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INTRODUCTION



im aoiuoTiosi

In  K erala whore the production o f  r ic e  l a  le s s  than

50 per cen t o f the requ irem ents, the use o f tap ioca a t  a  

subsid iary  food has gained v i t a l  importance* As a  subsid ia ry  

food orop o f tremendous c a lo r i f ic  value and a lso  as a source 
o f s ta rc h  in  te x t i le  in d u s try  cassava assumes a  s ig n if ic a n t  

ro le*

C onsidering the g ra v ity  of the p re se n t food a i tu a t io n , 

i t  i e  e s s e n t ia l  to  s tep  up the annual production of tap ioca  

in  our S tate*  She id ea  o f extensive c u l t iv a tio n  of tap ioca  

i s  out o f  question since a l l  the av a ilab le  cu ltiv ab le  lands

are a lready  under cu ltiv a tio n *  The only a lte rn a tiv e  a t  

p re sen t ie  to  maximise the y ie ld  par hec ta re  by adopting 

Improved agronomic p rac tices*

The in tro d u c tio n  of high y ie ld in g  v a r ie t ie s  has opened 

up new horizons in  stepping  up tap ioca  production  in  our 

country* But the ob jec t of g e ttin g  higher y ie ld  cannot be 

aohieved by the in tro d u c tio n  o f high y ie ld in g  v a r ie t ie s  

alone* development o f a u ltab le  agronomic p ra c tic e s  assumes 

g re a te r  Importance in  g iv ing  f u l l  expression o f tbs y ie ld



p o te n t ia l i t i e s  of these Tar ie  tie s*  Therefore v i t  i s  of 

g re a t s ig n ifican ce  th a t  the response of th is  crop to  d if fe re n t  

le v e ls  o f ea;Jor n u tr ie n ts  may he s tud ied  in  d e ta i l  under 

various ag ro -c lim a tic  cond itions to  f in d  out the opt! sum 

le v e ls  o f n u tr ie n ts  fo r  each v a r ie ty  to  g e t maximum re tu rns*

The C en tra l Tuber Crop Research I n s t i t u t e * Trlvendrun* 

has evolved th ree high y ie ld in g  v a r ie t ie s  o f tap ioca  viz** 

H-97* H-165 and 51-226. The v a r ie ty  H-165 was re le a se d  by 

the S ta te  and the C en tra l V arie ty  Release Committees in  the 
year 1970. I t  has been te s te d  in  a l l  southern s tag es  under

the 11 A ll In d ia  Co-ordinated Research P ro je c t on tuber crops'*. 

Of these th ree v a r i e t i e i v H-165 gave the h ig h est y ie ld . I t  

i s  an e a rly  M aturing varie ty*  w ell su ite d  fo r  home consuD- 

p tlo n  i f  harvested w ith in  8 months and comparatively 
r e s i s t a n t  to  p aste  and d iseases .

The manurial t r i a l s  on tap ioca conducted so f a r  in  the 
S ta te  have given in c o n s is te n t r e s u l t s ,  i r o a  the t r i a l s

undertaken fo r  fiv e  years a t  the Tapioca Research S ta tions*  

Trivandrum* T hiruvall*  snd QXlukkara i t  was concluded th a t  

an optimum m anurial dose fo r  tapioca* w il l  bs 112 kg o f 

n itrogen  and 135 to  180 kg o f potash  p e r hectare over a  

basaldose o f 5 to  8 tonnes of farm yard manure.



The response o f tap ioca  to  phoephatic f e r t i l i s a t i o n  

ww, found to  tot e r r a t i c  and be no© i t  was recoamsendtd only 
fo r  s o i l s  poor in  a v a il  stole phosphorus*

!Eh* e f f e c ts  of n itrogen  and potash on growth, y ie ld  

and q u a lity  o f  the tapioca v a r ie ty  11-165 hsv t no t teen  
studied, in  d e t a i l ,  so f a r .

Hhe p re sen t in v e s tig a tio n  was there fo re  undertaken 

w ith  a  view to  study  the response of the high y ie ld in g  v a r ie ty  

of tap ioca  H-165 to  the graded doses o f n itrogen  and potash  

on i t s  growth, y ie ld  and q u a lity  and a lso  to  fit terrains the 

optisum as well as the oconobio doses of these n u tr ie n ts  

under the ag ro -c liraa tic  conditions o f Valleyani*
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REVIEW OP LITERATURE

Tapioca i s  & tro p ic a l  crop which th r iv e s  under a warm 

humid clim ate w ith a  Moderate annual r a in f a l l  of about 150 cm* 

The g rav e lly  l a to r i t e  and red  loam s o i l s  o f  Kerala are 

id e a lly  su ite d  fo r  th is  crop* These s o i l s  are however 

genera lly  d e fec ien t in  av a ilab le  n itro g en , av a ilab le  phosphoric 

ac id  and po tash  where as the n u tr ie n t  requirem ents of the 

crop are very  high* This demands a sy s te a a tio  study of the 

e f f e c t  o f  various n u tr ie n ts  on the growth and y ie ld  o f the 

crop* The p re se n t review r e la te s  to  the e f f e c t  of d if fe re n t

le v e ls  of n itrogen  and potash  on growth, y ie ld  end q u a lity  of 

tapioca*

A* E ffe c t o f  _nltrogsn on growth and y ie ld

The b e n e f ic ia l  e f fe c ts  o f n itrogen  on p la n t  growth and
/

f in a l  y ie ld  o f  tubers  hove been conclusively  proved as a 

r e s u l t  o f  aanuria l-cua-cpac ing  t r i a l s  conducted fo r  f iv e  

y ears  consecu tive ly  in  the d if f e r e n t  Tapioca Research 

S ta tio n s  in  our S tate* Manurial experim ents on tap ioca  

conducted a t  Tapioca Research S ta tio n s  a t  Trivandrum,

M avelikara and Ollulcara have revealed  th a t  the e f f e o t  of



n i t f o p o  on p la n t  growth tnd y liW  o f tubers wm h ighly  

s ig n if ic a n t  (Anonyaous 1954» 1955 and 1957) .H alavo lta  *^,(1955) 

have shewn th a t  the h ighest tuber y ie ld  in  tap ioca  could be 

obtained by doubling the dose o f n itrogen  thereby enhancing 

the shoot end ro o t  growth, They a lso  recorded th a t  the 

w eight o f ro o te  wss increased  by h igher le v e ls  o f n itrogen .

In  a  s t a t i s t i c a l  examination o f r e s u l t s  o f a a m r ia l  

t r i a l s  on tsp io ca  conducted in  K erala S ta te*  Chadha (1958) 

has rep o rted  th a t  the mean response o f n itrogen  v a ried  fro *

1,02 to  2,75 tons fo r  40 lb s  of n itro g en  p e r acre (45 kg per 

h ec ta re ) and f ro a  1*17 to  4-0 tons fo r  80 lb s  n itrogen  p e r 

acre (90 kg per h e c ta re ) . The economic optimum dose of 

n itro g en  fo r  tap ioca  recommended by Potaschene n in  1961 

on the b ae is  of m onurial t r i a l s  conducted in  K erala fo r  over 

a  perio d  of f iv e  years was 96 lb s  per acre (108 kg per 

h e c ta re ) . In  another experiment i t  was found th a t  110 lb  of 

n itrogen  p e r acre (112 kg per h ec ta re ) applied  in  the fo ra  

of anaoniua su lphate wae the o p tim a  dose fo r  tap ioca  
(Anonymous 1965)*

Kroachmal and Samuels (1967) rep o rted  th a t  the produ

c tio n  o f tops as gram p er p la n t  was favoured by higher



le v e ls  of n itro g en . They have a lso  found th a t  tubers vere 

not formed w ith  high n itro g en  and in c re as in g  n itrogen  le v e ls  

reduced the tuber development by 70 p e r c e n t. Experiments 

conducted a t  Y elleyanl has a lso  ehewn th a t  the weight of the 

vege ta tive  p a rte  wee s ig n if ic a n t ly  in fluenced  by higher doeee 

o f n itrogen  (P illay*  1967). ViJay an and Iy e r  (1968) obeerved 

th a t  n itro g en  has a  s ig n if ic a n t  p o s itiv e  in fluence  on the 

y ie ld  of tu b e rs .

Experiments w ith  two imp roved v a r ie t ie s  of tap ioca  

H-97 and H-165 have revealed  th a t  in c reas in g  le v e ls  of 

n itrogen  hare Increased tho tuber y ie ld  upto a  le v e l  o f 

80 kg N/ha beyond which the response was no t s ig n ific an t*

They a lso  observed th a t  the s iz e  o f tubers was n o t suoh 

e ffec ted  by le v e ls  o f n itrogen  (Handel e t  si*  1971 a ) .  The 

optimum y ie ld  end economic re tu rn  was obtained w ith 

60 kg N /hectare in  the oace o f H-165 and H-97 and 40 kg H/ha. 

in  the case of M-4 (Anonymous 1971). In  a  study  to  fin d  

out the v a r ie ta l  response to  n itrogen  Handel e t  a l .  (1971 b) 

found th a t  only H-165 was h igh ly  responsive to  n itrogen  
upto 150 k g /h ec ta re .

Handel and Hohankumar (1972 a) found th a t  the number 

o f  tuber* p e r p la n t  was Increased w ith  the in crease  In  the



le v e l  o f n itrogen  In  both H-165 and R-97 v a r ie t i e s .  They

a lso  s p o r te d  th a t  the average s ic e  of tubers Increased
/

w ith  the increase  in  the le v e l  o f n itrogen  though the trend 

was n o t un ifo ra  in  e l l  the v a r ie t i e s .  Maximus s is e  of the 

tuber was observed in  H-226 follow ed by H-165 and the tuber 

s ix e  was found to  be email in  H-97* The tuber nuaber per 

p la n t  in  H-97 was aore bu t the s ic e  of the tuber d id  not 

increase  accord ing ly . They have a lso  observed th a t  there  

was a  s ig n if ic a n t  lnoreass in  y ie ld  w ith increase  in  n itrogen  

le v e ls  f ro a  50 to  125 kg p e r hec ta re  b u t the y ie ld  was low 

in  150 kg 11 p a r h e c ta re . Hands! and Mohankunar (1972 b) 

observed th a t  the nuaber of tubers  per p la n t  in  the v a r ie ty  

H-165 Increased s ig n if ic a n t ly  w ith  Increase in  the le v e l of 
n itro g en  fro a  40 to  80 kg p e r hectare  beyond which there  was 

no t such d if f e r s  n o t.

' B* E ffec t of po tash  on growth and y ie ld

The influence of p o tass iua  on the s ta rc h  syn thesis  

has been w ell re  cognised $ R ussel, 1961). I t  appears th a t  

p o ta ss iu a  i s  no t d i r e c t ly  concerned w ith  oartondioxide 

a ss im ila tio n  and th e re fo re  the sy n th esis  o f carbohydratesg 
b u t i t  takes p a r t  in  c e r ta in  physio-cheaioal re a c tio n .



The defeoiency o f potaSBium adversely  e f fe c ts  the form ation 

o f polysaccharides and p ro te in s  which are the condensation 

products of prim ary sugars (RahsJa,1966) • A good number of 

experim ents hare revealed  the in fluence o f potaeh on tbs 

growth, and y ie ld  o f tao p ica .

Grossman and da Aasia (1951) in  E ra a il have found 

s ig n if ic a n t  increase  in  y ie ld  and c u a lity  of tap ioca  due to  

potash f e r t i l i s a t i o n .  Chadha (1950) rep o rted  th a t  the mean 

response due to  potash  v a r ie s  from 19 to  34£ fo r  60 lb  

K^O/acrs (90 kg per hec ta re) and from 23 to  75£ fo r  150 lb

X20 /ac re  (180 kg per h e c ta re ) . White (1928) had ehown the 

Importance of potash  in  inc reasin g  the  y ie ld  of tap ioca  in  
Jerwa.

M anurial t r i a l s  conducted a t  the Tapioca Hosearch 

S ta tio n s  in  d if fe re n t  reg ions o f K erala have oonduaively  

proved the b e n e fic ia l e f f e c ts  of potaeh in  increasing  the 

y ie ld . 120 to  160 lb  KgO/aore (135 to  180 kg per hec ta re) 

have been reeoenaended as the optimum dose (Anonymous, 1963). 

S ilv a  and P re ire  (1960) s ta te d  th a t  po tash  markedly increased  

y ie ld s  in  Manlhot escu len ta  in  poor sandy s o i l s .  But there  

are re p o r ts  th a t  the tuber y ie ld  of casoava increased  w ith



potash ap p lica tio n  up to  100 kg par he o ta r  a beyond which 

thara was a  gradual decline  in  y ie ld  (Anonymous 1968).

H ago on a t  a l . (1971) a leo  rep o rted  th a t the tubar y ie ld  o f  

cassava increased  p ro g ressiv e ly  with the ap p lica tio n  of 

potash upto 100 kg p a r hec ta re  beyond whloh i t  decreased and 

the o p tim a  le v e l  was found to  be 103 kg p e r h ec ta re . Mandul 
and Hohankuaar (1972 a) observed th a t  there  was no t much

d iffe ren ce  in  the nuaber o f tubers o f v a r i e ty  H-165 w ith  the 
ap p lica tio n  o f potash f ra *  40 to  80 kg par hectare  and 80 to  

120 kg p a r hec ta re  d id  no t show any s ig n if ic a n t  increase  in  

y ie ld . However, higher le v e l  o f potash (120 kg per hectare) 

was found to  be s ig n if io a n tly  superio r to  the low le v e l ( 40 kg 

p e r h ec ta re) in  in c reas in g  the y ie ld  o f tu b e r .

G. In te ra c tio n  e ffe o ta

Ccura (1953) rep o rted  th a t  a  h arvest o f 50 tonnes of 

ro o ts  and 25 tonnes of wood o f tap io ca , removed from a o i l  

253 kg o f  n itro g e n , 28 kg phosphorus 250 kg potassium ,

42 kg calcium and 29 kg magnesium. Acosta and Perea (1954) 

have rep o rted  a close in te ra c tio n  between n itrogen  and 

potassium  on the y ie ld  of tap io ca  in  Costa R ica.

Abraham (1956) bosod on the experim ents conducted a t  the



Tapioca Research S ta tio n , Trivandrum and found th a t  the 

y ie ld  o f  the crop could he considerably  ra ise d  by balanced 

NJ?K f e r t i l i s a t io n *  In  another experim ent Chadha (1950) 

had reported  a  h igh ly  s ig n if ic a n t  in te ra c tio n  between 

dosta  o f  n itrogen  and potassium on the  y ie ld  o f tap ioca  

a t  a  r a t i o  o f 1;1*75« Kroachaal and Samuel* (1967) hare 

rep o rted  the h ig h e s t y ie ld  o f tope w ith  high n itrogen  end 

potaeh end low phosphorus.

In  the m anurial t r i a l s  on tap io ca  conducted a t  the 

C en tral Farm, Coimbatore fo r  over a  p e rio d  of fiv e  years 

u sing  th ree  le v e ls  each o f d if fe re n t  organic manures, 

n itro g en  and po tash  and 2 le v e ls  of phosphorus have shown 

th a t  the  aa in  e f fe c ts  of n itro g en , po tash  and in te ra c tio n  

KPK, and MHFK were s ig n if ic a n t;  < during  the second year 

o f the experiment (Anonymous 1962). Msnuring-cum-epaclng 

t r i a l s  conducted fo r  f iv e  years a t  th ree  d if fe re n t  Tapioca 

Research S ta tio n s  in  K erala revealed  th a t  a  steady 

response to  y ie ld  was due to  n itrogen  and potassium 

(Anonymous, 1963)* Experiments conducted a t  V ellayeni 

fevealed  th a t  the optimum manurial dose fo r  tap iooa was 

150 Kg n itro g en , 130 leg P2°5  and 250 leg KgO and 1100 kg Gap



p er hectare  (P i11ay , 1967)* Ha a lso  observed th a t  higher 

doses of n itro g en  and potash  alona influancad  the weight

o f the v eg e ta tiv e  p a r ts .  Chaw (1970) rep o rted  th a t  the 
b a s t f e r t i l i s e r  recommendation fo r  tap ioca on p ea t consis

ted  of a  a ix tu re  of 180 lb  H per acre (202.5 leg per 

haotare) 50 to  60 lb  PgOg per acre (56.25 to  121.25 to  

135 leg per h a o ta re ) .

3!he combination o f 120 kg n itro g en  and 120 leg po tash  

recorded the h ig h es t y ie ld  in  caseava. In te ra o tio n  of 

n itro g en  and po tash  was s ig n if ic a n t  in  in c reas in g  the 

number of tubers p e r p la n t  w ith the varie ty -165  

(Anonymous, 1972). Kumar a t  *1.(1972) repo rted  th a t  there 

was s ig n if ic a n t  In te ra o tio n  between n itrogen  and po tash
i

in  In c reasing  y ie ld . The y ie ld  in  treatm ent HsK 100:100 

was s ig n if ic a n t ly  su p e rio r to  th a t  of treatm ent N:K-100t50.

P . Influence of n itrogen  and po tash  on the q u a lity  o f  tuber.

Dry m atter con ten t

P i l la y  (1967) rep o rted  th a t  the n u tr ie n ts  n itrogen  

phosphorus, potassium and calcium in d iv id u a lly  and n itrogen  

end potassium  in  combination increased  the per cent o f d ry  

m atter con ten t of tap ioca  tu b er. S im ilar r e s u l ts  were 
obtained by Vi^ayan and Iy e r  (1968) who found th a t the



in d iv id u a l a f fe c ts  o f n itro g en  and phoephorua as v a i l  as 

th e i r  combined a f f e o t  ware s ig n if ic a n t in  in c reas in g  the 

p ar cen t o f  dry n a tte r*  He a lso  observed th a t  there was 

n o t much d iffe ren ce  in  the dry  m atter o on te n t  w ith vary ing  

le v e ls  o f nitrogen*

Crude p ro te in  conten t

H udaliar (1957) and Hagoon and Appan (1966) reported  

th a t  the Crude p ro te in  conten t of tap ioca g en e ra lly  ranged 

from 1*20 to  1*75 per cen t though v a r ie t ie s  having upto 10 

p e r cen t o f  crude p ro te in  had been noticed*

M alevolta a t  a l  • (1955) repo rted  th a t  high le v e ls  of 

n itro g en  while decreasing  the s ta rc h  con ten t increased  

the p ro te in  percen tage. In v e s tig a tio n s  a t  the Tapioca 

Reeearoh S ta tio n » Trivandrum revealed  th a t the ap p lica tio n  

o f n itro g en  increased  the n itrogen  con ten t of tuber while 

potassium  showed a  negative in fluence  (Anonymous• 1960)* 
F i l i a l  (1967) observed th a t  crude p ro te in  con ten t o f tuber 

was s ig n if ic a n t ly  increased  w ith  the ap p lic a tio n  o f h igher 

doses o f n itrogen  end phosphorus while the h ighest dost o f 

potash ie* 200 leg per hec ta re  re su lte d  in  s ig n if ic a n t  

reduction  in  crudo p ro te in . Vi3ay an and Iy e r  (1968) found



nitrogen  had s ig n if ic a n t  e f f e c t  in  in c reas in g  the crude 

p ro te in  percentage of tu b e r. Ha a lso  observed th a t  

there was no t much d iffe ren ce  in  the p ro ta in  content o f 

tubers w ith  vary ing  le v e ls  o f nitrogen*
Starch  con ten t

Inv ea tig a tio n a  c a rr ia d  o a t in  fapiooa Ha search  S tation  

a t  Trivandrua have shown th a t  a p p lica tio n  o f n itro g en  

decreased the s ta rc h  conten t o f tu b e rs» whila h igher doaaa of 
po taaa iua  produced a  a ig n if io a n t increase  in  the percentage 

o f s ta rc h  (Anonyaoua* 1957). P i l l a i  (1967) rep o rted  that 

tha  graded doaaa o f nitrogen* phoaphorue and po tash  p ro - 
g reas iv e ly  inoreaoed i tha e ta ro h  content to  60*68 (on oven 

dry b a s is )  was recorded as a r a e u l t  of combined ap p lica tio n  

o f 150 kg n itro g en  and 200 kg po tash  p a r he c te r  a.

Kumar a t  e l «(1971) have repo rted  th a t  the Baxiaum s ta rc h  

con ten t o f cassava tubaro (33*5£) was obtainad by the s p l i t  
a p p lic a tio n  of 100 kg KgO p ar haotare*

Hydrocyanic a d d  con ten t

Joachin  and Sekhere (1944) in  th e i r  in v e s tig a tio n  on 

hydrooyanic ao id  content o f  cassava rep o rted  th a t  i t  v a ried  

f ro a  tuber to  tuber in  the same oluap and w ith in  a  tuber



Ito ftIT . Daan (1957) estim ated the hydrocyanic ac id  conten t 

o f 14 v a r ie t ie s  o f tap ioca  in  Hawaii and found th a t  i t  

v a ried  from 40 to  6$ mg per kilogram of f re sh  tuber*

P e re ira  e t  a l.(1960) a f te r  e s tim atin g  the hydrocyanic 

ac id  con ten t in  a  number of v a r ie t ie s  in  B ra s il  found th a t  

the b i t t e r  v a r ie t ie s  contained 3 tin ea  core o f the tox ic  
p r in c ip le  then the sweet v a r ie t ie s .  Sinhm and Hair (1967) 

froai a  study o f 33 v a r ie t ie s  of tap ioca  concluded th a t  the  

hydrocyanic a d d  con ten t v a r ie d  from 30 to  490 ng per 

kilogram o f  f re s h  tu b e rs • The hydrooyanio a d d  content 

between tubere of the same p la n t  and between the d if fe re n t  

p a r te  o f the same tuber was no t a lg n if io a n t.

B ru ijn  (1967) repo rted  th a t  the oyenoglycoslde conten t

of tubers and leaves increased  by th e  a p p lica tio n  of n itrogen  
and decreased by potasaiun  and farm yard manure.
Magoon e t  a l.(1 9 7 0 ) repo rted  th a t  the hydrocyanic a d d  conten t

o f tuber a t  10th month stage was 44 § 22 and 14 mg per 

kilogram  of tuber from s o i l ,  s p l i t  and f o l i a r  ap p lica tio n  of 
100 kg n itrogen  p e r hectare re sp e c tiv e ly . In d ira  e t  al»(1972) 
rep o rted  th a t  the ap p lica tio n  of n itrogen  and phosphorus

alone increased  the hydrocyanic aoid con ten t of tubers



while p o tasa iu a  alona or In  ccab ination  w ith  phosphorus 

and n itrogen  reduced the hydrocyanic a d d  co n ten t of tu b er. 

But Bolhula (1954) in v e s tig a tin g  tha to x lo ity  o f tap ioca

ro o ts  in  N etherlands could no t e s ta b l is h  any re la tio n sh ip  

between s o i l  n itro g en  and degree o f  to x ic i ty .  He a lso  

reported  th a t  tha n Llnmaarin" con ten t was aarkodly  

increased  by drought end po tash  defic ien cy .



MATERIAL AND METHODS



MATERIAL AHD METHODS

The p re se n t in v e s tig a tio n  was undertaken to  study ths 

e f f e c t  of n itrogen  and potaah on growth, y ie ld  and q u a lity  

o f tap ioca -  v a r ie ty  H-165*

I . E roerlnen ta l s i t e

The in v e s tig a tio n  was c a rr ie d  ou t in  the farm a ttached  

to  the College of A g ricu ltu re» V ellayan i. The s o i l  o f the 

experim ental s i t e  i s  red  loam. The chemical p ro p e r tie s  of the 

s o i l  from the experim ental a rea  are given belowa-

T o ta l n itrogen  •• . . -  O.G562
T otal phosphoric acid  •• -  0.03255
T otal po tash  • . ® 0*0689/5
Available phosphoric acid •  0.00209/5
Available po tash  . .  . . •  0*0006555
PH a • a. -  5.1

I I .  Season

The crop w u  p lan ted  on 6th J u ly ,  1974 and h e rv e .ted  on 

12th March 197*. The weather d a ta  recorded during tha above 
period  are furn ished  in  Appendix I .

I I I .  P lan tin g  m aterial

Tha r a r l a t y  H-165, se leo tad  fo r  the e sp a rln en t i a  derived
from a  c ro ss between two lo c a l  v a r ie t ie s  v i s . ,



* ChadayomongalaiQ V eil*1 and ♦K alikalan’ ,  evolved a t  the C en tra l 

Tuber Grope Research I n s t i t u t e , Trivandrum. This v a r ie ty  i s  

h igh  y ie ld in g  (35 to  45 m etric  tonnes per heo tars) and e a r ly  

m aturing. I t  l a  an unbranched or sp arse ly  branched type 

f a c i l i t a t in g  more p la n ts  per u n it  a rea . The tubers are; sh o r t ,

compact wad w ell su ite d  fo r  home consumption i f  harvestsd  

■dthin 8 months. The hybrid responds w ell to  f e r t i l lB a t io n .  

This v a r ie ty  a lso  ohowa f ie ld  re s is ta n c e  to  p e s ts  and d isease s .

IV. F e r t i l i s a t io n

Ammonium eulphete , superphosphate a n d  m uriate o f potash 

were used as the source o f  n itro g en , phosphoric aoid and 

potassium  re sp e c tiv e ly . A uniform b a sa l dose o f organic 

manure was given a t  the ra te  of 12.5 tonnes p e r h e c ta re . The 

n itro g en  and potash  were app lied  in  th ree  le v e ls  each v i z . ,

50 kg, 100 kg and 150 kg per h e c ta re .

Chemical an a ly s is  of the f e r t i l i z e r s  showed the follow* 

ln g  com position.

Ammonium sulphate * 20.1$ n itrogen

Superphosphate -  16$ phosphoric a d d .
Muriate o f  potash -  60$ po tash .



V. Experimental d e ta i ls

a) Traatmants

F a c to r ia l ooafcination of th ree  laT eia o f n itrogen  and 

th ree  le v e ls  o f po tash  c o n s titu te d  tha trea tm en ts . Tha lev e ls  

o f tha in d iv id u a l n u tr ie n ts  vara fixed  taxed on the r e s u l ts  

o f tha previous t r i a l s .  The f e r t i l i s e r s  vara app lied  in  two 

actual e p l i t  doses f i r s t  a t  tha tlise of p la n tin g  and the second 

dose 60 days a f te r  p lan tin g .

The la v a le  o f tha in d iv id u a l n u tr ie n ts  are  aa fo llow s: •

N itrogen -  3 le v e ls
4

ftj -  50 kg N/ha 

Bg -  100 kg N/ha 

n3 -  150 kg N/ha .

Potash -  3 le v e ls

k, -  50 kg K20 /ha  

k2 -100 kg K20 /h a

k3 -150 kg K2Oy ha.

Tha trea tm en t combinations are

1. n1 *1 2. n1 *2 3 . n1 *5
°2 k1 5- n2 *2 6. n2

7 . °3 *1 Q. °3 *2 9. n3



b) The lay o u t and design

The experiment was la id  out in  f a c to r ia l  experiment 

in  Randoaietd Block Design w ith  four rep lica tio n ® . The 

design o f the experiment i s  given in  Figure I .

c) S ise of the p lo t

Gross p lo t  e lse  » 4 .5  M x 4*5 M

Net p lo t  s is e  -  3 .0  M x 3*0 H

d) Spacing adopted

75 c* x 75 c* on e i th e r  way.

VI. So t a i l s  o f c u ltiv a tio n

I )  P repara to ry  c u ltiv a tio n

The experim ental s i t e  was given two deep ploughing* 

w ith  t r a o to r .  P lo t  e lse  o f 4 .5  M x 4.5 H were la id  out in

fou r blocks. The p lo ts  were given a thorough digging and

then le v e lle d . Tha c a t t l e  manure a t  the r a te  o f 12.5 tonnes 

p e r  hectare was uniform ly spread in  a l l  p lo ts  and Incorpo

ra te d  in to  the s o i l .  Mounts were taken in  l in e s  75 cas 

a p a r t .

I I )  P lan tin g

P lan tin g  was done on 10-7-1974 * Tapioea cu ttin g s  were 

p lan ted  v e r t ic a l ly  a t  the centre of the mounts a t  the ra te  of
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one a e t t  p er mount.

i l l )  M anuring

Nitrogen* phoaphorie ac id  and potash  ware applied  as 

ammonium eulphat# * superphosphate and m uriate o f potash in  

two s p l i t  doses one dost as the b asa l on 9-7-1974 and the 
o ther a t  two months a f te r  p la n tin g  on 10-9-1974* Tha f e r t i 

l i s e r s  wtrs app lied  in  basins f  oraad around each p la n t and 

corerad properly*

General condition  o f the oron

G eraination of the Bette was s a t is fa c to ry . A few s e t t s  

found d ried  up were ro ao rtd  and rep la n te d  w ith fre sh  c u ttin g s . 

The sp rou ts were h ea lth y  and v igorous. Sprouts in  excess of 

two p e r p la n t were nipped o ff  a  week a f te r  th e ir  emergence.

The genera l stand o f the crop was s a t is f a c to ry  throughout 
tha perio d  of growth.

▼) In te jv c u ltiT s tlo n  and weeding

A l i g h t  rak ing  and weeding was given on 24-4-1974*

The f i r s t  e a r th in g  up was given on 11-8-1974. The second 
ea rth in g  and top d ressing  were done on 10-9-1974. The th ird  
ea rth in g  up* wan given on 9-10-1974.



▼I) P lan t p ro te c tio n

There was no incidence o f any p e s t  or d isease .

▼il) Harvest

The m atu rity  o f the crop was in d ica ted  by the f a l l in g  

of leav e s , stem colour and a lso  by the cracking of the s o i l  
around the base of the p la n ts .

The p la n ts  se lec ted  fo r  b iom etric s tu d ie s  were 

harvested  on 11-3-1975 and the necessary  observations reco r

ded. 2ho rem aining p lan ts  were harvested  on 12-3-1975 and 
tha y ie ld  recorded .

t

v i i i )  O bservations recorded

1) Sampling technique fo r  b iom etric s tu d ie s

Four p la n ts  from the n e t p lo t  stand ing  in  a diagonal 

l in e  in  the same d ire c tio n  were se lec te d  from a l l  the p lo ts  

fo r  studying the b iom etrica l ch a ra c te rs .

U )  P re-ha rv e s t  observeti nm^ m m

Humber of leaves per p la n t .
Height o f the p la n ts .

H I )  Fost-hary e e t  observations

Humber of tubers p e r p la n t .

Huaibsr o f unproductive ro o ts  p a r p la n t .



Hean len g th  of tu b e r.

Kean g i r th  of tu b e r.

Weight of the a e r ia l  p a r ts  of plant*

H e ld  of tu to r  fro a  tha n o t p lo t .
t

R atio o f f le sh  to  r in d  in  tutor*

S tarch  con ten t of tu to r* .

Nitrogen and crude p ro te in  con ten t of tuhor* 

Hydrocyanic a d d  con ten t of tuhor*

I t )  Techniques ad 073 tod fo r  recording observations

a) Germination

Throe observations wore taken a t  an in te rv a l  o f throe 

days v l s . # on 9 th , 12th and 15th day a f te r  p la n tin g . Gap 

f i l l i n g  was undertaken on the 9 th  day of p la n tin g . F u rther 

observations showed th a t  there was no more drying up o f 
se tts*

b) Height of the p la n ts

Height was measured from the base o f the sp rou ts  to  

the t ip  of the p la n t  in  cm a t  an in te rv a l  o f 30 days up to  

210th day a f te r  p la n tin g . The f i n a l  he ig h t a t  the time o f 
h a rv est was a lso  recorded .



o) flunbtr of leaves per p la n t

The f i r s t  observation was taken on the 30th day 

a f te r  p la n tin g  and the subsequent observations were taken 

a t  an in te rv a l  o f 30 daye upto 210th day. The to ta l  number 

o f leaves per p la n t t i l l  the time of h a rv es t was recorded 

by counting the to ta l  number of le a f  sca rs  from tha base to  

the t ip  of the stem , on the previous day o f the harvest*

d) Y ield  o f the n e t  p lo t

The to ta l  weight o f the tubers o f p la n ts  in  the n e t 

p lo t  was recorded in  kilogram and the average worked out*

e ) Humber of tubers  p e r p la n t
The to ta l  numhef o f tubers from each of the four 

observation p la n ts  were counted and the average was 

recorded as the number of tubers p e r p la n t .

f ) Humber o f  unproductive ro o ts  per p la n t

The to ta l  number of ro o ts  which are unproductive 

from each of the fo u r observation p la n ts  was counted and 

the average recorded*

g) Length of tuber

The len g th  o f cedium tubers collected , from the obser-
i

r a t io n  p la n ts  was measured in  centime tre e  * The average 

len g th  was a lso  worked ou t.



h) G irth  of tuber
She n tB U rosiQ t of g ir th  o f ‘tu to rs  of each fo u r 

p la n ts  in  each p lo t  was talesn ona a t  tha centre and tha 

o th e r a t  two cas away fro a  tha t ip s  of tha tuber and tha
a te  r  ago was re  cor dad In  cm as g i r th  of tu b e rs .

1) Weight of tha  a e r ia l  p a r ts  of tha p la n t

The to ta l  weight o f the stem and leaves o f tha four 

observation  p la n ts  a t  tha time of h a rv est was noted and tha 

average recorded .

3) R atio of f la s h  to  r in d  in  tuber

A random sample of 1000 gas of tubers was weighed

fre e  each p lo t  and the weight of tha f le sh y  ed ib le  p o rtio n  

and r in d  was taken sep a ra te ly  a f te r  p ee lin g  end the percen

t s  gee were ca lcu la ted  and recorded.

k) Percentage o f orude p ro te in  oontent of tuber

She n itro g en  conten t of oven d ried  samples fro a  

ind iv idua l p lo ts  were estim ated  by the E jo ld a h l 'a  method 

(P ip e r, 1948). Orude p ro te in  co n ten t was ca lc u la te d  by 

m ultip ly ing  the n itrogen  by a constan t 6.25 and recorded .



a) Percentage of e taroh  con ten t In  t u t i r

The percentage of s ta rc h  contain*a in  the oven 

d ried  sample from in d iv id u a l p lo ts  were estim ated  by the 

method as suggested in  AOAC (1956)*

b) Hv&rooyanlc acid  conten t
The hydrocyanic ac id  con ten t o f the oven dry sample

I
was estim ated  by AOAC <1956) method end expreeeed es mg/kg 

o f d ried  tuber*



RESULTS AND DISCUSSION



HE3ULIS ADS DISCU3SI0N

As in v e s tig a tio n  was ca rried  out a t  the College of 

A griculture* V ellayani during 1974-1975 to  study the e f f e c t  

of n itrogen  and po tash  on the growth* y ie ld  and q u a lity  of a 

high y ie ld in g  v a r ie ty  of tap ioca H-165. She e f fe c ts  on the 

v arious biom etric ch a rac te rs  as w all as the y ie ld  were 

etud ied  to  eesees hew h e a t each a t t r ib u te  has been in f lu 

enced by the trea tm en ts . The data  r e la t in g  to  various 
observations taken were s t a t i s t i c a l l y  analysed. The r e s u l t s  

obtained from tb s p re se n t study are d isqusesd hereunder*

A* Growth ch arac ters  

1* Humber of l e a r t s

The d a ta  on the nuaber o f leaves per p la n t  a t  50* 60* 

90* 120* 150* 180* 210 days a f t s r  p lan tin g  and the  to ta l  

nuaber o f leav es  a t  h arvest are  presen ted  in  Tables 2(a) 

and (b) and f ig u re s  XI (a) and (b) and th e i r  ana ly sis  o f 

variance In  Appendices from I I  (a) to  I I  (h) .

Tho r e s u l t s  show th a t  in  the e a r ly  s ta g e s , l a . *  a t  

30 and 60 days a f t e r  p la n tin g , the le v e ls  o f  n itro g en  

escorted s ig n if ic a n t  in fluence in  in c reasin g  the mean 

number of leaves p e r p la n t . N itrogen being the key element



Bays a f t e r  p la n tin g

(Levels o f 
n itrogen )

30 60 90 120 150 180 210

S50 37.91 48.43 43.86 46.12 26.93 28.03 38.34

H100 41.28 51.36 43.67 47.61 26.83 26.65 39.44

H150 42.39 54.13 46.73 48.90 27.35 28.89 29.20

SErl + • * • • 1.00 1.41 1.10 1.10 4.75

C.1 .(0 .0 5 ) 2.07 2.95 • e • ♦ • e ■ • • • •
•F ' t e s t (S ig) (S ig) <NS) <HS) (US) (US) (US)

At h a rv e s t

209.29 

215.84

222.89 

4.02

lir-

ES » Hot s ig n if ic a n t

t c
*sl



T reataen ts 
(Levels o f 
potash)

30 60 90

Lays a f t e r  p la n tin g  

120 150 180 210 A t h a r v e s t

*50 39.99 50.05 42.59 46.03 26.69 27.55 36.18 210.12

*100 40.67 50.82 44-63 46.15 27.03 28.02 38.58 215.43

oin*■»
M 40.92 53.03 47.05 50.45 27.41 27.97 40.42 221.98

SEM + 0.765 1.00 e • •  e 1.10 1.10 4-75 4.02

C.D .(0.05) e » e e 2.16 3.71 ,• • • • • (» • e

*P* t e s t (HS) (HS) (S ig ) (S ig ) (HS) (HS) (HS) (HS)

HS -  Hot s ig n i f ic a n t

ro
00
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o f p la n t  growth I t  i t  quite  n a tu ra l  th a t  i t *  a f f e c t  has 

been re f le c te d  in  the veg e ta tiv e  growth in  an increased  

nuaber of leaves* H alavolta a t  e l* (1935) and SCroachcal and 

Sam el*  (1967) have proved beyond doubut th a t  the higher 

le v e ls  o f n itro g en  in  creese the vege ta tive  growth of the 

plant*

But in  the l a t e r  at&ges i t  i s  seen th a t  the le v e ls  o f 

n itrogen  d id  no t have any s ig n if ic a n t  Influence in  in c reas in g  

the mean nuaber of leaves p e r plant*  Shis may be due to  

the f a c t  th a t  a  good aaount o f  n itrogen  absorbed a t  the 

l a t e r  s tag es  would have been u t i l i s e d  fo r  s ta rc h  synthesis* 

Hexinua nuaber of leaves was produced a t  60th day a f te r  

p lanting* She increase in  the nuaber of leaves produced 

a t  60th day was found to  be aore than th a t  no ticed  a t  120 th  

day* Shis may ba due to  the f a c t  th a t  the f i r s t  dose of 

n itrogen  given as b asa l a p p lica tio n  would have been core 
e f fe c tiv e  fo r  the veg e ta tiv e  development and the l a t e r  

ap p lica tio n  would hove exerted  only le s s e r  e f f e c t  on the 

vege ta tive  growth*

With regard  to  potash i t  i s  found th a t  the le v e ls  of 

po tash  had no e f f e c t  in  the e a r ly  stagee in  in c re a s in g  the



mean' Bujster of Isgva9 pvr p lan t*  Shis nmy bo duo "to low 

absorption  o f po tash  lay p la n ts  in  the  e a r ly  stages*  At the 

Tapioca Research S tation* Trivandrum i t  wae observed th a t 

the  maximum absorp tion  of po tash  l a  only a t  3 to  A months 

a f te r  p la n tin g  (AnoBjmoug* 54» 1962).

I t  l a  seen th a t  a t  90th and 120th day th® le v e ls  o f 

po tash  had a  marked in fluence in  in c re a s in g  the mean lumber 

o f  leav es  per p lan t*  In  both cases tho h igher le v e l  of 

po tash  (150 kg p a r hec ta re) wae found to  be su p erio r to

lower le v e l a . Ward (1955) and Thomas (1965) have rep o rted  

in crease  in  the number of leaves w ith  in c reas in g  le v e ls  o f 

potaeh in  p o ta to  and aweet p o ta to  re  ape e tlv e ly .

MaxiQUE number o f leav es  was produced a t  60th  day 

a f te r  planting* As in the ca s t of nitrogen the increase in  

the number o f leaves produced a t  60th day afte r p lan tin g  
was found to  bs more than the increaae no ticed  a t 120th dgy* 
Eere a lso  th© b asa l application would have exerted g re a te r

in fluence  on the v eg e ta tiv e  development whoreae the top 

dreeeing  had a  le a se r  e f f e c t .  In  the l a t e r  stages o f growth 

the e f f e c t  of potash was no t s ig n if ic a n t  in  in c reas in g  the



mean number o f  lo a v e s  p e r p l a n t .  The re d u c tio n  in  the 

number o f  le a v e s  a f t e r  120th  day o f p la n t in g  in d ic a te s  

t h a t  the a c t iv e  v e g e ta t iv e  phase was b e in g  com pleted and 

th e  p la n ts  were advancing tow arde m atu rity *  The food 

m a te r ia ls  produced by p h o to sy n th e s io  which a re  b e in g  

u t i l i s e d  by a e r i a l  p a r t s  o f  p la n t s  i n  l a r g e r  amounts t i l l  

then* g e t  t r a n s lo c a te d  fo r  th e  developm ent of s to ra g e  

o rgans namely th e  tuber*

The in te r a c t i o n  between n itro g e n  and p o ta sh  rem ained 

n o t  s ig n i f i c a n t  th ro u g h o u t the growth period*

2* H eigh t o f  p l a n t

The d a ta  r e l a t i n g  to  h e ig h t  o f p la n t s  a t  3 0 , 60 , 90 , 

120, 150, 180, 210 days a f t e r  p la n t in g  and the  t o t a l  h e ig h t 

a t  h a rv e s t  were s t a t i s t i c a l l y  an a ly sed  and t h e i r  an a ly s t#  

o f  v a r ia n c e  a re  p re se n te d  in  A ppendices from  I I I  (a ) to  X II 

Ch).
The d a ta  on mean h e ig h t  o f p l a n t s  a w  p re s e n te d  In  

T ab les 3 (a )  and 3 (b) and f ig u re s  I I I  (a ) and ( b ) .

The d a ta  in  T able 3 (a )  r e v e a l  t h a t  the le v e l s  o f 

n i tro g e n  had a  s i g n i f i c a n t  e f f e c t  on the  n&an h e ig h t  o f 

p la n t s  i n  a l l  su c ce a s iv e  s ta g e s  o f  grow th. At 3 0 th ,  60 th



Treatise n ts  
(Levels o f
n itrogen ) 30 60 90

bays a f te r  p la n tin g

120 150 180 210 At h a rv e s t

HgO 39-83 62.62 89.09 102.38 115.44 117.35 137.47 137.63

1*100 41.79 67.49 94.52 110.13 120.85 123.22 140.33 141.36

H150 43.63 75-09 104.08 118.79 132-49 129.99 149.03 150.37

fP ' t e s t (S ig ) (S ig ) (S ig ) (S ig ) (S ig ) (S ig ) (S ig ) (S ig )

e.Xu(0i05) 2.54 5.12 7-43 7.44 16.77 9 .8 0 9.23 9.23

C2
to



fafcle 3 (fc)
E ffe c t o f d i f f e r e n t  lo v e la  of potach on h e ig h t o f

p la n t  ( in  cn)

ITreatssent
Days af t e r  p la n tin g

180(Levels o f 
potash)

30 60 90 120 150

K30 40.25 65*35 . 90.58 104.39 115.03

K100 42.98 68.25 95*86 110.94 120.50

S150 42 *92 71.59 101.24 115*96 133-26

5EM + 0.90 1.74 *  • •  • *  *

C.B.{0*05) 
»p» t e s t

•  •

CHS)
*  *

(BS)
7.43

(S ig)
7 .44
(S ig)

16.77
(Sig)

83 aa SJpt. s ig n if ic a n t

9.eo
(S ig)

210 A t h a rv e s t

121,79 141*77 141-41

9*23
(S ig )

9.23
(S ig )

CJ
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and 90th days, the h ig h es t le v e l o f  n itrogen  (150 kg 

p e r hectare) was found to  be su p erio r to  lower le v e ls .

But the lower le v e ls  rsmained on p a r . At 120th day there 

was an Increase in  the seen he ig h t o f  p la n t  w ith  increm ental 

doeea of n itro g en . But In  the l a t t e r  stag*a the h ighest 

la v s l  o f n itrogen  alone was s ig n if ic a n t  in  in c reas in g  &ht 

m an  heigh t of p la n t .  Ae s ta te d  e a r l i e r  n itrogen  being a 

key element o f p la n t  growth, i t s  e f f e c t  on the v eg e ta tiv e  

growth i s  re f le c te d  on the h e ig h t o f p la n ts .

In  the e a rly  s tag es  of growth the e f f e c t  of potaeh on 

m an  h e ig h t of p la n t was no t s ig n if ic a n t  ( Sablo 3 (b ) ) .  

Again, a s  in  the cess of number of leaves p e r  p la n t ,  the 

lack  of e f f e c t  o f po tash  on the he ig h t of p la n ts  may be 

due to  the le a s e r  absorp tion  o f potash by p la n ts  in  ths 

e a r ly  s ta g e s . The U n ite d  absorp tion  o f po tash  in  tho e a r ly  

s tag es  i s  in  Agreement w ith  the fin d in g s of the TapoloaI
Research S ta tio n  where i t  was found th a t  the maximum 

absorp tion  o f potaeh i s  only a f te r  3-4 months of p lan tin g  

(Anonymous, 1954, 1962).

At 90th day the h ighest le v e l  of potash (150 kg 
p e r  hec ta re) waa found to  be s ig n if ic a n tly  su p erio r to  ths



lower love la  in  increasin g  the mean heigh t o f p lan ts*

B at the lower level®  remained on par* In  a l l  the remaining 

s tages the h igher le v e ls  o f p o tash  had a  s ig n if ic a n t  a f f e c t

ever lower le v e ls  in  in c reas in g  the mean he igh t o f p lants*  

But between lower, le v e ls  th ere  was no s ig n if ic a n t  d iffe ren ce  

The e f f e c t  o f po tash  in  in c re as in g  the p la n t  h e ig h t was 

rep o rted  by F i l i a l  (1967) who found th a t  the p la n t  he igh t 

was s ig n if ic a n t ly  Increased by the ap p lica tio n  o f higher 

doees o f potash* Furewal and Dargon (1967) have a lso  

recorded increase  in  heigh t of co locasia  duo to  ap p lica tio n  

o f  n itrogen  and potash  in  Punjab*

The in te ra c tio n  o f n itrogen  and potash had no e f f e c t

in  tha heigh t o f p la n ts  as in  the case o f number o f leaves 
p er p lan t*

B* H e ld  a t t r ib u te  a and y ie ld

1* Hunter o f  tubers u e r  p la n t

The d a ta  on mean number of tubers p e r p la n t  are p re -  

sented in  Table 4 end th e i r  an a ly s is  o f variance in  

Appendix IV.

The r e s u l t s  shew th a t  neigher the le v e ls  o f n itrogen 

and potash  nor t h e i r  combination had any e f f e c t  in



Table 4
E ffec t o f  le v e ls  o f n itro g en  and po tash  on 

number of tubers p e r  p la n t

Treatment! H100 H15Q Mean

2S0 6.43 11.50 10.40 10.11

K100 10.50 10.70 9.28 10.16

*150 10.48 11.40 11.78 11.22

Mean 9.80 11.20 10.49 10.49

SBH 4- •  0.458



in c reas in g  the mean number of tubers  per p la n t .  Although 

the le v e ls  o f po tash  had no s ig n if ic a n t  e ffec t*  there  we* 

an increasing  trend  on the mean number of tubers  p e r p la n t  

w ith  higher doses of po tash . The above f in d in g  i s  in  agree
ment w ith th a t  o f Kendal and Hohankuaar (1972) who found 
th a t  there was n o t much d iffe ren ce  in  tha number of tubers

p e r p la n t by the ap p lica tio n  o f h igher le v e ls  o f po tash  

w ith  the earn© v a r ie ty  (n-165).

2 . Humber o f unproductive roo ta

The da ta  on mean number of unproductive ro o ts  p er 

p la n t  are presented  in  Table 5 and th e i r  an a ly sis  of 

variance in  Appendix V.

The d a ta  ehow th a t  n e ith e r  the le v e ls  o f n itrogen  and 

potash nor th e i r  in te ra c tio n  had any e f f e c t  in  the mean 

number o f unproductive ro o ts  per p la n t .  But a  decreasing 

trend  in  the nuaber of unproductive ro o ta  w ith  the 

in c reas in g  le v e ls  o f potash was no ticed . I t  i s  qu ite  

n a tu ra l th a t  when there i s  an in creasin g  trend  in  $he 

number o f tubers per p la n t  (Table 4) there w il l  be a  f a l l

in  the number cf unproductive ro o ts  p e r  p la n t .  This may 

probably be the reason why the le v e ls  o f potash could



Table 5

E ffe c t of d if fe re n t  lev e lo  of n itrogen  and 
potaeh on number o f unproductive ro o ts  per

p la n t

T reatm ents H5Q H100 K15Q Kean

K50 4 .53  5 .2 8 4 .2 8 4 .69

S100 4 .23  4 . GO 4 .5 8 4 .47

K150 4 .7 0  4 .33 3 .90 4.33

Mean 4.51 4 .73 4*25 4 .49

SEM + .  0 .489
----------------------



product a  decreasing  trend  in  the Bean number of unpro

ductive ro o ts .

3* Length o f tuber

The da ta  on aeon len g th  of tuber a t  h a rv es t, are 

p resen ted  in  ‘Table 6 and th e i r  ana ly sis  of variance in  

Appendix VI.

She r e s u l t s  show th a t  the le v e ls  of n itrogen  and 

po tash  and th e i r  combination hod no s ig n if ic a n t  e f f e c t  in  
in c re a s in g  the M an leng th  of tu b er. But an In creasing  

trend  in  the len g th  of tuber w ith increasin g  le v a la  of 

n itro g en  was n o ticed .

Since n itrogen  i s  involved in  the veg e ta tiv e  growth, 

the p re se n t observation th a t  n itrogen  had no e f f e c t  in  
in c reas in g  the len g th  of tuber ie  in  agreement w ith the 
find ings o f Alexander (1973) in  sweet p o ta to . P i l l a t  (1967) 

observed th a t  the e f f e c t  of n itrogen  and po tash  was not 

s ig n if ic a n t  in  in c reas in g  the leng th  of tuber in  tap io ca .

4* G irth  o f tuber

The Table 7 p resen ts  the d a ta  on the mean g i r th  of 
tubers and th e i r  an a ly sis  o f variance i e  given in

Appendix V II.



T able 6

E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  n itro g e n  
end p o ta sh  on le n g th  o f tu b e r  ( i n  e»  )

Treatm ent* H100 ^150 Kean

K50 21.55  22 .35  21.75 21 .87

K10q 20 .65  22 .98  22.60 22.07

&150 22.83 21.65  2 1 .9 8  22.15

Mean 21 .68  22 .32  22.11 22.03

SEM + » 0.469



T abla 7

E ffe e t  o f  d i f f e r e n t  l e v e l s  o f  n itro g e n  and 
p o ta sh  on g i r t h  o f  tu b e r  ( in  cm )

Traatesn ta S50 N100 H150 Mean
-------------- -------- — — — .— — — — .— „------ ,

K50 14.53 14 .78 14.95 14 .75

K100 14.85 1 4 .9 8 14-78 14 .87

K150 15.75 15.75 15.30 15.60

Mean 15.04 15 .17 15.01 15.07

CgD . (0 .0 5 )  fo r  the eonjparison between n a rg in a l
raoana - 0 . 7 0



She r e s u l t s  show th a t  n e ith e r  the le v e ls  o f n itrogen

nor the trea tm ent ccab 1 n a tio n s had any e f f e c t  on the neon 
g ir th  o f  tuber* But w ith in c reas in g  le v e ls  o f po tash  there

was an increase  in  the g i r th  o f tuber* She h ig h est le v e l 

o f 130 leg KgO p e r hectare  was found s ig n if ic a n t ly  superio r 

to  30 kg and 100 kg KgO p er fas o tare  • Here again the e f f e c t  

of n itrogen  follow s tha s im ila r  p a tte rn  a s  in  the case of 

leng th  o f tuber*

In  sweet p o ta to  i t  was found th a t  n itrogen  had no 

e f f e c t  in  increasin g  the g ir th  of tuber (Alexander * 1973)* 

P i l l a i  (1967) observed th a t  the higher le v e ls  o f potash 

increased  the g ir th  of tuber* Since the potash  i s  involved 

in  the sy n thesis  o f s ta rc h , the h igher le v e ls  would have 
enabled the uptake o f nore potash which in  tu rn  re su lte d  

in  the increase  in  the g i r th  o f tuber*

5* Weight of the a e r ia l  p a r ts  of p la n t

She d a ta  on mean weight o f a e r ia l  p a r ts  are  presen ted  
in  Table 3 and th e ir  an a ly s is  o f variance in  Appendix T ill*  

Free the r e s u l t s  i t  i s  seen th a t  higher le v e ls  o f 

n itro g en  and potash  had s ig n if ic a n t  e f f e c t  ±rf in c reas in g  

the weight of the a e r ia l  p a r ts  o f  p lan t*  P i l l a i  (1967) 

observed th a t the w eight of the v eg e ta tiv e  p a r ts  of the



Sabi* 8

E ffec t o f d if f e r e n t  le v e ls  of n itrogen  and 
potash  on weight of the a e r i a l  p a r ts  o f

p la n t  ( in  kg)

Treatment* Hg0 H10Q N15Q Kean

Kg0 2.330 3.200 3.700 3.076

* 100 3.000 3.600 4.000 3.600

K15q 4.100 3.330 3.450 3-626

Kean 3.143  3.443 3 .716 3.434

C«l>.(0.05) fo r  comparison between marginal means * 0.290 
C.D.(0«05) fo r  comparison between combinations » 0.490



p la n ts  Incraaned w ith  the a p p lica tio n  o f higher doses of

n itro g en  and potash* The in te ra c tio n  between n itro g en  and 

po tash  was a lso  h igh ly  s ig n if ic a n t  in  increasin g  the mean 

w eight of the a e r i a l  p a r ts  of p lan t*  The n a s i  cue w eight o f 

4*100 leg was recorded  under combinations of 50 kg n itrogen  

and 150 kg potash  p e r hectare whereas the ain inun  w eight 

o f  2*530 kg was noted a t  50 kg n itro g en  and 50 kg potash*

6* R atio  o f f le a h  to  r in d  in  tuber

The d a ta  on the r a t io  o f f le s h  to  r in d  are furnished 

in  Table 9 and th e i r  an a ly s is  of variance in  Appendix IS*

The r e s u l t s  show th a t only po tash  bad s ig n if ic a n t  e f f e c t  

in  in c reas in g  the p roportion  o f f le s h  to  r in d . The s ig n if ic a n t  

d iffe ren ce  noted between the h ig h es t le v e l a t  150 kg KgO 

and loweet a t  50 kg KgO per hec ta re  • As s ta te d  e a r l ie r*  s inc i 

po tash  ie  involved in  the s ta rc h  synthesis* h igher le v e ls  o f 

applied  potash  would have re su lte d  in  g re a te r  uptake of 

potaeh which in  tu rn  increased  the r e la t iv e  p roportion  of 

f le s h  to  r in d  in  tu b er. This nay probably be the reason 

fo r  the higher f le s h  to  rin d  r a t i o  a t  the h ig h es t le v e l  o f 

po tash  t r ie d  as compared to  the lower levels*



Table 9
E f f e c t  o f  d i f f e r e n t  l e v e l s  of n i tro g e n  and 
p o ta s h  on r a t i o  o f  f l e s h  to  r in d  in  tu b e r

Treatm ents N^q 1̂00 ^150 Kean

K50 7.03 7 .74 6.95 7.24

£100 6.85 7 .44 7.15 7.13

K150 7.75 8.25 8 .94 8.13

Mean .7 .21 7.81 7 .68 7 .56

C .D .(0 .0 5 ) f o r  com parison between 
m arg in a l means *s 1.032



7 . Y ield  of tuber p a r hector*

fha d a ta  on the y ie ld  of tu to rs  per hectare are pre

sen ted  Table 10 and th e ir  an a ly s is  o f variance in  

Appendix XI end In  Figure IV ( a ) .

The y ie ld  data  show th a t  the increm ental doses o f 

n itrogen  s ig n if ic a n t ly  increased  the y ie ld  of f re sh  tuber 

p e r hectare* With regard  to  po tash  the h ig h es t lev e l 

(150 kg XgO) s ig n if ic a n tly  increased  the y ie ld  of f re sh  

tuber per hec ta re  a3 compared, to i t s  lower le v e ls .  But

between lower le v e ls  there was no s ig n if ic a n t  d ifference*
\

M alavolta e t  *1.(1955) rep o rted  th a t  h ig h est tuber y ie ld  

in  tap ioca  could be obtained by doubling the doee of n itro g en . 

Russel (1961) found th a t  the e f f e c t  o f n itro g en  an ro o t  and 

tubers w il l  be p e rcep tib le  only on long d u ra tion  ©rope. The 
pronounced increase  in  y ie ld  no ticed  in  the p re sen t study 

ie  in  agreement w ith  the above fin d in g s .

The n itrogen  absorbed by p la n ts  are converted in to  

amino acids and p ro te in s  in  the e a r ly  stages of growth. Thus 

w ith  increased  I tv o le  o f n itrogen  supply , more p ro te in  i s  

produced which enables the p la n t  leaves to  grow la rg e r  and 

hence a  la rg e r  surface becomes av a ilab le  fo r  pho tosyn thesis .



Table 10

The effect t  o f  d i f f e r e n t  l e v e ls  o f  n itro g e n  and 
p o ta sh  on y ie ld  o f  tu b e r  ( i n  tonneo p e r  ha*)

.T reatm ent % 0  K100 H150 Mean

K50 31.220 32.000 39.030 34.110

K100 31.250 35.940 35.780 34.320

S150 38.360  30,360 37.200 38.000

Kean 33-610 35.460 37.360 35^480

C .E .fO .05) f o r  com parison between m arg in a l moans ■ 1 .42 
C .D »(0.05) f o r  com parison between com binations -  2 .44



In  many crops the amount of l e a f  area  av a ilab le  fo r  photo- 

sy n thesis  i s  p ro p o rtio n a l to  the amount of n itrogen 
supplied  (R u se tl, 1961).

The e f f e c t  of potash  in  increasing  the y ie ld  of tuber 

crops i s  w ell e s tab lish ed . Russel (1961) s ta te d  th a t  in  

the e a r ly  s tag es  of growth, p o tu s iu a  in c reases  the le a f  

area  o f the crop thus favouring  b e t te r  pho tosyn thesia . In  

add ition  potassium  aots as a  co rrec tiv e  to  harmful a f fe c ts  
o f n itrogen  andjis often  req u ired  fo r  the crops rece iv in g

high le v e ls  o f nitrogenous manures. High c o rre la tio n  

between the percentage of potassium and carbohydrate was

found to  e x i s t  in  p la n ts .  According to  Ksysr and 

Anderson (1992) potassium doss no t e n te r  in to  organio combi

nation  w ith in  the p la n ts .  They remain in  p la n ts  as so lub le  

inorganic s a l t s ,  th e i r  fundamental ro le  in  p la n ts  being 

undoubtedly reg u la to ry  o r c a ta ly t ic .  The carbohydrate 

metabolism i s  d istu rbed  by inadequate supp lies  of potassium*

The increase  in  the y ie ld  of tuber dus to a p p lica tio n

o f po tash  in  the p re se n t in v e s tig a tio n  la  in  agreement w ith  
the fin d in g s o f  white (1926), Grossman and da Assio (1951) 

S ilv a  and P re ire  (1968), Magoon a t  a l . ( l9 7 l )  and Mandal and 
Mohankumar (1972 a ) .
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The combination of n itrogen  and po tash  a leo  had 

e in i la r  e f f e c t . in  in c re a s in g  the y ie ld  of tu to r  p e r h e c ta re . 

The b igh t a t  y ie ld  of 39*03 tonnes o f tuber p e r  h to ta re  wat 

reoord td  w ith  150 leg n itro g en  and 50 kg po tash  p t r  hectare*

The Icw tflt y ie ld  of 31*22 tons per hec ta re  was noted a t  50 kg 

n itrogen  end 50 kg po tash  p e r h ec ta re . The in o ro ast in  y ie ld  

o f  tuber in  tap ioca due to  the combined ap p lica tio n  of 

n itrogen  and potash has bsen repo rted  by Abraham (1956) and 

P lU a i  (1967).

The b e n e f ic ia l e f fe c ts  of n itrogen  on len g th  and th a t  
o f po tash  on g ir th  as w ell as th e i r  b e n e fic ia l e f f e c ts  on

the prim ary functions o f p la n t growth would hare con tribu ted  

to  the increased  y ie ld  o f tubers .

Q uality  character*

1 • Percentage of a ta r  oh

The d a ta  on the s ta rc h  percentage of tuber ere giyen 
in  Table 11 and in  Figure IV (b) and th e i r  an a ly s is  of 

variance in  Appendix XXI.

From the data  I t  la  found th a t  the s ta rc h  con ten t o f 

tuber increased  w ith  in c reas in g  le v e ls  o f n itrogen .

Russel (1956) has po in ted  out th a t  tho crops grown fo r  th e ir



Sable 11

She e f f e c t  of d if f e re n t  le v e ls  o f n itrogen  and 
potash  on s ta rc h  content ($) o f  tuber (on oven

dry b a s is )

Treatment* o 
I

rf* 
I

H100 Ji150 Kean

*50 68.00 71.73 76.65 72.39

*100 69.25 72.65 77.12 73.00

*150 69.73 73.03 77.70 73.48

Mean 69.25 72.47 77*15 72.96

C.2 .(0 .0 5 ) fo r  comparison between m arginal soeana « 0.60



ca rb o h y d ra te3 each  a s  r o o t  crops 110l i t  from n itro g e n

m anuring th rough  in c re a se d  l e a f  a re a  b ro u g h t ab o u t by 

n i tro g e n  v/hlch en ab lee  h ig h e r  r a te  o f  p h o to s y n th e s is .  She 

in c re a se d  s ta rc h  p e rce n tag e  due to  the  a p p l ic a t io n  o f  h ig h e r 

doses o f  n itro g e n  i a  i n  agreem ent w ith  the f in d in g s  o f  

P i l l a i  (1967) and O hidanantha P i l l a i  (1967) i n  ta p io c a  

and c o l ocas l a  r e s p e c t iv e ly .  They observed th a t  th e  h ig h e r  

l e v e l s  o f  n itro g e n  in c re a se d  the  p e rc e n ta g e  o f  s ta r c h  in  

tu b e r  and eo ra  r e s p e c t iv e ly .

W ith re g a rd  to  p o ta sh  th e  h ig h e s t  l e v e l  o f  150 leg p e r  

h e c ta re  was s ig n i f i c a n t ly  s u p e r io r  to  the low er le v e l  

( 50 kg KgO p e r  h e c ta r e ) .  The low er le v e ls  a l s o  d if f e r e d

s ig n i f i c a n t ly  i n  in c re a s in g  th e  p ercen tag e  o f s t a r c h .  But 

th e re  was no s ig n i f i c a n t  d if f e re n c e  between 100 kg £„0 and
r *

150 kg KgO p e r  h e c ta re .

The t r a n s lo e a t io n  o f the s ta r c h  formed in  the  l e a f  

to  the  s to ra g e  tu b e r  I s  in f lu e n c e d  by ilia a c t io n  o f  p o ta sh ,

Tsuno and F u g is i (1965) have shown t h a t  p o ta sh  p a r t i c ip a t e s  

i n  the p r o te in  m etabolism  o r in  th s  h y d ra tio n  o f  tu b e r  

t i s s u e s  o r  b o th  p ro c e s s e s . I t  i s  th e re fo re  p o s s ib le  

t h a t  p o ta s h  may be a s s o c ia te d  w ith  th e  p h o to sy n th e tio



a c t iv i ty  through p a r tic ip a tio n  in  p ro te in  metabolism end 

Accelerated tram olocation o f photosynthates from leave» 

to  tubers* th e re fo re  the r e s u l t s  obtained in  the p re sen t 

in v e s tig a tio n  are  in  agreement w ith  the find ings o f  

F i l i a l  (1969) and Kumar a t  a l.(1 9 7 1 ) . The r e s u l t s  repo rted  

by the Tapioca Research S ta tio n , Trivandrum a lso  fu l ly  support

the above observation  (Anon, 1957)* S im ilar r e s u l t s  have 

been observed by Ohidananda F i l i a l  ^1967) in  oolooaala*

The in te ra c tio n  of n itrogen  and po tash  was n o t s ig n if ic a n t  

in  increasin g  the percentage of s ta rc h .

2 .  n itrogen  and crude p ro te in  con ten ts of tuber

The data on the n itrogen  and crude p ro te in  con ten ts of
/

tuber are fu rn ished  in  Tables 12 and 13 and th e i r  an a ly s is  

o f variance in  Appendices X III and XIV re sp e c tiv e ly . The 

p ro te in  content o f  tuber i s  i l l u s t r a t e d  in  Figure V ( a ) .

The r e s u l t s  show th a t  n itrogen  increased  the n itrogen  

and crude p ro te in  content o f tuber p rogressively*  But 

contrary  to  the above a  gradual reduction  in  the n itrogen  

and crude p ro te in  conten ts of tuber was no ticed  w ith 

increasin g  le v e ls  of po tash . M alavolta a t  a l . (1955)



T . t l .  12
E ffso t o f d if f e r e n t  lev e la  of n itro g sn  end po tash  
on n ltro g tn  £ In  tubsr ( on crrsn dry b as is  )

Trsatm tnt H50 H100 N150 m&n

£^q 0*3575 0.4362 0*4505 0*1137

K100 0.3146 0.4147 0.4290 0.3661

s 150 0.2717 0.3933 0.4147 0.3599

Hsan 0*3146 0.4137 0*4314 0.3066

C.3).(0*05) fo r  comparison botwsen m arginal seans *0.0054



i and
p<9T C sa v a  c r w u s  j ju v u B j.i i  u u u w u t i  \ ; J /  uJ! t u b e r s

( on oven dry b as is )

Treatm ents % o H100 ' Ij150 Mean

K50 2.210 2 .7 2 6 2.823 2 .507

E100 1.930 2.985 2.680 2 .398

*150 1.680 2.443 2.585 2.236

Mean 1.940 2.585 2.696 2 .407

C.B.(0.05) fo r  comparison bo tween m arginal means *0.036
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have found th a t  the h igher le v e ls  o f n itrogen  increased  Hit 

p ro te in  percentage of drops* In v e s tig a tio n  conducted a t  

ths Tapioca Reatarch S ta t io n , Trivandrum ro v e e ltd  th a t  the 

a p p lica tio n  o f n itrogen  as ammonium su lphate increased  the

n itrogen  con ten t of tu h ers  while potassium  showed a  nega

tiv e  in fluence  (Anon, 1960). S im ilar r e c u l ts  have teen  

obtained by f i l i a l  (1967) who observed th a t  crude p ro te in  
content of tubers was s ig n if ic a n t ly  increased  by higher 

doses o f n itrogen  and phosphorus while po tash  a t  200 leg per 

heotare re su lte d  in  s ig n if ic a n t  reduction  in  the crude 

p ro te in  con ten t o f tu b er. Pushpadas (1968) a le o  found th a t  

there was a reduction  in  the orude p ro te in  conten t o f tuber 

w ith the ap p lica tio n  of po tash . Ths combined e f f e c t  of 

n itrogen  and potash d id  n o t show any s ig n lf ie a n t  e f f e c t  

on Hie n itro g en  and the orude p ro te in  con ten ts  of tuber*

3* Hydrocyanic a d d  con ten t of tuber

Table 14 and Fig* V(b) p re sen t the d a ta  on the 

hydrocyanic ac id  con ten t o f tu b er. T heir ana ly sis  o f 

variance i s  given in  Appendix XV.

Ths r e s u l t s  show th a t  the hydrocyanic ac id  conten t 

of tuber increased  w ith  Inc reasin g  le v e ls  o f n itro g en .

There was a  reduction  in  the hydrocyanic ac id  content



Sable 14

E ffe c t  o f d if fe re n t  le v e ls  of n itro g en  end potash 
on Hydrocyanic ac id  con ten t o f tuber ( in  sg /kg  of

in te r )

Sri&tSQQt Hgo ^100 Kean

Xgo 56.18  58.61 45.74 39.51

X100 33.48 37.26 41.58 27.44

JE15Q 32.94 36.18 39.96 36 .36

Mean 34.20 - 37.35 41.76 34.43

C .I . (0.05) fo r  ocaparison between m arginal Beans « 2.72



w ith  tha h igher dose of potash  i e . ,  150 kg p t r  hectare* The

above r e s u l t s  ere in  agreement w ith the fin d in g s  of 
E ru ljn  (1967) and In d ira  e t  a l.(1972) who rep o rted  th a t the 

cyanoglucODide content o f tubers was increased  by the a p p li-  

ca tion  o f  n itrogen  and decreased by potash•Pushpadas ( 19G8) 

a lso  rep o rted  th a t  there  was a  reduction  in  t in  "Linaffarln* 

conten t of tuber w ith the ap p lica tio n  o f potash*

Economics of manuring

I t  ie  ev iden t f re e  the Table 16 th a t among the n u tri*  

e n ts  t r ie d  the h ig h es t lo v e l o f potash i e . ,  150 kg KgO 

p ar hectare gave tha maximum p r o f i t  o f Rs.887.00 over i t s  

low est le v e l  ie*» 50 kg po tash  p a r  h e c ta re . But there was 

no correepending increase in  the y ie ld  w ith  the 100 kg IgO 
p e r h ac ta re . I t  re su lte d  in  a lo s s  of H3. 77.00 w ith  regard 

to  n itrogen  the h ig h est le v e l  (150 kg H /ha.) gave the 

maximum p r o f i t  o f  8s*625*OQ.

Among the two n u tr ie n ts  t r i e d  potash gave the maximum 

p r o f i t  followed by nitrogen*



Tati* 16
SconosaicG o f  a p p l ic a t io n  o f  d i f f e r e n t  lev e l©  o f  n i t r o g e n  and

p o ta s h  to  ta p io c a

L eve ls  o f  
n u t r i e n t s  
i n  kg/ha*

f i e l d  o f  
t u t o r s  in  
to n n es p a r  
h e c ta r e

Value o f  
produce

In c re a s e  
o r  d ec re 
ase  over 
th e  lo w e s t 
l e v e l

C ost o f  
f e r t i l i 
z e r s

E x tra  c o s t  
o f  f e r t i l i 
z e r s  o v er 
t h a t  o f  th e  
lo w e s t

P r o f i t  due to  
th e  f e r t i l i z e r  
a p p l ic a t io n  o ver 
th e  lo w e s t l e v e l

Fa. Es. &. Is. f c .

Rltro&ess
50 kg  h /h a . 33.610 '1 0 0 8 3 .0 0 •  # 250.00 * 4 •  e

100 kg  !?/ha. 35.460 10638.00 555.00 500.00 250.00 305 .00
150 kg  K /ha. 37.360 11208.00 1125.00 750.00 500.00 625 .00

P o ta sh ,

50 kg KgO/ha . 34 .110 10233.00 •  e 140.00 a  * e  *

100 kg KgO/ha .  3 4 .320 10296.00 63.00 280.00 140.00 -7 7 .0 0  ( lo s s )

150 kg KgO/ha .  30 .000 11400.00 1167.00 420.00 280 .00 387 .00

Coot o f  1 kg o f n i tro g e n  . .  . .
Coot o f  1 kg  p o ta s h  . .  . .
P r ic e  o f  a  to n n e  o f  f r e s h  ta p io c a  t u to r

« rs.5.00 
* £>.2.£0 
« fc.3ao .00

Cl
oo



SUMMARY AND 
CONCLUSIONS



An experiment was conducted a t  the College of A gricu ltu re , 

V ellayon l, w ith the ob jeo t o f studying the e f f e c t  of d if fe re n t  

le v e ls  of n itrogen  (50, 100 and 150 kg H per hec tare) and 

po tash  (50# 100 and 150 kg KgO p er h ec ta re ) on the growth

y ie ld  end q u a lity  o f a  high < y ie ld ing  v a r ie ty  of tapioca#
2

H-165• The experiment was c a rr ie d  ou t in  a  5 f a c to r ia l  

Randomised Block Design w ith  four r e p l ic a t io n ! » N itrogen 

and po tash  were supplied  in  the form o f ammonium su lphate 

and m uriate o f po tash  re sp e c tiv e ly .

The re s u l ts  of the experiment are summarised hereundert-

1. Baaal d ressin g  of n itrogen  and potash  increased  the 
number of leaves and p la n t h e ig h t.

2 . D iffe re n t le v e ls  o f n itrogen  s ig n if ic a n t ly  increased  
the number of leaves in  the e a r ly  s tages o f growth.
The maximum number of leaves wee recorded a t  120th 
day a f te r  p lsn tin g  a t  150 kg H /heotare.

5 . N itrogen e ig n if io a n tly  increased  the p la n t  heigh t 
a t  a l l  s tages o f growth. The maximum heigh t was 
recorded a t  h a rv es t w ith 150 kg N /heotare.



There was increase  In  the number o f leaves on 90th 
and 120th  day a f te r  p lan tin g  due to  po tash  a p p lic a tio n . 

Maximum number o f leave® was produced on 120th day 

a f te r  p la n tin g  by 150 kg KgO p er h e c ta re .

She d i f f e r e n t  le v e ls  o f  po tash  increased  the  p la n t 

he igh t a t  a l l  s tag es  o f growth except a t  50th  day 

a f te r  p la n tin g . She maximum heigh t vaa recorded a t  

h a rv es t w ith  150 kg p e r h ec ta re .

Levels o f n itrogen  and po tash  had no e f f e c t  on the 
number and leng th  o f  tu b e r .

D iffe re n t le v e ls  o f n itrogen  and pctaeh  o r th e i r  

combinations a lso  bad no e f f e c t  on the red u c tio n  o f 

unproductive ro o ts .

The ap p lica tio n  of potash  s ig n if ic a n t ly  increased  the 

g i r th  o f tu b er. The maximum g i r th  o f 15-75 cm was 

recorded a t  150 kg KgO p er h ec ta re .

N itrogen and po tash  in d iv id u a lly  and in  combination 
in creassd  the weight of a e r ia l  p a r ts  of p la n t.

She n itrogen  and po tash  in d iv id u a lly  and in  combination 
s ig n if ic a n t ly  increased  the y ie ld  o f tu b e rs . She 

maximum y ie ld  o f 39.03 tonnes of tuber per hectare  was 

recorded by the a p p lica tio n  of 150 kg n itrogen  and 

50 kg potash  p e r  h e c ta re .



1 1 * There was an increase  in  the e ta r  oh con ten t of tuber 
w ith  in c reas in g  le v e ls  of both n u tr ie n ts  t r ie d -  
The maximum p er cen t o f  (80.63#) s ta rc h  was obtained 

w ith  150 kg each o f n itro g en  end po tash  p e r hectare*

12 . There was an increase in  the n itrogen  and crude 

p ro te in  con ten t of tuber w ith d if fe re n t  l tv o lo  of 

n itrogen  and po tash . The maximum o f 2 . 587# crudt 

p ro te in  was recorded a t  150 kg n itrogen  and 50 kg 
po tash  p e r h ec ta re .

13* S ig n if ic a n t reduction  in th e  hydrocyanic ac id  conten t 

o f tuber was recorded w ith  the in c reas in g  le v e ls  of 
po tash . On the o ther hand there  was an Increase  in

.. f '

the hydrocyanic ac id  con ten t w ith  in c re a s in g  le v e ls  

o f n itro g en . The maximum hydrocyanic ac id  con ten t of

39.96 mg p e r kg was recorded a t  150 kg If p e r hectare

and the m in im a of 32.94 mg/kg was noted a t  
150 kg KgO /h e c ta re .

14. She h ig h est r a t i o  o f f le s h  to  r in d  was obtained fo r  
an a p p lica tio n  o f KgO a t  150 kg p e r h e c ta re .

The d if fe re n t  le v e ls  of n itro g en  had no e f f e c t  in  

in c reas in g  the r e la t iv e  p roportion  o f f le s h  to  
r in d  in  tuber*



15* Maxima p r o f i t  o f &.887.00 was obtain# d w ith  th# 

ap p lica tio n  o f 150 leg KgO p e r hec ta re  and fe.625.00 

woo obtained fo r  the ap p lica tio n  o f 150 leg n itrogan  

p#r heo tar# •
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APPENDICES



M eteorological d a ta  recorded a t  V olleyani 
d ir in g  the crop season.

Crop season period  T otal
(1974 and 1975) R a in fa ll

( 1) (2)

Ju ly  2 -  Ju ly  8 56.6

Ju ly  9 -  Ju ly  15 87*9
Ju ly  16 -  Ju ly  22 66.5
Ju ly  25 -  Ju ly  29 169.9
Ju ly  30 •  Aug. 5 76.6
Aug* 6 -  Aug. 12 37.4 ,
Aug.13 -  Atg. 19 217*2
Aug* 20 -  Aug. 26 28.0
Aug*27 -  S ep t. 2 a •
S ep t.5 -  S e p t.9 22.0
Sept*10 •  Sept.16 39.0
Sept* 17 -  S ep t.23 143*0
Sept*24 -  Sept.30 70.0
Oot.1 •  Oct. 7 9.0
Oct.O -  Oct*14 103*0
0ct*15 -  Oct.21 * *
0e t .22 -  C o t.28 • a
O ct.29 -  Not. 4 • *
Nev.5 -  Hcv.11 22*4
Nov.1 2 . -  Nov.18 8.6

So.of weekly average Weekly
ra in y  tem perature average
days in  degree h u a id ity

cen tig rad e» £

Max. Min.

(3) (4) (5) (6)

2 28.2 22.3 90
6 29.2 22.6 87
5 27*6 22.0 93
7 28.0 23.0 89
4 29*1 23.4 90
4 29*1 23.2 92
6 29.2 23.4 92
2 29.3 23.1 88
• 29.6 23.2 84
1 29.7 23.2 88
3 28.5 23.1 89
5 29.1 23.7 89
6 29.0 23.7 92
3 29.1 23.6 89
2 30.1 23.2 87
9 30.3 23.7 91
a 30.7 24.1 86
a 30.7 23.1 87
1 29.3 22.8 90
1 30.5 22.3 88



(1) . . .  . <2) <3) (4) (5) (6)

N o v .19 - Nev.25 33.5 1 30.7 23.0 89
Nor.26 - Lee. 2 • ft •  * 31.2 23.9 86
Leo. 3 * Lee. 9 ft • • ft 30.9 23.3 87
Leo.10 - Lec.16 * • 31.2 22.8 89
Bec.17 - Dec*23 1 » 31.3 23*2 ....89 ..
Lac.24 - Lec.30 * * • ft 31.4 23-4 86
L ee .31 - J a n .6 -  '75 • ft •  • 31.5 21.6 86
Jan . 7 - J a n .13 * e • 4 31.2 22.3 87
J a n .14 - J a n .20 40.0 2 30;9 22.4 89
J a n .21 - J a n .27 • ft • • 31.0 23.2 89
Ja n .20 — Feb. 3 • e • * 31.2 23.4 87
Fftb. 4 - Feb. 10 4  4 • • 31.1 23.2 88
Feb.11 - Feb. 17 «• 31.3 23.2 88
Feb.18 - Feb. 24 « ♦ # • 32.2 24.4 69
Feb.25 - March.3 63.0 1 32.1 23.7 89
March*4 - March.10 * • 31.1 23.4 86
March.11- March 19 * • •» 31.2 23.9 8S



Source OS d f Variance F

T o ta l 369 .0 7  35

B lock 2 2 .7 9  3 7 .5 9  1 .15

Treatm ent 188.43 @ 23-55 3 -58
48**94*

K 130.72 2 6 5 .3 6  9 .94

S 5 .4 9  2 2 .7 4  ^-1

» x K  52 .22  4 13 .05  1 .9 8

E rro r  157*85 24 6 .5 7  • *



Source S3 d f V ariance F

T o ta l 737 .28 35 « • » «

Block 96.50 3 32 .16 2 .56

T reatm ent 340.14 8 42.51 3.39*

N 192.74 2 96.37 7.69*

K 57.60 2 20.80 2 .30

N x  & 89.80 4 22.45 1.79

E rro r 300.64 24 12.52 e •



Source SS ' d f Variance

Total 1277.09 35 ft ft ft ft

Block €65.37 3 221.79 18.16

Treatment 318.28 8 38.78 3.17

N 70.21 2 35.10 2.87

K 119.79 2 59.69 4.90

H x K 128.28 4 32.07 2.63

E rror 293.44 24 12.21 • ft

*



Source S3 df Variance F

•Total 866.83 35 « e •  •

Block 72.69 3 24.23 1.14

Treatment 286.08 8 35.76 1.68
H 46.56 2 . 23.28 1.10
K 152.34 2 76.17 3 .591
N X K 07.18 4 21.79 1.02
E rror 508.06 24 21.16 •  •



Source SS d f Variance

Total 782.66 35 • • 9 ft

Block 366.00 3 122.0000 ■ 8.22
Treatment 60.60 8 7,5700 i
N 2.20 2 1.1000

K 4*00 2 2.0000 1

H X t 54.40 4 13.6000 ^  1

E rro r 356.06 24 14.8300 • •

* *



Source S3 df Variance

T otal 714.15 35 9 9 • «

Block 199.23 3 66.41 3.97*

Treatment 113.90 8 14.23 L1

H 18.44 2 9.22 l a

K 1.58 2 0.79 L \

N x K 93.88 4 23.47 1.41

E rror 401.02 24 16.70 * •



Source SS d f Variance

T otal 626.3
Block 35.3
Treatment 333.6
N 10,1
K 39.8

R z E 283 .7
E rro r 257.4

35

3 11.7 1.09

8 41.7 3.89**

2 5.05 .4.1

2 19.90 1.85

4 70.90 6.62**
24 10.70



S o ta l 6882.22

Block 275.30

Treatm ent 2031.57

11 1044.20

K 833.20

H U 154-17

E rro r 4775.35

d f yarianoe 5*

35 • • • •

3 91.76 -61

8 253.94 1.290

2 522.10 2.650

2 416.60 2.110

4 30.54 0.196

24 196.63 • #



Source SS df Variance F

Total 638.17 35 •  • • ft

Block 253.09 3 64.36 ' 8.60
Treatment 149.78 8 18.72 1.91
H 86.66 2 43.33 4.42'

X 45.80 2 22.90 2.34
B x X 17.32 4 4.33 L 1

E rro r 235.30 24 9.80 ft ft



source SS &f Variance F

T otal 2393*79 35 •* *•

Block 186.20 3 62.10 1.67

Treatns n t  1317.58 8 164.69 4.44*

n  948.86 2 474.43 12.79*

K 234.22 2 117.11 3.15

M X K 134.50 4 33*62 ^.1

E rro r 890.01 24 37.08



Source SS df Variance

Total 4337.47 35 • e • •

Block 109.69 3 36.56 . 4,1

Treatment 2344.3Q 8 ‘ 293.03 3.73

N 1382.50 2 691.25 8.80

K 682.70 2 341.35 4.30*

N x E 279.05 4 69.76 4.1

E rro r 1883*48 24 78.47 . • •



Source ss 61 Variance F

T otal 6087.50 35 • « • A

Block 65.70 3 21.90 L \

Treatment 3193.60 8 339.20 3.33

N 1029.40 2 514.70 4.36

X 1497.37 2 748.68 6.35'

N U 666.83 4 166’. 70 1.41

E rror 2828*20 24 117.80 • #



«• m  m  «e m*mm mm m  «m

Source SS df Variance 5*

Total 6087.50 35 e • e e

Block 65.70 3 21.90 l \

Treatment 3195.60 8 339.20 3.38

H 1029.40 2 514.70 4.36'

% 1497.37 2 748.68 6.35

N x K 666.83 4 166’. 70 1.41

E rror 2828.20 24 117.80 e e



Analysis o f variance tab le  fo r  heigh t 
o f  the p la n t  in  osi a t  120th day a f te r  

p la n tin g

Source ss df Variance P

2?otal 5223-98 35 • • • •

Block 113.25 3 37.75

Ire a to e n t 2758*54 8 344.81 3.51**
H 1108.04 2 554.02 5.64**
K 1277.43 2 638.71 6.51**
H x K 373.07 4 93-26 Z.1

Error 2352.19 24 98.00 • •



A c a l y a i a  o f  v a r i a n c e  t a b l e  f o r  h e i g h t  o f  t h e  

p l a n t  i n  e a  a t  1 5 0 t h  d a y  a f t e r  p l a n t i n g

T o t a l 1 3 3 5 0 . 8 0

B l o c k 3 8 0 9 . 3 0

T r e a t m e n t 4 7 6 8 . 4 0

» 1 8 2 2 . 0 1

E 2 1 0 0 . 9 0

2 I , X  K 8 6 5 * 4 9

E r r o r 4 7 5 3 . 1 0

d f V a r i a n c e F

3 5 f t  f t •  f t

3 1 2 6 9 . 7 0 6 . 4 0 * *

8 5 8 8 . 5 0 3 . 0 2 *

2 9 1 1 . 0 0 4 , 6 0 *  -

2 1 0 5 0 . 4 5 5 . 3 0 * *

4 2 1 6 . 3 7 1 . 0 9

2 4 1 9 8 . 0 4 *  *



Source SS d f  V ariance F

T o ta l 6342*60 35 a m • •

B lock 78 .00 3 26.00 L \

T re& taent 2970.70 8 371.30 2 .70

H 960.52 2 480.26 3.50

K 1489.05 2 744-53 5.43

N x K 521.13 4 130.28 a

E rro r 5293.90 24 137.20 * • _



An&lyais o f  v a r ia n c e  ta b le  f o r  h e ig h t o f  th e  
p la n ts  in  ea  a t  210th  day a f t e r  p la n t in g

Source SS d f  V ariance F

T o ta l 5870.99 35

B loch 87.63 3 29.21 L \

T reatm ent 2970.33 8 371.29 3 .17

N 1005.61 2 502.00 4 .29

K 1388.02 2 694.01 5 .92

N x  3£ 576.70 4 144.17 1 .23

E rro r  2013.03 24 117.20 . .



Source S3 df Variance

Dotal , 112.60 35 a  * ' 9 9

Block 12.33 3 4.11 1.58

Treatment 37.88 8 4.73 1.83
14.45 2 7.23 2.79

K 10.80 2 5.40 2.00
H X I 12.63 4 3.16 1.22

E rror 62.39 24 2.59 •  •



5*Otel 71.47 35 9 • 9 *

illook 2.40 5 0.80 l i

T ruataent 4.80 8 0.60 £1

K 1.40 2 0.70 Z.1

K 0*78 2 0.39 t \

N 3t K 2.62 .4 0.65

Srcor 70*75 24 2.90 • •



Source SS d f Variance

Total

Bloch

Treatment

H

K

N x K 

E rro r

91.58
10.22

17.19

2.57

0.48

14.14

64.17

35

3
3

2

2

4

24

3.40

2.14

1.28

0.24

3.53

2.67

1.270

L1

L1

l a

1.320



A nalysis o f  v a r ia n c e  ta b le  f o r  isean 
g ir th  o f tuber i n  on

Source SS d f  V ariance F

T otal 22.50 35 • • ft •
Block 0 .2 8 3 0 .0 8 L%

T reatm ent 6.09 8 0.761 1 . 1 1

H 0 .1 8 _ 2 0.090 I A
K 5.10 2 2.550 3.740
H x  S 0.81 4 0.220 I A
E rro r 4 < » 4 I Oe(f | 24 0.683 « •



Analysis o f variance tab ic  fo r  weight of 
the a e r ia l  p a r ts  of the p la n t

Source ss d f Variancee Jf

Total 13.48 35 •  e m •

Block 0.72 3 0.24 2.00

Treatment 9.81 8 1.22 10.16**

N 1.98 2 0.99 8.20**

K 2.51 2 1.55 9.58**

N x K 3.52 4 1.38 11.50**

B rror 2.93 24 0.12 •  •



Appendix IX
A nalysis o f variance tab le  fo r  the r a t io  

o f  f le s h  to  rin d

Source S3 df Variance F

T otal 59.30 35 • ft ft ft

Block 3.64 3 1.21 0.724

Treatment 15.40 8 1.94 1.16

K 2.36 2 2.18 1.30
t 10.31 2 5.15 3.08*

X x  I 2.31 4 0.72

E rro r 40.13 24 1.67 • •



Source SS d f V ariance F

T o ta l 50.73 35 « • • 9

Block 1 .8 6 3 0.62 1 .08

(Treatment 33 .08 8 4 .3 8 7.68**

N 7 .2 8 2 3.64 6.38**

K 10.72 2 5 .3 6 9.40**
N x K 17-08 A 4 .27 7.49**

E rro r 13.79 24 0 .5 7 • «



Source SS df Variance F

Total 315.85 35 • 'ft * •

Block 1.14 3 00.38 4.1

Treatment 260.11 8 32.51 14.32

H 68.34 2 34.17 15.06"*

K 92.92 2 46. 4 6 , 20.46**

;i ]i K 90.85 4 24.71 10.88**

Error 54.60 24 2.27 ft ft



Source ss d f Variance F
ee ee vteeeeetf awflMeeiM

Total 405 *41 35 • e * e

Block 5.41 3 1.80 3.30*
Treatment 367.11 8 48*38 79.96**

H 379.60 2 189.80 38.81**

X 7.18 2 3.59 6.70**
If x K 0.33 4 0.00 <1
B rror 12.89 24 0.53 , ;• •

*
**

S ig n if ic a n t a t  5 p e r cen t le v e l 
S ig n if ic a n t a t  1 per cen t le v e l



Source SS df Variance T
------------------ ti«i1ii■ii

T o tal 0.123890 35 • • •  e

Slock 0.001340 3 0.000440 1.47
Treatment 0.116741 8 0.014520 33.BO**
H 0.095746 2 0.047873 113.00**
K 0.016040 2 0.009020 20.90**
H X K 0.002955 4 0.000738
E rro r 0.010316 24 0.0004208 • *



Anelysi* of variance ta b le  fo r  percentage of 
crude p ro te in  in  tuber

Source

Total
Block

TraatRent

*

K

3? X X 

E rror

ss

5.33
0.05

4.63

4.00

0.74

0.09

0.45

df

35
3

8

2

2

4

24

Variance

0.016

0.603

2.000

0.370

0.022

0.0187

<1

32.20

101.95

19.07

1.10

*#

■**



Source SS d f  V ariance F

T o ta l 441*35 35 ••  ••

3 lo ck  8 .22  3 2 .74  2 .58

T re a ta a n t 407*81 8 50*97 48*08*s'
g 343*08 2 171.54 1 61.83**

X 58.47 2 29.23 27.57**

I* x  K 6 .26  4 1 *56 1 .47

E rro r  25*32 24 1 .06  . .




