# 

bigg or a iced cosoe&a were produced when olds oorm woo used as 

planting notoria l. s ign ifican t y ie ld  increase was also observed 

fo r  sido oorm# Tho spacing 60 u 45 aa recorded the ciaKiraim 

marketable ca.'xol y ie ld  which was s ign ifican tly  superior to  

a ll other qaadnga tried#.

Ktxtrltioncl requirement of taro revealed that application 

of nitrogen at levels of 40 and 30 5% ha”* had significant effect 

on plant Height# rnnber and weight;» of oarod plant”* and 

corod yield ha * ‘She levels of nitrogen <£ 120 Kg ha” vras 

on par with 00 Kg n ha • duality aspects iil;a  percentage of 

dry matter, vxstq reduced and tho content of protein in  cores!j
increased s ign ifican tly  with levels o f nitrogen from 40 to 

—I120 Kg ha • Tho grovjth characters lifco c ro o  growth rate* 

corinel bailcifrj rate# to ta l dry matter production and uptake 

o f nitrogen# ntosphoxue and potassium uero imcroaecd sign ifi

cantly with le v e l a o f nitrogen at 40 and 60 Kg ha***.' Tho 

e ffe c t o f K at 130 Kg ha"* was on par talfeb GO Kg K ha“* *■

Tho le ve ls  o f phorpborus hsd no oign ifleant e ffe c t  on

h/v£# y ie ld  components lik e  number and weight o f connels plant” *
—1y ie ld  o f ao rmo& s ha # • quality aspect a lik e  pcrosufccQG o f



dry matter# starch# protein aid oxalate content in  carnaio

aid growth characters lik e  cgr, corcsel bulking r # e  etc*.
r

Replication of graded &>ses ofi potaseiua at 50 and 

100 Kg KtgQ ha"1 had elgnlflesrfc eCfeet on leaf production 

LAZ# yield carnoriontQ like oorrad mater plant*1# mean weight
*• - S i

o£ cornel afid yield of cormel ha"1* The level of potassium
A m

at 150 K3 itp  ha" was on par with loo kg R̂ O ha" in  most 

of these characters*. Quality aspects like dcy matter contest 

and starch percentage in  corns!g were increased and oxalate 

content reduced significantly £y pcteacluQ application rang* 

ing from 50 to 150 R? K̂ O ha"1*. Total dry matter prediction 

and oorrcel bulSd.tr] rote increased with increasing levels of 

potassium explication'.- ranging frcra. 50 to 150 Kg K̂ O ha"1*

Tlno of csplicotion of t* and X In three sp lit doses

had significant effect on the moan weight of cornel# cornel 
—Iyield ha # quality aspects like dry matter and starch percentage 

in  car rad* Plant Cs$ met tor production was tot affected by

time of application hut tuber dsy matter production was
#

Increased by three qplito cf N and K* Critics! levels o£
*

nutriento in  tho leaf lamina fo r optinum yield at tha 4th 

month stego of tho crop was found to ho in  the. range o£

2*065 to 3*p33 for N# 0*323 to 0*352 fo r P and 1*635 to 

2*132 fo r K#,



Physical optimum do see of nitrogen# phosphorus and 

potassium wcro found to bo 91*0# 49*2 and 123*3 Î j ha”*
i

of H, curing 1984 and 90.1, 52*1 end 119*9

during 1904-*G5.(

Tuo economic Coses for tho gceqo was found to bo 

33*0# 10 ?p and 151*0 Kg h*“* h# * 2©s and K̂ O respectively 

for 1984 and 20.0, O and 1G&.0 Kp0 N, p2€>5 aid KgO ha"1for 

1934-85.
i 1 1 1

The cconooico of fe rtilize r explication worked cut 

revealed that a fe rtilise r docs of 80 Rj SJ# SO Kg 

and loo Kj 13,0 has recorded tho highest net incotne of 

Re* l l #oGo/n ha at tho prevailing market rate of Oolocagia 

Q R a * 2/ b  i t f 1  a n d  V, P 2©5 . and K̂ O Q R g . 5 . 5 0 ,  6*00 and 

2*50 Kg"1 rcqooc3tiVGly#


