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INTRODUCTION



IRTRODUCIION

Attaining gslf surficienc& in food produbtion hag

- been the prime goal of agriocultural sclentists. Inspite

. of the active strides taken in this directlon, it is
apparent that India has not yet eohieved the objective.
Area under cultivation a3 means of inereesing the product-
ion, has only got a8 limited soope, for, every bit of land
has already been brought under plough, Hence thé tangible
.approéoh left for increasing the production is to resort
to sdoption of improved agricultural technology.

Cereals form the stapls food of the people of
India, Millets among cereals ara of groat importance
sinoce they are evidently suited for cultivation under
very edverae conditions o7 molsture énd fortility. Among
the millets, finger millet (Eleusine coraoana) locally
Ikmown a3 ragl occupies an important plaoe mainly bocause
of its herdy nature snd adaptebility to varying soil and
climat}c conditions,

The most important aspect of ragl grain 1o its
quality 2s a food, It is an exosllient source of calciun
-which is estimated to be seven times more then rice (8.3%)
and has good amount of phosphorus, Howcver, its major
asget would bhe the excellent quality of its protein and
its riohness in minerals and vitamins, The protein of



ragi 'Eleusinin' has a higher biologieal value and is
considered to be superior to 'glajadin' of wheat (Iyengar
at al. 1945). Ragl malt is a valuable food for infants

and mothers during pre and post natal porioda,

Besides 1t use &g & cereal grain, the fodder
obtained is highly valued for feeding ocattle and othe;
ruminents, and it makes a good supplement to the income,

It has boen estimated that whils about 429 of the total
utilized nitrogen 1s acourmlated in grain, about 58% is
accumulated in straw (Remanethen gh el. 1979). So it is
obvious that when ragl graein is considered as a proiein
rioh ceraal, its strow 1s not of less imporiance as a
fodder for cattle, then properly dried, storsd and silaged
it could be a good feed to animals especlally during off-

B2AB0N,

The oosmopoliten nature of the orop makes it
sulted to Zerala conditions. In feralsz, it is grown in
an arca of 4820 ha mostly in Palghet, Idulkki, Alleppey
and Quilon diatficts. It oould be grown suscesafully
a3 an intercrop in coconut gardens under both rainfed
and irrigeted conditions, There 13 soopz for the
inclusion of this orop in the multiple oropping pattern
of the state., The expansion of the area, in coni@otion
wlﬁh propsr agrenoumic practices, espeolally fertilization
would partly help in bridging the feod gap,



In the science of plent nuirition every nutrisnt
has eernain apecific funotions to perform and ths deficlency
of any cne element o2mmot be compensaied by supplying any
other elsment even in exasss, The effioienocy of a mutrient
like nitrogsn is greatly, enhonced uvhen it is used in
oonj@%tion vwitn phosphiorus. Just as phosphorus helps in
batter utilization of nitrogen, potegsium also helps In
the better ecoumulation of nitrogen and phosphorus, A
certain balance among the various mtrients 1a ceszential
for atiaining the greatest offiociency in the uss of

fertilizers,

In Xérale,so far no triel has been confucted to
aspess the fertilizer requirement of the crope. Determina-
tion of the feritilizer requirement of the orop will help
in the improvement of grain and girav yleld and also the
quality, Considering the possibiliiy of growing ragi
as aﬂ intercrop and &s a component crop in multiple
eropping pattern, proper fertilizer recommsndation geems
to be imperative, The present study, has.'therefore.

been taken up with the following objeetives,

1. 10 study the effeot of niirogen, phosphorua
and potassium on yleld of grain and straw,

2, to £ix the optimuri and economio doses of the

nutrienis for the orop,
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4.

b=

%o otudy the influsnce of the nutrients on
growth and yleld attributes,

to study the uptoke of nutrients by plant
ag influsnoced by the varyling levels of
nitrogen, phosphorus and potassium and

to study the chemieal change in soll
oharacterlistlos as affected by fertilization,
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REVIEW OF LITERATURD

| . The importance of an adequate ocupply of plant
nutrients to ensure effioient orop produstion is hsing
wall reoognised now more than ever. Tha vital rols of
esasentinl slements in the normal growth and development
of plant community is woll kmown, In the maintenanca of
08ll orgenisation, energy transformaiions end enzyne
actions they havg. definlite funotions.

0f the essential élemanta. nitrogen, phosphorus
end potassium are used in lavge quantities., The influence
of theee primary nutrients in ths improvement of growth,
yisld and quality of finger millet has been brought out
by many experiments oondusted in Indis and abroad.
Literé,ture pertaining to their effscts on e;roﬁth. yield
and quality atiributes are raviewsad balows

A, Effect on growth and yield stiributes

Height of plants

Many workers have reported increase in height of
plants with Inocreased lsvels of nltrogen. The plant height
wag increaged from 58,98 on to T4.24 onm when the fertilizer
application was inereazsed from Q0 to 90 kg W/ha (Ranganathan,
1962), Thirupathy (1971) in & study on the influence of



nitrogen on ragl haa roported significant increase in
plant helght.

Ramiah (1969) recorded signifiocant inorease in
plant nelght by the addition of phosphorus. Junaraswany
(1972) in his P=~32 tracer studies observed that plant
heigit had been inereased by the application of phosphorus
upto 52 kg P205/ha in ragi var: Co-10. Significent inorsasc
in plant heignt by P had been reporied by Ramian and
Morachen (1978).

Ramakrishnan Nair (196%) reported o leck of res-
ponse to phosphorus and potash application in ragi vars
Jo-T7T. Nitrogen had favourably influsnced the plant height
of fingsr millet but phosphorus and potash falled to cvoke
any responge (Subreomaniem, 1969).

Subremanian gt al. (1971) vhile studying the
effects of W, P end K obgerved nignificant increase in
plant helight by increased doses of nitrogen while P end X
failed to infliat any response. Interaction botween W
and P at the highest levels was also noticed,

Yiller number

Inoreass in tiller number by fertilizetion has been

raported by various workers,



Karunokerashetty (1961) recorded en incresse in
tiller production from 2,16 to 2,58 by increagsd nitrogen
application from zero to 90 kg W/he. Ranganathan (1962)
observed increase in tiller number from 2,96 to 4,01 when
the nitrogen levels were inoreased from zero %o 90 kg N/ha
in which the inorease vas linear, Similar results were
algo reported by Nerasishamurthy and Reo (1961), EKrishna-
mrthy (1967) and Singh end Rejat de (1978),

Subramonien (1969) reported a significant increase
in the number of productive tillers on G0th day after
planting by nitrogen application in ragi whereas P or K
had no response, Thirupathy (1971) observed significant
inorease in the number of total and productive tillers by

1

nitrogen applioation,

/
Ramekrishnan Wair (1963%) obesrved an incressa in

tiller production vhen potesh was cpplied at 20 lbs/acre,
Usha (1§66) reoorded a bensfiolel influsnce of potash in
peddy by way of promoting growth, tilleriﬁg and atraw
yicld, Ramenkatty (1967) observed that potash had no
significant aeffeot on the number of tillers, Applloation
of potash upto 80 kg/ha in rice had shown an inoreasing
trend in the number of tillers (Vijayan, 1970). |
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Rumber of funetional leaves

Significant inorease in the number of funciional
lesaves have bhaen obtained by phosphorus fertilization in
ragl (Ramiah and Morachan, 1978).

Iength of earhesd |

Kolandaisanmy (1964) reported a significant increase
in the length of earhead of Co=7 ragi by nitrogen fertiliza~-
tion. Patel and Patel (1970) rlecorc‘:led; an inorease in
length of earnecd by 3.1 om with the inerease in niitrogen
level from 34 to 102 kg/ha. Singh -and Rajatde (1978)
observed & significent inerease in length of earhead by
nitrogen applliocation, However some worksra are of the
view that carhead length is a varietel chernoter and is
not affeoted by nitrogen application (Fangenathan, 1962
and Krishnamrthy, 1967).

The mean lengith of earheed was not affeoted by
lovals of nitrogen, phosphorus or potash (Subramanian st al.
1971). Remiah ond Foraschan (1978) reported an increaese in
length of earhsad by phosphorus fertilization in ragi,

Hunmber of fingers per esrhead

Ranganathan (1962) recorded significant increage in



the number of fingers by the application of nitrogen wn
Co-T7 ragl, Similar signifiocant inorease in numbsr of
fingers due 1o nitrogen applicetion wog reportod by
Thirupathy (1971) end Puttaswamy and Krishnametby (1976).

Haﬁiah (1969) obgerved progregsive inorease in
the number of fingers from 6,17 to 6,62 with inorsasing
levels of phosphorus,the maximum being regisctered at
70 kg P,0;/ha. Subramanisn gh al. (1971) reported that

none of the major nuirients had Influenced the number of
fingers per earhsad, The interaciions were <lso not
significant, , ’

Thousand grain weight

Welght of thousand graing was not affected whsn
the levels of nitrogen was ralsed from.zerolto 110_kgfha
(Earunskeraghetty, 1961).

Kamala Singh and Mehatinm Singh (1975) and Misbra
and Singh (1975) elso have reported same results in rapi,

Elangonn (1970) reported a significant irnorease
in thousand groin welght by nitrogen application, Samich
(1969) obhserved higaly significant increass in thousand
grain welight by the application of phosphorns, Similar
resulis have been reported by Remich and Moraoﬁan (1978).



Bayappa ond Rao (1956) recorded an inerecse in
the thicknesn of grains end thouaand grain weight when
potash was applied. Vijayen (1970) reported that graded
doces of potash upto 80 kg EéO/ha aignifioantly inorecsed
the thousand grain wvelght in rice. :

Dry matter production

Mean dry natter production was inereesed In a
lineer manner from 44.4 to 56,2 vhen the N level wag
inereased from 60 to 120 kg N/he (Slangoan, 1970).

Rajaegopal and Meht2a (1971) reported significant
Increage in dry matter by phogphorus application.

Potash rlong had no influence In increcasing the
dry matter yield. However, when poiash was cpplied along
with nitrogen, there was & marked response to potash

application (Antoni Joseph and Dhanapelen Mosi, 1972).

Thandapani and Rao (1976) observed an increase in
dry matter at tlllering, flowering and at harvest by
phosphorus fertilization.

B. Grain and straw yicld

Anandapadmanaphan et al. (1967) reported that ragi
crop had responded to nitrogon upto 60 1b N/acre, Krishna-
murthy (1970) condusted an experiment to study the response
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of aix finger millet varieties to ¥ under irrigated
condition at UAS, Bangelore for 3 seagons. There
vas slgnificant increase in grain yield between the
levels of nitrogen upto 120 kg/ha., Hitrogen at

80 kg/ha was better for all varieties considering

the eocononiocs,

Thirupathy (1971) tried the ¥ levels of O,
50, 100, 150, 200 and 250 kg/ha in ragi and the
difference with each other was sigaificant upto 150 kg
beyond which the N addition did not reflect signiiicantly
on grain yield, But spectecnlar inersase in straw
yield with successive doses of nitrogen was obhserved.
Linear response in grain yield of rogl var: H-22, from
621 kg to 1891 kg by the W addition from zero to
90 kg/ba wag reporited by Krishmomoorthy (1972), Early
cultivars responded to inorease in applied ¥ upto
67.5 kg H/ha ot which there was 21.4% yield increase
over control, Medium duration cultivars responded
to inerease in applied W upto 112,5 kg %/ha at which
rate thers was 24,1 per cent increase In yield cver

untreated control (Rangasvamy, 1973).

Puttagweny and Krichnamarthy (1976) observed
linear yicld ineresse to N application .Chandragiri

t al.




(1977) found that 130 kg N/ha was optimum for econonie
yield in rabi season whareas 90 kg H/ha waaiadequata

in kharif, A significant end linear increass in grain
yield‘was noticed with inorease in the level of nitrogen
by Singh and Rajat de (1978), They also suggested the
eocononmioc dogs of W as 110 kg/ha.'

The role of phosphorus in cereal nutrition is
often thought of as supplementary to that of nitrogen.
Hovever, aome experimenis hove shown a definite responss
to phosphorus. In preliminary experiments with regl in
EKernataka, hao; and Govindarajen (1556) obiained inorsasod
yields with applications of P205 upto 60 1lb/ze at a -
ocnatant level of 40 1b N/an, Ranmiah (1969) reported
olgnificant inorease in grain and straw yield by phosphorus
fortilization. The optimum rate of phogphorus was 35 kg
Paosfha unich resulted in 10 per oent higher grain yield
and 9 per cent higher straw yleld than ooantrol having
no phoapﬁorua (Ramish gt al. (1970). Iincar response in
grain yield upio 60 kg P205'was obtained in barley (Singh
and Singh, 1971).  Kuperasuany (1972) reported that
maxioem graln and strav yield could be recorded at 39 kg
Pgosjha'in caleareous soils., Grein yicld was linsar upto
120 kg P205/ha in pon=celearczous goil. TFhosphorus
Inoreaged the straw yield also. Hamlah and Horachan (1973)



reported significant increese in agrain yield By phospho-

rus fertilization.

Experiments condusted in ragl by Rao and Sirur
(1958) showed response to the applioation of potash,
Micheelraj et al. (1965) have recorded signifiocant
inoreése in ragl grain dus to the application of 60 1b
KQO/aare. There w23, however, no redponae to application
of 20 1b and 40 1b K,0, Raheja gt ale. (1960) reporting
on orop rasponse to potash fertilizers in Indlan soils,
recommsnded study of the effect of potzsh at higher
levels in view of the linear trend of response to potash
vhich they obgerved with high yielding varietics of grain
orops. The yleld dus to application of potash was about
- twies ap high for HYV as compared to the existing varieties,
" Investigations on the effioicnt use of potassic ferti-
lizers for ragi were done by i;obo (1973). He found thet
grain and straw yleld inorsassd with increase in.the
rate of X in both red and bleok soils, the optimum being
50 kg K,0/ha, Ekambaran (1973) in his experiment to study
the effeat of graded doses of K on yleld and uptake of
Co=7 ragl found thet application qf K at 25 kg K20/he.
incrensed the yleld of grain and straw but not significantly.

Althou@. many expaeriments have demonstirated no -



apprecleble response by the phosphorus and potash applica-
tion, other evidences suggest that ragl does reaspond to
both elementa, Moreover mech of the experiments that
heve been carried out were superiumposed over & hapal
epplioation of farm yard manure or other orgaenio type -
conpost. The residucsl effeota of applying thess Hwo
elements to previous orops have not been considered, The
response éf dry land ragl to application of nitrogen and
phoaphorus conducted in Fornateke with very high levels
of fertilizer, 120 1b of W and 30 1b P205/acre. had con~
cluslively proved thai there was no adverse affecot to the
appllcation of fertilizers on dry land ragl which wag

a wh \AbS”
eviden} from grain ylelds, over control (MyéS;EEZP%A,.Jgﬁs).

Sharza and Singa (1971) studled the effeot of
phosphorus and nitrogen on yield of harley., DBoth nitrogen
end phosphorus significantly inoreased the grain yleld,
But straw yleld wes influenced by nitrogen only.
Sathyanarayana gt al. (1978) conduotsd an experiment at
GEVK Campug, Bangalore to otudy the effect of ¥ a2nd P on
rogl var: P.R, 202 in 1973~74 and 1974~75, The crep
responded well to both N and P, reasponse to P was more
congplcucus than to nitrogen. Higheat yield of 29.4 q/ha
and 79,49 q/ha of grain and straw respectively was obtained
with an applioation of 50 kg N and 90 kg Paos in 1973-74
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vheraas in 1974-75 highest grain yield vas recorded with
75 kg N and 60 kg P205.

Applications of 35 kg P205/ha did rot influencs
the grain yield but inorecased the yleld of straw over
control though not signifioantly (Subrewanian, 1969).
He alpo reporitcd that the grain yield was Influenced
favourably and significantly by P applioation, Effect
of seoond ingrement of added P on grain yield was more
pronounced thonm the first incremant, Antoni Joseph (1369)
studied the influence of K and ¥ on yleld of ragi and found
that yield of grain and giraw vas significantly increased
by fertilizer applioation, Application of K alons dijd
not influence the grain and strav yield, But uhanlz WAL
applied along with ¥ there was marked response to K
application. So 1t could be concluded that response of
soils to X is enhansed by ths application of K along with W,

Venkataramana and Krishna Rao (1961) obzserved that
'in poor sarnfdy soilg poﬁash application in coumbination
with nitrogen and phosphorus increesed the grain yield
in ragi, Raniperumal, Chouse and Soundararajan (1963)
| reported that appliocation of W, P and K haye indopendenily
Inoraased the yield signifiocantly, Subramaniaﬁ et 21.(1971)
in a trial with Co=~7 ragl, reported that graln and strav
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yield wes incresssd by dressings of N upto 180 kg/ha

bat the response was greatest at 60 kg nitrogen., Inorezse
in applied P inofeaaed the grain yleld but not the strav,.
Grain or straw yiela vas not affected by X application,

Co Suality charaoters .

An experimoni conduncted st Makerere Universlity
in 1969 indicated that protein levels could be lncreaszed
by more then 75% simply by inersasing nitrogen levels
(Rechie end Peters, 1977). Hrishnagurthy (1967) obtained
increase in protein content with increase in nitrogen
fertilizers. Porteh gt al, (1968) concluded that nitrogen
influenses the a;uﬁa protein coni;nt of grain, WNitrogen
fertilisation at 45 kg/ha inoreased the crude protein
content of g;ain,1.2 t0 1.4 par cent over that of check
treatment, régardleas of the presence or abgsence of
phospﬁorus or potash, Addition of P or X without nitrogen
aid not alter the yield of protein from that of the cheok,

Raniperumal et al. (1969) noted an increase in protein
content by inorcaze in nitrogen levele., Toch and Misra
(1973) reporied that average grain proteln content in rice .
was inoreesed from 5,92 to 7.18 per cent by nitrogen
application from 50 to 200 kg/ha.
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The grain orude protein content of ragi ranged
from 7 to 13 per oent by nitrogen ineorease upto 150
kg/ha (Staburgkvik and Heide, 1974). Similar inorease
in eruds protein by nitrogen fertilization was reported
by Singh and Rajatde (1978).

Thosphorus nutrition in ragl resulted in inoreas-
ing orude protein content, the maxirum was bsing recorded
vith highegt levsl of 70 kg Paoslha (Ramish, 1969). Garg
and Tomaria (1970) found an inoreegse in P,0; oontent of
grain by phosphorus applicatipn upto 130 kg Paosfna.
Kumaraswemy (1972) reported that spplicetion of P inoreased
the P content of grain and straw,

Ramnlu end Movielnlandai (1964) in Temil Nadu
found that cuper phosphate wes more cffective in raising
.the phospanorus coantent of grain and straw than farmyard
manure on an oqual phosphorus basis, Moreover inorsase
in the amount of farmyard manwre had a depressing effect
on the phpaphorua content of ithe straw, while tha applica-
tion of phosphetes tendsd to inoroase both potash and
nitrogen oontent, Phosphorus conitent was inoreased from
0416 100,33 per cent in grﬁin and 0413 0 0,62 per cent in
gtrav by potaéh apﬁlicaxion vhich was significent in both
grain and strew, Added nitrogen significantly inoreased



the orude protein percentage while levels of P and K
falled to inflict any response (Subramanian, 1969).

Raniperumal et al, (1969) found that potash
application had not inorsased itsg concentration in plants,
Subramanian (1969) reporited inorense in potossium content
of grain and straw by potaah applloation,

D, Uonteke of nutrients

Fine (1955) reported that cpplioation of nitrogen
resulted in inoreesed solubility of phosphorus hence, ito
inoreasel uptake, Paniya et 8l. {1958) recorded incressed
abgsorption of phosphorus by the plants ln the presence of
nitrogen., Bennet et al. (1953) attributed this increase
to physlologlonl stimulatlon by nitrogen, rather than
inoreased pnosphorus solubility or inereaged ramification
of the root sysien,

Raniperumal. ¢t al. (1969) reported an increase in
‘yield dus to fertilizers by increcsed wptake of nutrient
elements. Benefiolal effeot of ammoniaocal nitrogen on ithe
uptake of potassium by ragl has been reported by Antoni
Jogseph, 1972. Pyarelal and Sharma (1974) rcported that,
enriching the soll with nitrogen increased the uptake of
all nutrients appreeiably,

Kumaragwany (1972) observed that phosphorus applicaticn
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" inereased the total upteke by ragl grein and 1t was
linear upto 120 kg P205/ha.

Potash application resulted in inorsaged uptake
of potessium by grain and straw but it was significant
only in the case of grein but it 1noreased'the upteke of
nitrogen In both grein and straw (Subremanian, 1969).
Lobo (1973) reported that uptake of W, P'and K was in=-
oreased by the a2d4dition of potash,

Kanakadoas et 8le. (1975) studled the progressive
variation in available natrients in soil, yiecld of ragi
and uptake of nutrients a3 affecoted by different carrlers
of W ard P, in the represeniative sandy soils of Tamil
Nadu and 1% was found that the uptake values for Ny P and
K were oloacly reloted, In sorghum, the application of
nitrogen upto 75'kg/ha and phosphorus upio 50 kg/he
fnoreesed the pleat uptake of nitrogen and phosphorus
. (Lanjewar and Khot, 1977).

Satyanarayana e al. (1978) observed in ragi,
PR.202, that nitrogen and vhosphorus iuoreagsd the uptoke

of all ths major nutrientso.

Venketaramana end Ras (1961) found that potasgsium

wag token Up by the siraw, bult the straw yields wers not
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proportional to the upieke of this elemegt. They also
recorded that grain ylelds of ragl responded to phospho-
rus aﬁd ptraw ylelds responded to nitrogen. In grain,
the uptake was ;nfluanced by potash while in straw 1t
was mostly affected by W, Remanzthan gt al. (1979)
observed that application of W hag inoreased ithe ¥ uptake
in grain congiderably indicating the emrichment of regl
grain due to ¥ fertiligation, Application of P and K
did not have any marked effect on W upiake by grain., In

' gtraw also the trend wag 2lmost same,

Eo. Soil charasgteristics

pd of the =0il after hexrvest of the erop was not
gffaetad by nitrogen or phosphorus fertiligation
(Satyanareyane et gl, 1978).Remiak (1969) also reported
that phogphorus fertilizetion upto 70 kg:onﬁfha has not
changad the o of the snil,

- Voll and Sweat (1956) conducted siudics on the
mobility of nitrogen applied to Floride soils. The
lysimeter studies showed the removal of 337 of the applied
nitrate nitrog@n, 15¢ of the urea nitrogen bui no méasurable
amsoniuvm niirogen after 24 hourn,

Krishnakumari (1968) reported that the loss of



nitrogen depands on the tsxture of soll, maximum loss
coecurring in sandy soil and ninimom in olayey soil, 4 -
gensral lmprovement in the swvallable nitrogasn aontent
of s0il by nitrogen application iz evidenced from the
_investigation by Abrehem (1978).

Reniperumal et al, (1969) found that application
of P not only adds to the soll resources but set against
geagonal odds s indicated by the significant positive
lingar rsletionshlp between appliocation of P and 'ysars.
But application of N and K did not heve any eflfeot,
Setyanarayana et al. (1978) reported considerable rise
in the avy P statug of soil by feritilization. There was

owen lnlsle

no much veriation in soll pH, poiessium and awsr ¥ dus 1o
H and P fertilizatlon in regi.

Phospherus is a relatively immobile element and
it 15 recognlzed thet proportion of fertilizer P taken
up by & single crop is often low and the P fertilizers
nave residuel value (Kanwar, 1978), He hes also reported
that the residual effect would be incréased when the rats
of application is inocreased, due to the ilasresse in phog=
phate poteniial, |

As & mobile oation, K is eagily suceptibls to loss
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through isaching. However the phenomsnon of fixation
counteraats the losa through leaching ond converts K

into slowly available fized condition (Kenwar, 1978).

P

« Correlatlion of characters wlth mrain yiald

Correlation studies are helpful in determining
the components of a complex trait like yleld. Jain gt al,
(1969) ouggested that morphological characters of plant
although fluctuating ere nevertheless the beat indication
of yisld.

Subramanien eb al. (1971) studied the influence
of major nuirients in fingermillet yield atitribuies and
found that plant height on 60th day cnd strav yleld was
significantly posltively correlated with grain yield with
the aorrelation values of + 0.5 end + 0,746 respsctively, .
wumber of fingers and nunber of‘eafbaaring t1llexrs were

sligntly correlated with grain yleld,

Puttaswany (1973) observed in wyagl ver: B.0., 4840
and Purna that, the difference in grain yleld was dus to
significent difference in ear number per plant and grain
veight per ear, Krishnamorthy (1973) observed in H-22
ragl that yield inercase wes releied wainly 40 an inorease
in the numbar of sheotso, porticularly that prodused within
27 days of trungplanting, Laynutber par plant also wasg
related to yield,
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Positive correlation oé graiﬂ.yleld with plant
height end number of fingers wes reported by Goud and
Lokshmi (1977). Remyensthen gt al. (1977) found thet
number of fingers per sarhead in ragil hed the greatest
influence on yield but thousand grein weight hed small
positive effect, Romizh and Morachen (1978) ocbservad
positive correlation of graln yield with plant helght,
test grain weight end yield,

Many earller investigations have proved ithat the
yields are proportlonal to the uptaks of nuirients.
Venkataramana and Rso (1961) reported positive correlation
batween grain yleld and upteke of nuirients, Ilangoan
(1970) observed posltive significani correlation batveen
grain yield and nitrogen upiske. Aantoni Joseph and Mosi
(1972) reported that grain yleld in Co~7 ragi had signi-

fiocant positive correlaetion with exchangable potassiun,
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MATERIALS AND METHODS

The investigation was taken up to determine
the natritiongl requirement of finger millet, variety
PR=202, with & view to f£ind out the economic doses of
nitrogen, phosphorus ond poiash for muximum net returns
and to study ths influence of the nutrients on gquality

ocharactsra,

MATERIALS

Exparimental site

The experiment was conducted at the Rioce
Reséarch Station, Patismbi, Palghat district. Two plots
IV o ax_ld V b of the upland area with facilities for propar
dreinege were gselected for the experiment.

Cropping history of the exporimontal plots -

The experimental plot was remaining fallow for
nearly 10 months prior o laying out the experiment, A
bullk orop of ‘'modan' rice was taken during the previous

inarif scason,
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Season

The oxperiment was condudted during the first
crop (kharif) season of 1979-30. The meteorplogioal
data for the orop seazon are glven in Appendix I and is
graphically represented in Fig.l.

Soil
Soil typs is loamy clay, The chemioal
componition of a compoasite soil gample collecied from the

experimental area is as followas-~

" pH t 4.95
Crganlo Carbon : 1.136%
Available nitrogen : 310 kg/ha

Availehle phosphoric: ,
agld : 16,169 Mm&

Available potash t 3329.5 kg/ha

Seeds

(uality ssezd of. the variety PR~-202 was obiained
from the Cotton end Millet Bxpt. station, Kovilpatti.
The se=ds wore tesied for viability and were found to
glve 96% psr cent germination, The varietal chorao=

teristles are given in Appendix II,



RAIN FaLL(m™) , TEMPERATURE (Pc) AND RELATIVE HUMIDITY (%)

FIG.I. WEATHER CONDITIONS (WEEKLY AVERA GES)
DURING THE CROP GROWTH,

100

3o ___|

go |

0 |

a0

50

40

30

RELATIVE KUumMioiTy (%) -
TEMPERATURE MAXIMUM (%) -
TEMPERATURE MINIMUNM (P=)

RAWNFALL (mm)

2o




Fertilizers

Y

Pertilizera with the following anclysis were usads-

Superphosphate ¢ 16%
Mariate of Potash - ;605
METHODS
Ircatmente

H
P205

KéO

Faotorial combinations of thrae levela, each of

nitrogen, phosphorus and potash constituted the

troatoents,

Lovals of nitrogen

1y - 30 Kg, W/he

n, - 60 kg ¥W/hn

ng - 80 kg W/aa
Levels of phosphorug

24 - 20 kg Paogfha

Pa - 40 kg P205/ha
Lovels of potesh

K, - 20 kg K,0/he

k, - 40 kg E,0/he

ks ~ 60 kg E,0/he
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Treatmant Trestment Treatment Treatmend

Ho. Combinationo 0 o Coumbinations
1 ny Py Ky 15 By Py k3
2 »y Py Ky 16 2,y Py Ky
3 mpky T m ek
4 fq Py Ky 18 By P kg
5 ny Pg k2 19 By Py k1
6 ny Pgiy 20 iy P 1kg
7 ny Py Iy 21 ny py ky
8 | By Pk 2 A3 Py Ky
3 B4 Py k3 23 ny P, k&
10 R, By k4 24 Ny Py kB
11 n, Py kg _ 25 ns Py ke
12 n, Py kg 26 L3 Py k,
13 By Py Ky 27 Ny Py 1:.3
14

N, Py Iy

Lay out and design

The experiment was l2id out a3 a partially confounded
faotorial exper@men‘t with two -reﬁliaatians, confounding
IIPEI?? in the first replication and E-»IP2K in the second
.replication. The lmy out of the experiment is given
in Plg. 2,

Traatment combinstions s 27
Replications : 2
Rumber of bhlocks ' s O
Number of plots par s 9
block ¢

Total plotm s 54




Fig.2.

LAY - OUT PLAN

3
3 PARTIALLY CONFAQUNDED FACTORIAL EXPERIMENT,

" nprky nipgks naPiks NsPak, nepy ks na Pk, NPy npak, npsgk,
z
Y
j
g "iPiks naPak NaPsky nPgky NPk, nepgk, napk, N Pokg nPa ko
2 :
T
| NPk n Pakg ™ Piky N Psk, n ke naPoks NP2k L N3Psk,
H nyPiky M pak, npks PN N Psks Ry, Ny Pzk, napk, " psk,
;
q
u nap ks nPgk, nap iy N Pakg NP3k, N Paks N Paky NaPaky nipks
il .
¢

n pyks npks L Ny Psks na pik, nipgks NaPaka MNPk N Pak,

PLOT SI1ZE G M » J-75 M.

TREATMENTS: LEVELS oF rhTROGEN

r\' : Xa kﬂ N/hau
h,: 6o kg N/ e
nz: 90 ks N/ha

LEVELS5 OF PHOSPHORUS

p, - 20 kg F,05/ha
P, 40 kg P,og/ ha
Pz: 60 Kg P05/ ha

LEVELS OF POTASH

k,: 20 kg k,0/ha
k,: 40 kg kyo/ha
ky: 60 kg k209/ha




Plot size
Grogs plot size t 6mx 3.5
Het plot size t 4mx2.55n
Spasing :$ 25 omx 15 o

Details of enltivation

Hurssry

Seven hundred graomes of sgecds were sown on
29=-5=79 in the well prepared dry narsery in an area
of 60 sq..m mamred with 80 kg of farmyard manure,
The nursery was irrigated dally. A {op dressing with
0.6' kg Ammonium sulphate was given after one week of
sowing., Seadlings were uprooted on the 21at day of
gowing (20-6-79) and were dipped in 0,7 per oent
Hinojsan solution,.

Meinfield

Praparatory oultivation

The experimental aite was ploughed twice with
power tilier and the plots were laid out. The indlivi~
dual plots were then dug and lsevelled,

Menuring

Half the amount of nitrogen and potash snd full
quantity of phosphorus were applied basally at the
tims of final Aigging of the plots on the day of trans-
planiting and well incorporated. Half the nitrogen and
potash were applied on the 21st day of planting,




Trensplanting

Tranaplanting was dons on 20-6=1979 using two
seedlings per hill,

Aftor cultivation
Gap £illing was dons om 28-6-1979.

The plots were hand weeded twice, on the 2ist
day and 41t day of tranapianting.

' Tyo prophylatio sprayings with 0.1 per cent
Hinosan wera given on 13-7-1979 and 2%=8-1979
against blast disease,

Hervest

The orop was harvsated in two stages, first
harvest on 20-9-1979 and second hervest on 27-9=1979.
The net plot was separately harvescted, carheads dried,
threshed, cleened and grain yield racorded. The
straw was algo hérvaste& separately, dried end welghed,

Obgervations

A, Crowih charasters

The £ifth and seventh rows were marked out from
both sides of thse plots as sample rows., Flve hills were

marized at random from each of these four sampls rows.
Obgervations on heigaht of the plant, number of tillers,

produotive tillers, and number of functional leaves
wore taken from thess osmple hills,
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Helsht of the nlant

Height of the tallest plant in the hills from
the ground level to the top of the fully opened lsaf
vas taken et vegetative etage and to the top of the
aploal grain at the grain stage. Average of 20 hills

vag worksd out and reoorded in om.

Height was reocorded on 41st day, 56th day and
Tlat day after planting end at harveot,.

Bumber of tillere per hill

The number of 'ﬁillera was recorded along with
the height. The same hills selecied for talking height
moasuremsnts were used for recording number of tillera,

Average of 20 hills was worked out and reoorded,

Hunmber of funotionsl leaveg

The nuober of funotional leaves per hill wes
regorded at flowering stage. Toizl number of funot-
donal leaves in the twenty hill was takon and the

maan recorded.

Dry patter yroduction

Dry matter production was caleulated at flowering
and at harvest. Five hillg at raundom, cutoide the net
plot area but leaving the two border rows, wers out

olose to the ground, chopped, oven drisd and weighed,



» Yield cherasoters

Productive tillers

Ear bearing' t1llers were counted from 20 obser=-
vational hilis at five days befora herveat ies on

15-9=1979 and the average number was recordod.

Iangth of earhsed

The longth of 40 earheads wap msagured in em
from the base of thumb finger to the tip of the epicsl

grain, Average of 40 earhemds wag recorded,

Fumber of fingers per savhead

Total numbey of fingers in the 40 earheads woa

counted and the mean recorded.

Thougend grain walght

A rapressntative sample of the grain from sach
plot was taken and out of thils one thousund grajns
were counted by means of the working board, wsighed
by monopan balance and expressed in g

Crop 'was harvested in tvwo siapges at full maturity.

The border stripa comprislug of 4 yows on all the sides of
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the plot were harvested and removed first. The remai-
ning net plot of 4 @ x 2.55 m glze was theon harveated

for observation,

Yield of grain ;

The earheads harvested fronm the net ploﬁ wara
dried, cleaned, winnowad and welghed plotwise, The
moisture gontcont of the sample was noted and the walght
was finally recorded adjusting the moisture content

to 14 per cent and expressed In kg,

Yield of straew

The welght of sundrisd sitraw per pleot was reecorded in
kg

D, Guality oharacters

Oven dried saaples of grain and strew were
poudered and analysed for total nitrogen, phosphorus

and poiassium,

Jotal nitrogen and orude protein content

Total nitrogen in grain and straw was estimeted
by Kjeldahl's method (Jockson, 1964).

Protein oontent in grain was caloulated by multi-
plying the nitrogen ocontent in grain by the factor 6.25
(Simpson et a2l. 1965)



33

Nitrogen oontent and proiein content are exprossed

in peroantage,

Iotal nhoanhggus

Total phosphoric acid was estimated colorimetirically
in an eliquot of the sawples digosted by Mlorodigestion
with sulphurio, nitrie and perchloric ncid as described
by Piper (1950). The intenslty of the colour was read

\"N‘«Q-\'f' SUTO™E 180T
in Kadteunnersen colorimster and the concentration of
Pgos caleulsted by the help of a standerd ourve draun for

P205 and expreassed in porcentage,

Total potagsium

_ Tot2l potsasium oontent in grain ond atroy
wag estimoted from the diluted sonples of the triple
dcid digest using EEL Flams photometer, Potassium
content was arrivad at by referring to c siandard

curve cnd expressed ln percentege,

E. Uptake of nutrients

Uptake of niirogen

Ritrogen uptake by graings was calculated from the
nitrogen oonient of grain and yleld of grain,

Nitrogen uplake by straw was galoulated from

the nitrogen content of siraw and straw yield.
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Total uptalke of nitrogen vas arrived at by
adding the nitrogen uptake by grain and straw,

Uptaka of nitrogen is expressed in kg N/he,

Uptake of vhosphorus

Phosphorus uptake by graln vas cazlouletsd from
the phosphorns content of grain and grain gleld,

Phosphorus uptake by straw was calceulated
from the phosgphorus content of 'atraw end straw yleld,

Total uptake of phosphorus uma arrived at by
adding the uptake by graln and aivaw,

Phosphorus uptake is expressed in kg Paos/’ha.

Uptake of potassium

Potassium uptake by the grain was otlculated from
the potagsium content of grain and the grain yleld.

Potegaium uptake by the strav was caloulated

from the potassium content of straw and the 9trav yield,

The uptake of potassium by grain anl straw wag
added fo get the total upteke of potzassium by the plant,

Potagsium uptake is expressed in kg k/ha,

|
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P. Post harvest soil analysis

The composite =oil sémpla. colleoted from each

'plmte wag alr dried, powdered and passed through 2 two

nm nleve, Anzalysis wao done for soil reastion, organlc
oarbon, available nitrogen, available phosphorus and avai~-
lable potash.

Soll reaction

The pH of the soll wes oeasured in ths alr dry
go0il in 1: 2.5 soil water suapension using Flieo photo-

volt pH msisr.,

Orgenio oarbon

Organic ocarbon was eatimated bj Wwalkley and
Blook's rapid tritration method as desoribed by Jaockson
(1967),

e

Ll N

Available nitrogen

Avzlilable nltrogen in soll wes estimated by
Aliznline pormangenate method (Subbiah and Aslje, 1956)
ag deseribed in Perur gt 81.(1973)..

Ayaliable ochogphorus

Avallable phosphorus was estimated vide procedure
deseribed in Jaokaon (1961) using Bray Wo, 1 as the extr-
actant. The intensity of blus colour vas read in a



Klett Summerson colorimster using red filter. From the
ghtandard curve draun for P205. conoentration of Peos

waz axrivsd ate.

Avallable Potash

‘ Avalleble potaspium in the =zoil was estinmated by
Sve
Q%végggé neutral normal comoniun agetate exiract of the
__-.—‘—"‘—-—-

@0il in EEL Flame photomater. From the standerd ourve

drawn for E,0, the concentration of K,0 was arrived at.

G. Stotlstical analysis

Data related to each charastsr were analysed
gtatistically by applying the tecohnique of analysis of

variance (Snsdecor and Cochvan, 1957).

The data were.analysed with the help of a Miero
2200 Hindustan computer, available in the Statistios
Department oi .the College of Horticulturs, Vellanikkara,
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RESULIS

The resulta obtained in the experiment are pre-
sented in this chapter.

A GROWIE OHARAOTERS

Height of Plante

The mean height of planta on 4Tat, 56th and 7ist day
afier planting and at harvest are given in table 1
and the analysis of variance in Appendiz IIX.

Plant height at the lower lavels of 60 kg and
30 kg nitrogen/he were on par on 41st, S56th and 7ist
day after plenting and at harvest. Hitrogen at 90 kg/ha
hed éiven slgnificantly superior plent height to both
the lowsr lavels.

There vas no significant difference in pltmt‘
height due to phosphorus at any stege of plant @69&1.
The effeot of potash on plant heigxt was signifloant
only on 7191; day afiter planting and at harvest, Hei@t
at 60 kg K.zO/ha wag superior to the lower levels both
on 71t day after planting end st harvest., The lower
levels of 20 kg K20/ha end 40 kg K20/ha did not differ
significantly.

None of the two factor interactions was signi-

fiocant at any atage.




Table 1» Moan height of plants in {(en) ot vearicus
erovth ghages of the crop

st S6%h 94st

doy day ‘
Iroatments a2ber aftor gﬁg%er At
planting plenting planting harvost

n 30 51e59 79409 99443 81405

xa2 60 S5k 77 BL.65 03436 85,00
313 80 50043 G108 107201 95 m'lﬁ
Fe feot 81{5 # S3if, Siﬁo i3 i{; °

Phosphorus (55 P,8/ka)

Py 20 5491 &he25 95,91  E8.10

P, 40 55055 81465 05.10 85421

Py GO 56453 SheDt 100,80 8806
15 ot NeSs Hede Wabs - Halle

Potagh (Kg K 0/ha)

£ 20 53.73 E025 O3a84 864306

K, 40 57.18 £33 94.87 B¢ 29

Kz 60 55,88 85425 103609 Re72
P Last HeSa HeSe Sife Si2e.

C sl (Og@ﬁ ) 4&10 8902 6035} 3%6_60

e . H . o e
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Humbher of tilloers

From the data in table 2 it 1o evident that the
inorsmental doses of nitrogen had sigilficont effeot on
tiller production at all stages. The analysis of vari-
ance is given in Apﬁenﬂix 111,

B8ignificant inorsase in the mamber of tillara
could bhe noticad due to phosphorus at all stages.

Phosphorus at 60 kg P08 ode significant inorsass in
nonber of tillers over 20 kg Paosfha. There wéa no
8ignificant differenes in number of tillers due to
potash at any stags.

Nitrogan x phosphorus interacilon was signifiocant
on 56th day end 7ist day of planting and at harvest,
On 56th end 7ist day after planting and at horvest
the combination Héo PGO has recorded the maximum
tiller numbsr of 6,56, 6.74 and 6,71 respectively,
The combined effeot of nitrogen end ghosphorus on nusher
of tillers on 56th and 71st day after planting end at

harvest are given in tebles %, 4 and 5 rcopsotively,

Numbar of funoctional leaves at flowering

The data on the numbar of funotional leaves at
flovering cre presented in table 6. Tho anslysis of
variance is given in Appendix III,
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Table 2, Hean mamber of tillers at vardous grow‘th stoges
of tho crop

€%

lé‘lat | _.giéézl -‘ Z’isi: -
; oy _
Treatmenta az*:e{?her o a%;ar B ent

planting plenting plenting ,

Hitrogzen ggg H[ha}

n, 30 34969 4522 L4eB19 LG4
n, 60 Lhe725 54307 5355 56336
i o0 o 54512 66013 64165 S17h
17t Loob Sif, S5ife Sige Si3e

Phosphorus (Kg P,05/ha)

P, 20 BT 5023 S 5.7

P, 40 | hTI0 50325  5e397 St

Py 60 4986 5,493 54601 54569
VY tent Size  Sige - Sige Sige

Potash (Kg K,0/ha) .

k1 20 ' 4-572 5081 . 5;1?7 Set73
k3 60 : Le1T7  S442 . D585 54602

‘e fogt HeSe Nelda Hella Nl

Cebe (0405) ‘ 0358 Q349 Q342 0357




Table 3. Combined edfest of nitrogen and phosphorus
on mumber of tillors on I36%h doy aftor planting

P1 4,08 Le85] 556 . 5202
Pa ‘ ' 4059 505? 590 Se32
PB o 4 .48 5 ,Iﬁ:’z G t55 5443
HMean S %;.‘32 : 5630 G0t - .o
Ch (0,03) for marginal ncans § 0u35°

eh (0.05) for meens of combinations 3 0660



Table 4o Combined effect of niirozen and phosphorus

[~
O

on number of tillors on 7ist day after

CD {0.05) for meons of combinatimsao.ﬁ{)

planting,
n,‘ n, n3 lMeon
_ P1 he'lT LeS2 5 l%a S5tk
Pg 4o 49 5465 6402 5439
Py bS53 SA7T 6.7 546
Fleon LY 5435 Ty [ e
CD (0.05) for marginal meons 3 0.35

’



Table 5, Conbined effect of nitrogen and phosphorus
' on ramber of toted tillers at harvest

n, ' n, ng; . Mem

P, freS1 LeTl  5:80 5e17
P, 451 571 GaD? 5041
Py 461  5.38  GaT1 556
Mean | - 4.64 . 5.%3 6.17

CD (0405) for narginal moons 3 035

CD (0,05) for means of comblnabtions: 0.0
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Table 6. HMean musber of funttioneld leaves ot Liowering,
dry matier production at Lfloworing and harvest

Nos of funce Dry potter Dry matter

Treatments tional lea= alb flowepre ob harvost
ves abt flow~ ing (toms/ha)
cering (tons/ha)
trogen (Lr 412l
ny 50 284052 34972 5,932
Ry 6o 35830 B3R 7715
g o0 59eTh7 6068 10,181
" Lost Sife Sige 518,

Phosphorus (Kg Pge,./na)

Py 20 594952 be515 72330

Po 40 \ 354908 GeTT3 8087

Py 60 55,0809 5,425 84461
7Y fost | lieBe HeSe S5ige

Potash (Kg K-0/ha) |
| 524525 bok89 TeSh7

k, 20

k, 40 324840 5,828 84103

ky 60 36815 5090 84228
1P Losth NeSe HeSe NS

CeDe (0405) b2 0.868 04738
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The date veveal that the effect of nitrogen
on the number of functional leéves was significant,
Every incremsntal dose of the nitrogen had increased
the number of leaves significantly.

-Phosphorus or potash did not evoke sny response
inthe nmumber of functional leaves. The interacilion
effects were also not significant.

Totanl dry matter production

The dry matter production at flowering stage and
at harvest is presented in table 6. The analysis of
varienoe 1s given in Appendix 11X,

It can be seen from the results that at flowering
nitrogen had significant influence on the dry natter
production. The highest dose of 90 kg N/he produced a
total dry matter of 6,068 tons/hz uwhich was significantly
superior to that at 60 kg and 30 kg N/ha. The lower
levels were on par,., The dry matter production was not
affected duse to phosphorus or potash at flowering,

Fitrogen and phosphorus hed significant influence on
the dry matter produotion at harvest, The difference in
dry matter weight between each level of nitrogen was
significant. The level of phosphorus at 40 kg P205/ha
was superior to 20 kg P205/ha. but dry matter produced at
40 kgllevel and 60 kg level were on par, The dry
matier production at harvest was not affested by potash,
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B, YIELD CHARAQIZRS

fiunha duo ar

~

The data on meawn number of producstive tillers
are preosented in table 7 and the analysis of variance
in Appendiz IV, The oombined effect of nitrogen and
phoaphorus is given in fable 8, Bffeet of N, P205
end Kéo on numbar of produstive tillers is illustra-
tad in Pig. 3.

Nitrogen hod significant effect on the produ~
otive tilxrs, Mean number of productive tillers was

increaged significantly by each inoremsnt of nltrogen,

Phoaphorus aloo gave slgnificant result in the
produstion of earbeearing tillers. Number of productive
tillers at 60 kg P205/ha was on par with 40 kg but
superior t0 20 kg. - There wag ne significant difference
between 20 kg and 40 kg Pgos/ha. |

The higher dosss of 80 kg KéO[na and 60 kg
Kéﬁ/ha were found to be on par oad were significantly
superior to the lowest level of 20 kg KéO[ha.

Nitrogen x Thosphorus interaction wzs significont.
Amongthe treatment comibnations, RQGPGO recorded the

maximam nuober of produotive tillers at harvest,



Table 7. Mean values of nos of productlve tillers, nos of
Zingers por eprhead, length of eavhead and thousand
grain veleht

: o E‘!Gs&f :ééa- ma.efé fm-; Lemf,*’m Thougeand
Troatoents guctive gers por of core puodn
+illors - earhoad head weight

=0 4 008 S« 154 5.670  3.207

oy

R2 60 5#'-_?&'3 5 0479 ' S5 915‘5 3. Zf:@

ng 90 54492 54659 GeBl5  Da266
VPt fogt Si@; Sig, Sifjo ) Nela

Phosphosus (Kg Po05/10)

. 64563 54566 5,954 30226
Py 40 54805 54181 54697 34233

py 60 55000 54545 64035 34281

PP oat Sifte NaSe Sige  NeSs

Potash (Kg K,0/ha)

ky 20 be353 5264 | D803 34266
ky 40 487 5obli3 5920  3.210
k; 60 b49h9 5e565 6ei33  B.264

Py tost ' 3161 318& Siﬁn HeSe

Cells (_0@05) ‘ 053‘31 02062 0,228 0.079
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Table 8. Combined affoct of nitrescn and phosphomus

on mmbor of productive tillersn

P1 5@’;2‘3 gi% Fe00 4,56
Py 5299 505  5.28 580
P 3 l&.(}a ﬂ;,gﬁ 61\0{) o 9@3
Mean 4.09  4.78 5.49

CD (0405) for marginol means s Q.31

CD (Cu05) for neans of combhinaticns § 0.53
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- Bumber of fingars per earhead

The data on the mambar of Zingevs per carhesd are
glven in table 7 and the graphioml representation in
Pig.4. The analyails of varianes l1g presonted in

Appendix IV,

From the data it i3 ssen ﬁha; nitrogen and
potash haﬁ‘signiflean$ effect on the number of fingera
per earheads N, wao superior %o Nape but g, and Ny,
were on pare. Thore wog no significont differencs het-
wvesn the levsls of phosphorus. Poiash ab 60 kg/be waz
superior £0 ﬁhat'at 20 kg/he but wes on par with 40 kg/ha
whiéh in turn was on par with 20 kg level.

Witrogen x Potadh interasiion was signifioant.
“90 EEO lavel has recorded the maximum number of Lingers
per earhsad (5.796). The cowbined effect is given in
table 9,

Longth of earhead

The data on lengith of earhsad for various treat=
ments are given in table 7 and grephically repfeaented
in Fig, 5. Ths combinsd effoot of phosphorus and potash
on length Qf earhesd in pregsented in Toble 10, The

enalysis of veriancs is given in Aprendix IV,
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Combined effect of nitrogen and potach on

Toble Ol ’
- mmber of f£ingers per earheod
331. :.12 !13 Heaon

Kq 54800  5e208 5u695  5e264
Rq 5133 S5¢T11 SelE6 Sl
2{3 5530 Seft23 94795 5585
Hean 5156 D79 54559 e
CD (0a05)for pargingd noans $ Ce2h2

G {0.05) for means of combinations § 04420
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Tabloe 10 Conmbined oifecct of phosphorus and potash
an length of earhoad '

P1 Pa pz f‘iﬂm

K.‘ , & l?'i 8 5 ‘0656 64025 5803
I, 64393 54360  GuD0B 54920

s 6433 54826  6e223 54133
iean 554 54517 64085 o
. .CD (0.05) for pariinol means t 0228

CD {0.05) for means of combinationssDe.396
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The length of earhead wes influenced by nitrogen,
‘phoaphorus and potash. Each lsvel of nitrogen and
vhosopriorus incremsed the length of earheed significantly
over the lowsr doses. There was no significant differ-
~ enee between the adjacent levels of potash. Potash &%

60 kg/he hag recorded the maximm length of earhead vhich
vag superior to 20 kg EéOAna but on par with 40 kg KéOZha.

Ths interaction effest of phosphorus end potash waa
signifiocant on length: of earhead, PQOHﬁO has raecorded
the maximum length of earhead,

The mean 1000 grain welight under different treat-
ments are given in table 7. The anclysls of varlanse

is presented in Appendix IV,

Wone of the 3 feetors (Witrogen, phosphoruas or
potash) or their interaotions showsd any significent
effeot with respsct to this cheranter,

Q. YIELD
Yielg_of ggain

Yield of grain under the varlous treatmonts
are given In teble 11 and Pig, 6. The analynis of
variance for yiold is glven in Appendix V,



Table 11, lean yleld of greln end straw

N Yiodd 0f . ¥icld of

grain (Lp/ha) ptrew (g/ha)

Nitroren (kg N/po)

ng, 30 1706460 43453

Dy 60 . 229050 5l ¢33

ng 90 2814400 372
Y Gont SR Sige

Phosphorus {kg Pg%/ha}

By 20 2094,00 55a7h

p, 40 2557400 57460

Dz 60 ' 210420 58420
'FY fost -- ' 51ize oS

Poteal (Kg K,0/ha)

K, 20 216700 55025
ky, 40 2559400 57497
By 60 | 2365400 50,34

0 Leob ’ 515 MoJe

Colle  (0,05) 151436 LD




ks/ ha.

YIELD

FIG. 6. EFFECT oF N, P205 AND K20 ON YIELD OF GRAIN AND STRAW (ks/ha).
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 The results reveal that the ylsld of grain
vas signifioantly inoreased due to increase in nitrogen
levels, ﬁitrogen at 90 kg/he gave ithe maximun yileld
(2814 kg/ha) followed by 60 kg/he (8290,5 kg/ha) ami
30 kg/he (1786,60 kg/ha),

Phosphorus showed significent difference with
respect to ylold of grein, TPhosphorus levels at 60 kg
and 40 kg/ha were on par and found superior to 20 kg/ha.
The highest yileld of grain (2365 kg/ha) was observed
at 60 kg K,0/ha whioh was on par with 40 kg K,0/ha
(2330 kg/ha), Both 60 and 40 kg potach wero signifi-
cantly supsrior to 20 kg K20 leval.

N x K and P x X interactions wore also simi_fioant.
Among the ¥ x K combinations NQO KEO produsad the naxi-
mn grain yield of 3091 kg/ha, Among P x K combinations
' Pag Eyp recorded the maximm grain yleld of 2634.7 kg/he,
The combined effeots of W and X and P and K are presented
in tables12 and 13 respectively, '

ligld of atray

The data on yield of straw are given in taoble 11
and the mnelysls of variance in Appendix V. The effeot
of ¥, P and K on yleld of siraw is illustrated in Plg, 6.
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Téble 124 Conbined effecht of nitroscn and potash
on yield of grain (kplha

o ) & Yo
Ky 104360 21EB470 528,70 216700
¢y 177570 262530 2822.00 2339.00
'y 1744,50 2259,70 5001.,00 2365400
Hean 1?&.60 2250.50 2&31%09 8

CP {0.00) for marzingd moans 15150
CD (0405) for moans of combinations 3 262417

€«

E-3
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Table 13 Combined effect of ?hmgahams and potash
on yield of grain {ixg/hn)

Kq 1815.70 255170 2385,60 2187.00

K, 2082,70  2636.70  2292,50 2339400

Ky 2365430  2166,30 2545450  2565.00

lem 2004e00 ~  2IBTLED 2416420 e

CD (0,03) for marginael means 8 15936

CD (0.05) for moans of combinablions:

202497
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Application of graded doses of nitrogan reoorded
gignificont inerease in yileld of siraw. The highest
mean yield of straw (73.72 o/ha) was observed with
90 kg W/ha. It wes obssrved that there was significent
inoyesse when the degs of nitrogen wes inoreesed from
30 to 60 and from 60 to 90 kg/ha.

Woither Phosphorus nor potesh had any aignificant
influence on stravw yield. None of the itwo fector in-

terections wap found to be aignificant,

Do OPTIHGM DOSE OF HUIRIBHIS

Optioun dose of nitrogen

The linsex response curve wes found to he the beast
£fit and i shown in Pig, 7. Since it follows the lineayr
funotion, tha optimum dose of niirogen could not be detar-
mined, The rasponse model ozlsulated is furnished belows-

Y = 256.75 x + 2297.3 uhora x = S=£0

Optimum ‘dose of phosphorus

The quadratio response ourve was found to be the
beaoy £t and is shown in Plg, 8.
The response model czloulated ls furnished belows~

T o =35.75' %% + 79 x + 2367 shere x » L5l
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The optimum dose for the veriety under tricl wes
celoulated using the formula~—5L§- where 'b' and ‘'a’
represented the parameters of the regression equetion.
The optimum dose of the phosphorus was found to be
51.7 ke- P2 Oslha.

Optimin dose of potagh

Por potash nlso, the gquadratic response curve was

found to be the heat £it and it is shown in Fig. 9.

The rasponcze model calsulated o

Y = = 15,75 X2 + 445K + 2359 where X = £=-40

o}
The optimum dose wag found to be 54,13 kg KéO[ha.

5, BOONOMIC DOSE OF RUTRIENIS

The econonic dosse was oalculated using the formula,
- b '

E'——-—’ DX

a8 58 % DY wheres

. Em Economic dose

px = Price of 1 kg niiregen suhent

Py = Prioe of 1 kg grain
2, b» Parameters of the raegression squztion.
Prioe of 1 kg grain = Ra, 2/-

Prioe of 1 kg superphosphnts = Je,1/=
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Price of 1 kg 2,05 = F8,5.55
1 kg Muriate of Potashwis, 1.2
1 kg KQO n g3, 2/“

Boonomic dose of phosphorus was found to be
51,65 kg/ha and that of petash, 54,09 kg/ha,

Fo QUALITY CHARAGIERS

Hitrogen content of grain end strev

The data on nitrogsn content of grain and straw
for verioug ircatments sre pregented in €tablas14 and
15 reapectively. The analyals of voriance 13 given in
Appendix VI,

There was significant inoreass in the nitrogen
aontent of graln due to increase in nitrogen levels,
Nitrogen a% 90 lkg/ha reoorded the highest niirogen -
content which was pignificantly suporier to 60 ka/he .
vhich in turn was auperiox: to 30 kg/he. The nitrogen
sontent of graln x:}as not influenced by phosphorus op
potash or the interaction effects of NYK.

© Witrogen content in strew wos significantly infl-
uweneed by tho levels of nitrogen, Application of phog-
rhorus also influsncedthe nitrogen oontent, "E’hosphcru&
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Table 14, Mcan nitrogen, phosphorus, potassinn and profelin
content of grain ‘

Treatmonts 1Z5 Pgos‘ié K Protein %

n1 30 05606 CeJ28  Qolhis 6 -038_

n, G0 1000 0355 0,415 G804

T o0 10245 0.316 0,439 Te788
1Pt tast Sig. Hee 1lade 535
Phosphorus (Kg M ‘

P4 20 . 14028 0312 Gebi2 £4862

Ps 60 1922 04359  Oulhh 7.004
e tast Nede ) HaSe Neds NeSe
Fotash (Kg KaO/ha)

k1 20 1052 0,356 0395 6827

k2 40 ‘ 1107 0e327 0ib40 G2

1:3 690 12902 0317 0,465 6.802
DA =T33 A NeSe Heie Sige Heo

CeDe {0.03) Q069 0.047 0.0482 0oli5
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Table 15« Meon nitrogen, phosphorus end potossiun contont

of atoaw
Traatmonts N 9205525‘ K55
Nitrogon (Ko Nfba)
n.] 30 . 3.658 . 0 92&7 1 0?06
n, 60 C0.800 . 0420 1,646
n3 S0 0532 . 0¢261 1.639
1 Looh . Bige Hede MNefle ,

Fhosphorus (Kg PO /ha)

Pq 20 . . DT20 0,230 1730

Py L0 . 0702 0:250 1691

P 60 . Q837 0.279 T o564
Y topk 510 Sice 51ne

Potassiua (Kg I{gc:/ha)

ky 20 04762 04260 14220

k, 40 L 0.7B3 . 0e251 14670

ISS 20 i 04310 0@2;}7 14500
TRV gogt | : HeSe R T 81

CoDe (0,05) L 04083 0.0 0,057
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at 60 kg ngsxha resorded naximm nitrogen content which
was significantly ouperior to 40 kg/ha, The first two
levels vige 20 kg and 40 kg were on par.

Avong the interactiona, W x P Interzotion ws
siegnificant, EQOPBO racorded the maxirmm nitrogen oontent
in straw (1.042%4). Tho combined effsot is presented in
table 6.

Protoin conioent of grain

. The data on protein content of grain are presented
in taeble 14, The analysis of variance is given in
Appendix VI,

Bffeot of nitrogen wag signifiomnt with ragard'
10 protein content of sesda, H@O recorded the moximum
protein content which was ailgniflcaently cuperior to
HGO vhich dn turn was significontly superior o H30.
There wag no significont influence by vhosphorus or
~potashs The intersction effocts were almo not significant,

Zhogohoris acid gontsnt of grain and siraw

The phosphorus content of grzin end stirav are
summarised and presented in tables 14 and 15 respectively.
The anslysis of variance is given in Appendix VI,
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Tabla 96. Combincd offoct of nitropon end phosphorus
on nitrozen content of straw ()

:’.\,3 n, n;- slalaly ]

p1 0,710 0-710 907[*8 0720
IJB 00_678 ) 0754 0855 00762
p3 0;585 0.9!4‘(:? } .0#2 0.857
Meon 0,058 Q.800 0882 ee
CD (0,03) for nmarginal ncans 3 0,003

CD (0405) for means of combinationsi 04103
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Honcof ithe nuirients nor their two factor inter~

eotions influenced the phosphorus content of grain,

Paosphorus content of straw was significantly
influsnced by the oddition of phosphorus. Py, recorded
.the moxdiimn phosphorus content in straw which was signi-
ficantly superior to P40 and 920' There was no aignifi-
cant difference betweon 40 kg level and 20 kg lsvel.
Ritrogen or potash 4id not influsnce the phosphorus
conient of atraw. The interactions were also not signi-
fiocant,

Potagsium content of prain and straw

Potagoium eontent of grain and straw ors presented
in tablus14 and 15 reaspeotively, The analysis of vari-
anoe 1z given in Appendix VI, A

Nitrogen or phosphorus hos not influenced ths
potaasinn content of grain. Application of potash has
significantly influenced the potassiunnm content of grain,
Potash level at 40 kg KéO/ha has signifioantly insreased
the potassium content of grain over 20 kg level, The
potassium content at the levels of 40 kg and 60 kg

Wore on par, None of the interaciions was significant,

The potassiun content in straw vas influenced

only by phosphorus and potiush. Increage in the dose of
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phoaphorus fertilizer, decreased the potessium content

of piray and on racorded the maximum.potéssium in

styay Wlch was aignificanﬁlg superior o ?40. Application
of 60 kg P205/ha again deoreaged the percontege of po-
tagsium though nof significantly,

Every inorease in the doss of poiesh has slg-
nificanxiy inerecssd the poitagsinn content in straw
over the lower doses. Application of 60 kg KéO/ha has
racordsd the highest potagsiun oqntenm wnioh wee signific-
- antly superior to 40 kg and 20 kg/ha.

Among the intoraction effeciu, ¥ X P intorsction
alone was significent, The treatmont combination,
HQO Pog racorded the meximum poiassium peroentage of
1.238 in stirav, The conbined effect of nitrogen and,
phosphorus on poiassium content of otraw is presented
in tadle 17,

G. UDTAXS OF SUIRILUTS

Uptake of nlirogen

The deta on the uptake of nitrogon by plants
at harvest is presenied in tobls 18, The anelysis of
variance 1s presented in Appendix VII. There vas signie
f£icant difference in the uptoke of nitvogen among the
varying levels of nitrbgan.' Hitrogen level at 90\kg%ha




Tablo 17. Conbined effect of nitrozon and gzhoaphcma
on potessium content of straw (55

n_1 n:2 n3 Iloon

B 14671 1700 1,838 1,736
pa e | !791 1590 1 l691 1 ¢691
93 1 |655 1 05508 1367 1 .535‘35-
Hean 16706 16046 1 _0639 .s
CD (0405) for margivel means ¢ 0,007

CD (0403) for means of combinations 3 0,168



Table 18, Meen valug of total uptoke of nitrozgen, yphosphorus
and potasalun at harvest

Uptolie of Uptake of  Uptake of K

Freatnents N {ig/ua) B0 lkp/ns)  (hgfea)
en Lhg 1
n1 30 . Uy o550 1704 820,9;5
I, 60 GSalls 2185 938990
Iy g0 100415 28425 154400
1Y et Slfe Size Sife

Phosphorus (Kg Pﬁ?ﬁ/ ha)

Pg 40 700']0 231 10356
Py 6o TTe33 2,05 100,92
0t tost BSLGe 3. Nalie

Potash (Kz K.0/ho)
.-

ky 20 67«20 22459 02463

iy 4 09,90 2245% 1G7+85

ey 60 7007 22414 115458
‘vt gost NaSe NeSa Sifle

Cabe (0.05) Ge725 24201 144339

AR, T 5T S,
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recorded the highest nitrogen uptake which was signi-
floantly superior to 60 kg level which in turn wag
superior to 30 kg level, ‘ '

The affeot of phosphorllzs on nitrogen uptake was
aignificant, Appuca’c.i_on of 60 kg Paesfha inorsased
the upiake of nitrogen signiflicantly over 40 kg
Paf)s/ha vhioch in tarn wvas significantly superlor to that
at 20 kg lavel,

Hitrogen uptake was not influsnced by the eppli-
ocation of potash, | '

Among the interaction effeats, NP interastion was
signifiocant with respset to nitrogen uptake, WQOPBO
recorded the maximum upteke of nitrogen of 110,49 ke/ha,
The comhined effect is pressnted in tabls 19,

Uptake of rhosphoric aogid.

The data on the uptalle of phosphoric acid b;v
plants at harvest are pressnted in table 18, The anaw
1ysis of varlance 1s given in Appendix Vil.

The effect of nitrogen on the uptake of
vhoaphoric acid was significant. The maximum value of
" phosphorie acld uptake of 28,25 Kg/ha was obtained at
90 kg W/ha., Eaoh increage in the dome of nitrogen,
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Table 19, Combinad effect of nitvesen end phoophorus
on total N upteke at haryost (kofbha)

B, n, n Foan

Dy tlhz8 62,66  &5.00 63465
PN 1Bat2 60:92  1C5.5 70410
P3 45 68 8172 190,49 79,33
fleun 044,50 s 5Oelils 100415 e

CD (0.05) Zor narginal nocens | s 54723

CD (0.05) fLor means of combinations: 11.645



inoreased the uptake of phosphorle aeid over the louer
doaes.

FPhosphorug at 40 kg Pgosfha sigifioantly
inereased the uptake of phosphorus over 20 kg level.
Uptake of phosphorus &t the highor levals of 40 kg
and 60 kg onsfha Ware oOn par, IFgrtilizar level of
20 kg, 40 kg end 60 kg Peosjha.rsocrded the uptaks of
phosrhorus as 19.7% kgy 25.51 kg and 24.96 kg P205/ha

vagpaobively.

Uptake of potasaium

The data on the uptaks of potasslum by the plants
at harvest are presented in Tablse 18, The analysis of

variance is given in Appendix VII,.

a‘?p\\'ga\‘\'n“
Significant difference due to nitrogen was

notioced in the uptakes of potassium. The incremental
doses of nitrogen increased the upiake of potassiun

signifioantly,
&?p\f cob
Phogphorus did not evokm any significant influe-

ne@ on the uptake of potassium,
plicabiewn
Potashﬂhas influenced the upiale of potassium

by planta., TPotesh at 40 kg level hao recorded the
uptake signifioceantly over 20 kg level, 3But the uptaks
of potagsoium at 40 kg and 60 kg levels ware on par,
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H,POST HARVEST SOLL AWALYSIS

Soil renction

The data on goll pH afier the harvest of crop are
presented in tablé 20, The analysis of variance is pre=-
gented in Appendlx VIII,.

Noncof the 3 factors (nitrogen, phosphorus and
potagsiun) nor their intsractions showved any significant

effect on this cheracter,

Orpanic carbon

The data on organie carbon in soil after harvest
of the orop are presented in tabls 20, The anzlysis of
varisnce is given in Appendix VIII,

Organio oarbon was not influsnced by nitrogen,
vhosphorug, potash and their interacitions,

Ayailebls nitrogen

The date on avallablo niitrogen in scil are
summirlsed In tabls 20, The analysis of variance 1s
presented in Appendix VIII,

It wvas found thet nitrogen and potash significantly
influenced the nitrogen aontent in soil, Application



Table 20. Mean valuss of soil pil, orgenic curhon, avallable
. nitrogen, phosphorus and potash

_ Available mutricnts (Kg]&za)
Treatments pi 036@ o i e occmarte
(:5) | N Py | Kat)

_ 30 5419% _“1 $ 285 321824 25835 33895@

1y
n, 60 54133 1,307 34284 25,150 344,80
Ny 90 S.077 14331 348,00 27,516 520434

181 Loot HeBe HeSe Sige Bels 818

Phosphorus {Kg P-0,/he)

Ry 20 54136 14288 33547 22,830 325,40

Py 4D 54136 14301 539437 244675  356.70

P5 GO 54138 1u344 337427 30,997 341,70
Py Lesh Hele. NeSe HeSs Sige Hed o

Potash (K3 RaDiha)

By 20 54113 14399 342413 26473 525410

ky 40 54966 1302 332097  Z5.044  333.20

ky 60 54130 1a312 337400 28,713 346,80
PV goat HsSe HeSe Bige sS4 S4g.

& ells {Oheﬁ)- 0&!092 99@5&3 _11'0377' 20236 15-%1
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of 90 kg W/ha recorded the maximam nitrogen content

vhioh was significantly sﬁperj.or to all other levels,

Each level of nitrogen significently increased the

nitrogen content in soll, Niirogen content in plots

¥oceiving 20 kg EZO/ha wags found to be significantly

superior to that of the plots receiving 40 kg and 60 kg/ha

Ho significant difference in soil nitrogen could be noticed /
between 40 kg and 60 kg K20/ha. |

"Wz P and H.x K interactions were aignifiosnt
aﬁd ﬂgo Py reoorded the maximum nitrogen in soll,
(358458 kg W/he) among the ¥ P combinations. Among the
WK combinatlions Hgo KEO recorded the maxinum nitrogen
in aoil (359,88 kg W/ha), The combined effeots of N and
P and N and K are given in tables 21 and 22 respectively,

Avallablo phosphorus

The date on avalleble phogphorus of soll after
harvest for various treatments are pressnted in table 20.
The analysis of varlenoe is glven in&ppandix VIIX.

Phosphorus content in soil wes not influenced
by application of nitrogen. Phoaphorus signifiecently
influenced the phosphorus content of soil,



EN )
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Table 21 Conmbined effect of nitrogen aid phosphorus
on available nitrogen content in soil after
harvest (ke/ha)

4 i, s llean
Py 320488 32.95  I58.58 335447
pa 329 -55 356 20 33237 33937
EE 313430 3"5-37 35315 35727
Hoan 321424 3&2 u%. 3[4'8 -CO *e
CD (0405) for margingd nmeans s 8377

CD (0.05) for meaons of combinations 3 64189
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Table 22. Combincd effect of nitrogem and pobash
on available nitrogen content in zoil

aftor hoyvoess

(tg/ha)

n, 1, ng Mean
Ii,z‘ 3GL30 350420 259.88 42413
E’..g 523470 53900 230.27 352,97
I£3 323,70 33970 34775 33700
Heon B21.2h 345248 343400 os
Cl (0.05) for morzinel neans t 4377

CD (0.05) for means of combinabionss 6,169
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Application of 60 kg P205/ha recorded significantly
higher phosphorus sontent than 40 kg and 20 kgfha.

Thers waa no significant difference bhetween 20 kg and

- 40 kg EQOBZha. Phosphorus pontent in soll was nlgo aig~
nificantly influenced by potash lsvela, DPotash levels of
20 kg and 40 kg were on par but there was significent In-
oreege from 40 kg lsvel to 60 kg levsl,

Tho effect dus 0 the interaction between
nitrogen and phosphorus was found to be signifioant.
The itresiment combination H90P60 gave the higheat value
for phosphorus content in soll., The combinsd effect is
presentalin tabls 23,

Availanle potash content

The data on poitash content i soll are pressnted
in teble 20, ZIhs analysils of variance is glven in
Appendix VIil,

Thers wvas significant differcnce in potash content
of =20il duiz to nitrogen application., Nitrogen level
at 60 kg/ha recorded the nmoximum potesh content in poil
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Table 23: Combined effect of niirogen and phosphorus
ca P0g in Soll after borvest (Kife)

-ﬂ.l fig ﬁ3 Hoon
p,! 22,016 324966 23566 82.850
Ps 274625 226353 25760 24,673
I’E 87925 29,850 354216 30597
Mean 25855 254750 27516
0D {0,05) for murgingl means t 2226

CD (0.05) for neans of combinaticns 3  3.856
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(344.80 kg/ha) uhich was on per with 30 kg N/ka
(338.60 kg)., Poitagh content in soil at 90 kg N level
(320.34) was signifiosntly lower than that et 60 kg N
lavel,

Levels of phogphorun had no influence on the po-

tash content of soll.

Application of potash sipgnificantly influenced
the potesh oontent of soil after hervest. Potash content
at G0 kg level was on par with 40 kg level and superior
to that at 20 kg level,

The interaction effect beitween nitrogen and
phosphorus vas significant, Awong the K P combinations
Rgofpp recorded the maximum potash content in soil.

The ocombined affeot is given in teoble 24,

1, CORRELATIONS

The relationships between grain yield and
yield oomponents such as number of nroductive tillere,
length of ear head and number of fingers per earhead

vere studied, Correlailon coefficicnto were worked



Table 24, Combined effect of nibtrogen ard pizo.'zaphomﬂ
on K0 in soil after harvest (Kg/he)

ny n, !13 loon
92 325 40 332a20 351 40 326470
p_ 340 306,06 296,00 341470
3 : )
Meon 3:’8060 3480 520 3%
CD {0.05) for marsinal means : 15951

CD (9.05) for means of coambinabiconssg 224559
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out for height of plants at harvest, total tiller
number at harvest and itotal nitrogen, phosphorus and
potessium uptake at harvest, The correlation values
are given in table 25.

Significent positive correlations were obtained
between grain yleld and helght of plants at harvesi,
number of tillers at harvest, number of productive
tillers, length of earhead, number of fingers per
earhead, total nitrogen uptake, total phosphorioc
agld uptake and total potassium upitake by the plants,



Tablo 25 Cosfficiont of corrclation betwacn grain
yisld and yicld ¢ontributing choracters

cmacter Corralation

coafficient
1e Height of plants at hoovest T
2¢ Rumber of tillers at harvost 04630%%
3. HNumber of productive tillers 0e250%%
Lo Longth of ecarhead ' 0o 3520

5¢ Number of fingeors peor car hoad Q3107

6. Total N upteke | 04702
7. Total P2€}5 uptake Q790
Bs Total X uptake Qe 750M%

%Significent at 0405 level

## Significent at 0,01 level
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DISCUSSION

The reaulic obitained in the precent study
are discussed in the light of the research findings

obtained from clsewacrs.,

A, GROWTH CHARACTERS

Height of pliants

The plent height wes oignificantly ianflusnced by
the levels of nitrogen at 81l stages, Siznificant ;nr
creage in helght was rogistersd by the treatment 390
over ﬂéo and H30. The game trend was obssrved ot all
grouth stages, Tho inorcages in plant height noticed
in this etndy by the application of nitrogen is in eg~
recment with the results obhtained by Rangenathen (1962)
and Thirupathy(1971). Further. it is well lknown that
nitrogen hastens the meristematlo activity - resulting
in the inorsage of plant helight,

Tevels of phosphorus had no influenca s far ag
plant height was oonocernsd. Ramskrishnan Nalr (1963),
Subramanian (1969) and Subremsnian et 21, {1971) obtained

similer results in responsg to phosphorus applicaticn,
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. Potaah exerted a8 significont Influsnce in
inareasing the plant helght of ragl on 7ist day alter
plenting and at harvest, Bavappa ond Rao (1956) and
Vijeyen (1970) have reported signifioant increase in
plant héight by potash upte 80 kg/he in rioe,

Humber of tillers

Troduotion of tillers was significantly influ-
enoced by nitrogen and phoaphorus, while potash had no
gffeot, W=z P interabtion ves signifioant and the
treatmont combination of Héo Pgp recorded the maximam
nuchar of tillers at leter siagos,

Increage in tiller number by the applicaiion of .
nitrogen hed beenm reported by many workers({Rarunskora
Shetty, 1961, Ranganathan, 1962 ; Rrishnamarthy, 1967
and Singh ané Rejatde, 1978), iha inorease in the
number of tillers owerved by the inorementzl doses 6f
phosphorus may b2 due to the ingreased upteke end uti-
lization of nitrogen in association with phoaphorus,
The lack of response %0 potash noticed in this study
is in conformity with the finding of Subramanian(1969),.



In thie investigation interzcticn betwzen nitrogen
and phosphorus was significent on 56th and 7ist day
aftor planting and at havrvest. The ocormbinetion of RQD
and P, inoreased the pusber of tillers significantly.
Evidently this is & cosze of inorsassd metebolism resulting
through the eompfgasntary effects of those two primary

nutrients,

Tamber of funciionzl leavzes a4t flovering

Increased doses of nitrogen increased the number of
fzmctiongl leaves, while vhogphorusn cnd potash 4id not evoks
any responsa, The inorease in the nunbar of functional
leavaes recorded may b2 due to lnereasged metabolisnm resul-

ting from inoresgsd uptake of altrogena

Pry matter nproeduation

At flovering nitregen alone had exarted significant
influence on dry matter produetion, But at harveat nilirogan
and phosphorus had inorsassd the dry mavier slanifican-
tly. Potush did not have any Influence ot any atage.

The resulis obtained in this tricl is In agrec-
ment with the findings of Elangoau (1270) vo recorded
linsar response in dry matisr production dus to
nitrogen in razi, Rejagopal and Mehia {1971) and
Thandapani and Ras (1976) also reported similar results.




B. YIZLD CHARAOTERS

Rumber of productive tillers

The number of earbsaring tillers was influenosd
by nitrogen, phosphorus and potesh. Supramanian (1969)
reported significant inorease in the mumber of produ-
ctive tillsrs with increasing levels of nitrogen, The
inorease in the number of produotive tillers as influ-
enced by phosphorus and potash may be due to increased
uptake of nitrogen by the influence of phosphorus and

poteagsiun,

Ritrogen xiEhosphorua_interaction had significant
effeoct. The ocombination NQOPGO rgoorded the maximm
numbsy of productive tillers, This i3 also a case of
Increased wetaboliocn, resulting tﬁrough the complemantaxry
action of thess two primary nutrienis,

Number of fingers per eacrhead

Nitrogen end potash influenced the number of fin-
gero per earhenad significantly. Rengenathan (1962),
Thirupathy (1971) end Puttasvwamy and Krishnazmrthy(1976)
raported significant inorease in the number of fingoers
by the application of nitrogen in ragi., The results of
the present study are in corroborztion with the above
findings. The combinsd effect of nitrogen’and potasﬁ



resulted in aigmifioant 1nc;ease in the number of
fingers per sarhead, ‘?ha oombination néozso racorded
the maximum number, The result indloates that the number
of fingers per carhead vas not Influsnced by PO |
levels and the result was found . erratic,

Iength of earhead

The levels of nitrogen, phosphorus and potash
had influcnoed the length of ecrhead significantly.

The progressive inorease in the length of carhcad
noticed with the incremental doses of nitrogen is supp-
orted by the findings of Kolandaiswamy (1964) and Singh
and Rajatde (1978) inragl, Ramiah and Moraohan (1978)
reported inorease in the length of sarhead by phospherus
application. The inorcase in the length of earhead ob-
gerved by the graded levels of N, P and K may be ques to
the balanced nutrition and also duz to their complemen-
tary effect.

Thousgend prain weisht

None of the nutrients nor their interactions
did influence the thousaend grain weight. The results ob-
teined in this study is in conformity with the findings
of Khrunakaraaheﬁty (1961), Komala Singh end Hahaiim
Singn (1975), Misra and Singh(1975) and Puttaswany énd
Rr dahnamar thy (1976) « .
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0, YILLD

Yield of gra

{a) Effect of nitrogen The results reveal
that, the applied nitrogen favourably influsnced the
grain yield, The trend noticed in the case of yleld
attributes was refleoted in the yisld cs wsll,

Thus thess findinga corroborate with thosa of
the earlier investigators on ragl (Anandapaaamanabhan'
et 21,1967, Krishunammrthy, 1970, Thirupathy 1971,
rishnamoorthy, 1972, Pubtaswany and Krlishnemurthy, 1976
and Singh and Rajatde, 1978). The forsgoing discusalon
lsads to the conelusion that nitrogen inoreases the yleld
in ragi.

(b) Effect of rhogvhorns TFhosphorus is found
to influsnce the yleld ‘favourably and signifieanﬁly; .
The effsot of first inoremsnt (20 to 40 kg) of sddsd
phosphomus on the grain yileld was more promounced than
‘the sscond incremsnt of 40 to 60 kg/ha,

Increage in the grain yield of ragl by insreasing
levels of phosphorus was reported earlier (Rao and Govin-
darajan, 1956 Mustafa and Durairaja, 1967, Ramieh, 1369




Enmeregwany, 1972 and Ramiesh and Morachan,1978).
Sathyanarayaua at al. (-1978) reported that, reaponse to
phosphorus was more conspicious than 1o nitrogen in
ragl vars PoR, 202, |

(o) Effect of potash Significant response to
potesh application was notised only upto 40 kg K,0/ha.,
Generally orop response to potash depends primarily
on the aveilasble potasasium stetus of the soll, Soil
rich in available potagsium does noit show any rosponse
to added potash in many conditions, The reaponse of ragl
t0 Potash in the present study may ba resolved in the
light of mediunm potassium staetus of the experimental
field, While the observations made by Subramenien(1969)
vwag againgt the reoultsof the prosent study the findings
of Antoni Joseph(1969) confirm the samc,

(d) Interaction effect Besides the main effeot
of nutrients, signiiicent Interaction hotween nitrOgén
and potash and phosphorns and potash was observed, Among
the N x K combinationas, RQOEED regordad the maximam
grain yield, This clsarly brings out the existence
of 1nte:aotion between these tuo nutricnts. Anong the
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¥ x K combinations, :Pw Kw recorded the maximum grain
yicld, It could be conoluded that the yleld boosting
ebility of one nutrient is enhenced when ocmbined with

other nutrients,
Y:Lalél of gtravy

The straw yileld was significently influsnced
by the levels of nitrogsn.

Thirupathy (1971) and Subromanian gt 21.(1971)
reported speotacular increose in sitraw yleld with suco-
egoive dosee of nitrogén.. Tho pz;asent finding ﬁwa—
llels thess results. This increase is evidently a re~
fleotion of the trend observed under plant helght, nusber
of tillers and numbsr of leaves. |

Helther phogphorus nor potash Influanced the
atravw yleld., Interaction of any kind was abgent.
Remokrishnen Nair (1963), Subramanian et al. (1971)
anfl Singh end Singh (1971) reporited the failure of
phosphorus end potasalum to confer eny bensficial
effeot on ragl, The rsaulta of this study are iIn agree=
ment with their findings.

f
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D, QUALITY CHARACTERS

Nitrogen and proiein content of egrain

Tne effeod of nitrogen in inoreasing the niirogen
and proiein contant of grain was gignificant.

Tha significent differences batween the levels
of nitrogeﬁ vize 70, 60 and 90 kg/ha might be dus to
the lezrger uptoks of nitrogen from the applied nltrogen
for the productive purposes. At higher lcvels there
was osufficient availebility of nitrogen for the secd deve-
loprent end hence morye nitrogen content in grain, In-
orsase in the oontent of organic nitrogen compounds in
plant cello 2g a resuli of inoreased rate of nitrogen
gupply has baen wniversal, The superiority of higher
levels of nitrogen in incoreasing the protein content of
ragi was reported by Krishnemurthy (1967),Porich et zl,
(1968),'Haniperumal, Ghouse and éﬁndar%Sén (1969),
Rachie end Peters (1977) and Singh and Rajat de (1973),

Phogphorus, potash or the interaction effeots wers

not having any influenes on nitrogen or protsin oontent
of grain,
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Ritrogen content of atraw

Witrogen oontent in siraw was favourably and
significently influenced by the levels of nitrogen
and phosphorus., Among the NP combinations N§0P60
recorded the maximum nitrogen oontent,

Phoaphoric acid eonteﬁt of grain and straw

Nons of ithe nutrients or their interactions:
influsncad the phogphorus content of grain,

But the rhoaphorus content of strav was signifi-
cantly influsnced by the applicaition of phosphorus,
Komaraswamy (1972) has reported similar increese in
phosphorug content of straw by phosphorus eppllication,

Fotassium oontent of grain and siraw

Nitrogen or vhosghorus had 1o influence on‘the
potessina content of grain. Application of potash had
infinenced the potassium oontent of grain significently.
The reoults obiainsd in the pregent investigntlion is
in conformity with the oboervation of Subramanian(1969)-



The potassinn oonte:;t of straw was influenced
by the epplicetion of potash signiﬂcz—mtly. Sinilar
result was obtained by Subramanion (1969). Among the |
interaction effects, T x P interaction wes significant
and H90P20 combination recorded the maximm potassium .
peroentaze in straw. The higheat level of nitrogen in
asacclation with phosphorus might havs promoted a pro-
portionate sbsorption of potassiun to maintain a proper:
balance which might have resulted In maximmn potassium

conteant in strav,

E. UPTAEZE OF NUTRIERTS

Uptake of nitrogen

Significant differences were noticed betwsen all
the three levels of nitrogen on the nitrogen uptake by
the plants. The inorease in edded nitrogen hes resulted
in the increase in grain yleld, straw yleld and niirogen
content of grain and straw which resulted in the increased
uptake of nitrogen (Reniperumsl ¢t al. 1969 and Pyarelal
and Sharre, 1974).

Uptake of niirogen was significantly influenced
. by phosphorug. It has already been established that

there existsa complementary action bestween the matriento.
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Application of phosphorus inereased the phosphoric acid |
content of straw and the yleld of gcqin. This might
have resulted in inorecsed uptale of nitrogen. Satya-
neragana et al.(1978) observed in ragi Var: PR, 202,
inoreased uptoke of all the major nuirients dus to

nlirogen and phogphorus,

¥itrogen uptake was not infliusnced by the app-
lication of potssh, Among the interastion effecets, W x P
interaction was significant, the maximum uptake of

-

AJiiE, beoorded at NgoPgoe

nitrogen

Uptake of phogphorus

The effeot of nitrogen on thes uptake of
phosphorio acid wes significant, Pandya gt al, (1958)
recorded that the absorption of phogphorus vas inorea-
sed in the presence of nitrogen. This might be due to
the physiological stimalation of the plant caused by
nitrogen uptaks,

Phogphorus at 40 kg ons/ha increased the upiaks
of phosphorus over 20 kg level significontly. Uptaks
of phoaphorué at the higher levels of 40 kg and 60 kg
Paos/ha Were on par.
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Uptake of potassium

Signifiocant differences in the uptaks of potassium
among the different levels of nitrogen were notioced,
Banefielal effect of nitrogen on the upiake ofpotzssiuvm
by ragl has been reported by Antonl Joseph end Dhanapalan
Moei (1972), *

Potash influenced the uétake of potessiun,
Significant inorease was notloed from 20 kg level to
40 kg level., The potasgsium uptoke ot 40 kg and 60 kg
levels wvere on par, Iobo {(1973) and Subramanian({1969)
reported increscsed uptake of potassium by potoash
fertilization,

Phosphorus did not evoke any significent in-
fluence on the uptaks of potassium,

F. PO3T HARVEST SOIL ANALYSIS

Soll reaction

Hone of the threa factors nor their interactions
shoved any significant effect on this character, Tals
1s in aecordance with the finﬁingn of Ramish (1969)
and Sethyanerayana gt al. (1978),
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The fertilizer application vas done Jjust for one
scason which lg too short a period for altering the pH
of the soil psrceptidvily. b

Orgenic carbon

- Organic carbon also was not influenced by nitrogen,
phosphorus, potesh or their Interactions,.

Availabie nitrogen

Application of nitrogen significantly influenced
the nitrogen content in soil after harvest, The loss
of nitrogen depends en the texture of soil (Krishnekumari,
1968), The soil in which the experiment conducted, was
loamy elay in texture, which could reteln niirogen., How=
ever it oould bs éoesible that the applied nitrogen
might not have been fully utilized by the crop. A simllar
result wag reported by Abrahen (1978).

Plots whioch rocolved 20 kg KBO/ha showaed mexinum
nitrogen content in soil whlch was significantly superior
to other two loevels, Among the N x P and ¥ x K combi-
nations N90P20 end HQOKEO respeotively recorded the
maximm nitrogen content in soil,

Availeble phosvhorus

Available phosphorus content ofthe soil measured
inmediately after harveot increased with the quantum of
applioation of phoaphorus.



The result 18 in agresment with the findings of
Roniperumal gt 21l.(1969) and Sathyanerayane gh 81.(1978)
Thoophorus being reletively an immobile element and the'

’ proﬁortion of fértilizer-phoephorun regoveyry by a single
crop being low, phosphatio fartilization has residuanl eff-
eot on s0il. The residual effeot increases wlih inorense
in phosphorus application (Eanwar, 1978).

Thosphorus content in soil was algo gignifi-
cantly 1n£1uanoed by potash. Significant inorease in
the phosphorus oontent of 904l was noticed with 60 kg
level of potash. Awmong the NP coubinatlons N§0P60 EaVS
the highest volug of phosphorus content,

Availablae potash

There was signifiocant increase in potash
oontent in soil due to the inorease of potash fertili~
gation from 20 kg/ha 1o 40 kg/ho, beyond which the
increase was not significant,

Application of nitrogen inoreaged the potash content
of goil. Fhosphorus had no effeset on the potash
contant. The interasiion seffect between nitrogen and



phosphorus wag significant and the combinetion NSOPGO
reoorded the maximm potash content in soil, '

Go CQORRELATICNS

Significant correlation could be nobloed between
grain yleld and height of plante at harvest, numbey
of tillers ol harvest, number of prodactive tillers,
length of earhead, number of fingers por earhead, and
total nitrogag. phoasphorus and potassium upteks by
plantg,

Subramanian et al. (1971) reported significant
posgitive.: correlnt;on bhetveen gralin yield and plant
hcight. Frishnemarthy (1973) observed that yield inc-
rense wes meinly due to an inorease inthe number of
shaots and ear numbsr per plant., Ranganathan gt gl.
(%7) end Remish end Morechan (1978) suggested positive
oorra%ation of grain yleld with plant height. Many ear-
lier workers have proved that ylelds are proportional
to the uptéke of nutrients (Veonkata Ramonas and Krishna
Rao, 1061, Elangoan, 1970 and Antoni Joseph and
Dhanepalen Mosi 1972), The above resulis confirm the
findings of the present investigation,



SUMMARY



SUMMARY

A £is1d experiment was conducted at the Rice
Regearch Station, Pattembi during the firat orop season
of 1979-80 to study the effeot ' of nitrogen, phosphorus
and potash on ragl var: PR,202, Niirogen ét % levels
(20, 60 and 90 kg'N/ha), phosphorus at three lsveis
(20, 40 aﬁd 60 kg Peﬂé/ﬁa) and potash at three levels
{20, 40 and 60 kg KéO/ha) were triad,

During the study, the varioua growth and productiive
attributes were racorded. The yiecld of grain and siraw
were noted, Plant samples ware anslysed for conient of
nitrogen, phosphorus and potassium for finding out ths
status and the upteke of mutrients. Soil samples collected
imnediately after harvest were analysed for soll reaotlon,

organie ooarbon, avallsble nitrogen, phosphorus ani pobash.

The data ware giatistleally onalysed and the
highlighis of the study are glven belows

The plant height and totel tilleyxo on 41at, 56th
anéd Tist day aftor planting and ai harvest wore lncreesed
significanily by nitrogen. Potesh gimificently lncreasad
the height of plants on 7isd day after planting and at
harvast, \
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The inoreasing levels of nit:;ngea increased the
number of funotional leaves significantly., On the other
hand, the incrgasing levels of phosphorus and potash
434 riot influence the number of functional leaves,

Number of productive t;l.llers_, nuzber of fingers -
per carhend nnd length of earhesd were significently
incorecsed by nitrogen and potash. Fhosphorus enhanﬁeﬂ
the nuuber of profuetive tillers and length of earhead,
'Regarding the interaction effects, N x P interaction wvas
significant on productive tillers and the combination
“90 Pgp recorded the maximum number. The combined effect
of nitrogen =md potagh was significant on numbar of
fingers end the combination HQO KGO gave the highest value, |
The combined affect of phosphorus and potash wes signi-
ficant on length of earhead and the ocombination PEO K40
recorded the maximm length,

The grain yleld was favourably influsnced by the
added nutrients., In the oass of nitrogom the response
was linear, VWith regard 4o phosphorus and potash the
reapongss were quadratic, Ths optlmum dose of phosphorus
was found fto be 51.7 kg Paos[ha and that of potash, 54.1%
kg KEO/ha. The cconomlio doses of phosphorus and potash
were found to be 51,65 kg P,0z/ha and 54,09 kg K,0/ha
regpectively., The interaction effeots of N x Kand P x K
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were significant on grain yleld end the combinatlions
HQOK&OB‘“d P 4OK40reapectiva1y gave the maximum grain yield,

Inoreans in nitrogen levels rocorded progressive
increese in stray yield. Nelther phosphorus nor potash
influenced the straw yleld,

Witrogen and protelin in grain were significantly
increased bsf inprease in the nitrogen doses, Significant
fnoresse in nitrogen oontent of straw wss elso noticed
due to nitrogen application, Hitrogen .content in gtraw
wvas algnificently influenced by the combined effeot of
nitrogen and phosphorus. Ihe combination H90P60 recorded
the maxim valug 03 ¥ percentags in straw,

Phosphorus lsvels inoresscd the phosphorus oontent in

strav only.

Potasoium content in both grain and gtraw wes
signiflicantly inoreased by the graded doses of potash,
Potassiunm content in straw wes slgnificantly influenced
by B x P interaction, whare HQOP:EO heg recorded the

maxlmun content..

Application ¢f all the nutrients resulted in the
inereased uptake of the ;aspective nutrlents. Phosphorus
signifioantly influsnced the uptake of nitrogen and nitrogen
infivenced the uptake of phosphorus and potassgiunm,
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The analysis of the soil for availsble nutrients
hes shown that the available nitrogen, phosphorus and
pﬁtash in the soil were increased by the application of
NPK ferﬁilizera. The combined effects of N xPand H x K
were significant on the nitrogen content in seil after
heyveat end the combinations Eéo Péa rnd ﬁéﬂzéb respactively
recorded the maxirum values, The interaction between
nitrogen and phosphorus gave significant 1n£1uenae;on
phosphorus and potash content in soil afiar harvest,
vhers HédPSO gave the highest values.pH and organic oarbon
content of the soll rem2ined unaffeoted,

There was slgnifieant positive correlations botwsen
grain yicld and height of plants at harvest, mwiber 0f
tillers at harvest, number of productive tillers, length
of earhasad, number of fingers per sarhead and totzal nitrogen,
rhosphorus and potasgiunm uptake by the plants.
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AFPENDIX &

Hotoorologicnl dota recorded in the Class B observatory
at the Rice Research Statlon, Patbambi, during “'h.e period
of ¢rop growth

(Efaaklsr avemges}

ﬁumﬁaé ”QW Halative zmm;ean

of wsoks Woek ending Mewioun Mialms m&e (ma)*
1 L3 OFS B33 251 E8els 0.086
2 11-5=1579 3411 2465 89+1 SGedl
3 18=5=9970 20454 2208 9641 3463
4 B5e5-1970 28654 2240 el 33424
b 2w =079 3.0 2145 o7 29
5) Sef=1S79 2341 225 8749 S0e5
7 1671979 2842 224l 953 2800
3] E3=7=1970 30k 2347 Gae38 135
9 J0=T=1979 279 22l 96,64 38,36
10 G=B=1970 27«7 2244 6.3 &1 o811
" 1381979 28,7 2te7 93e3 3163
12 20wS=1979 300 2265 96k 10625
13 2T=3-1979 J0e2 2547 Ot ly 154
4 ey TS 323 2346 Gh 0
15 10=01 979 31.9 2540 957 03
16 17=9+1979 3245 236 9346 2:79
'37 2‘“9*1979 2{‘3.8 23 - %41 8&2
18

1=10=1979 20,4 22,6 o5 887

‘l

*Radnfaldl is glven ag yoskly total



APPERDIX I1

Chm*antérmtic@ of ragl varioty FR,202
(P.Rs § Poddapurom Ragl)

Parentage rureline
Durntion {dmys) ' 107 = 110
Soanon Both
Ralnfed/Irrigated Both

Grain yield kg/ha

Le Irpigatod 4000
4i. Rainfed 2500

Straw yield kofha

1o Irrigoted 7000
i1, Rainfed h500
atom “ EAvach
Helght (om) . 110 = 120
Tillers : - 5 =6
. Days to 50 Lloworing TS =~ 80
- Eop size and shope Inourved
Fingers - .6 -8
Rovr léngth (em) 6 w7
Orain colow .  Orange
. Browm

1000 grain wb (g) 2489




APPRIEYEX ¥
Analysio of veriage

Hean squeves

Source g

Ticld of grain ¥i9dd of strow
Block 5 L7052 B0l SiwE
o 2 LPhasasen 184,604
P 2 Sogay e 56 o0
81 & 82269 120627
K 2 1665028 53,94
i 4 4 2053808 5,29
BX & 375epane 16400
RPK. 2 83104 10933
HEKE 2 135194 107639
NPPK 2 7573 257 47
PR 2 80664 H0eB1
urror 22 Lpg22 4941

# Significent at 5 por cand levelk
@ Significent at 1 par eont lovsl



APPCIDIX VI
Anglysls of varlance table

loon SQUOTES

Soupea iy llitrogem Hitrogen Protoin Phogpho=  Phosphoric Potassiuwm Potassium
content contenb contant ric acid acid con= content content
in grain  in straw  in praln content tont in in grain in straw

_ in groin  sbtrew

Block 5 0.0085 0.0640 0:361 Do 000D 0.0024 . GeO1360% 00281

N e O 3545%%  0,2310%%  13.,8018%  0,0069 00010 " 000450 Q0248

P 2 0.0074 G.0800%%  0.261 00101 0.0M005  0,00628 PP Tk

ﬂP Q 0001% 0008‘“352% 00553 ’ vaﬁ Q-OD?E‘S 0000575 001 120*‘*

i 2 0.0013 0.0853%% 0,035 040073 040008 04022405  0,3528%#

T & £.0082 0.0158 De202 00030 0.0004 0.,00280 060002

PR % 0.01368 0,0200 0e572 00051 G.0011 0.00616 00191

IIEK 2 00060 0.0180 04232 Q60003 QG004 000193 Q0143

HPK® 2 0.0152 0.4470%% 0,577 0.,0069 0,002 0.,00094  0.0291

NPK® 2 0.0023  0.0008 04419 0.0038%" D,0008 0400124  0.0459

NPT 2 0.0001 00056 0,004 00084  C.00Z5°  0,00017  0.0872%

Zrrer 22 0.0101 00054 044415 0.0048 CeCLTD 0.00380 0,010

# Significant at 5 por ceat lewel
o Significant at 1 per cent level



APPENDTY VIZ
Analysis of vardense table

el SGUares

Souren oy e S — -
Total upbake Total uptaksg of 2otal uptoke
of nitrogen  phosphordc acid  potassium

Bloek . 5 hh2489% | GO.5BAY 82547

4] 2 13075, 20R% 5634405 V7O 2Rew

P .2 1705 50%% 183557 14555

P & 446 000 27.50 543489

K 2 30,89 0e851 17534115

Jid 4 U777 1123 372491

P . & 2652 1157 63129

e 2 705,505 25,02 45048

WEKS 2 199,00 23,33 85270

NP2 2 500440 45495% 7117

% 2 0,17 43 e 26% 938,49

Error 22 10.13 43%.87

295

v3ignificont ot 5 por cent lowl
#34gnificant at 1 por cent level



APDENDIX VIIT
Analysin of voriance table

Moan Squares’ |
Availalle Phosphorus

sourge 013 Seil, Potaskhk in

OrganlC o
reaction rhon in soil nitrog in goil 801
: oafter hervost in scoil altop efter

_ aftter horvwest horvest
Bloch 5 Qe 17 D 06000% 202 4 24508 5028 G15491
N 2 3,061 0.00575 TOTB 42T 26570 22504587
P 2 C.O00006 ©  0.01330 £869 52503555 31327
NP 4 0023 000740 1350,807 570251 . GE6T25%%
R 2 0013 T=00158 oy MY ea sy BTLTSHN . 2155,02%
MK 4 0.018 000507 L0530 144985 BB TS
PR . 4 0020 QG099 555-361"__ ﬁ.f@# 9!3'5059
NPK C 2 0.016 01560 GOG ¢ BETR £a135 346,59
Hegl 2 00046 0.01930 qUBLER 27890 95,18
i 2 0,000% 000413 65458 V44704 53 o lls
e 2 0.012 0.02060% Z27.30% 474663 62:66
Error 22 0.g181 0.00496 0,23 10371 G33%47

3igndficant at 5 per cont level
##3ignificant at 1 per cent lovel
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ADBSTHRACI

Response of regl (Eleusine corsocna Geertin,) to different
levels of nitrogen, phosphorus and potssgium under rain-

fed oconditions,

Ah‘exparimant vag conduoted at the Rice Sgsecrch
Station, Pattambi during the Kharif season of 1979~80 to
atudy the effeot of nitrogen, phosphorus and potzgsium
on growth, yleld and uality of ragl (Elsusine gorsoana
Gacrtn.,). Three levels each of nitrogen (30, 60 end
90 kg/ha), phosphorus (20, 40 and 60 kg Peoslha) and
potash (20, 40 =and 60 kg KéO/ha) have been tried., The
trial was laid out es partizlly confounded fastorial
experiment with two replications,

The study revealsd thet nitrogen nod significant
influsnoe on plant helght, number of tillers, funntional
leaves at flowering and dry matter both at flowering and
harvest, Thosphorus infinenced the production of tillers
and dry matter &t harvest., Potash significently increcsed
the plant height on Tlot day after planting and at harvest,
Potash did not evoke any response on any othor growth
charagtar at any atage.

Among the yield attribates, number of productive
tillers, number of fingers per earhead and length of earhesd



vere signifiocantly inoreased by nitrogen and potash,
Phoophorus enhanced the number of produstive tillers
and length of earhoad .

Application of nitrogen inaresased the grain and
strew yleld significantly and the response of grain
yileld wag linear, TFhosphorus and potash significantly
inoreased the grain yield only and the responses were
quedratic, The optimum and economie dosse of phosphorus
were 51,7 and 51,65 kg P,0/ha and that of potash,54.13
and 54.09 kg K,0/ha respeetively.

Applioation of nitrogen snd potash significantly
inoreased their content in graln ond straw and the uptake
of‘the respeotive nutrionts, Addition of nitrogen inerea«
sed the upteke of phosphorus anﬂ.potassium algnificantly.
Application of phosphbrus inorcaged the content of
nitrogen, phosphorus end potagsium in straw and the total
uptake of nltrogen and phosphorus at harvest, Protein
content of grain was inoreased signifiocantly by nitrogen
only.

Nitrogen and potash fertilization significontly
1nereaeed the nitrogen and potash content in soil after
harvest, Ths phosphorus ocontent in soil was significantly
increased by phosphorus end potash fertillzation., Solil



reaction and the organic oarbon content in 30il remained
unaffecied by the fortilization.

There was significant positive correlation betwsen
groin yield and heignt of plants at harvest, numher of
tillers at harvest, number of productive tillers, length
of earhead, numher of fingers per earhead end total

nitrogen, phoaphorug ond potasglom upieke,

The combined cffact of nilrogen and phosphorus wes
found to be significant and the combination HQ{‘:PGO gave
the maximm valuss of nunber of tillers on 56th and Tist
day after planting and at harvesi, produetive tillers,
nitrogén aontent in asiraw, phosphorus and potash content
in 801l after harvest and the total uptake of nltrogen
by the plants, The combination HQOP2O gave the highest

value of nitrogen content in soil,

The combinsd effect of nitrogen and potash was
found signifioant and the combination H90K60 fave the
highest values of number of fingers per earhead and
groin yleld, The combination NgnK,, gave the maxizmm
value of nitrogen eontent in goil,

The interaooction between phosphorus and potesh was
gignifioent on length of eavhead and grain yield, Ths
eombingtions Ponkyp and P4OK40 gave the highest values
of length of earhead ond grain ylela respectively,





