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INTRODUCTION 



Cassava ( M a n i h o ~  esc~rlctl/(r Ct-antz) popularly knoivll as taploca is clt~t.  ol' 

the world's most itnportant staple food crop. I t  ranks sislll arnollg ttlc 111;yor 

contributors of food in the world, t l ~ e  others being wheat, rice, ~naize, potrlto ; ~ n d  

barlcy (Ghosh el ui., 1988). Approximately 60 per cent of the nor ld ' s  cassava 

production is used as huma11 food sel+ving as an in~portarlt staple lboJ for morc  

than 500 million people (Mohankumar e l  ul., 2000). I t  i s  a ~la t ivc  of' Brazil i n  

Latin America and was introduced to India (Kerata) by t l ~ c  Portuguese in ihc 17'" 

cetltury. Among the different tropical root and tuber crops grown in India, 

cassava is of significance since it can produce more calories per unit area per unit 

time. Its importance in tropical agricuiti~re i s  due to its drought tolerance and 

wide flexibility to adverse soil, nutrient and management conditiolls including 

time of harvest. 

The croppir~g pattern scenal-io has \vittiesscd challgc cspcci:~l I!, i l l  Kc!l.:~ln 

where plantation crops 11:1vc started gairlirlg l )~-o~ni t le :~cc  i n  i~ l>la~lds .  LC!KI!;I I>ciilg 

a food det ic i t  statc. cassriva nssulncs impot (ancc  ;IS s ~ ~ p p l c n ~ c i ~ t ; ~ ~ . ! .  I':)od il,:ill IIIIJ 

thlls provides I'uod sccul-it? ;ind a\ , r j ids iil.;iitl i u  O ~ I I -  ccrltlcllli!, I'ot i111po[,1 0 1 '  t ILL*, 

I3esides, cassava I~olds pl-u111isc us ; I I I ~ I ~ I ; ~ I  ii'cci ; i ~ l c l  :ib I.il\\ [1111tct.i;11 I'oI -  i [ \ c i ~ ~ ~ ~ ~ . i c ~ .  

But cassava area undcr traditional up land  rainl'ecl s i t~~at io l l  i s  clcclii~ing y~.acl~~nll!, 

in Kcrala. On thc other halid, thc arca undcr  lo~vland si t i~;~tiou i s  inctci isi t~g iiith 

the gradual replacement of ricc by cassava. Due to thc high cost ot' [ohotit.. nrlti 

lack of timely availability of  labour, the thr~ilcr 11;~s t.cplaccd ricc i v i t l ~  c;iss;~ia i t )  

IowIands. Shorl cluration varieties of cassava arc bcillg g o i i i l  cont i r l r~o~r~ly  01. 

rotated i v i l t ~  banana and vcgctablcs in sucli lu~ids. 'l'lius tl-rcrc is :I 11.c.ud to d c i  clop 

managclnent strategy for cassava i 11 lo\i/lnnd i l l -oduc~io~~  systclll. 



There are many promising locai short duration val-ictics like 

Kantharipadappan and Kariy ilapothiyan with good cooki t ~ g  qua1 i ty 'I'hcrc arc 

also early maturing, high yielding varieties like Sree Jaya and  SI-ce Vija ja  

released from Central Tuber Crops Research Institute (CTCRI) and N idh i and 

Kalpaka released from Kerala Agricultural University ( K A U ) .  Of these, Sree 

Vijaya is a selection from indigenous germplasm col Iection from Kottayarn 

district. I t  i s  an early maturing variety (6-7 months) suited for lowlands wit11 

excel lcnt cooking quality (CTCRI, 1998a). 

An integrated ~iutricnt supl>ly is highly essc~ltial to r ~ i i l i ~ c  higllcs crop 

yields as well as to maintain soil productivity. H u t  thcru is r l r ,  s~icl l  I'ack;igc. ol '  

Practices (POP) by K A U  lor short duratiotl variclics of' 2;1ssaim:! i 1 1  lo\\ l ; l ~ i d ~ .  

Di ffcrcntial rcspollsc to nill.ogen (1) appl i c ~ l i o ~ l  nJ3s  nhser\,ccl t r d i t t'ct-CII! bl~ot.: 

duratiorl varieties o f  cassava ii/hicll necessitntctl s~;lncln~.(liz;~t i 0 1 1  0 1  S I c \  c ls.  

Farmyard m~inurc (t:Y h,?) is t t ~ c  nlo.;r c o n l r n o ~ ~ l !  i t ~ ~ l  or!;;~t~iL, I I ; ; ~ I ! L I ~ C ,  

Inadequate availability of I4.Y M Iias Icd 11s to think of';~lruri~atc buut.cc.s r,I ot-g;i~~i; 

manure. Poultry maliul-e ( P M )  is nIso lal-gcly i~setl L y  cilssa\;:l 1';11-11-rc.s~ csl7c.c. i:iI 1 )  

in l o w l a ~ ~ d s .  Coir pith, a byproduct of coir industry car1 : ~ l s o  bt. ilsctl as :i 

potential organic manure atier composti~ig n. i lh Z'lct~t-OIII.~. sp, This ii i l l  I I C I I )  lo 

avoid c ~ ~ v i r o n ~ n a n t a l  pollulio~i cnuscci by tIiesc organic ~nntcrinls. 

L c c p i ~ ~ g  thcsc v i c n  s u ~ l d e r  co~lsidcl-ation. lllc 171-CSCIII i i ~ i  cst lg;~t i 0 1 1  

entitled, "lntcgrated nutricnl management for short duration cassava ill lo\\ 1;11ids" 

was undertaken to dcvelop an integrated nutr ient  schedule f o r  short dusn t io~~  

cassava it1 lowlands and to work out ~ h c  ccono~nics o i 'cul t i~~nt ion.  



REVIEW OF LITERATURE 



In Kerala, cassava is bcing incl-casitlgly ~ l ~ l t i ~ ; i ~ c i i  it1 l o i \ t ; ~ ~ ~ d s  \ \ i t t \  

gradual rep lnce~net~t  o f  r ice .  k3ur tIicrc is 110 1 ' 0 1 '  rc.co~n~uctl~I; i~ic~n t.01- I;LIII ic111 

management of short durat ion varictics of  cassava i n  I o \ ~ l a t ~ d s .  1 1 1 s ~  t t l c  ~ ~ i ~ t ' ~ i t !  

of' F Y M ,  t l~c  commonly used organic manurc. has Icd us lo t t l i ~ l k  of' ;illct.n:i~c 

sources of organic tnanure. 'I'he liluraturc- collcctcd o i l  the cf'fcc~ of dil'fil-crit 

organic manures, N levels and integratcd r l i ~ t r i cn l  ~ i i a ~ i a g c [ n e n ~  for c c s s ; i i , u  i r i  

t radit ional uplands is revitwed liere~rilder. Whetcvcs  pct.linctlt ill I'oriunt ion I> 

lacking i n  cassava, rcsu l~s  o f  such sr~ldics concluclcct otl o111ei. I-cl;itcd cl'rjl?h ; ~ r u  

also cited. 

2.1. EFFECT OF ORGANIC MANlll lES 

Organic matel-ials arc \ rllu;tblc b l  pl .od~rc tx  of' I';irnlitly L ~ ~ ~ ~ l  .~l l ic ' ( l  

industries, derived from plan1 arid rt~~irilal soul-cos. 1 lic l i v i  tlg ptiasc of  [ I I C  soil i> 

greatly stitnulated by the addition of'organic ~rlaterials i n  tllc soil. 'I'lle n i ~ s n ~ c ~ ~ l e d  

microbial population helps i n  organic Inalter decnmposition. N fisariot~, I )  

soli~bilizatior~ and increases the availability o f  plarlt nutrients (Allisnn. 197-7). 

Addition of organic manures increased ttle statiis of' organic carbon and n\,ailnhlc 

N, P and K status of soil (Srivastava, 1985 and ;M/~urc. 199-1). 

Organic i-tiat~ure serves as slow release sourcc ol' N: t' arlci S t'cjl- plal~r 

t~utrition and ~nicrobiai growth. It possess considcl-iib1e \v:~!ct. holdirig c ; i p ; ~ ~ i t y ,  

acts as buffer against changes in pI.1 of the soi l  arid ccmcnts clay and silt pal-ticlcs 



together contributing to crumb structure of the soils. It also binds ~ i l i c s o ~ ~ u ~ r i c ~ l t  

metal ion in the soil that otl~crwise niight be leached out (Rammohari L., ( I ! . .  7002). 

Traditiorlally cassava is Scrtilizcd o ~ l y  ivi th organic ilianures \ t ~ ~ t i  ;i:, 1-I'hI 

nrld wood as11 a n d  even today this is f'ul lo\\,ud b!, s ~ ~ l ~ s i c ~ t . ~ ~ c c  I'rit.ii~ct-h. 1 - 1 1 : . ,  tlla! 

be ot' partict~lnl- importance ill sand! soils tu irl~l,t,r)\,tb \ i , ; ~ t c ' ~ .  ;111rt I I L I I ~ I C I ~ [  1;oltii 11; 

capacity (Mohankulnar  cr L I I . ,  2000). Cassav;~  I-cspcjncls ro ho lh  huli iy 

concentrated organic manures ('l'hatnpan, I 979).  

2.1.1. Effcct of far~llyarrl nliitlure 

Farmyard manutc. tlic most commori l y i ~ s c d  organic IrluIi 111-c. is r l  g o ~ j ~ l  

source o f  both macro and micro nutrients.  It has both direct alld residual c!'f>uts ill 

plant i~ut r i t io t l  . 

2.1. I .  I .  Growrh churcrcturs 

Application of F Y M  @ 12.5 t ha'] to cassava Save bcttcr I-csponsc ir j  I C ~ . I I I ~  

of growth characters (Asokan and Srccdhara~~ ,  1977). 

In a study conducted by Vet:navidyaJllarari (2000) ill al.r.cr\i I-nor i.c\ calud 

that plant height, number of  leaves per plant. suckct 11111nbci p c r  111 I1 ;lnd dl-! 

[]latter production werc i~~crcascd  by thc higtlcst lcvcl of' I:YM triccl (20 t I l a  ' I .  

FYM was found to be tiic bcst organic manurc for thc I ~ i g l~es t  dl-? 111;iltcr 

product ion isrespect ivc of' gsowlll stagcs of coleus ( A  I-chana. 300 1 ). 

lncreasing rates of FYM increased plant heiglit but had il~consistc~ir efl 'tct 

on the number of main stem per hill i n  potato (Wildjaja~ito and b'idodo. 10x2). 

Satlota ( 1  983) fourid that FYM application incrcascd p lan t  tlcight and niir:lbcr o f  

leaves per plant in potato. 



Saraswat and Chettinr ( 1976) recorded a n  y ic ld  of 3 2  t ha-.  t i  l ~ u n  06.6 '3;  

of  N requirement was met by FYM application. Cassabn >'ield \i.ri< incstascd 

over control by 1 I .8 % when F Y M  \{>as applied (Ciaiir r ' i  rl l  . I OSJ). Stuclics 

co~iducted at CTCRI and KAU rcvcalcd that basal applicat in11 n f  1:YJ.l ,fi 1 7 . 5  1 

I I I ~ I .  C I I ~ ; I I I C C ~  t11c yiclcl 0 1 '  c i iss i iv ;~  (PIOI~;IIIL~II~I:II- c,{ c t / . .  IO7O: : \ . ~ / ~ o l L ~ ~ r i  L I I I L I  

Sreedharan, 1977; t'illai t.1 rri. ,  1987 and IZavindta~l and 13;iIa11aln t7iha11. t 087). 

KAU (2002) also recomniet~ds 12.5 t ha" of 1-Y M (01- cassava.  

Application of F Y M  (@ 20 t t ~ n - ' ~ ~ . a d u c c d  significantl) s~ lpe r io r  111hcl- iclci 

in Dioscorea olcrlu (CTCRI, 1973). Di i t  Mol ln~iku~l~ar  and Nair ( 1070) s u g ~ c \ t o ~ i  

that yield increase obtained by tlie applicalio~l oC F Y M  ,)< 10 1 t l i '  r,\ c r  lc>i\cr 

doses (10-15 t ha-')  was not sufficient to cotnpensate the increased cus l  ul' PYkI 

and hence 10 t ha-] of FYM is recorn~nended for Dio.scorccr lr l lrru t o  obtain 

economic returns. 

Experiments conducled in Karl i~~taka to fincl out  1l1c r .Csi)Oll \c  0 1 '  \ \ \ C C I  

potato to FYM showed 30.6 % increasc ovcr co1ltr.01 (Galit r.1 r r l  . IOSJ )  S:udicj 

conducted at CTCRi revealed that basal applicatiotl ol' 5 t hi1-l of' I:\'hl 111 siicer 

potato was beneficial in enhancing tlie yicld (Pillai P I  u/., 1987 arid Iiaviricil-~II nd 

Balanambisan, 1987). The presence of FYM enhanced tubcr yield both urlder 

lowland and upland situations indicating that FYM is essential f'or higher tuber 

production in sweet potato (Ravindran and Balanambisan, 1987). 

Application of F Y M  a1011e resulted in higher yields in elcphant foot yarn 

(Pate1 and Mchta, 1987). 



Maheswarappa et al. ( 1  997) found that appl ic i~l io~i  of' l:\ikl I ~ C S L I  l ted i 1 1  

significantly higher l~arvest index and niimbcr and lrl~~gtli 0 1 '  I . ~ I ~ Y O I I : L ' S  i ~ :  .~t,~.o\\ 

root. Veenavidyadharan (2000) also reported ttic profouncl in l l~ rcncc ol '  I ' Y ' h I  01: 

the number of rllizomes per plant and yield of ;~~.r.o\\~r.otl~. 

Farmyard manure as t t ~ c  sourcc of organic mn1iltl.c tiir culcu> 1i;ld ~ 7 0 \ 1 : i i <  

i ~ i f lue~ ice  on yield and yield compo~le~l ts  like I I L I ~ ~ C I  ;ind \ i c ~ g l i ~  01' tl~twt 5 ,111~1 

wcight o f  marketable tubers per plant, as observed by !Ischann (2001). 

Kurien et u1 (1976) found that apl~licntio~i ol' co\vcft~ng alollc to ciw\a\n 

resulted in all illcrease i n  bilter~less and cyallogcrl colltcut ot'tiibc~.s [ 3 ~ 1 t  a I I I I L ~ L I ~ C  

of coivdung and ash tendcd lo rcdr~cc cyariogens. 

Application of FYM @ 12.5 t lia-I c n h n ~ ~ c c d  tlic qualit!, o f  cassava [ u l ~ c r s  

as reported by Mohallkt~mar c t  (11. (1976) and Pillai ct ( I / .  ( 1087). 

Ravindran and Balanambisan (1987) obscrvcd t l l a l  quilli~! 01' ~u!?c.r-s i t ]  

sweet potato was tiot much affected by diffcrcrit doscs o f  I:1'41. 

2.1.2. Effect of coir pith compost 

Coir pith is abundantly available in KeraIa us a byproduct of cuit industry. 

I t  is a light fluffy refuse obtained during tht: scparatiun of'coir Ilbtc I'Io~ii cocunut 

husk. This can be used as at1 organic rilnlltlrc al'tcr 11;1rro\virig dcnv!i irs C ' : S  I-;itio 

with P1czrrotu.s sp.  

Coir pith compost (CPC) has berteficial effect as an orgarlic n~at~i~l-c '  i l l 

increasing the yield of crops like turmeric (Selvakuniari c~ . i t / . ,  199I).' U ~ L  

Maheswarappa et al. ,  ( 1  997) observed that application of CI'C produced loiver 

values of growth characters, yield and yield components, quality parameters and 



~iulrienl uptake by a[-roiv root. Si~ni lar  c f lkc~  of C't'C \\;ls ir!,sr, ~ ) I J S C I . \ , C ~ I  b! 

Archana (2001) i n  cnleus. I lo\vctfcs. .C;~lja (200 1 )  fb~rnd thnr ~ l t l ~ c l -  cltr;tl it!, t r ~ ' \ \ , l ~ i t t .  

ya111 in icrlns ol' sinrcll iind crude prr1tc.1 t i  cr~lllct~lx \ i ,c~.c rnai.kcdly ~ I I I I ) I - ~ \  cd 

CPC application. 

S u h ~ ~ r b a n  P I  ul. (1997) reported t h a ~  In a pot cul~iirc cxpcsiruct:t I\ it11 

bliindi. maxinium yield h a s  recorded by l11c trcalmct~t CI'C alone lilllott ctl ty llic 

treatment with half l l ~ c  rccorn~ner~dcd dosc of N ns coir pith ;ind half'as fl.rt~lizzr. 

Hu t  A l -u~~kumar  (2000) rcpol-tcd thal ~ I I I I ~ I I . ; I I ~ ~ ! I ~ ~ ~  pct.li)rr~~cd i t i  l 'C~.irjr \ \  i 111  t.c>pcc( 

to growth characters l ike rlulnber o f  leaves nllrl t~umber  o I' bsnncllcs \i 11crl C PC' 

was used as organic tnanure but DMP was superior. 

2.1.3. Effect of poultry manure 

Poultry manure is another organic 111a11ut-e ivhich is com~non  l y used hq 

farmers especially in lowlands. I t  is a bulky organic rnallurc wllich can replace 

FYM. Singh et  al., (1973) attributed the higher efficiency of PM to its tlarroiv 

C:N ratio and conlparatively higher content of mineralizablc N. In  this manure, 

60 % of N is present as uric acid, 30 % as morc stabie organic N forms and 

balance as mineral N (Srivastava, 1988). When entire quantity of PM is applied 

as basal, more than 60 % of its N present as uric acid rapidly changcs to 

ammoniacal form. 

Sing11 ef a1 ( 1  973) rcportcd that I'M r~pplicatioll csl~ihitcd hc l t c r  rcsponhc. 

than F Y M ,  i n  yield 31id g ~ - ~ \ v t l l  ;itt~~il~iitcs of 'pot ; i l~ .  

bIi11:i ( 1986) l-epor1d 11i;lt i ~ ~ ~ p I i c i ~ t i o ; i  01' l)b,l ~1o11c O I -  111 C < , I I I I I ; I  11;it I I ~ I I  I\ ill1 

NPK fcl-tilizcr iiiixturc. irrcspcctivc ol' 111c I-ales. s ig t~ i i i c ; l~~ ; l !  i n i  t - u ; ~ , - i - ~ l  1l:c !,ic.lci 

of ~ n u s k  ~-nclot~. 



2.1.4. Comparison of diffel.cn t organic I I I ~ ~ I I I  t-cs 

1 Iighcr efficiency of  f .YM in psoduc~ t~g  higl~cr yicld r>l'c:~ssa~:i c o ~ n p ~ i ~ c d  t c >  

castor oilcakc and urea was revealed Cioti~cs c i  rrl. ( 1933). L3ui r\>'!mr~>\\ ; l r i i i  r.1 rrl. 

(1996) observed significant increase i l l  tiihcr yield dilc to i l~curpora l~o i~  ot' coil 

waste 3 I0 t ha-] co~npared to FYM @ 12.5 t ha-' and coil- \jmaslc i17; .- j t h a . .  'l'lio 

positive effect of'coir waste on yicld 111ighl bc d u e  to i t s  \i;itcr Iluldillg c;~p:~cit!. 

and better nutrient uptake by tI ic crop. 

Field esperiments ii~idcrtakcn at CTCRI (C'I'CKI, 1008bj t o  \ I L I ~ \  ~ l l c '  

possibility of substituting F Y  M iri cassava prodiictioli wit11 rcccrl~ly ;~vailablc 

organic manures like pressmud and CPC indicated that there w a s  no cor~upicuoiis 

yield variation among the various organic manures suggesting the suitability of 

pressmud or CPC as alternative to FYM for cassava dependir~g upon availability. 

According to Maheswarappa uf u1. (1997), application of F Y M  and 

vermicompost recorded signiticat~tly l~ igl isr yield o f  arrowroot compared to CPC 

application. I n  general, CPC was found inferior to otlier organic manures i n  its 

effccts on growth, yield and quality of arrowroot. Similar results ~ i c l - e  ~ l s o  

reported by Arcliana (200 1 )  i n  coleus. CPC as the org:~nic nl;iriulAc 1ecol.dcrI lo\\ er. 

values of yicld colnporlcllls of' colciis. f l i e  higl~chi t i ~ l > c ~ .  > ic t ~ i  \\ah j)~.ocI~icc'tl 17) 

FYM 2nd  the lowesr by CI'C. Net  income and 13C'l< ~ \ c s u  ~ n ~ i ~ i i l l i ~ ~ i i  \:IIcI~ I. \  \ I  

was used as rllc orgn~lic III;III 111.c'. CI'C' ~ . t * ~ o t . d ~ r l  l l lc lo\\ ch! IICI I ; l i ( ) t l l C  

C;roi\:lh response of white ~ : I I I I  t o  va1.ious or.s;~nil: I ~ : ~ I I L I I - C S  ( , . ~L I  I ; I .  0 0  l ) 

indicated that application of CI'C favoured CI-op gro\\:tl~ condir ion t~!, ~ > t ' o d ~ ~ i i r ~ g  

longer plants and retain i l ig marc t~iirr~bcr of lenvcs. t-I igl1c.l- dr! III;IIIC~ 

accumulation in leaves, vines, tubers n ~ i d  tl~ercby i n  tllc ~ i l ~ o l c  pla11l \\c't.c' 

obtained due  to CPC application. M a s i m u ~ n  1,Al \V;IS ;~Iso  obtain^'^! i l l  ~ h c ,  j>Jot 

that received CPC. FYM and CPC had similar eff'ccts irl prolnutitig bulkillg tntc. 



weight, length and girth of tubers of  wl~i tc  Imam. Thel-e wr i s  110 c o n s ~ ~ ~ c u o u s  

variation in tuber yicld among I-'Yhl and  CI'C wliich i~nplres t l ~ c  surt ,~I>~l~t !  ot' 

CPC as alternative to FYM. 

incorporation oC 10 t ha-' of FYM into soil one day pl-inr to tl-ansl>l;\~~ting 2:lvc 
~reId 

the highcst fruit of tomato ( 1  9 t ha-') folloived by 20 t ha-' of coil pi tll ( 16 I 1111.') :111d 
n 

the lowest in thc cotitrol plot ( 1  I .5 t 11a-l) ~ 1 1 i c h  \\err trcntcd \I, i l l 1  1ic1111cr I - \ ' L I  

nor coir pith (Ahmed, 1993). 

Anitha ( I  997) reporred that in chilli. vnr io i~s  g~'o\i'tfi ;itr~-ihutcs I ikc plant 

height, number of branches and DMP wcrc better with 1'14 .~applicatidrl as 

compared to F Y M  arid vertnicompost. PM treatcd chilli pla~lts  slioivcd bcttel- 

yield and yield attributing cliaracters as compared to FYM arid vcrmicotnposl 

application. 

Joseph (1998) observed that growth chal-acturs and yicld attl-ibi~ti~lg 

characters of snakegourd were higher i n  FYM treatcd plants as co~npal-cd to I'PI11 

or vermicompost treated plants. But PM lreated pla~lts  recorded thc higliust cl-i~dc 

protein content and thc lowest fibre content. 

Among the different organic manures I i  ke vermicompost, necmcake, CI'C: 

FYM and PM tried in amaranthus, FYM and vermicompost performed better in 

t e r m  of plant height, number of leaves, number of branches and leaf arca index 

(Arunkumar, 2000). Higher yields were obtained from 100, 125 and 150 pcr cent 

Ievets of FYM, vermicompost, PM and neemcake. CPC treatmcr-its recorded 

maximum fibre content but protein and moisture conterlts were superior. 



2.2.1. Growth characters 

Higher Ievcls of N invariably favoured Ihc vcgctativc growtll nE the 11la11t. 

Significant increase in plant height, leaf numbcr n~id leaf retuntion d u e  to hig11t.r 

rates of N application was reported by Mandal el ul. (1971). Accol+ding to 

Natarajan (19751, N upto 150 kg ham1 enhanced plant height it1 cassava. Pi l la i  and 

George (1978) observed increase in plant height and weight in response to higher 

levels of N in cassava var. M4. Ramanujam and Indira ( I  979) reported that the 

rate of leaf production was high under tiighel- levels of' N arid \\oiild p~-oduce 

about 10-1 2 functional leaves per platit per week. Similar increase i l l IcaK 

production with incretne~ltal dose oi' N b a s  rloticcd by t'rabllaknl- ((1 ( 1979). 

Nair (1982), studying the influence of tI114ce lcvcls of h' (50 .  125 ;itlti 200  1,s 113 ' ) .  

recorded mas imum plant height, 11~1rnber or' nodes nllci I ILI I I I~>I ' I .  of' I'll tlc,tirotlnl 

leaves at 200 hg N 11a-I, c ~ ~ h a n c u m c n r  111 Ic;if',ll-ca nrir% ; I I ~ ~ ~ L I I I ' L I  r ) , l l !  tlr!r> 13i 

kg N h a - ' .  

lncrcased rates of' N app l i ca~ io l~  irlc~.ci~scd rllc 1>l;111r 11cigl1r. ~lo,lcls pet. 

plant, funct ional leaves per plant and lcaf arca illdcx 01' c n s s a i n  \ \ I I C I I  

i~ltercropped in cocot~iit gardeli (Nnyat ,  1986). 

2.2.2. Yield con~ponet~ts and yicld 

'There arc confl ict ing reports on t l ~ c  cl'rccls oK higllcl- l e~ ,c ls  ot' N o n  ~111: 

y icld co~nponc r~ ts  of cassavil. Vijayan L ~ I I L I  t ' i i ~ c r  ( 1969) t l) l~li~l  t t l ; i r  1111';111 I I ~ I I ~ I ~ ? L ' I -  

of tiibor per plant illcreased wit11 increase i l l  N applicativtl i tl c a s s i l i  ;I v,arictics, 

M-4 and H-165. Nair (1982) also obscl.\~ud that incrca\c ill ?i level cniised 

significant increase ill nulnhcr and ivcigl~t of' tubct.. 1 3 1 1 ~  X\j,?t;i~.;ljnn (1975)' ; i ;~ci 



Ashokan and Sreedharan (1980) stated that N nutrition had no signilicatlt effcct 

on yield attributes of cassava. 

Increase in tuber yield i n  response to higher rates of N application i n  

cassava had been reported by many research workel+s. On ac,id Iattrite soi ls of 

Kerala, Mandal el a / .  (1971) obtained tlie higl~cst yicld i v i l l ~  100 lig N 11;1-]. 

Saraswat and Chcttiar. (1076) obtained the 111ost cconotliic Ic.\,cl o!. S !;,I- 

maximum tiibur pl.oductinn i n  hybrid \\.as SO k g  ll;~-' and li,t. loc;il \  ticti tic\. 4:) L g  

ha" (Mohankumar and Mandnl. 1977). I Ioti!cvcr, ~ h u  optinluln r l u w  \r as f ' r l o ~ ~ ~ l  1;-1 

vary with locatio~l 2nd varietics. rlccosdi~ig to :Isl~oknn ;111d Srccrttl;~!.:~~~ ( I ~ ~ S O J .  

cassava respo~~ded  upto 1 X O  kg N ha-' i 1 1  sandy loan, s ~ j i l s  0 1 '  S~!rrti tic1 ;ila. 

Studies by Nair ( 1  982) revealcd that tlie high yielding hybrid casslivkl. S1 .c~  Sali! a 

produced significantly higher t i~bcr  yield at 125 kg N ha". 

2.2.3. Quality characters of tubcr 

Many research workers have reported the bt.nel?cial c t'f'cct of N nl~trition 

in increasing the starch colltent of cassava tubers (fvlandal c.1 r , l . .  1 0 7  1 : Ya(:it-;!ii~r~. 

1975; I'illai and C;unrgc, 1078). Ilo\vcver Vijnyln ancl !'ii>!ur ( ] O h 1 ) )  tl~,lctl ;I 

decrease i n  starch content of tubers with incrcasc i t1  N hq,orlti 7 5  kg I I ; ~ . ' ,  513t-c11 

content of tuber was not affccted by N levcls acctlrdit~g to b I ~ ~ r h u s \ v ; ~ r n ~  iil~d l<nn 

( 1 979). 

I~lcrease in HCN contcnl of tuber due to i11crca.s~ ill N ;i~1)lic:itir~1l t ~ : i h  1,ct.11 

rcported by Vijayan and Aiyer ( 1  969), Nair ( 1982) ~ ~ n t i  A s l ~ ~ l \ i i ~ ~  c(  rrl. ! I O S S  ) .  

2.3. EFFECT OF IN'I 'EGRATED NUTRIEN'I '  M i I h A G  l,h,l t,N'I' 

Integrated nutrient tnatlagement practices will restore, c1111a11cc a11d sustain 

the productivity of the farm soils eveti utldcr i ~ ~ t c ~ ~ s i v c  corn~ncscial l'al-111ing 

(Uadanur and Bellakki, 1997). Studics I~avc sho \vn  t h a t  cori~bill;~rion of' 01-gnuic 



manure with inorganic fer~ilizer liad n lnoderatjrlg cl'lcut O i l  soil rc*ac.~ir,~~ 

particularly under acidic: soils and in~pro\lcmcnt i n  sustailictl : i v a ~ l ; i i l i l i ~ !  {\I '  S .  1'. 

K and S a n d  the ~~l ic l .onu~rienls  pal.li~~iI;~rI! 711 ( Z : ~ l l ~ l ~ i ; ~ t .  :~ t l r i  \ t ' t , m l .  I ' ISOi  

Organic sources, wl-icn applicd hit11 ~ . l~emicn l  ~ L ' I - I I ~ ~ z c I - s ,  itilprui cd  I I I L ,  ~t ' l - : i  icl~i'! 

of the latter due to t l ~ c  favnurable effects 011 pl~ysical and biulrlgicnl P I - O I ~ C ~ . L ~ C S  ill' 

the soil (Singh, 2001) 

I t  w a s  observed ~ h n t  applicalion ol' 12.5 I !la-' of 1:Yh.l nncl 100 ks cnc t-r r j t '  

N. PzOs and K 2 0  ha-'  produced thc highest tut>cl. 1:ieId rhI;ir~d;ll r ' t  111 . .  1073). 

Similar f indings  wcrc rcported by Mohankuliln~ ( ! I  r ~ l . ,  t 976 ;111ct 1'1Ilai cT(  ( I / . .  

1987. Mohankumar e l  ul .  (1976) obscrvcd that the cfl'ect of'kl-ti11zel.s 311d l.'YhI 

on tuber production was additive. Ncitllet. F Y M  11or' any of t t i c  i~utricnts (5. 1' or 

K j  applied individually could incrcase jicld b!, Inore l1in11 -1 t 11n.' birl ~11z 

combined use of NPK -+ I'YM pl+oduced 3 response: fbirl- titni.5 biyl~c~..  

Continuous croppit~g of' cassava 1vil11 onlq chcr~liciil I-CI Li11~ct.h Jui t . c ;~ \c~ l  

the levels of Cu, Mg, Zn and C ~ I  in t l~c  soil atld lo\<~cr-c~l tllc 1111 (C;cotgC c,, r r l . .  

2001). Combined application of I-YM and NI'K f'crtilizers inc~casccl t l ~ c  

availability of N, P and K in t11c soil, r'ipplication of' t:Y \,I tilonc or. i n  

combination with inorgall ic fertilizers was fuulid to inc1-case the o rg~ l~ l i c  carbon 

status in  the soil. 'Thc t.ccults clc;ll-ly indicntc I h c  need for org:~rlic: rn:illul.c 

application lo the soil along wit11 inorganrc fcrtilrzcrs 

For sweet potato under  towland condiliolls, the co~~lbinatiorl  ot' 1.I'h)l /<! 

I0 t lla-I and 75:50:75 kg NPK ha-' recorded tnasimum yield ( 1  9.6 t 11;iC') i i l ~ i c h  

was significantly superior to control (8.33 t ha-I) 2nd  011 par with 111, 

cotnbination of 5 t ha-' of' FYM -t 50:25:50 kg N P K  11%' which , ie lded 17.5  1 ha-'  

of tubers (Ravindran and Balanambisan, 1987). 



Nutrient management studies on arnorpl~~phal lus  c o ~ ~ d u c t e d  at C"SC'II1 

(CeI'C:RI, 1992) revealed that maximurn corm y~r lc l ,  the Ilighcst r j t ' ) ,  tn;il!cr 

productior~ as well as thc highcst nutrient uptakc \ \ a s  r.c.cnrdc.d f'nt. I I I C  ( I L ' , ~ : I ~ I U I ~ ~  

NPK @ 100:50: 100 kg ha" + FYM $6 ., 25 I 112- '  l11;in lu\r ci- Ic\ cl5 r l ! '  ;i. i j  ( I : I L ~  11 

with and wi thou t  F Y M .  

Maheshwarappa uf ~ r / .  (1997) rioiic'cd that  cotllhinecl ; i l l p l i u a ~ ~ o ~ i  o:' ! : \ ' \ I  

and NPK fertilizers resulted in highest yield of arrowl.oot iulcr~cr~opl~cd i l l  coconut 

garden. Reduction i n  yield with FYM applied alone was 16.4 to  t 7.9 '?u. isif11 

NPK alone was '76.9 % and with contrnl was 03.7 % cu~nputcd to 1-Y.11 . X P l i  

treatrnel~t (Maheshwarappa t>/ I . ,  i 999). irlcrcascd y i c l~ l  o 1. :lr~.o\j r iw t  

it~tercropped in the coconut garden due to cort~bined application ol' F Y h l  arid 

NPK fertilizers was also repo~+ted by Vcenavidyndhararl (2000). 

Preliminary i n v c s t i g a t i o ~ ~  at C'I'CRI (CITCRI, 2000) indicrlic~t I I I ; ~ ~  i i l i -  

realizing maximum tubcr yicld of'ivhitc yan-I. bolh organic nl;inirrcs 2 n d  i r l o r ~ a ~ ~ i c  

fertilizers were Iiighly incvitablc. Application of' organic Inanurc ~ l o n c .  ikithoul 

chemical fertilizers depressed tuber. yield signi ticant1 y.  

According to Suja (2001), application of  organic Inanuses likc F\'SI 01. 

CPC alonc produccd lowcr yields of' n h i t e  jam \vtlich rcsullcd in ncgarlhr: t ~ c l  

returns and the lowcst BCR. Applicatio~l ot'C'IJC: i '  5 t ha" a lony  N I I I I  SO.GO.XO 

kg NPK ha-'  or FY M @ I 0  t ha- '  along with 80:60: 120 kg IS \ltlK. ha- p r o d ~ ~ c c d  

higher tuber yield of white yam bcsides generatiug higher net income 2nd 13C'Ii. 

Review of literature emphasizes the need for intcgratcd use of' urgar~ic 

manure and inorganic fertilizers for achieving higher yields o f  cassava. I n  all thc 

studies, whether in upland or lowland, a dosr: of 12.5 t ha- '  ol' I-'Yh,I \\.as filurlcl 

beneficial. KAU (2002) also recommends the application of cattle iniir1ilt.e 01. 

compost @ 12.5 t ha-' for cassava. But wc are i'accd \\)it11 the pi-c~hlc~n ul' 



availability of suftlcient q i l n n t i t y  ot' FYh4 \ \ , ! l i ~ h  r~cccss i~ i~ lcs  tu e~11lor.c r l i c  

possibility uu substituting I'Y M wit11 o111c1- otg ;~ t~ ic  ~ r l ; ~ ~ l ~ ~ i . c s  likc I'hl. ( 'i'l'. 

verinicompost or oilcakes. 

A scan of lite1.atul.t: also ir~clicatcs t h ~ t  ~ h c  tcspot~sr: r j i '  c : issaima to 

fertilizers varies wit11 dutrilion of varictics. I-Iigllcr yielcls ot' s l~ort  c!ut;i~irltl 

varieties of cassava in thc uplands of' Kut~nr~nd i ~ c l - c  ohscr\ ,c~l  \ \ i l l 1  ;I SI'li ~ l o h c  ol '  

50:50:100 kg ha" (KAU,  1991). In  a ricc babe4 cropping systc~n in ~rplandh.  

Mohankumar c i  u1 ( 1  996) havc r e c o ~ n ~ n e ~ ~ d c d  a icrtilizer dusc 0 1 '  1 O 0 : Z j :  100 kg 

NPK ha-' for Sree Prakash, a short duration variety o f  cassava. C-I'CRI (1008a) 

recomn~ends a fertilizer dosu of  7 5 : 5 0 :  100 kg NIlK ha" f o r  l l ~ c  Val-. Srcc Vi,in!,o. 

KAU (2002j recornlllends 50:50:50 kg  N P K  ha" for the var. hl-4 and local 

varieties, 75:75:75 kg NPK t1a-l for the varictics !I-97 2nd 1-1-226 and 

100: 100:lOO kg NPK ha" for the varieties H- 165, Srcc Visakha~n ;III(I S1.c~ S;ih!;~. 

But there is no POP recommendation f o r  short duration varieties oi' cassa ima  in 

lowlands. Hence the present investigation was under ta l ie~~ tu devclop an 

integrated nutrient schedule for short duration cassava in lois~lands and to ~ v o r k  

out the economics of cultivation. 



MATERIALS AND 
METHODS 



'I'he present investigation was 111lcicl-take11 10 dcvclol, an intcgriitctl l i~t t - icr>t  

schedule for short duration cassava i l l  lowli~nds arid to  ivork our thc ccunon~iuh ol' 

cultivation. The materials uscd and the ~t ic thods adoptcd f'or t l~c  stiicI>' arc 

presented in this chapter. 

3 ,  I .  MATERIALS 

3.1.1. Experimental site 

The investigation was conducted in thc Itlstructio~~nl I.'ur111 attached to t h t  

College of Agriculture, Vcllayani. The college is locatcd at 8.5" h' Intitudc nlld 

76.9" E longitude at an altitude of 29 ni abovc mean  sea levcl. 

3.1.2. Soil 

The soil of the experimental site is co~nrno~l ly  known as brown 

hydromorphic soil and belongs to the taxorio~nic class of fine kaol inite 

isohyperthermic Tropic Ftuvaquent. The important physical and cheniicaf 

PI-operties of the soi l  are givcn in 'l'able I .  l'he soi l  was sandy clay 1oal-n in lcxtilre 

and acidic with a pH of 4.4. I t  had a low cation excliange capacity US 4.5 c l l lo l  kg-' .  

I t  was medium in organic carbon, low in available N and medium in available P 3rd  

K contents. 

3.1.3. Croppirig history o f  thc c s p c l - i m c ~ ~ t n l  situ 

-1'Ilt ~XIXS~IIICII~:II ~ ~ I - C J  ~ ~ ' L I S  I! I I I ~  t ~ ~ l l t ~ i ~ . '  l i ) r  t ih* l71.lL\ I W L I >  111 [,PC : ~ : ~ t i t t ~ ~  ; I [  [CI, 

thc harvest of'a bu lk  crop of' ba11:1n;1. 



Table1 . Soil cl~aracteristics of the expei+irnental llcld 

- 

I Coarse sand I 31.6% I I 

Mechanical compositiort 

Textural class Sandy clay loam 1 
-- 

ivlethoci I Characteristics 
I -- - - . _ I  

i 

Electrical conductivity 

Value 

I Cation exchange capacity 1 4.5 c mol kg-' ( Neutral normal amnlonium I 

4.4 

< 0.05 d S m-' 

1 1 1 acetate method (Sc!lolenbergcr 1 

p H  metcr \ \ , i t11  glass c.lc.ctrc~dc ' 

(Jackson. 1973) 

Conductonlctry (lackson. 197;) 1 

I I ( and Dreibelbie, 1936) i 
Organic Carbon 

Available N 

Available P205 

Available K 2 0  

Wet oxidation method 

(Walkley and Black, 1934) 

235.20 kg ha-'  Alkaline perrnangnnatc method I 
(Subbiah and Asi ja,  1956) i 

40.47 kg ha-' I Bray's colorimetric method 11si11g . 

ascorbic nuid (131-ny and Ki1t.t7. / 



3.1. .4. Season 

The investigation was conducted from September 2002 to April 2003. The 

crop was planted on ~ 6 ' ~  September and harvested on 24Ih April 2003. 

3.1.5. Weather conditions 

Vellayani enjoys a tropical humid climate. Data on maximum and 

minimum temperatures, relative humidity, rainfa11 and evaporation during the 

entire crop season are collected and presented as weekly averages in Appendix I 
h 

and Fig. 1 .  

3.1.6. Planting material 

The short duration varieties used were Sree Vijaya, a high yielding variety 

released from CTCRI, Sreekariyam, Thiruvananthapuram and Kariyilapothiyan, a 

local variety with good cooking quality. Sree Vijaya is a selection from 

indigenous germplasm collection from Kottayam district and is an early maturing 

yariety (6-7 months) suited to lowlands with excellent cooking quality (C'TCRI, 

1998a). The stems of Sree Vijaya were obtained from CTCRI, Sreekariyam, 

Thiruvananthapuram and that of Kariy ilapothiyan were purchased locally. 

3.1.7. Manures and Fertilizers 

The organic manures used were FYM containing 0.4 % N, 0.3 94 P20s. 

and 0.3 % K 2 0 ;  PM containing 1.0 % N, 1 % P2Q5 and 0.8 % K2O and UPc 

containing 0.83 % N, 0.06 PzOs and 1 . 1  % KzO. The fertilizers used were urea 

(40 '!:i N). Rajphos (20% P 2 0 j )  and muriate of potash (60 % K 2 0 ) .  





3 .2 .  METHODS 

3.2.1. Details of treatments 

The treatments cot~sis ted of factorial co~l ib inat io l~s o f  t ~ t c ,  iJaricLies ot'c;issav;~. 

three sources of organic manure and three levels of nitrogen. 

1. Varieties (V) 

v l  - Sree Vijaya 

v2 - Kariyilapofhiyan 

2. Sources o f  organic ~nanure (M) 

ml- FYM 

m, - Poultry manure (PM) 

m3 - Coir pith compost (CPC) 

3. Nitrogen levels (N) 

nl - 50 kg N ha-' 

n2 - 7 5  kg N 113.' 

113 - I00 kg N ha" 

'l'he dosos of organic Il~arjiires iie1.c fiscd 10 s i ~ p l ~ i ! ,  K 171 C L L ~ I ~ I  i l l  12 i I 1 1 , ~ -  

of F Y M  (KAU,2002 ). r\ i ~ n i f o r ~ n  dosc of' 5 0  kg l':Oi [ l a -  ~ I I L I  100 1;s L:O h a  ' 

was applied to all plols. 

Treatment cornbina tions 

V I ~ I ~ I  v2rnlnl 

V l  I11 111: i'2111]11: 

vlmln3 ~2111 I 113 

vtm2n1 v21n2 n 

vl m2112 V?tll?tl? 

V rn~Il ]  V?1112ll j 

V]llljI1I V1111; I1 ] 

vt tnjii: \~:III~II: 

" I  n13n3 v2rn~n3 



3.2.2. Experirncntal design and layout 

The field experiment was laid out i n  a 3' s 2 a s y m n ~ c t r i c a l  

confounded factorial design confounding V M N  in Replication I a n d  hlh: in 

Replication TI. 

The procedure followed for the allocation of various treatments to 

different plots was in accordance with Yates (1937). The lay out pla11 i s  depicted 

it1 Fig.2. 

The details of the lay out are furnished below. 

Treatment combinntior~s 18 

Keplicatiolis 7 - 

No.of blocks pet. rcplicatiot~ 1 
.? 

No.of plots per block 6 

Gross plot sizc 4.3 s 4 .5  1 7 1  

Net plot size 2.7 s 2.7 ni 

Spacing 00 s 00 C I ~  

3.2.3. Details of cuitivation 

'I'kc expcrilnental area was dug lwicr: and ~\:ccds 2nd stuhhlcs ii~c1.c 

removed. The field was laid out i l l to bIcxks and plots. 111.iciI ;111ii I ~ O \ \ ~ C I U I . C C I  IVj'LI. 

PM and C:I'C were applied to thc plots as per lllc trciitrnc~lt scl~cclulc ; I I ~  l l l e t ~  

mounds were taken in each plot. 



Block I Block I1 Block 111 Block I Block I1  Block 111 

Replication 1 1icplicatit)n 11 

Fig. 1. Layout plarl of t l lc c s p c r i ~ ~ ~ c ~ ~ t  



'The different nutriet~ls N. P and K i r c r c  ;ipplic.cl 1 0  111c plr,r.; ill r l ~ c  t'uirn ol 

urea, Rajphos and mul+iare of potash tcspcct 1vcl1 i n  app~.op~.iatc q u ; ~ ~ l ~ i t ~ t . \  

according to the treatmeill schedule. Ful l  dose o f  I' and Ilall'dosc c r l c l ~  o 1'3 and k 

were applied as basaI dose. I- Ialf  cact~ 0 1 '  N and ti [vcrc :\pplicd 45 ti;~!.s ;ifter 

planting. 

Setts of about 20 cni length were cut frou-t thc  slums. 'l'lic ~ C I I ~  n c r c  

planted on the top O K  the 111ounds taken at a spacins or 90 s OO urn, i n h c r ~ i n g  .I cln 

of setts below soil. 

Dried and unsprouted setts werc relnovcd and gap f i l l ing iv i l l l  s c t t s  o t' 

longer size (about 40 cm) was done tcn days after planting. 1,sccss sprouts i i c r u  

removed one motlth after planting (MAP)  after retaining two Ilealtl~!, S ~ J I - U L I L ~ .  

Shallow digging and wccding were do11e 45 days after plallting along i v i t h  to11 

dressing of the fertilizers fol lowcd by light carlhing up. A Iight r a k i ~ ~ g ,  sccond 

weeding and earthing up were done two ~ i ~ o n t h s  laler. 

3.2.3.5. Harvest 

'I'he crop was ready for liatvcst at about acvcli ~norltlis al'tct- p l ; i ~~ t i  ng. 

Harvesting was done by digging out the tubcrs and pulling out t h c  stcln. I h c  

tubers were separated from the shoot. 'I'he border rows and sample plants ivure 

harvested separately from each plot. The tubers and shoot portiolis from tllc net 

plot were weighed separately and the weights were recorded. 



3 .3 .  BIOMETRIC OBSERVATIONS 

Single line of plants all round in each plot were left out as border rows. 

Three plants remaining diagonally in the same direction were selected at random, 

from each net plot as sampIe plants for taking biometric observations. Average o f  

the observations were used for statistical analysis. 

3.3.1. Growth characters 

3.3.1.1. Height of the plants 

Height of the tallest of stem of each plant was measured from the 

base of the sprout to the terminal bud at bimonthly intervals. 

3.3.1.2. Total number of leaves per plant 

The total number of leaves were recorded at bimonthly intervals by 

counting the number of fully opened leaves as we11 as the leaf scars from the base 

to the tip of both the stems. 

3.3.1.3- Number of functionai leaves per plant 

The number of fully opened leaves present in the plant at each observation 

was counted at bimonthly intervals. 

3.3.1.4. Leaf area index (LAI) 

The total leaf area of each sample plant was calculated at 

bimonthly intervals adapting the non-destructive method suggested by 

Ramanujam and lndira (1978) and LA1 was worked out using the following 

formula developed by Watson (1 947). 



1,Al = Leal'nrca pcr plant (cnl',~ 

3.3.1.5. Total dry nlrrfter prorlucfiotr (YqD,+lP) 

The sample plants uprooted prior to general harvest were used l i7 r  

coinpuring dry malter production. 'l'hcse plar~ls  wcl-c separated out i 11to stcm. 

leaves, tuber rind and flesh. Fresli wcights o!' tach part  \ \ c rc  1.ccordcd anci sirb- 

sainplcs were taketi for cstiii~aling tlic dry ivcigllt. 'I'hc sub-siirii pic\ iwrc d i n  

an oven at 70 "C to constant dry lveigllt. Then  the  d ry  weigl~t  of 'cr lch pari  :IS i vc l l  

as the TDMP at harvest were computed i n  t ha". 

3.3.2.1. Nunther of firbers per plr~rrr 

The total 11i111ibcr of tubers f - I -OIII  tllc S:IIII~~U 17la11t \\/;is c o i ~ ~ ~ l c c l  ;111d ; I \  CI-;~SC 

per plant was worked out. 

3.3.2.2, Wright of tubersper plant 

The rotnl \i~eiglit of liibers from t l i e  samptc plarlts \ ~ c ~ . c  ~.ccordcri n ~ l r i  thc 

avcragc vnluo was expl-esscd as \w ight  of tubers per plrlnl. 

3.3.2.3. Lengfl~ of tuber 

The average length of tubers was worked oul by measuring the Ic~lgtll oi' 

medium sized tubers from the sample plants. 



Girth ~ n e a s t ~ t u ~ n e n t s  were recordcd froln the snlnc ~ubcr.s tllrlt  ii ct.c L I S C L I  

for length measurements. Girth values wcre recorded :~ t  thl-cc p laces ,  o ~ i c  at rhc 

center, and the other two at Iialf way betweell tlie cet1tt.r and b o t h  the L ' I I ~ ~  01' I I I C  

lubel.. Thc aver-age ol ' l l~ese values ivns taker1 os tlic tubcr girt l~.  

3.3.2.5. Tuber yield 

After the harvest of the crop, Ihe tubers werc scparatcd: tllc soil a ~ l h v r i n ~  

to the tubers were retnovcd and the Srcsh wi.ight o f  tllc t i~bcr  f'1-0111 thc  I IC~  ~ I O L  

was recorded and expressed as t ha". 

3.3.2.6. Top yield 

'I'he t o h l  weight o f  the stem and leaves of thc plants f i o m  the tic1 plot w a s  

I taken at the time o f  harvest and co~lverted to t ha '  . 

3.3.2.7. Ufiiizuiiun index (UI) 

I t  is the ratio o f  the root weight to the top weight (stem and leavcs) an i i  i s  

an important yield determinant in cassava. (Obigbesan, I973). 

3.3.3. Quality characters of tuber 

3.3.3.1. Starch content 

Starch content of the flesh was estimated by using Potassium fetl-icyanide 

method (Aminoff el a/ . ,  1970). Tlie values were expressed as % on fi.csl~ 

weight basis. 



3.3.3.2. Protein cot] retit 

The N content of oven dried samples of' tuber flesh rro111 cnch plot \\,:li 

estimated by colorimetric method. The N values iverc ~nultiplied by [ t i c  I ' ; i c r o r  

6.25 to get the  crude protein content of tuber (A .O.A .C ,  1969). 

The HCN content of fresh tuber samples were estirnntcd by tllc 

colorimetric method suggested by Itidil-a and Sinha (1969). 

3.3.3.4. Cooking quali[v 

The cooking quality of the tuber was assessed by a taste panel based on 

taste, texture and appearancc. Tllc taste \\.as nsscsscd 1711 n diszt-etc xc;ltc \I, i t  h l i \ ,c .  

points (I'rema c, U I . ,  1975). The hest iastl: \ i n s  rlcscr-ihcrl as s \ \ c ch t  a ~ : ~ l  \ \ : I >  

aIlotted a score o f  4. ' 1 ' 1 ~  otlicl. scorcc i l l  t t ~ c  i lc.ci.easi~ig o ~ ~ l c r .  0 1 '  l a> tc  \ \  c~ .c  I\ aLt'1.l 

sweet (3): starchy (2): bitter ( I )  and Lvalcr! hiltcr. ( O ) . ' l ' l l c  coc?l;i~lg ~ j t i ; i I i ~ \  i ~ ; i \  

ratcd as good, t t ~ c d i u m  or pour brlscd or) I C S ~ ~ I [ Y .  : I I , ~ ~ C ; ~ S ; I I I C C  :111il n \ c ~ - ; ~ l l  

acceptability. 

Samples of st en^, leaves and tiihcr ~+ind n11d flusl~ col lcctcd I 'U I  chcn l  ic;i t 

analysis wcre dr ied scparalely i t )  an air ow11 at 70 "C: 2nd g r o ~ t ~ l d  to pnhs tht.nug11 

0.5 rn~n mesh in a WilIeq' mill .  



'I'he N content of thc san~ples ii as de rc rm i~~ed  111rlt1 i I icd 111 icl-0 I,,] ~ ' l ~ l ; l l l  i 

method (Jackson, 1973). The P c o ~ l t c t l l  mas estimated coloti~l i t . l r ical ly (Jncksurl. 

1973) and K content by flame photometric method (Pipct., 1966). 

3.4.2. Uptake studies 

The total uptake of N, t', a t ~ d  K at harvest ivcl-e calculated Ixisccl 011 

the respective n u t ~ k n t  coli lelits in thu sleln: Ieavcs n t ~ d  ti1 bcr rirlci 2nd t7csl1 i ~ n d  

theil. corresponding dry weights. 'l'hc uptake \\Ins cxprcsscci in kg h a - ' .  

3.5. SOIL ANALYSIS 

Soi l  satnplcs were taken from the e s p e ~ + i m c ~ ~ t a l  arca before and al' tcr tllc 

study. The composite sample from the experi~nental area before the study was 

analysed for physical and chemical properties as given in Table 1 .  After the 

experiment, composite samples were collected from each plot, air dried, 

powdered and passed through 2 mm sieve and analysed for  available N, P and K 

using the methods given in Table].  

3.6. ECONOMICS OF CULTIVATION 

The economics of cul t ivat ior~ of the crop w a s  tvo~-kt.d nut a ~ l d  rlct i t~coinc 

and beneflt-cost ratio (BCR) ivcrc ciilculated as  t i l l ln ivs .  

Net income ( ~ s . h n - ' )  = t i ~ ~ o s s  itlco~-nc - C'osL of* c u l t i i . ; ~ ~  i o ; ~  

BCR = Gross income 

Cost of cultivatio~i 



3.7. STATISTICAL ANALYSIS 

l'hc experimental data werc a n a l ~ s c d  statistl~iill? h! npp ly~ng  t l l c  

technique of analysis of variance ( A N O V A )  for 3' x 2 a s y ~ i ~ ~ n c t r i c r ~ l  coni'uuncict~ 

factorial experiment and the significance was tested by F test (Coclir;i~l 2nd Cox, 

1965). Wherever F test was significant in ANOVA, the critical differe~icc (CD) is 

provided. The results and discussion are based on 5 % level of significance. 



RESULT 



4. RESULT 

A field investigation was conducted at the instructional farm, College of 

Agriculture, Vellayani from September 2002 to April 2003 to develop an integrated 

11utl-ient schedule for short duration cassava in lowlands and to work out the 

economics of  cultivation. The study was laid out in asymmetrical confounded 

factorial with 18 treatments in three blocks of six plots each per replication and two 

replications. The experimental data was statistically analysed and the results are 

presented in this chapter. 

4.1. GROWTH CHARACTERS 

4.1.1. Height of the plant 

The data on the effect of varieties, organic manures and N IeveIs on plant 

height at different stages of growth are presented in Table 2. 

There was significant difference in plant height between varieties at 2 MAP 

and v? was superior to vl but this significant difference was not noted at later stages. 

Different organic manures had significant influence on plant height. At all 

stages of growth, ml produced taller plants while the effects of mz and m3 were on 

par. 

Levels of N showed significant influence on plant height. Maximum 

response was shown by n l  at all stages of growth which was on par with n3 but 

superior to nl. A quadratic nature of response was observed at the highest N dose. 

The interactions among the various factors were not significant at any stage 

of growth. 



-1'able 2. l;'.ffect of varieties, organic manures and N levels on plant hciglit (cnl) 

* Significant at 5 'YO level 

* *  Significant at I % level 

Harvest 
- 1 

225.37 

231 78 

6.445 * 
18.950 

- -  - 

247.22 1 
2 14.48 

224.03 

5.000" 

23.209 
- -1 

209.86 1 
248 06 

1 

227 81 

6.44je 
i 

Treatments 
- 

Gricties (V) r V1 V2 

FI 1 3  

CD 
. - - - - - . - - 

Organic manures (M) 

111 1 

m 2 

nl3 

F2 I; 

C I) 
I - N lcvX(N) 

11 I 

n2 

11 3 

Fl 1 3  

CD 
1 

2 MAP 

68.78 

87.70 

19.145** 

9.425 
- 

90.29 

74.18 

70.26 

8.038** 

11.543 

69.09 

87.17 
I 

78.47 

5.828" 

1 1.543 17.601 1 23.209 

4 MAP 
-. 

137.93 

145.66 

1.374 

-- 

153.12 

130.3 1 

141.95 

3.990* 

17,601 

128.45 

156.42 

140.5 1 

6.036* 



4.1.2. Total number of leaves per plant 

The effect of treatments and their interactions on total number of leaves per 

plant are presented i n  Table 3a and 3b. 

Varieties showed significant difference in totat number of leaves at all growth 

stages (Table 3a) and v2 produced more number of leaves than vl at all stages of growth. 

'I'he different organic manures had significant influence on tlie total number 

of leaves only at 2 MAP and 4 MAP. FYM (ml) treated plots were found to be 

superior both at 2 MAP and 4 MAP. The effect of m2 was superior to m3 at 2 MAP 

but both were on par at 4 MAY. 

Significant difference was noted between the N levels at all growth stages. 

The treatment n~ produced higher number of leaves at all stages and was 

significantly superior to nl and n3 which were on par. 

The interaction between varieties and organic manures were not significant 

whereas interaction between varieties and N showed significant influence at 2 MAP 

and at harvest. (Table 3b). In case of vl the response was high at higher doses of N 

while v2 responded better at nl level. This result was observed both at 2 MAP and at 

harvest. The interaction between different organic manures and levels of N were 

significant onIy at harvest. The treatment mln2 showed superior response than other 

treatments followed by m3nz and rnznz. All sources of organic manure produced 

higher number of leaves at nl level and reduced number at n3 level. 

4.1.3. Number of functional leaves per plant 

The data pertaining to the effect of treatments and their interactions on 

number of functional [eaves per plant at different growth stages are given in Table 4a 

and 4b. 



Table 3a. Effecl oi'varieties, organic manures and N levels on tola1 number of lcavcs 
per plant. 

1 I'rcatments 1 2 MAP 1 4 MAP 
- 
' Varieties (V)  

N levels (N) 

nl 

n2 

Harvest 
-- .- 

** Significant at 1 % level 



Table 3b. Interaction effect of varieties, organic manures and N levels on total 

Ill? 113 

number of leaves per plant 
I 4 MAP 

1 17.62 

139.23 

104.18 

125.08 

1 10.70 

120.88 

1.359 

93.22 

123.45 

129.65 

141.50 

109.1 5 

120.25 

3.705 

1 Treatments 
i 

Harvest 

197.67 

2 17.37 

183.62 

212.13 

194.48 
I 

2 15.27 1 

0,739 1 
-- 

175.45 I 

207.60 

209.98 

240.35 

189.33 

196.72 I 

6.529* 

1 1.785 
.- . . 

190.08 

238.90 

193.4; 

181.18 

2 15.45 

197.00 
1 

203.33 

22 1.15 
I 
! 
! 

188.65 

7.434** 

14.433 
1 I 

2 MAP 

* Significant at 5 % level 

* *  Significant at 1 % level 



Varieties showed significant difference at all stages of grokvth and v: 

PI-oduced more number of functional leaves than vl at all stages (Table 4a). 

Organic manures produced significant differences in number of functional 

leaves at 3 MAP. The treatment mr was superior to m2 and m3 but rn? was superior to 

m3 in its effect. But this type of response was not observed later. 

Significant difference in number of functional ieaves was noted at all growth 

stages due to the effect of N levels. Plants treated with nz produced more number of 

functional leaves than nl and n3 treated plants, 

Significant difference in number of functional [eaves was observed only at 2 

MAP due to VxM interaction. At 2 MAP vl was found to respond better at m2 and vz 

fared well with mi. However no interaction was observed during later stages 

(Table 4b). VxN interaction was present at all stages, vl responding well with n: 

and n3, while vz recorded more functional leaves with nl level. MxN interaction was 

significant at 2 MAP. Whatever be the manure, more functional leaves was seen at n l  

level. 

4.1.4. Leaf area index 

The data on LA1 as influenced by treatments and their interactions at 

different stages of growth are given in Table 5a and 5b. 

Varieties showed significant difference in LA1 (Table 5a) only at 2 MAP and 

4 MAP and v~ was found superior at both stages. Although vl  recorded higher LA1 at 

harvest, the difference between varieties was not significant. 

Significant difference in LA1 was recorded by sources of organic manure. 

LA1 was more or less similar and high for the plants treated with ml and rn? at all 

growth stages. 



'I'ablc 4a. Elfkc1 of varieties, organic manures and N levels on number ol' f i  ~ n c  tional 
leaves per plant 

** Significant at 1 % level 

VI 

v2 

F1.13 

CD 

m I 

m; 

F?, 1 3  

CD 
-- . 

N 1t .v t . l~  (N) 

I 

n2 

F2.13 

C: D 
- -- - .  

2 MAP 

62.03 

75.92 

51 1.698"' 

1.337 

73.86 

69.23 

63.83 

89. I 1 O** 

1.638 

62.62 

81.20 

63.1 1 

396.97 1 * * 
1.638 

4 MAP 
-- - 

97.2 1 

1 10.88 

19.771"" 

6.705 
- .. 

109.8 1 

100.55 

101.77 

3.563 

-- 
." 

92.92 

120.1 1 

99.1 1 

28.633** 

~ a r v e s i  I 
- i 

97.2 1 

110.91 

20.047** 

6.669 
-. 

109.87 

i 
101.78 

3.661 

92.92 

t20.1 7 

99.08 

29.102"' 

8.2 12 8.168 
.- .- .- - 



'I'able 4b. Interaction effecl of varieties. organic manures and N levels on numbcr of 

.- 

~ ia rve s  t 
1 o I .i8 
1 18.45 

7 
92.6 1 

108.45 

97.73 

105.82 

0.857 

-- 

79.78 

106.05 

1 14.56 

I 
125.78 

97.28 

100.88 

4.736* 

11.551 
.- -- - 

94.75 

132.68 

102.18 

89.68 

1 10.42 I 

10 1.49 

94.33 

1 17.43 
I 

93.58 

functional 
'1'reatrnei;ts 

vllnl 

v I I I I J  

I vtm: 

V I ~ I  

v?ml 

V Z ~ I  

1-1 1, 

CD 

v t n ~  

V 1 l l 2  

~ 1 1 1 ;  

V ? I I ~  

~ 2 1 1 2  

v l n ~  

F:,I; 
CD 

. 

m 1 1 1 1  

m I nl 

m I n3 

l n l n l  

111:11? 

I 111211,; 

i n w  

m;nl 

m ~ 1 1 3  

leaves per plant 
2 MAP 

65:10 

82.62 

63.30 

75.17 

57.00 

69.97 

8.798** 

2.3 17 

50.13 

75.1 0 

75.32 

87.08 

40.65 

65.56 

91.907** 

2.3 17 
- .  

66.58 

85.00 

70.00 

57.45 

82.33 

67.93 

63.83 

76.28 

5 1.40 

2." I 1 2."' , 
-- - .  .- 

at 1 % level 

I...,? I > 

- 

4 MAP 

10 1.28 

1 18.33 

92.61 

108.50 

97.73 

100.93 

0.836 

-- 

79.78 

106.05 

1 14.56 

125.67 

97.28 

100.93 

4.677* 

11.614 

94.75 

132.50 

102.18 

89.68 

1 10.42 

101.57 

94.33 

1 17.42 

93.58 

22.57** 

2.838 
"_- 

* Significant at 5 % level * *  Significant 



Plots treated with n2 recorded higher LA1 at all stages. 

Among interactions (Table 5b), only organic manures x N levels showed 

significant influence at 2 MAP and 4 MAP. With any organic manure, LA1 increased 

with increase in N level from nl to n l  and decreased at n~ level. At 2 MA]', the 

effects of the treatment combinations rnin?, mznz and mg-il were on par but superior 

to others. At 4 MAP, mln? produced the highest index. 

4.1.5. Total: dry matter production 

Table 6 revealed significant difference in TDMP among N levels. Total dry 

matter production increased with N level up to 75 kg ha-' (n2) and decreased at 

higher level. 

Interaction effects were not significant with respect to this character. 

4.2. YIELD COMPONENTS AND YIELD 

The data on the effect of treatments on yield components are given in Table 

7. Table 8a and 8b indicate the data on yield as influenced by the treatments and their 

interactions. 

4.2.1. Number of tubers per plant 

From the results in Table 7, it i s  seen that varieties or sources of organic 

manure did not produce any significant variation in number of tubers per plant. But 

tuber number significantly increased when the N level was increased from n l  to n2 

but decreased at n3 level. 

Significant effect of interactions were also absent. 



'I'ablc 5a. Effect of varieties. organic manures and N levels on leaf area indci  

* Significant at 5 % level 

* *  Significant at I % level 

-- 

Treatments 
- - .. 

Varieties (V) 

v I 

V? 

f;1>13 

CD 

Organic manures (M) 

m~ 

1n2 

! 
111.3 

F2, I 3 

CI) 
. --- 

N levels (N) 

11 I 

n2 

113 

F2.13 

CD 

2 MAP 

1.13 

1.45 

36.406** 

0.1 15 

1.37 

1.33 

1.17 

5.41 1 * 
0.141 

1.07 

1.63 

1.17 

41.745** 

0.141 

4 MAP 

2.11 

2.32 

62.90"' 

0.146 

2.38 

2.24 

I .89 

6.408* 

0.179 

1.83 

2.70 

1.99 

18.69** 

0.179 

--- . 

E-Iarvesl 
- 

2.48 

2.64 

1.171 

-- 

2.82 

2.63 

2.23 

10.646** 

0.283 
i 

" . - - - - - - - -. . . . . i 
2.24 

3.04 

2.40 i 

1 
20.97"" 

0.283 
-... 



'I'ablc 5 b. Interaction cffect of varieties, organic manures and N levels on leaf area 
index 

* Significant at 5 % level 

- -- 

Treatmcnls 

V l m l  

V ~ I T ~ Z  

vl~lll 

v2inl 

v?m? 

vim I 

F1.11 

V I ~ I  

V I  112 

I 
v ~ n z  

V ~ I I  

V ~ I I ~  

~ 2 1 1 - 1  

F2,13 
-- 

M I ~ ,  

in nz 

lnltll 

111211~ 

1nlt12 

I 
m ~ n l  

lnlnl 

m3112 

m3nl 

FI>I ;  

CD 
- 

2 MAP 

1.24 

1.50 

1.1 7 

1.48 

0.98 

0.37 

0.463 
-- " 

0.89 

1.24 

1.49 

1.77 

1.01 

1.34 

0.152 
. - 

1.01 

1.70 

1.40 

1 . 1 1  

1.6 1 

1.26 

1.08 

1.56 

0.87 

4.168* 

0.244 

4 MAP 
. 

2.25 

2.50 

2.05 

2.44 

1.75 

2.03 

0.380 

1.58 

2.07 

2.57 

2.82 

1.90 

2.08 

1.874 

1.76 

3.09 

2.26 

1.94 

2.75 

2.05 

1.76 

2.25 

1.65 

4.256* 

0.3 1 1 
- .  

- "" - - 

Harvest 
.- .- 

2.85 

2.78 

2.64 

2.62 

1.95 

2.5 1 

3.740 
.. . . 

2.06 

2.43 

3.02 

3.06 

2.37 

2.43 

1.025 
- - . - - . . - -. - - - - - . i 

2 . 3 2  

7.29 

2.84 

2.37 

3.24 

2 28 

2.03 

2.58 

2.08 

1.170 
! 

-- 
- .. . 



Table 6. Effect of varieties. organic manures and N levels on total dry  malter 
production ( t  kc') 

Treatments 

Varieties (V)  

PI-13  

Organic manures (M) 

N levels (N) 

nl 

n2 

n3 

F2.13 

CD 

TDMP (t ha-') 

* * Significant at 1 % level 



4.2.2. Weight of tubers per plant 

Table 7 revealed that there was no significant variation between varieties in 

weight o f  tubers per plant. 

The tuber weight per plant varied significantly with the source of organic 

manure. PM (mz) gave superior response than FYM (mi) and CPC (m]). The effects 

of FYM and CPC were on par. 

Significant increase in weight of tuber was seen with n~ treated plants. 

Interaction effects were not significant for this character. 

4.2.3. Length of tuber 

Table 7 indicated that the improved variety (vl)  produced significantly longer 

tubers than the local variety (vz). 

' "  Length of tuber was not influenced by the source of organic manure, but nz 

treated plants produced longer tubers 

Interaction effects were absent. 

4.2.4. Girth of tuber 

The results (Table 7) showed that varieties or source of organic manure did 

not have any significant effect on girth of tuber. 

Plants treated with n2 registered longer tubers than n3 treated plants but on par 

with n, treated plants. 

No interaction effects were observed on tuber girth. 



l'able 7.  Ef'fecl of varieties, organic manures and N levels on yield co~npo~lents 

* Significant at 5 % level 

** Significant at I % level 

- - - - -. - - 

I'reatments 

Varieties (V) 

Number of 

tubers per plant 

Weight of 

tubers per 

plant (kg) 

V I 

v2 

F I , I ~  

CD 

Organic manures (M) 

ml 

ln? 

m3 

F2 1 3  

cn 
- .- 

N 1eVi1s (N) 

n~ 

n2 

n3 

F2 1 3  

I . c ~ ~ - i ~ - ~ - o f  -1 
I 

tuber (cm) tuber (cm) 

I 
--- a 

I 
1.49 

1.48 

0.844 

-- 
- 

1.34 

1.71 

1.40 

19.650** 

0.136 

1.39 

1.75 

1.3 1 

27.609'" 

i 
6.78 

7.53 

3.025 

-- 

7.00 

7.38 

7.08 

0.29 

-- 

6.25 

8.55 

6.67 

20.82 

18.23 

13.460** 

1.536 

19.53 

19.20 

19.83 

0.270 

-- I 

CD 

I > . I ?  

13.55 

1.57 

-- 

13.16 

13 63 

13 21 

0 752 

- -  

1 
1.159 0.136 

10'612** 

1.882 
I 

0 920 i 

4 

19.16 

21.03 

18.36 

5.023 * 

13.43 

13.95 

13.h2 1 
4.902* j 



4-25.  Tuber yield 

The mean yield presented in Table 8a clearly pointed out that the tuber yield 

did not vary between the varieties tested. 

Among organic manures, PM treated plants recorded the highest tuber yield 

which was on par with those treated with FYM but superior to CPC treated plants. At 

the same time, no significant difference in yield was seen with FYM and CPC. 

Tuber yield significantly increased with increase in N level from 50 (n,) to 75 

kg ha-' (nz) but decreased with further increase in N level. Maximum yield was 

obtained with nl level. 

Tuber yield was not influenced by any type o f  interaction between the tested 

factors (Table 8b). 

4.2.6. Top yield 

Neither varietal difference nor manurial source yield any significant 

difference in top yield as evident from Table 8a, but an increasing trend in top yield 

was seen when N was increased from n~ to n;l which was on par with n3 level. 

The interaction between treatments (Table 8b) showed significant effect on 

top yield.-Regarding VxM interaction, v2 combined with FYM and PM produced 

higher top yield than vl combined with these organic manures. Both varieties 

produced higher top yield with PM than with other organic manures. With respect to 

VxN interaction, the response of V I  was observed upto n3 level while v l  responded 

better at 111 level. Considering MxN interaction, FYM and PM responded better at 

higher levels of N, while the response of CPC was higher at n2 level. 



I'ablc 8a. Effect of varieties, organic manures and N levels on yield of'cassava 

?.rea&ents 1) yicld Top yield ((t ha-') I ~ti l ization index 1 

- 

' l i  1 "0 1 0.216 

Orga~lic 1nanu1.e~ (M) 

* Significant at 5 % level 

* *  Significant at 1 % level 



Table 8b. Interaction 

. -- 
cassava 

I'reattnen ts 
- ... . , 

V I ~ I  

V I  I]]? 

v 1 1 %  

V2m1 

V ~ I I I ?  

I 
V ? I I I ~  

F2 13 

CD 
- 

~ ~ 1 1 1  

V ~ I ~ Z  

~ 1 1 1 3  

~ 2 1 1  I 

1 VZII? 

YZII> 

F2.13 

C D  
- 

M I ~ I  

mlnl 

m l n 7  I 

m21i1 

m211? 

1112 11 

m3n1 

111711: 

111~11; 

F,I,IJ 

CD 

* Significant at 5 % 

effect of varieties, 

~ l ~ t ~ b e r y i e l d ( t h a ~ ~ )  
. 

16.05 

16.62 

22.02 

21.99 

17.02 

16.45 

0.143 

-- 

18.09 

17.65 

20.42 

19.68 

16.56 

17.72 

0.462 

-- 

15.90 

20.68 

17.05 

1 7.2 1 

23.69 

19.25 

15.90 

21.64 

13.89 

0.959 

-- 
- 

lcvel * *  Significant 

organic manures and N 
. 

'l'opyicld((111a-I) 

23.40 

26.75 

25.62 

26.34 

29.17 

24.02 

10.638** 

2.906 

22.63 

25.88 

27.32 

24.95 

28.24 

26.29 

5.503" 

2.906 

22.85 

25.70 

26.70 

22.30 

24.92 

30.7 1 

27.62 

27.78 

24.38 

5.579** 

3 .559  

at 1 % level 

levels on yield 01' 

Ut i l iza~ion il-rder ' 

.- - . . . . - - - - , 

0.67 i 
0.84 

0.76 

0.57 

0.72 

20.483 * *  i 
I 

0.007 
- - - - - - - 

0.75 4 
0.65 

0.82 
I 

0.87 

0.6 1 

0.63 

6.05 1 * 

0.007 
- .  

0.7 1 

0.81 

0 66 

0.8 1 

I 
0.95 

0.64 

0.58 

0.78 

0.56 

4.238* 

0.008 
- .- 



4.2.7. Utilization index 

As shown in Table 8a, Ul  was not influenced by varietal difference. 

The organic manures varied significantly in their effects on the utilization 

index. The highest UI was registered by PM followed by FYM and the lowest UI 

was registered by CPC. 

As in the case of tuber yield, UI was maximum at 75 kg N ha" (nz) which 

was superior to nl level and it decreased at higher N level. 

The effect of VxM interaction (Table 8b) showed that higher values of UI 

were recorded when different organic manures were applied to vl than to vz. The 

improved variety (vl) recorded the highest UI with i n 3  and the local variety (v2) 

recorded the highest UI with ml. In the case of VxN interaction, v)  combined with nj 

and vz combined with nl recorded higher utilization index. With any organic manure, 

UI increased with increase in N level from nl to nz but declined at n3 when MxN 

interaction is considered. FYM and PM in combination with N levels showed higher 

UI than CPC with N levels. 

4.3. QUALITY CHARACTERS OF TUBER 

Table 9a and 9b show the data on the quality characters of tuber namely 

starch, protein and HCN contents and cooking quality as affected by the treatments 

and their interactions. 

4.3.1. Starch content 

Neither varieties nor sources of organic manure produced any significant 

variation in starch content of  the tuber (Table 9a), but nz treated plants produced 

tubers with higher starch content. 



Among interactions (Table 9b), only MxN interaction was significant. The 

treatment combination m~nz produced the highest starch content which was on par 

wi th  rnln?.  With any organic manure, starch content increased with increase in N 

level from nl to nz but declined at n3 level. 

4.3.2. Protein content 

The treatments differed significantly with respect to protein content of tuber 

(Table 9a). 

The local variety (vz) registered higher protein content than the improved 

variety (vl). 

Protein content of tuber from plants treated with PM recorded 

significantly higher value than those with FYM and CPC. FYM and CPC 

produced the same protein content. 

With regard to N levels, tubers of plants treated with nz were found to 

have more protein than those treated with nl and nl levels. 

Alt the interactions were significant with respect to this character (Table 

9b). In the case of VxM interaction, the focal variety (v2) registered higher 

protein content with different sources of organic manure compared to the 

improved variety (vz) combined with different organic manures. When different 

levels of N were applied to v l ,  the highest protein content was registered at n3 

level whereas V* registered the highest protein content at nl level Considering 

MxN interaction, the organic manures FYM and CPC recorded higher protein 

contents at nz level while PM recorded higher protein content at n 1 level. 



- - 
1 able 9a. ESkcl oi 'varielie~~ organic manures and N levels on quality characters of 

tuber 

Starch content Protein content 

(%> 

Varieties (V) 

V I  41.14 2.02 

V2 39.3 1 2.14 

F1.13 2.230 1 1.768** 

.- - . . - . - - I I 

Organic manures (M) 1 t 

N levels (N) I I I 

* *  Significant at 1 U/o level 

n~ 

n2 

n:; 

F ? , I ~  

CD 
-- 

HCN content 

( ~ g  B')  

36.03 

47.2 1 

37.43 

32.934" 

2.672 
. .. 

Scores for 

* Significanl at 5 % level 



'I'ablc 9b. Interaction effccl of varieties, organic manures and N levels on quality 
charuclers of tuber 

- . . 

(%I 
. +  - . . , , - -- 

2.10 13.05 2.50 

1.93 10.70 2.60 
i 

I 
\ ,I1 8 0; : 

I 
\ 

7 \ >  

! . 

1 I : . ] :  S.s:sX : 



4.3.3. HCN content 

As presented in Table 9a, the HCN content of the tuber of  the local variety 

(vz) was lower than the improved variety (v,). 

HCN content of tubers from plants treated with PM registered significantly 

lower HCN content than those treated with FYM and CPC. 

The content of HCN in tuber increased significantly with increase in N level 

though it was within the permissible limits. 

The effects of interactions VxM and MxN were significant (Table 9b). 

Among VxM interaction, vl recorded the lowest HCN content when combined with 

PM and vz combined with FYM recorded lower HCN content. With regard to MxN 

interaction, the HCN content increased with increase in N level in combination with 

any organic manure. In general, interaction between PM and N levels registered 

lower HCN contents. 

4.3.4. Cooking qua!@ 

It is seen from Table 9a that the improved variety (vl)  obtained higher scores 

for taste than the local variety (v2). 

The taste of the tuber was not affected by the source of organic manure. 

Levels of N showed significant change in the score obtained for taste o f  the 

tuber. Maximum score was recorded by nl which was superior to nl and n3 levels. 

In general, the cooking quality of the tuber of both varieties was rated 

as good based on texture and appearance. The improved var. Sree Vijaya was 

observed to cook well in lesser time than the local variety. 



4.4. UPTAKE OF NUTRIENTS 

Nutrient uptake in terms of, N, P and K uptake (kg ha-') as affected by 

treaftnents are presented in Table 10a and their interaction effects in Tablc I 0  b. 

4.4.1 N uptake 

Uptake of N (Table 10a) was significantly influenced only by N level. The 

level nl  recorded the highest uptake of N which was superior to nl and nj levels. 

No significant interaction between treatments (Table I Ob) was observed wit11 

respect to N uptake. 

4.4.2 P uptake 

I t  is evident form Table 10a that the var. Sree Vijaya (v l )  recorded 

significantly higher uptake of  P than the local variety (v2). 

Different organic manures did not register any significant difference in P 

uptake. 

Uptake of P increased with increase in N level form nl to nl and declined at 

n3 level. 

Significant interactions were observed with respect to P uptake (Table lob). 

Regarding VxM interaction, the effects of all the combinations were on par except 

v2miand vzm3. The local variety (v2) registered lower P uptake with different organic 

manures, cornpad to the improved variety (vl). The combinations of vl with n j  and v2 

with n registered higher uptake of P in the case of VxN interaction. Among MxN 

interaction, the highest P uptake was registered by m2n2 which was superior to other 



'l'able 10a. Effect of varieties, organic manures and N lcvcls on uptakc oi'nutrienls 
(kg ha-') 

' P I  
Organic manures (M) 

[; 2.13 

N levels (N) 

n l 

n2 

n3 

* Significant at 5 % level 

N uptake 

(kg ha-') 

109.6 1 

1 10.97 

0.148 

-- 

104.70 

1 1 1.27 

*" Significant at I % Ievcl 

P uptake 

(kg ha-') 
.. . - - . 

34.97 

31.59 

17.654** 

1.756 ! 

33.98 

32.73 

-- - . 

K uptake I 

(kg ha.') 
. . - . ..- - . - - - . - . -- . 

98.01 

101.36 

0.6 12 

-- 
. ! 

97.80 

102.66 



Table lob .  Interaction effect af varictics, organic manures and N levels on uptakc ol' 

* Significant at 5 % level * *  Signiiicant at 1 % level 

.- nutrients 
Trcat~nents 

- .  

vlml 

V1 ln2  

v m; 

vlml 

~ 2 1 1 1 2  

vzmr 

F!.~3 

CD 
; 

V I ~ I  

v1n2 

V1n3 

V Z ~ I  

~ 2 1 1 2  

~ 2 1 1 3  

F ? , ~ l  

CD 
.- 

n 1 1 n 1  

I ~ I I I Z  

m I n3 

111 211 1 

1n2]1? 

1t1?113 

111;111 

m;n? 

lnjni 

F-t? I 3 

CD 

(kg ha-') 
N uptake (kg ha-') 
-- . -  

99.74 

100.91 

132.4 1 

1 23.66 

96.67 

108.34 

2.774 

-- 

104.39 

105.01 

112.61 

109.93 

1 I 1.83 

1 17.97 

0.528 

-- 

101.12 

1 15.45 

97.52 

102.74 

133.14 

97.92 

97.1 1 

135.51 

1 12.08 

2.539 

-- 
- -  - 

P uptake (kg hi'j  

34.15 

33.81 

36.06 

29.40 

34.7 1 

3 1.55 

5.146* 

3.042 

29.39 

29.25 

44.66 

34.5 1 

30.87 

30.99 

17.590** 

3.042 

32.64 

3 8.3 7 

30.93 

27.53 

42.52 

28.13 

27.79 

37.86 

33.73 

8.780** 

3.726 
. 



combinations. In general, the combinations of any organic manure with n: level recorded 

higher P uptake than with nl or n3 level. 

4.4.3. K uptake 

The effect of treatments on K uptake (Table IOa) followed the same trend as 

that of N uptake. Uptake of K varied significantly only with N levels and the highest 

uptake was obtained at nz level of N. 

The interaction effects on K uptake were not significant (Table lob). 

4.5. SOIL NUTRIENT STATUS AFTER THE EXPERIMENT 

Available N, P205 and K 2 0  contents of the soil after the experiment as 

influenced by the treatments and their interactions are given in Table I la and 1 l b  

respectively. 

4.5.1. Available Nitrogen 

No significant variation in available N status of the soil was observed due to 

neither varietal difference nor the N levels (Table I la). 

Available N status of soil varied significantly with the source of organic 

manure. FYM registered superior status of available N in the soil while the effects of 

PM and CPC were on par. 

Interaction effects were absent (Table I 1 b). 

4.5.2 Available phosphorous 

Varieties showed significant difference in available P status (Table I la). The 

improved variety (v,)  gave a better response than local variety (v2) .  



Table 1 1 a. Effect of varieties, organic manures and N levcls on nutrient stalus alizr 
the experiment (kg ha-') 

* Significant at 5 % lcvel 

Treatments 

Varieties (V) 

V I  

V 2 

I ; I . I ~  

CD 

Organic manures (M) 7 ml 

m? 

1n3 

Fz .13  

CD 

N lewls (TJ) 

n I 

n2 

n3 

F2.13 

C1) 

* *  Significant ar 1 % level 

Available N 

(kg h a ' )  

234.33 

249.78 

2.058 

-- 

268.30 

228.41 

229.45 

5.947* 

28.747 

233.37 

245.65 

247.14 

0.656 

-- 

Available PzOi 

(kg ha-') 

33.5 1 

30.82 

1 1.876*" 

1.702 

3 1.40 

3 1.42 

33.69 

3.785 

-- 

3 1.99 

37.27 

Available K 2 0  

(kg ha- I ) 
- -- 

223.16 

217.12 

0.845 

-- 

- I 
- 

23 1.27 i 
308 70 

220.40 
I 

3.923_* 

17.525 
-- 

217.15 

2 16.82 

27.23 226.45 

55.174** 0.924 

2.084 -- 
up - 



Different organic manures did not produce any variation in the available P 

status. 

Post harvest available P content in the soil was maximum at n l  level in 

comparison with n 1 and n3 levels. 

The interactions VxM and MxN were found to have significant effects on 

available PzOs status (Table 1 lb). Considering VxM interaction, the treatment 

combination vim3 and vzmj were superior to other combinations in their effects. 

Higher avaiIable P status was observed in CPC applied plots in the case of both 

varieties. In the case of MxN interaction, the effects of the treatment combinations 

rnlnz, m2n2 and m3nl were on par but they registered significantly higher status than 

other combinations. Whatever be the manure, higher status of available P in the soil 

was observed in nz treated plots. 

4.5.3 Available potassium 

It is observed from Table I 1 a that varieties and N levels did not produce any 

significant variation in the available K content but there was significant difference 

among organic manures in their effects. Available K content was high with FYM in 

comparison with PM but similar with CPC. 

Significant effects of interaction of varieties with organic manures as well as 

with N levels was observed (Table I I b). With respect to VxM interaction, the effects 

of vlrnt, vlmz and vzml were on par and were superior to other combinations. 

Higher available K status was observed with PM in combination with vl or v2 and 

lower K status was observed with CPC combined with both varieties. The interaction 

between varieties and N levels showed that vznz registered the highest value 

followed by vznl which were on par but superior to others. Post harvest available K 



?'able 1 I b. Interaction effect of varieties, organic manures and N levels on sail 
nutrient . . . . slalus - - - . after the experiment (kg ham1) 

'I'rciitrnents 

. . . - - . . . . -, 

v l l l l l  

\'1111: 

\ '  1 1 7 1  3 

\ ' ~ I I I ~  

\ :III .  

1 :111; 

1.: 1; 

('I) 
. . . . .- -- 

\ , : t l l  

I 11: 

\ : I I :  

Available N 

(kg ha-') 
- . . . . . 

207.50 

259.24 

249.3 1 

24 1 -99 

246.1 X 

248.10 

2.902 

-- 
- . . . . , , - - - .- 

257.15 

279.46 

233.63 

- 

Available P 2 0 j  

(kg ha") (kg ha' ) 
-. - . . . . . - 

3 I .a0 2 19.27 

30.99 243.27 

3 5.99 216.15 
I 

26.85 

32.75 

34.63 

18.080** 

2.948 
- --- 

32.32 

3 1 .hX 

201.37 

234.07 

206.74 

5.5  3 8 * 

24.784 
- , . . . . - . 

2 12.56 

22 1.71 
I 

39.32 



status increased wit11 increase in N level from nl to n? but decreased at n3 level in the 

case of both varieties. 

4.6 Economics of cultivation 

The economics of cultivation as influenced by the treatments is presented 

in Table 12. Cost of cultivation included the cost o f  labour, planting material, P 

@ 50 kg PZOI ha-' and K @ 100 kg K 2 0  ha-' applied uniformly to all the plots 

and the additional cost due to treatments ie, sources of organic manure and N 

levels. Gross income was worked out considering the income from the sale of 

tuber. Net income and BCR were calculated from the gross income and the cost 

of cultivation. 

It i s  evident from Table 12 that both varieties recorded higher net income 

when PM was used as the source of organic manure. But higher BCR were 

recorded when FYM was used as the organic manure. Lower net income and 

BCR were recorded when CPC was used as the organic source. With any organic 

manure, higher net income and BCR were noticed at n2 level (75 kg N ha-') than 

at nl or nl level in the case of both varieties. The treatment combination 

involving CPC as the organic manure and n3 level of N resulted in negative net 

income and BCR less than one with both varieties.' The treatment combination 

v~rnznl registered the highest net income followed by vzrnznl whereas the 

treatment combination vimlnz registered the highest BCR followed by vlmlnz. 

Maximum net income was obtained for both the varieties from plots treated with 

PM combined with 75 kg N ha-'. However, both varieties recorded higher BCR 

when treated with FYM and 75 kg N ha-'. 



Table 12. Economics of cult ivation as affected by varieties, organic manures 
and N levels 

Cost of cultivation per ha 
excluding the treatments = Rs. 3 1360 Cost o f  1 t CPC = Rs. 5000.00 
Cost of 1 t FYM = Rs. 235 Cost of 1 kg N = Rs. 1 1.09 
Cost of I t PM = Rs. 2000 Price of I kg tuber = Rs. 4.00 

Treatments 

V I ~ I ~ I  

v1m1n2 

V ~ m ~ n 3  

V1m2n1 

vt nl2n2 

v ~ m ~ n 3  

Vim,n, 

V1m3n2 

vlm3n3 

V2m1n1 

v2m1n2 

hrn1n3 

v2m2n1 

V2m2n2 

v21nzn3 

vzm3n~ 

v~m3n~ 

V2m3n3 

Additional 
cost due to 
treatments 
[RS .ha") 

3492 

3769 

4047 

10555 

10832 

1 1  109 

30555 

30832 

31  109 

3492 

3769 

4047 

10555 

10832 

1 1  109 

30555 

30832 

31 109 

Cost of 
cultivation 
(~s.ha")  

34852 

35129 

35407 

4 19 15 

42192 

42469 

61915 

62192 

62469 

34852 

35129 

35407 

41915 

42 192 

42469 

61915 

62192 

62469 

Tuber 
yield 

(t ha") 

15.74 

21.14 

17.41 

16.5 1 

23.77 

20.99 

15.90 

21.14 

12.65 

16.05 

20.22 

16.70 

17.90 

23.61 

17.52 

15.90 

22.14 

15.12 

Gross 
income 

( ~ s . h a " )  

62960 

84560 

69640 

66040 

95080 

83960 

63600 

84560 

50600 

64200 

80880 

66800 

7 1600 

94440 

70080 

63600 

88560 

60480 

Net 
income 

(~s .ha-I )  

28108 

4943 1 

34233 

24125 

52888 

41491 

1685 

22368 

- 1  1869 

29348 

4575 1 

3 1393 

29685 

52248 

2761 1 

1685 

26368 

- 1989 

BCR 
, 

1.8 1 

2.4 1 

1.97 

1.58 

2.25 

1.98 

1.03 

1.36 

0.8 1 

1.84 

2.30 

1.89 

1.71 

2.24 

1.65 

1.03 

1.42 

0.97 



DISCUSSION 



5. DISCUSSION 

The results of the study conducted to develop an integrated nutrielit schedule 

for short duration cassava in lowlands are discussed in this chapter. 

5.1. Growth characters 

The data in Table 2 pointed out the significant effect of varieties on plant 

height during the early stage of growth. Although the local var. Kariyilapothiyan 

produced taller plants than the improved var. Sree Vijaya during the initial stage, 

both varieties produced plants of similar height at later stages. The data in Table 3a 

and 4a revealed that the local variety produced significantly higher number of leaves 

and retained higher number of leaves at all growth stages. A general observation is 

that both varieties retained considerable number of leaves even at harvest. It is 

noteworthy that LA1 of both varieties increased throughout the growth stages upto 

harvest (Table 5a). Between the two varieties, the local variety registered 

significantiy higher LA1 at 2 MAP and 4 MAP. No significant variation in LA1 was 

observed at harvest. Although the local variety was found superior in terms of plant 

height, leaf number and LAI, there was no variation in total drymatter (Table 6) 

produced by both the varieties. 

Farmyard manure treated plants were significantly taller when compared 

to PM and CPC treated plants (Table 2). Significantly higher number of leaves 

was produced upto 4 - M A P  by FYM treated plants followed by PM and CPC 

treated plants. But significant difference in number of functional leaves per plant 

was noticed only at 2 M A P  and FYM applied plots produced the highest number. 

But significant difference in LA1 was observed with different sources of organic 

manure. The organic sources, FYM and PM were superior to CPC at all stages. 

Growth promoting effect of FYM in cassava has been reported by Ashokan and 



Sreedharan (1977). The higher efficiency of FYM in promoting the growth 

ctlaracters, when compared to other organic manures, has been reported by 

Veenavidyadharan (2000) in arrowroot and Archana (2001) in coleus. Arunkumar 

(2000) has also reported the inferior effect of CPC on growth characters and positive 

effect o f  CPC on TDMP of amaranthus. However, in the present study, the TDMP 

did not vary with the source of organic manure as shown in Table 6 . 

Higher levels of N invariably favoured the vegetative growth of the plant 

(Mandal et al., 197 1 ;  Pillai and George., 1978 ; Nair, 1982 and Nayar, 1986). In the 

present study, application of N @ 75 kg ha" was found sufficient for better 

expression of  growth characters of short duration cassava in low lands (Table 2,  3a, 

4a and Sa). The TDMP was influenced only by N levels as evidenced from Table 6 .  

Application of 75 kg N ha-' was found to be the optimum dose which might be due 

to the favourable effect of 75 kg N ham' on growth characters. 

Interaction effect between treatments were absent in the case of height of the 

plant. There was no marked variation in leaf number and LA1 due to the interaction 

between varieties and source of organic manure as revealed from Table 3b, 4b and 

5b. Significant effect of interaction between varieties and N levels was observed in 

total number of  leaves and number of functional leaves (Table 3b and 4b) which 

indicated the sufficiency of 75 kg N ha" (nl) for the improved variety (vl)  and 50 kg 

ha-' (nl) for the local variety (vz) for higher leaf production and retention. But TDMP 

was not significantly influenced by the varieties or N levels or their interaction. With 

any organic manure, better expression of growth characters was observed at 75  kg 

ha'' than other N levels. 



5.2. Yield components 

The data 011 yield components i n  Table 7 indicated that there was no 

significant variation between varieties in yield components except lenbqh o f  tuber. 

The var. Sree Vijaya produced longer tubers than the local variety. 

The yield components except tuber weight per plant were not influenced by 

the source o f  organic manure. In the case of tuber weight per plant, PM treated plants 

registered superior response than FYM and CPC treated plants. But the effects of 

FYM and CPC were on par. Comparable effects of FYM and CPC on weight of 

tubers per plant of white yam has been reported by Suja (200 I) .  

As in the case of gronth characters, N @ 75 kg ha" recorded higher values of 

yield components. 

5.3. Tuber yield and utilization index 

The results of the study revealed similar performance of both varieties in 

terms o f  tuber yield as depicted in Fig. 3. The average yield recorded by the 

improved var. Sree Vijaya and the locaf var. Kariyilapothiystn were 18.36 and 

18-35 t ha-' respectively (Table 8a). 

Different organic manures significantly influenced the tuber yield as 

shown in Table'8a. The highest tuber yield of 20.05 t ha-' was produced by PM 

(Fig. 3). Corroboratory results have been reported by Singh et al. ( 1  973) in potato 

and Ariitha ( 1  997) in chilli. Among organic manures, PM produced maximum 

weight o f  tubers per plant which might have led to the increase in tuber yield in 

PM applied plots. The effect of  PM was found was on par with FYM but superior 

to CPC. Tile higher efficiency o f  P M  nay be attributed to its narrow C:N ratio and 



comparatively higher content of mineralisable N as pointed out by Singh PI  u1. 

(1973). No significant difference in the yield was observed between FYM and CPC 

indicating the possibility of substitution of FYM with CPC. Similar effect of CPC 

was reported by CTCRI ( I  998b) in cassava and Suja (2001) in white yam. 

Tuber yield increased from 16.33 t ha-' to 22 t ha" when the dose of N was 

increased from 50 to 75 kg ham' (Table 8a). But the yield decreased to 16.73 t ham' 

with increase in N level from 75 to 100 kg ha-'. The effect of N levels on yield 

components (Table 7) pointed out the sufficiency of moderate N nutrition. Hence the 

optimum dose of N for higher tuber yield of both varieties can be fixed at 75 kg ha.' 

(Fig. 3). 

Among the treatments, only N levels had significant effect on top yield as 

seen from Table 8a. Top yield increased with increase in N level from 50 to 75 kg 

ha'' which was on par with 100 kg ha-'. The higher quantity of photosynthates 

produced when the N level was increased from 75 to 100 kg ha.' might have been 

utilized for top growth resulting in reduction in tuber yield at the highest level of N 

tried . 

Utilization index did not vary between varieties (Table 8a), the values being 

0.73 and 0.72 for the varieties, Sree Vijaya and Kariyilapothiyan respectively. No 

variation in tuber and top yields was observed between varieties which resulted in 

similar values of UI for the varieties. As in the case of tuber yield, the source of 

organic manure influenced utilization index. The highest U1 of 0.8 was registered by 

PM (Table 8a) followed by FYM (0.72) and the lowest (0,651 by CPC treated plants. 

The effects of N levels on UI were similar to their effects on tuber yield. There was 

marked increase in UI when N level was increased from 50 to 75 kg but i t  decreased 

at higher N level of 100 kg ha". It is evident from Table 8a that the tuber yield was 





maximum at 75 kg N ha" but top yield increased with increase in N level from 75 to 

I00 k g  ham'. Hence application of 75 kg N ha-' s h o ~ ~ c d  the highest utilization index. 

The interaction effects of treatments on UI (Table 8b) reflected the trend 

of the main effects. Higher values of UI were recorded by the improved variety 

(v l )  than the local variety (vz) when different organic manures were applied. Both 

varieties in combination with 75 kg N ha-' (nz) produced higher UI than with 50 

kg N ha-' i n l )  and lower UI with 100 kg N ha" (n3). Whatever be the source of 

organic manure, UI increased with increase in N level from 50 to 75 kg but 

declined at 100 kg N ha-'. It is  also noticed that FYM and PM in combination with 

N levels showed higher UI than CPC with N levels which might be due to the 

significant effect of the source of organic manure on utilization index. 

5.4. QuaIity characters 

Regarding the quality of tuber (Table 9a), varieties were on par in the starch 

content o f  their tubers. But tuber of the local variety contained higher protein and 

lower HCN contents. In general, the cooking quality of the tuber of both varieties 

was judged as good based on texture, appearance and overall acceptability. The 

improved var. Sree Vijaya was observed to cook well in lesser time when compared 

to the local variety and obtained highest scores for the taste (Table 10) indicating its 

excellent cooking quality as reported by CTCRl(1998a). 

The source of organic manure influenced only the protein and HCN contents 

(Tabfe 9a). Poultry manure treated plants recorded the highest protein content. This 

is in agreement with the findings of Joseph (1998) in snakeguard. FYM and CPC 

treated plants produced the same content of protein. But PM applied plots showed 

the lowest HCN content followed by plots treated with FYM and CPC applied plots 

showed the highest content but within permissible limits. However, the source of 

organic manure did not produce any variation in the taste of the tuber. 'I'he study 



revealcd no marked variation in the quality of tuber due to source of organic manure 

suggestiilg the suitability of PM and CPC as alternate organic manures. 

The starch content of the tuber increased when N level was increased from 50 

to 75 kg ha" but decreased with further increase in N level. As the availability of N 

increases there is a tendency for decrease in carbohydrates in plants (Black, 1973). 

This may be due to increased rate of protein synthesis and consequent increase in 

vegetative growth triggered by higher N supply with corresponding decrease in 

starch content. Decrease in starch content o f  the tuber at higher levels of N has been 

reported by Vijayan and Aiyer (1 969) and Nayar ( 1986) in cassava and Suja (200 I ) 

in white yam. The protein content of the tuber also exhibited similar trend showing 

the sufficiency of 75 kg N ha-' for higher protein content of the tuber. 

Significant increase in the HCN content of the tuber with increase in N levels 

was observed though it was within the permissible limits. But the scores obtained for 

taste of the tuber was maximum with 75 kg N ha-' compared to lower or higher N 

level. A high level of N application results in a high content of cyanogenic 

gluocosides in the tuber (Sinha, 1969) which upon hydrolysis releases the toxic 

hydrocyanic acid. Several scientists have earlier reported increase in HCN content 

due to higher rates of N fertilization (Indira ef a!., 1972; Mohankumar and Maini, 

1977; Nair, 1982 and Nayar, 1986). The result of the present study pointed out the 

need for application of only 75 kg N ham' for lower HCN content and better taste of 

the tuber. 

The interaction between varieties and sources of organic manure showed 

significant difference on protein and HCN contents. The improved variety registered 

higher protein content with FYM and CPC but registered lower HCN content with 

PM. The local variety showed the highest protein content and the lowest HCN 

content with FYM. But the interaction between varieties and N levels was significant 



with respect to protein content only. Higher protein content was shoicn by thc 

improved variety when fenilized with 100 kg N ha-' whereas the local variety 

showed the highest protein content when fertilized with 50 kg N ha-'. The quality 

characters except the taste of tuber were significantly influenced by the interaclion 

betnee11 sources of organic manure and N levels. With any organic manure. starch 

content increased with increase in N level from 50 to 75 kg ha" but declined at 100 

kg ha-'. The organic manures FYM and CPC registered higher protein contents at 75 

kg N h d l  while PM registered the highest protein content at 50 kg N ha". The HCN 

content increased with the increase in N level in combination with all sources of 

organic manure. In general, the interaction between PM and N levels produced lower 

HCN contents. 

5.5 Uptake of nutrients 

Uptake of N and K was not influenced by varieties as shown in Table 10a 

which meant that both varieties were equally efficient in absorption and utilization of 

these nutrients. But the var. Sree Vijaya registered higher P uptake than the local 

variety. 

The source of organic manure did not produce any appreciable effect on 

nutrient uptake. Nutrient uptake is a function of dry matter production. There was 

also no significant variation in TDMP due to source of organic manure as 

evident from Table 6. 

Uptake of N, P and K increased with increase in N level upto 75 kg ha-' 

but declined at higher N level. Moderate N nutrition at 75 kg ha" was sufficient for 

higher nutrient uptake which resulted in higher values of growth characters, yield 

components, tuber yield, UI and quality characters at this N level. 



The data given in Table lob indicated significant interactions between the 

treatments with respect to P uptake only. The local variety registered lower P uptake 

than the improved variety, when combined with different organic manures. Increase 

in I' uptake was observed with increasing N levels i n  the case of improved variety 

while the local variety registered higher P uptake at 50 kg N ha.' only. The 

interaction of any organic manure with 75 kg N ha+' recorded higher P uptake than 

with lower or higher N level. 

5.6 Soil nutrient status after the experiment 

Available N status of the soil after the experiment was maintained at the 

initial level of 235.2 kg ham' (Table 1 la). The content of available P in the soil was 

lowered after the experiment compared to the original value of 40.47 kg P105 h i 1 .  

But post harvest available K content was drastically increased above the original 

content of I 38.84 kg ha-'. 

No significant variation in available N and K status of soil was observed due 

to varieties. But the improved variety registered higher status of available P in the 

soil after the experiment. 

Among organic manures, FYM applied plots registered significantly higher 

status of N and K in the soil while PM and CPC were similar in their effects. 

Enhancement in post harvest available N status of the soil due to FYM application 

for arrow root has been documented by Veenavidyadharan (2000). But available P 

status was not influenced by the source of organic manure. 

Available N status of the soil increased with increase in N level though the 

effect was not significant. An increase in the available N content of the soil due to 

higher levels of N fertilisation for cassava has been reported by Nayar (1986). Post 

harvest available P content in the soil was maximum at 75 kg N ha". Available P 



status was cor~siderably reduced when 100 kg N ha" was applied. No marked 

variation in the available K content of the soil was observed due to application of N 

at different levels. 

Interaction effects were not significant with respect to post harvest available 

N status of the soil. But higher available P status and lower K status were observed 

in CPC applied plots in the case o f  both varieties. The interaction between varieties 

and N levels had significant effect on available K status only. Post harvest available 

K status was maximum when both varieties were fertilized with 75 kg N ham' 

compared to lower or higher N level. Whatever be the source of organic manure, 

higher status of available P in the soil was observed in plots treated with 75 kg N 

ha-'. But MxN interaction had no marked effect on available N and K contents in the 

soil. 

5.7. Economics of cultivation 

The economics of cultivation was worked out in terms of net income and 

BCR (Table 12). No marked variation in net income and BCR was observed between , 

the varieties as depicted in Fig 5 and 6 .  

The treatments involving PM as the source of organic manure and 75 kg N 

ha-' produced higher net income in the case of both varieties. The organic source PM 

recorded the highest tuber yield (Table 8a and Fig. 3) than other organic manures 

which might have resulted in higher net income from PM applied plots. However, 

FYM as the source of organic manure recorded higher BCR compared to other 

organic sources. Though PM recorded higher net income, its higher cost (Rs. 2000 i 

') compared to FYM (Rs. 235 t-') has resulted in lower BCR than with FYM. CPC as 

organic manure registered lower values of net income and BCR compared to FYM and 

PM. The organic sources FYM and CPC produced almost equal tuber yield (1 7.88 and 

17.14 t ha-' respectively). But higher cost of CPC (Rs. 5000 f'), compared to FYM and 







PM, had produced lower values of net income and BCR with CPC. Hence it is evident 

fiom the results that FYM can be substituted with PM but not with CPC duc to the high 

cost of CPC. 

Application of moderate level o f  N (75 kg ha-') compared to lower (50 kg ha") 

or higher level (100 kg ham1) resulted in higher profit from cultivation of short duration 

varieties of cassava in low lands. The superior effect of 75 kg N on the yield o f  cassava 

had reflected in higher net income and BCR at this level o f  N as illustrated in Fig. 5 

and 6 .  

Application of PM @ 5 t ha-' and 75 kg N ha" to the improved var. Sree 

Vijaya recorded the highest net income of Rs. 52888 (BCR of 2.25). This was 

followed by PM @ 5 t ha*' and 75 kg N ham' to the local var. Kariyilapothiyan which 

recorded net income of Rs. 52248 (BCR of 2.24). But the highest BCR of 2.41 was 

obtained by the application of FYM @ 12.5 t ha-' and 75 kg N ha-' to the improved 

variety followed by the application of FYM @ 12.5 t ha-' and 75 kg N ha" to the 

local variety (2.30). The study clearly pointed out the need for application of FYM 

@ 12.5 t ham1 or PM @ 5 t ha'' along with 75:50:100 kg NPK ha.' for obtaining 

higher returns from both varieties. 



SUMMARY 



6. SUMMARY 

An investigation entitled "Integrated nutrient management for short 

duration cassava in lowlands" was undertaken at College of Agriculture, 

Vellayani to develop an integrated nutrient schedule for short duration cassava in 

lowlands and to work out the economics of cultivation. The field study was 

conducted in the Instructional farm attached to the college from September 2002 

to April 2003. The treatments consists of factorial combinations of two varieties 

of cassava (Sree Vijaya and Kariyilapothiyan), three sources of organic manure 

(FYM, PM and CPC) and three levels o f N  (50,75 and I00 kg ha-'). The trial was 

laid out in 3' x 2 asymmetrical confounded factorial design with two replications 

confounding VMN in replication I and MN in replication 11. A uniform dose o f  

50 kg Pz05  ha-' and 100 kg K20 ha" was applied to a11 the plots. The salient 

findings of the study are summarized below. 

AIthough the local variety was found taller than the improved variety 

during early stage of growth, no significant difference i n  plant height was noticed 

between varieties during later stages. The source of organic manure significantly 

influenced pIant height. The organic manure, FYM was found superior to PM and 

CPC, the effects of which were on par. Nitrogen @ 75 kg ham'  produced bl l er  

plants at all stages. 

The local var. Kariyilapothiyan produced more number o f  leaves and 

retained more number of functional leaves at all growth stages. Plants treated 

with FYM produced significantly higher number of leaves and retained 



significantly higher number of leaves during early stages but there was no marked 

variation in leaf number and retention due to source of organic manurc during 

Iater stages. Application of 75 kg N ha" recorded the highest number o f  leaves at 

all stages. Significant effects of VxN and MxN interactions revealed that N @ 75 

kg ha-' i s  sufficient for both varieties and also with any source of organic manure 

tried. 

Leaf area index was found to vary between varieties at 2 MAP and 4MAP 

and the local variety registered higher index. No marked variation in LA1 was 

observed at harvest between varieties. FYM and PM treated plants produced 

significantly higher LA1 throughout the growth period, when compared to CPC 

treated plants. The LA1 increased with increase in N level from 50 to 75 kg ha-' 

but decreased at higher level. The interaction MxN was significant at 2 MAP and 

4 MAP and the combination of any organic manure with 75 kg N ha.' produced 

superior values. 

Total dry matter production was influenced only by N levels and 75 kg N 

ha-' produced the highest dry matter. 

There was no significant variation between varieties on yield components 

like number and weight of tubers per plant and girth of tuber. But the improved 

var. Sree Vijaya produced longer tubers than the local var. Kariyilapothiyan. 

Among the yield components, only weight of tubers per plant varied with source 

of organic manure. Poultry manure exhibited superior response than FY M and 

CPC whereas the effects of FYM and CPC were on par. Nitrogen @ 75 kg ha-' 

recorded higher values of yield components. 

Tuber yield produced by both varieties were almost equal. Among organic 

manures, the highest tuber yield was produced by PM treated plants but was on 

par with FYM. At the same time, no appreciable difference in tuber yield was 



observed between FYM and CPC treated plants. The tuber yield increased when 

N level was increased from 50 to 75 kg ha'' but decreased wllen N level was 

fu r the r  increased to 100 kg ha-' .  

Varieties or organic manures produced no significant variation in top 

yield. Top yield increased with increase in N level. 

Utilization index was not influenced by varieties. Significantly higher UI 

was registered by PM followed by FYM and the lowest by coir pith compost. 

Application of 75 kg N ha" recorded the highest utilization index. Interaction 

effects also exhibited the same trend as that of main effects. 

Neither varieties nor sources of organic manure recorded any significant 

variation in starch content of the tuber. Significantly higher starch content was 

registered by 75 kg N ha". The interaction MxN had significant effect on starch 

content. The different sources of organic manure produced higher starch content 

with 75 kg N ha" than with 50 or 100 kg N ha". 

The local var. Kariyilapothiyan registered higher protein content than the 

improved var. Sree Vijaya. Regarding the source of organic manure, PM recorded 

the highest protein content. The organic sources, FYM and CPC recorded the 

same protein content. Nitrogen at 75 kg ham' was sufficient for obtaining higher 

protein content. The interactions VxM , VxN and MxN had significant effects on 

protein content of the tuber. Higher protein contents were produced by both 

varieties when FYM was used as the organic manure. The protein content was 

maximum when the local variety was fertilized with 50 kg N ha" while the 

improved variety recorded the highest protein content when fertilized with 100 kg 

N ha- ' .  The organic manures FYM and CPC recorded higher protein content at 

75 kg N ha" while PM recorded the highest protein content at 50 kg N ha-'. 



The HCN content of the tuber of the local variety was loiver than the 

improved variety. With respect to source of organic manure, PM showed lower 

HCN content followed by farmyard manure. Coir pith compost registered the 

highest HCN content. Increase i n  the dose of N from 50 to 100 kg ha" increased 

the HCN content though it was within the permissible limits. The interaction 

effects reflected the trend of the main effects. 

I n  general, the cooking quality of the tuber of both varieties was rated as 

good based on texture, appearance and overall acceptability. The improved var. 

Sree Vijaya was observed to cook well i n  lesser time and obtained higher scores 

for taste than the local variety. The taste of the tuber was not affected by the 

source of organic manure. Maximum score for taste was recorded by 75 kg N ham' 

compared to other N levels. 

Uptake of N and K were not influenced by the varieties. But P uptake 

varied between varieties and var. Sree Vijaya registered higher uptake than the 

local variety. Nutrient uptake did not vary with the source of organic manure. The 

highest uptake of nutrients was registered by 75 kg N ha" compared to other N 

levels. The interaction effects were significant only in the case of P uptake. 

Higher values of P uptake were recorded by the improved variety when combined 

with different organic manures. The improved variety registered higher P uptake 

at 100 kg N ham' while the local variety registered higher P uptake at 50 kg N ha-'. 

Application of 75 kg N ha-' recorded higher P uptake when combined with 

different organic manures. 

Varieties or N levels did not produce any significant effect on available N 

and K contents in the soil after the experiment. Among organic manures, FYM 

applied plots showed higher status of these nutrients compared to PM and CPC 

applied plots. Regarding post harvest available P status of the soil, the improved 



variety produced higher value than the local variety. Source of organic manure 

had no effect on available P status. Nitrogen at 75 kg ha" registered higher 

content of available P iu the soil. Post harvest available N status was not 

influenced by the interaction effects. But available P and K contents in the soi l  

was significant ty influenced by VxM interaction. CPC appIied plots recorded 

higher available P status but lower available K status in the case of both varieties. 

VxN interaction had significant effect only on available K content. The plots 

cultivated with either the improved variety or the local variety and fertilized with 

75 kg N ha-' showed'higher available K content. The effect of MxN interaction 

had significant effect on available P status of the soil. All organic manures 

combined with 75 kg N ha" registered higher available P in the soil after the 

experiment. 

When the economics of cultivation was worked out, the highest net 

income was obtained by the application of 5 t PM and 75 kg N along with 50 kg 

P2O5 and 100 kg K 2 0  ha-' and the highest BCR was obtained by the application of 

12.5 t FYM and 75:50: I00 kg NPK ha-' in the case of both varieties. 

The results clearly revealed that, in lowlands, the response to N levels as 

well as to the sources of organic manure did not vary between the improved var. 

Sree Vijaya and the local var. Kariyilapothiyan, both having a duration of 6-7 

months. The study also pointed out the need for application of FYM @ 12.5 t ha" 

or PM at 5 t ha-' along with 75:50:100 kg NPK ha-' for obtaining higher returns 

from cassava cultivation in lowlands. The study suggested the suitability of PM 

as an alternative to FYM for cassava cultivation in lowlands. Coir pith compost 

can also be used as an alternate source of organic manure provided it is made cost 

effective. 



Future line of research 

In  the present study, only two short duration varieties and varying levels 

of only N were tried. The trial may be repeated with other cassava varieties 

incorporating varying levels of P and K also to confirm the results. Studies may 

be conducted with other organic manures like vermicompost and neem cake. For 

economic viability, partial substitution of FY M with other organic manures rather 

than complete substitution also needs investigation. 



REFERENCES 



7. REFERENCES 

Ahmed, S.R. 1993. Influence of cornposted coconut coir husk on soil physical 
properties. growth and yield of tomato. Soufh Indian Ilorr. 4 1 : 264 - 269 

# 
:\ l I ihi.)[~. I, .I.:. I 9 7 3. Soil mt.ganic tnairer and ifs role in crop prod~tcriom Elsev ies 

Scicnti fic Publishing Compa~ly, Amsterdam, Londori: New York, 

:-\l-rlit~r) ll: I).. Hir-ikely, W. W., Schaffer,R. and Mawry, R.U1. 1970. Analyvtical 
lu t~huds  fur carbohydrates. The Curbohydrure Cll~ernii.~~~?: (11rd Biocher)~i.s/l?.. 
:\caclernic I'r-ess, New York, pp. 760-764 

, \ ! - ~ i r  I I A .  \, . 1007. Nitrogel1 management i n  vegetable chilli grolvn in pots u.ith 
l ~ : c ~ i l i ! j ~ d  drip irrigation systcm. M.Sc.(Ag.). thcsis, Keral:~ .4gricultu~1l 
I ':: iv~,-,it!~. 'I't~rissur, p. I@ 

1 ( I .  1 OG9. Ofjicicrl und Tcirtutive Mdhods qj' , 4 t z ~ l ( i * ~ i ~ '  I'c~ltll C C ~  i t i011 
,'.,; ,oii:lriol-i of Official Agricultural Cllemists, Washington , D,C. 

,\ I.~:!I;II; ... I ? .  200 1 . Ir~tcgratcd nutricnt management lbr colcus ( , S O ~ ~ J ~ ~ O . S I I J I I I O I I  
I : /  (I'oir) Morton). M.Sc.(Ag.), thesis, Lcrala Agl-icuIli~r;~l 
1 ' : i i  L , C I . > ~ I ~ .  ' [ ' l iriss~~r. p. 1 OU 

I '  

. i:-:; I;,,~.,: .I:::-. 1;. I<. 2000. Organic nutrition in Ari~ara~irlius ( / l t ~ ~ r i t ~ c ~ ~ i / l ~ ~ i . s  /ri~.oIo~..  I .. 1. 
?.: .Sr.. <As.) .  tflcsis, Kerala Agricultural Univctsily, ~l ' l~sisst~r.  11. 82 

, ' i s l l r  ,l;:i:!. !' 1;. I I I I ~  Sreedharat~. C. 1977. Influence of  Icvcls iind riiric of applic;itioi~ 
vi ]!ol:i>h ;111d growl l~!  yield and quality of tapiuca. .I. I:oo/ I ' I - o ~ I . ~ ,  3(7):  14 

,'\h?i;llL;jr~. !'.L. atlcl Srcedhatan, C. 19XO. Ef'ect ol' potash or) growth, yicld at:(! 

L; L:.I! il!) 01' tapioca variety 1-1-97. Procccd~tzg.~ of illc :\:~~~iotu~i S C ~ ~ I ~ I I ~ I I -  o)! 

I ' ; / ! ) r b ,  ( ' t . o l ? s  I'roduction ficIlhr?oiog;v. Tam i l Nad tl A gsicu l tural U 11 i vct-s i:! . 
c'rli~ltbntore. pp. 78-80 

.'\,>',:)!,:):I. t ' .L. ,  Vikraman Nair, I<., Geethaliiirnari. L. and I.nlitl~a I h i ,  1 j .K.  lc?S3. 
::~,.;;l~u~sc ol' local and hybrid varieties of cassava ro Ni trogc~i and f ' u ~ ; ~ s l ~  
l i . ; ~  ilizcrs. J. Rout Crops. 14: 17-22. 

.\!!,\\;i:~r~i!., hi. ,  Chinnasis~amy. C ,  and Sundarsingli. S.1) IO9b. 1lfti:ct of in-igatior~ 
! i h p r i i c s .  colnrnde cropping and soil a ~ t l c ~ i d ~ n c n t s  otl t l lc  yiold ~ I I L I  
L ' ~ ~ ) I I < ) I I ~  ich of' cassava, grou~ldnt~t and sesamum. : l l r ~ c l r , c r r  ; I~ t . i r  .J 83 ( 1 ) 
.:.is -.:-l 1 



X 
Radanur, V.P. and Bellakki, M.A. 1997. Ilitegrated nutrient management in dry lands. 

Organic Farming for Sus(uincrb1e A~riculturc, Winter School. Dec~~rnhi~r. 2 -  
28, 1997. Department of Soil Sciericc and Agriculti~ral Chemistry, College ot' 
Agriculture, Raichur, 

Black, C.A. 1 973. Soil Plun! Reiut io~z.s~~~~,s ,  Mtiley Eastern Private Lrd.. Nciv I)elIii. 
First WiIey Eastern Reprint, pp. 5 !  3-521 

Bray, R.H. and Kurtz, L.T. 1945. Determination of total, organic and available forlns 
of phosphorous in soils. Soil ,S[:i. 59 : 39-45 

Cochrari, W.G. and Cox, G.M. 1 965. L.vl-/lo.i~~l~~~t~~r( D C . I ' ~ ~ I I . C .  \i,'il~'! I ' L I ~ [  ic;it io11.s i l l  
applied sratistics, New York, p. 20-1. 

CI'CRI. 1973. Annl~ui I .  C'c,tits31 Tuber I:rops I:csu;ircl~ I ~ l s t i t ~ ~ ~ c .  

Thiruvana~ithapurarn, p. 1 O i l  

CTCRI. 1993. , - 1 ~ t t t r r r i  K e p v ~ . ~  1991-1 95'2. C'c~itrr~l 'l'ubcr Urrjps i:c~cL1!-cIi I nst ~ t r ~ r  <. 
Tl~iri~vanantl~apura~n. p. 1 26 

C,"I'CRI. 1 998a. Tztber. CI.O~I.Y l i~~.i~*tic .s  I?c~/c~r,.sc~l b ~ .  i 'T(: 'RI.  ('c11 I t :I i [ [ I  1)~. t- ( . ' ~ I I  0 5  

Researcll Institute, 'I'hiri~vunanth;lpiir;li~i. p.40 

C'fCRI. 1 998b. At~trztu/ kc pot-^ 19 9'- IYY<Y. C'entral 'I'LI hcr Crop?, I~c~c~1rc .11  Ii~st i~rirt:. 
Thi ruvanan thap i~~an~ ,  p. 164 

Gaur, A.C., Neelakantan, S. 2nd DBI,~;~II, K.5 .  1984. CIrgllr~ic , l l l u t u ~ ~ ~ . ~ .  t C'A I<, %c\\ 

DeIhi. p. 159 

George, J.,  hlollankunia~., C:.li. ,  L a i r .  (;.hI, and Ravindl-311. (.' ?. 20{)1. (.';ISS;IV:I 

Agronon~!. Rescilrch 2nd Atlr,ptioll of  I~nprovud pr;lcliccs i 11 I rid i:i J~~ I~o I -  
acliievcmcnts during thc past 30 ycars. I.'u.s.ruv~r S p l (o r~ i r , l  itr .-l.\i~t itr 1 1 i r j  ? I "  
ccntlay - P/-csu?lt , Y i ~ r w l i r ~ r r  r / t ~ r l  1,'111ritz. Kc.~curcl~ u r 7 c l  L ) L > I . C ~ I ~  ) / ) / I ~ L J ~ I /  , \~c~L~c/.\ .  

(eds. Ho~vclcr, R.H. atid 'I ';III, S.I..) i'rocecdings ot '  rllc 51~rIi  I<cyio11:11 
Workshop, 2000, pp. 279-290 

 ghost^, S.I'., R:~manu~jr~n, 'I ' . . Jose, .I .5.. kloorlhy, S.N. and NLI~I-. I:.( i, I OSS. 7'lrhc.r 
C*rop.s. Osfhrd and It31 i i'ublisliing C:a. I'vt. I,td, h'cw Ucllli. I ~ ~ r f i : ) ,  1). 403 



Gomes, J. DEC, Carvelho, P.C.L.DE, Carvelho, F.L.C. and Rodrigus ,E.M 1983. 
Use of organic fertilizer in the recovery of [ow fertility soils pla~ited to 
cassava. Revisla Brusilaira de Mandioca 2 (2): 63- 76 

Hanway, J.J. and Heidal, H.  1952. Soil arlalysis methods as used in l o i i n  State 
College Soil Testir~g Laboratory, lo~rlct Stare C'olIcgeAg?.ic. nlrll., 57  : 1-13 

Indira, P., Magoon, M.I. and Jos, J.S. 1972. Studios on controlling c!~i~~~oglucosidc 
content in cassava - effect of NPK c?n HCN co~ i len t  o f  tubcrs. . , ~ I ~ I I ~ I L I I  liC/!ot-~. 
Central Tuber Crops Research I~istitute, '1'11iruvan~11th;ip itr;1111. pp.5.i-31 

lndira. P, and Sinha, S.K. 1960. Colosimcr~-ic ~ ~ ~ c , ~ h o d  for dctcl-rni~~atio~l 01' t I('?: 
ill ~ L I ~ C I - 5  and lcavcs ui' C ~ I S S : I \ ~ ~ I  (:\4({)1ilio/ ~ ) . J , L . ~ [ / L ~ / I / L ~  C~- ; \~ I I~ . . , I .  I J ~ ~ ~ ~ ~ ~ J :  .! 
Agt~iu. Sc - i .  39: 1 U7, I - I 0 2 2  

Jacksoa, M.L. 1973. Soil I,'hcilliccrl .4 tur l~:r i . s .  l 'rcl~~icc Iml I 0 1 '  11idi;i (i%. ,t I ,kI. NLY\, 
Delhi, p. 498 

Joseph, P. 1998. Evaluation of organic and inorganic: souse of nutrients uti yicld a ~ ~ d  
qirality of snakegourd ( T ~ ~ c ~ o s u I I ~ ~ I L ' . ~  crngriiriu I,.) M.Sc, (Ag.). tliesis. Kel-aln 
Agricultural University, Thrissur, p. a5 

KAU, 199 I .  Re~.eu~.c.lr t.epur-~ 1987- 'YO. Dir-cctoratc of' I<uscnr.cll, Iie~+r~la Agric~~ltttral 
University, 'Thrissur. p. 152 

KA U, 2001. Packuge u J' Prtrctices H c L ' ~ ) I I ~ I I I L ' / ~ ~ / ( I I ~ ~ I ~ . s  'CI.O/I.\, ' 200-7. I ji I . C C I ~ I . ~ ~ C  o r' 
Extension, Kerala Agticultul-al University, Mannuthy, 'I~l~rissur-, p. 2 7 8  

Kurien,  T., Maini, S.B., Indira. P. and Ra~na~iiijarn, P.  1976. Rcgiilatior~ ut'tllc lc~ ,c ts  
of cyanogenic glucoside in cassava. ,I. Roo/ 1 '~ .op.s  3 2 )  : 30- 43 .  

Maheswarappa, I-I.P., Nanjappa, t1.V. a t ~ d  1 lcdgc, M.R. 1 097. Inllucr~oc of' sctt \izc, 
pIa t~ t  populatiotl and orga~iir: n1;lniire.s o11 yicld tolnl>r)l lcl lr .x.  ~ ~ c l t l  ; I I I L I  
qualitative characters oi' nuowsoot g l .0~11 as  inte~.c~-op in C O C O I I L I ~  gttrdcll .I 
Roof CJ-ops. 23(2) : 13 1 - 1  37. 

Maheswarappa, I-f.l'., Nanjappa, H.V. and Hcgde, M.R. 1999. Influcncc of' org;i~lic 
ma~lures on yield of arrowroot, soil physico-chemical 2nd hiologic;il 
properties when gl-o\vn as an intcrcrop in coconut g n r d c r ~ .  , i l r ~ t l .  ,Igrir,. fits. 
20:3 18-323 



Mandal, R.C., Singh, K.D. and Magoon, M.L. 1971. Relative efficiency oi'dill'erent 
sources, levels and split application of nitrogen on tapioca. I?ld~un ,I .  Agro~t. 
16: 449-452 

Mandal, R.C., Si~igIi, K.D. and Maini, S.R. 1973. Eff'cct of' plant cic~ihit!. l ; l t , t i[ i t!  
level and shoot numbcr on tiher y icld ailti clualit,. nf' tnpioc:i. I i  , I  
ASI'OH. 1 8: 498-503 

Mohankumar, B. and Maini, S.R. 1977. Irlflucnce of' niolybderium and nit~,o;c~l r . l l l  

the yield and quality of cassava in acid laterite soil. ,-ltrntr~~I 1-ejlol-i. Central 
Tuber Crops Research Institute, Th i ruvana~ i~ l lnpur i i~~ i~  p.30-40 

h/loIiankurnar, C.R., Mandal, 11-C., Nair, G.M.  and Hrishi, N .  1976. Effi.cr of FYM 
and NPK 011 cassava. Pro~e~d i t rg~ '  vj' 1 1 7 ~ '  I'ilzti.~l~ L C ; ? ' ~ ~ ~ l ~ o . s j l ~ t ~  (11 ~ t r r ~  
In~ernu/ianul Socicry,fur Tropicul Tlihcr Cl.oi?.r. A l i p i s /  1 - 7, 19 76 (cd s. Cock. 
J. ,  Mac It~tyre, R. and Graham, M.). Cen~ro Inter~~aciotlal dc ~2gsicul~i11-u 
Tropicale, Cali, Columbia, pp. 122- 124. 

Mnhankumat., C.R. and Ma~ltI;iI, I1.C. 1977. Sti~dies 011 t l ~ c  p~-oductiu~l ccor~o~nic . ;  ot' 
high yicldi~ig varieties of tapioca to t l ~ u  n ~ ~ ~ ~ l i c a l i o t i  ol' tlitrr)gc~~. ./ j i ' o r l ~  

C'i'oj>.~.. 3 : 6 3 -6 5 

M o h a t ~ k u ~ t ~ a r ,  C.R. and Nail-, G.M. 1979. Notc 011 l l ~ e  ci'fkct of ptntltirlg t~l;~tcrial ;i l l i I  

levels of farmyard manurc 011 the yicld of Diosctj~.c~r,  olrilr, .I, I(oot ( ' r o ! 7 , . .  5 
(1 > & ( 2 )  : 67-68 

Mohankumar, C.R. and Nair, G.M., Jarncs George.. Ka\/i~~dr;ul. U,S. ancl I<,II  I .  V .  
2000. I'rod~ictio~l I L ~ L * I ? ~ I O / O ~ V  uf l i i h ~ , ~ .  I ' t *oj) , i .  C ' C ~ I I ~ . ; ~  I Pubcr C' tops I<c\c;il c.11 
Institute, 'Thiruvanatitt~apura~n. p. 174 

Mohankumar, C.R., Nair, l'.G. and Sarasivatl~y, 1'. 1996. NIX rccluire~ncnr ol' short 
duration variety of cassava in a rice bascd cropping system. Tt.c~~~~crrl  'I'rlhct- 
Ut-ops - Pt*ohlenl.s, Pl.osp~'cl.s u ~ ~ L I  FZIIIIYLJ .T(~.~tlegic~, (eds. Kul-up, G.I'.. 
Palaniswamy, M.S., Potty, V.P., Padmaja. G.,  Kabectatl~u~n~na.  S., I'illai, 
S.V.), 0xfol.d and IBI-I Pt~blishing Co.Pvt. Ltd. NC\L Delhi. pp. 233-737 , 



hlore, S.1). 1994. Effect of farm waste and organic manures on soil propcrtics. 
nutrient availability and yield of rice-wheat grown in sodic vertisol. .J. Indiarr 
Suc. Soil Sui. 42 : 253-256 

Muthuswamy, P. and Kao, K.C. 1979. Influence of nitrogen and potash fertilization 
on tuber yield and starch production, Potnsh Rev. (1  979). Sub.27.suitc.9 1.. 

Nair. V.M. 1 982. Potash nutrition of 'l'apioca (1Wunihol esculenlu Crantz). Ph.D. 
thesis, Kerala Agricultural IJniversity, Thrissur, p.2 18. 

Nambiar, K.K.M. a ~ l d  Abrol, I.P. 1989. Long tcrm fertilizer experiments in India, an 
overview. Fertil. News. 34(4): 11-20 

h'atarajan. M. 1975. 'I'he effect of different levels of N and K on the growrh. yield 
and quality of lapioca variety I I- 165. M.Sc. (Ag.), thesis. Kerala Agricultural 
I Jniversity, Thrissur 

Nayar, 'I'.V.K 1986. Production potential of cassava intercropped in coconut. Ph .  1) 
thesis, Kerala Agricultural University, 'I'hrissur, p. 193 

*Obigbesan. G.P. 1973. The influence 01' potash nutrition on the yield and chcmical 
composition of some tropical root and tuber crops. International Pntash 
Instilute, Coloquinon tenth, Abidyan, Ivory Coast : 439-45 1 

Patel, B.M and Mehta, H.M. 1987. Effect of FYM, spacing and Nitrogen applicalion 
on chemical constituents of Elephant foot yam (Ammrl?ho~?hcrl/ii,s 
cumpc~nulr~!us).l~ujurv~~ Agric. L'niv. Krs. J 1 3 ( 1 ) : 46 - 47 

Pillai. K.G. and George, C.M. 1978. Studies on  he responsc of N. P and K in 
conjunction with Ca on growth and yield o f  tapioca (Maniho~ esculenr~i 
Pohl.) variety Malayan dAgri.  Res. J Kernla 1 6: 43-48 

Pillai. N.G. Mohankumar, B. Nair, P.G. Kabeerathumma, S, and Mohankumar, C:. K. 
1 987. Effect of continuous application of manurcs and Sertilizer on tile yield 
and qualiij; of' cassava in Iaterite soils. Proceedings of' rhe :\dionol 
LS''mpo.siurn un Product ion und UriIizcrr ion clJ' l'ropiod Tuher Cro/?~ .  C'ctitral 
Tuber Crops Research Institutc, Thiruvananthapuram, p. 109 - 1 14. 

Piper, C.S. 1 966. Soil andplant analysis. Hans Publications, Bombay 



Prabhkar, M., Mohankumar, C .R,  and Nair. G.  M. 1979. Permanent ~manu~ial trial it) 
cassava. Annual Hepurl. Central Tuber Crops Research Institutu, p. 22-24. 

Prerna. L., Thomas, E.J. and Aiyer, R.S. 1975. Usefulness of sensory methods of 
analysis by a taste panel in differentiating the quality of cassava tubers under 
different manurial treatments. Agic Res. J. Kerala 13 : 14 1 - 145 

Ramanujam, T,  and Indira, P. 1978. Linear measurement and dry weight ~ncthuds ibr 
estimation of leaf area in cassava and sweetpotato. J. Root Crops. 4: 47-50 

Rarnanujam, T, and Indira, P. 1979. Growth analysis in cassava. Annuli[ Itclporl. 
Central 'Tuber Crops Research Institute, Thiruvananthpuram. p. 43-44 

Rammohan. J., Bibi, K. A. and Narayanan. A.L. 2002. Recycl i~~g organic wastc. 
Kissun Wld, 29 : 3 1-32. 

Ravindran, C.S. and Balanambisan, 1987. Eflect of FYM and NPK on the yicld and 
quality of Sweet Potato. .I. Root Crops 13( 1 ) 35 - 44 

*Sahola, T.S. 1983. Direct and residual eiyect of FYM, P and K on polato at 
Shillong. B~~ngllrdesh Horr. 1 1 : 34- 37 

Yardswat, V.N. and Chettiar, T.S. 1976. Eflect of organic and inorganic sources of' 
nitrogen on cassava (Manihot urilissirna L.). Indiun Agric. 20 : 23 -26 

Scholenberger, C.9, and Dreibelbis, F.R. 1930. Analytical methods in base excl~ange 
investigations in soils. ,Soil Sci. 30 : 161- 173 

Selvakumari, G1 Subralnanian, K.S. Krishnamoorthy, V .V. and Chinnaswami , K. 
1991. Effect of Zn and Fe with organic manures on the growth and yicld 01' 
turmeric BSR- 1 Seminar on LTtilization qf C,'oirpilh Agric, p, 35 

Singh, K., Minhas, M.S. and Srivastava, O,P. 1973. Studies on poullry rnanurc in 
relation to vegelable production in potato. Indim J. Hurl. 30: 537-54 1 

Singh, P. 2001. Sustainable crop production limitations and strategies. Indim ITrng. 
50 (10) : 7-10. 

Sinha, S.K. 1969. Cyanogenic glucoside production and its possible control in 
cassava, Indim J. Plan/ Physiol. 1 2 : 140- 1 47 



Srivastava. O.P. 1 985. Role of organic matter in soil fertility. Indim J. ,4gric. C"ht'rt1. 
I8 (92): 257 

Srivastava, O.P. 1988. Role of organic matter in crop production. Indiirvl .I. .;Igri~' 
Them. 2 1 ( 1  &2): I 

Subbiah, B.V. and Asija, L.L. 1956. A rapid procedure for estimation of' available 
nitrogen in soils. Uzirr. Sci. 25 : 259-260 

Suhurban, M. Geetha, D. and Nair, M.C. 1997 Degradation of coirpith by Oyster 
Mushroom (Pleurotus spp.) and its effects on yield of bhindi. ~Wushroclm Hes. 
6: 101- 102 

Suja. G. 200 1 . Resource management for intercropping while yam (I_)~OSL~OI"L'~I 
ro~unduta Poir) in coconut garden. Ph.D. thesis, Kerala Agricultural 
University, Thrissur, p. 195 

Tharnpan, P.K., 1979. C~ussava. Kerala Agricultural University, Thrissur, p. 242 

Vcenavidyadharan, 2000. Integrated nutrient management for arrowroo1 (.blrlronrrr 
~rundinacelre L.) under partial shade. M.Sc. (Ag.), thesis, Kerala Agricultural 
University. Thrissur, p. 107 

Vijayan, M.R. and Aiyer, R.S. 1969. Effect of Nitrogen and Phosphorous nn the 
yield and quality of cassava. Agriu. Res. J. Kerala . 7 :  84-90 

Walkety, A. and Black, J.A. 1934. An examination of the Degtijareff method for 
delermining soil organic matter and a proposed modification of the chromic 
acid filteration method. Soil Sci. 37 : 93-1 01 

Watson, D.J. 1947. The physiological basis of variation in yield. Ad~7. Agrun. 
Academic press. INC. New York. 4: 10 1-145. 

* Wildjajanto, D. D. and Widodo. 1982. The effect of farmyard manure and nitrogen 
fertilizer on growth and production of potatoes. Bull. Penalitian - 

Horlicultura 9 : 27-34 

Yates, F. 1 973. The Design and Analysis of'Fuctorial Fxperimen[s. Tech. Common 
3 5. Imperial Bureau of Soil Science, Harpenden. 

* Original not seen 



INTEGRATED NUTRIENT MANAGEMEKT 
FOR SHORT DURATION CASSAVA IN LOWLANllS 

PAMILA VlMAL RA.1 

Abstract of the thesis submitted in partial fulfillment of the requirement 
for the degree of 

Master o f  Scicnce in Agriculture 

Faculty of Agriculture 
KeraIa Agricultural ~ n i v c r s i t ~ ,  Thrissur 

Department of Agronomy 
COLLEGE OF AGRICULTURE 

VELLAYANI, THIRUVANANTHAPURAM - 695 522 



ABSTRACT 

An investigation entitled "Integrated nutrient mnnagumcnl fb r  short dul.ation 

cassava in lowtands" was undertaken in the l~lstructio~~al Farm, College of  

Agriculture, Vellayani from September 2002 to April 2003 to dcvclop an i ~ l ~ c g r a ~ c d  

~~urrient  schedule for short duration cassava in l o ~ v l a ~ i d s  arid co ii orb oLlr t l ~ u  

economics of cultivation. Tlie treatme~lts cn~isistcd of l'actoriul co~l l t>i~iar io~~s of tivo 

varieties of cassava (Sree Vijaya and Kariyilapothiyan), three sources n f  o~ganic 

manure (farmyard manure, poultry manure and coir pit11 COII IPOS~)  and tllrcc lovcls 01' 

nitrogen (50, 75 and 100 kg N ha-'). The trial was laid out in  3' s 7 as!.m~nctrical 

corifouiided factorial design wit11 tirlo replications col~frxrnding \'MY in rcpl ic,irion I 

and MN in replication 11. A unifor~n dose of 50 kg PzOj ha-' and IUO kg K 2 0  ha'' 

was applied to all the plots. 

In general, tlie local var. Kariyilapothiyan recorded superior vnlucs 01' gruivtli 

characters like plant height, leaf number and leaf area index, Among organic 

manures, farmyard ~narli~re produced l~iglier valucs oi' gro~vt l l  clliu-actess. But total 

dry matter production was not influenced either by varielics 01- hy sourccs of' c,r-grlnic 

manure. Levels of N had profound influence on growth cliaracrcrs and 75 kg N ha' I 

was found superior in the case of both varieties. 

Varieties exhibited no variation in yield components except Icligth of' tubcr. 

The improved var. Sree Vijaya produced longer tubers than the local variety. The 

yield components except tuber weight per plant did [lot vary with the source of 

organic manure. Poultry manure recorded the highest vaIue of tuber weight per pla~it.  

Nitrogen @ 75 kg N ha" recorded higher values of yie[d components. 



The performance of both varieties i n  tcrrns of tubcr yicld. top yield and 

utilization index was found similar. Among organic matiurcs. thc I~ighcsl liibur yicld 

was recorded by poultry manure which was on par with fannyard n1nnul.c but 

superior to coir pith compost. At the same time the effect of farmyard manure u . 3 ~  011 

par with coir pith compost. The top yield was not influenced by the source of organic 

manure but utilization index exhibited the same trend as that of tubcr yield. The tuber 

yield increased when N level was increased frorn 50 to 75 kg N 113-' but deci.cnsed 

with further increase in the level of nitroge~i. Top yield inc~+eascd iv i ih  inc~.cnse ill tlic 

level of nitrogen. Application of 75 kg N ha'' registered the hichest utilization i ~ l d c s .  

Neither varieties nor sources of organic manurc recorded ally sig~iilica~it 

variation in starch content of the tuber. But the local variety recorded higher protein 

content and lower HCN content than the improved variety. Poultry manure treated 

plants registered the highest protein content and the lowest HCN content. 

Application of 75 kg N ha was sufficient for obtaining higher starch and protein 

contents. The HCN content increased with increase i n  the level of ~iitrogen though i t  

was witliin permissible limits. 

The improved var. Sree Vijaya obtained higher scores for taste (ha11 the local 

variety. The taste of the tuber was 11ot nrt'ected hq the source of or-g;inic 1nnn~11.c. 

Maximum score for taste was ~+ecosdrd by 75 kg N lia". Thc cooking q;l;iI i r )  of tllc 

tuber of'botl~ varieties umas j i~dged ;IS goud. 

Uptake of N and K ~ l a s  riot influc~~ccd by vn~.ictics. 13111 i n  rhc casc ut' P 

uptake, the var. Sree Vijaya recorded higher I' uptake tl1;111 lhe local var-iuiy. Xut~.ic~lt 

uptake did not vary with the source of organic niant~l-c. Masi~~iun-r ~ ~ o ~ t k c  oi' nul1,icn ts 

was observed when 75 kg N ha-' was applied. 



Significant variation in available N and K status of the soil after the 

experiment was observed only due to source of organic manure. Farmyard manure 

applied plots showed higher status of these nutrients compared to poultry manure 

and coir pith compost applied plots. Higher status of available P was observed in the 

soil when the improved variety was raised irrespective o f  the source of organic 

manure. Nitrogen @ 75 kg N ha-' registered higher available P content in the soil 

after the experiment. 

The study revealed that application of farmyard manure @ 12.5 t ha" or 

poultry manure @ 5 t ham' along with 75:50:100 kg NPK ham' resulted in higher 

returns from Sree Vijaya and Kariyilapothiyan, two short duration varieties of 

cassava, in lowlands. No variation between varieties was observed in their response 

to N levels as well as to the sources of organic manure. The results suggested the 

suitability of poultry manure as an alternative to farmyard manure for cassava 

cultivation in lowlands. Coir pith compost can also be used as an alternate source of 

organic manure provided it is made cost effective. 
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