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y ille te , as a cultivated group wane cereals, occupy a 
unique place tuaong world crops. the pride of place nillots  

bold among the cereal crepe can Se guoged troa tne fact that 
It for®s the source of staple iood for a fourth of the world 

population. This group with its high temperature edaptaoility, 

short duration raaturity and officiant capacity for proper 
utilisation of water, has becom h tg ilv important particularly 

in the tropica.

India is one of the oojor millet producing countries in 
tae world with an annual output of 16 million tons grains from 
a total cultivated area of Ot.6 million acres of land. la 
’ mdr.as state 30 percent of the husart and CO percent of the 
cattle population depend directly on this Important group of 

cereals.

pagi CgleuciM coracarsa, Garin.) the 'Finger v lllat*

oceupioa sn iaportant place mon& millets salnly on account 
of its hardiness, adaptability to varying soil and climatic 
conditions and it® nutritive value.

in India, fiagl is cultivated over <5.3 {Billion acres* 
with an annual output of tho order of 1.SS million tons of 

food grain. The province® growing this crop are yvsore, 

yadrss, Gujarat, tMhsmshtnx, slhar, Anahro, orlssa and attar 
pradesh. Out of this, uadras Stats ranks f ir s t  in pm acre 
yield, though second in extent of cultivation and production



in  a j? country. Tn this state, “ayi cultivation extents 
over C-.&7 Million aero?, with an annual px-aftctlon of 0.35 
afiiien tone of drain. o . t  of 6 ,73,000 aeroc of l&ni an-ter 
Inis crop, 0 3 pore®»t cr t;;c area ic n̂dfesr irrluftiaiJ cultivation 
w.ilch coclti 'jo tr.a proLauia reason ,or the MJ*ei pnr acre 
output ifl this ftata.

fail cto-.aa. Q ..0 ajca0 ot..or cereals with its. relatival/ 
higher nutritive val-e. Cos® strains of ram can caper® 
favourfbXv well wits two higft r>uti itive oarleys ir protein 
cop taut* £a the supply of available calciu j, "&<. i nas a hi jLer 
^stXv loan rita or sihor cereals. The protein of "fefi,
’ llaueinin * iso& a  lafrh biological value er& i& cunwiaarel eupwi iox 

to jjl ia d io  o f wheat. las n u tr itiv e  talus <>X tl,a average d ls t  

la rg e ly  tasod on r l t «  ro,;ld to p ro fita b ly  Jjpjovad by roylacltu. 

part © f the r ic e  with *aci < copal T/oncar» a t n j. 1S4SU

Ti,« (.rain can •-% stored even up to 50 years if kept out oi 
contaot with .lolatora. !a„.i ajsin 1* w.te«5iv«lv use 5 Jn u®3t 
industr r *

"•esiUJss* the crop provluas exce llen t fodder fo i c a t t le  

and the gresc straw i t  ie „  to  a lle a  ca tt le  with advantage, 

f c i  straw oo ,lu  mJUM a  en s ila^M  6 K seesv ia llj,  t r s  having

si sweet 0 ’teJ.I tovxlly roils lad o/ cuttle ('tsitllai, 1S.CC!.
»p-!sids.ria,. ail the nUA® i uutnrs, Pâ ,l p r c & lm n  to UAe ifa® 
premier place aa»ru wllleta in India.

ill®to in gimeral, extensively erawn in scarcity tracts



of low rainfall* received a cant a&tentloa is tegBroved oulttvatioa 

practices t i l l  the first  quarter of this oentury*

5*4# to lo » cost of i»g i grain prevailing these

years, a«\a&» were geiwhliy a w e s  to isproved settas*. sot 
being *  cash crop* tlw> education sf fertiliser* also was not, 

very c n <

<fm above situation would roughly *»KJ try# in so far as 

sc ien tific  invwtleatlew in Kaji n l m  ere «r>«wwJ* jnvesU- 
satione into tie nutritional roqtfiwsswrte of the crop have t®an 
vers Halted.

Aoeor>3tog to Ignatleff m& race {1 W ) factors each m
availability of plant nutrients* phyoieo-ctieuieal proyertioa 
of soil# plant diseatao ana Insect pasts, mc&s, m &  hazards of 
flood aid violent winds aro responsible in deciding the pm-sorA* 
ancsa of wsy crop la camera!*

SSgte&w Ciss&j atseuesiflg the probiea on eereal yioMa 

Bttriouted two fatter® fa r tee variations In yields CIS the 

internal factors -  inherent to tfeo plant «  aafl (113 the external 

fsatere -  envjuroaemtal factors* cosspamUveiy ouch work mma 
to  3®va bean urniertnsten ee regards the internal faetoro* The 

evol’itiers ma subsequent release o f nuasroua fe r t i l i t y  

stmlBb In the cultlvatofi crops is  a direct result of each works* 

4ssw0V®r, work on fcha mtarnal factors so®.* to be very United*

saving eetatlleheu that tee Increase in crop production 
la ilia interactional fu-soUon oS the inherent capacity o f tea
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lndivldual p la it  peculation on one aide* and the external factors 

or production on the othur, it  stands to reason to presume, that 

a judicious selective atillsitlon  or both these is the surest way 

for securing hXtfmr yields in any erop, Adequate supply of tha 

essential nutrients to the plant through manuring w ill go a long 

way towards ensuring success in the production of crop© (Tisdale 

and nelson» 19®1J* as a result of this broad finding, groat 

progreso in fe rtiliser technology and in tha use of plant nutrients 

have asm aade in modem agriculture.

fhs cereal crops in India have responded very well to 

applications of m i or nutrients with special reference to 

nitrogen. nitrogen uptake in crops Ilk© rice wtaai, sorghum 

and uaiee was studied hy pen (1S16), Tremolo (1&26), Aoharya ( tSdl), 

Sfiairmn (le ts ) and others to determine tha nutritional status of 

the crape end to fix  up tannurial schedules.

uonuriel experiments conducted on Bsgl on a  very limited 
seals at coieostore Id 1S31 showed that a coobined application of 

K, p and k save the maxima yields (Vismnath, 1S31}*

Vsnteataraaana and Krishna fm  (ISeD investigating into the 

nutrient uptake of pagi reported 81 lb. h, 10 lb. o,,e& and 

20 lb, KjjO as the figures per acre.

in the deliderations of the Fertiliser Ee*inar held in 

April 1S39 at Qolnbatera an arbitrary sanurlal schedule of 
40 lb. fi, SO lb. pe0i, and 20 lu. sgo over a basal dressing of 

five tons of farn yard manure was rscosrunded for aagi.



investigations carried out oy yarunakara Shetty (1861) 

showed Bagi reepondad to 40 lit . *?. Similar studies oy 

pangenathaa (18623 showed rsspoase for s at s t i l l  higher levels - 
v is,, 80 lo  s per acre.

Thus it  w ill oa seen that apart frovi nitrogen, data is 

Halted In reyird to studies with levels of ?2o$ and K _-0 In 

coaelnfttion with a.

them appears to e* considerable scope for further 

augmenting crop yields of Eatl &y adapting suitable saanurial 

schedule based or, the balancing of nutritional requlreaent of 

the crop. Therefore, the present Investigation is an a tte s t  

to find out effect of graded doses of p^Og and r_.Q in caabination 

with a ccaraon dos© of 60 lb, »j and five tons of for® yard saanura 

on the yield potential of popular hi<jh fe rtility  Pagi strain 

To. 7 o f the *<&<sra® fdat* end to rsake a suitable racosmeadation 

thereby.



'm m tm  n  
% m m  of

Bole of'' jjlaweiit* in giant fipeeth«

i f  the thirteen essential eleaenta obtained free the eoil 
W  ptght t i*  are need to relatively large quantities 
cKmseoosntljr receive ’firs t attention* Of these e ii itself# in. 
a country lifco eere* *ith its agricultural o*icl£gxeian& attention 
i t  found focused ©a too three i»j©s? eeseoUai eleaente vis* * 
jritr®$m* phosphorus end BotasoitBB* m  %$m are reqairsd it* 
larger proportione# The investigations into roquirmnte of 
nitrogen lav# he«n ft&gid to ua taere* numerically m  nitregan 
fertilisers have heat*.. found to oe asst effestive Is increasing 
yield in @Xmm% m%X trkmU

■ m  tli# offset of oiUosto oa crops* tyon «| el
11968| states m  folloes* *$ltrsgen encourages eOove ground 
vafi$taUve sod lagans to tbs leaves a green oolour*
With oegea&s It im m m m  tbs plngpinesa of the gratia and their 
percentage «f protein# I t  m a regulator W  governing trie 
utillsa&ien of potaselee* phosphorous end- other constituents* 
plants wraslvlng insufficient altxegea mm stunted la greeth and • 
leaves tarn yellow* over supply of nitrogen i» also detri* 
mental* It m p delay maturity b f eneota*aglQg esaessive vegetative 
growth* ftfssa the stow and encourage# lodging* lower the quality 
end it aa? also decrease resistance to diseases**

•

CD Kssoonas to and orsenio matter twjiaisptaaKit#m. itiiji Tr^ynr'Tfr'Ŷ TTwrr-nmrnirirriî -iii-' n' t r Y — - ■ ■ v-^-~^^^.^^.~^-*-.*-^r -......̂ .,...l'.. „• - f- , » - • ■

several ea^eHaeni* oondueted particularly 'in ansi Raw 
conclueively sheen. that the crop had a. positive response to nitrogen



abaa appliad m  m nutrient. u&a xaaponsa quantitatively avaluaiaa 
fof tha c&iai&tord district atood at f*©li aaund for. SO lb* par aora«

Steyasiroju |#S®} recorded rmpm®& in Bagl at' coiabator* 
to ̂ >plioaUo»a oar nitrogen alon* m& in cott&in&tiona aitb %o 5 

ana igO* sara#Mm*mii*tt5i (t96g) wsportod reepone© off imgi far 
it lb* ttitro&enoua groundnut oafe* at Agricultural Beaearoti Station* 
itttakapaill# which nao found to be t&e ooonotale.dooo* sarafiaSm- 
taurtfel (1066) at Arsakapalli mQQ&mn&w% so Xb. 1 -along wltn
4000 Xb* of grm n Im f or 40 in* n a© groundnut .eaka for irrigated.

. ’ • " ' - ' !

Bsporto ona too mspmr&tim trials- ,m ilia .efficiency of 
Mpoat and torn yard m m m  m  th® yield of ftsgi* at ooiabator® 
and pater showed tout the aa&iirod plots recorded aijktif leanily 
jnoroaood yield tut mmm -tha fo rm  thorn wm m  difference at 
00 lb* if lOVOte

saraattoaurtlsar-at fgUCIW} reported ilmt at Anftfcapalil 
too puna**-(early aaaaon) Baal responded to top -dressing of
40 lb* nitrogen and is lb* nitrogen a® ■ aaaonlua anlptmto bettor 
ttum tba application off -W0 IP* preon %mf and 10 ton® of fax® 
yard mnnm*. ' ■ ■

i i i l i a o i t  and Anthony {i960) m pmtod lirni fi id* 1 par 
a&ra fi»® a al&nlfleant inaraase in grain yield off ftagl on & dark 
emd& 1mm 4a gudan^w&ile 09 lb* st par acre increases too yie-M 
only aligfetly*



Fartmsfeara Shetty {1861) in tus studies on the varietal 

response of Eagl to nitrogen rocoiiSed that co. 7 Bag! responded 

well to nitrogen doses upto 60 10, par acre,

Hanganathsn (59©3) investigating tbs nitrogen rsqulresaritB 

o f Pagl reported positive response at levels of 60 16. per acre 

and sujove.

{ i l )  Response to phosphorous;

The relationship o f phosphorous to growth hm long been 

recognised but ite important role in plant U fa  Is only now 

bsaiing fu lly  realised. rnis elaswnt has long bean known to m 
a constituent of nucleic ael&» phytin and phospholipids. I t  has 

also bom associated with early aaturity o f oripe particularly 

the cereals and a shortage of this ale,•sent is aaniXeated by a 

wurked reduction in plant growth.

Excess of phosphates over tbe amount required ay the crop 

ooaettejs depresses crop yields (rtunaeX, 1S61).

Of the three essential plant nutrients, next to nitrogen, 

phosphorous is  found to he very icportant. sethi (1806) 

aatissateS that about 60 per cent o f the agricultural soilo in 

India do not contain a high reserve of phosphorous sad out of 

the tota l quantity of nutrients present, only one f i f th  is avail

able to plant*.

ttatolt and Beater (IM S) found that green plants absorb 

noro o f phosphorous in the presence o f nitrogen. Sircar and



sen <1841) growing poday at three different levels o f phosphorous 

found tiiat the greatest intake of nitrogen vm awoelatad with 

the hlglie&t phosphorous leve l, uranee, Biller end qcuenehl (19S6) 
while Inve&tigattafe the influence of various ole,soots oft. plant 
absorption have recorded that tfto absorption o f phosphate is 

atiBolated oy the presence of nitrogen. Granee et al. (19&C.) 

have recorded that the addition of nitrogenous fertilizers 

generally increased the percentage o f the total phosphorous 

absorbed by plants frcus baade of super phosphate. The addition 

of aononiua sulphate with the phosphorate band was e ffec tive  In 

increasing the percentage o f the tota l plant phosphorous derived 

Iron the fertilisers.

phosphorous le known to influence tho development of roots, 

usaturation of crops and the coseposition of tho crop In general. 

Soil, at quoted by ceilings (1tb4) found out that phosphorous 

hastened caturlty of sjm.11 grains and coi^ in psnnysllvania 

Qspariz'ent ftotion. paniki&ar (1800) reported that Indian soils 

are deficient in phosphorous ana recorded positive results on 

phosphate fertilization on eorshua. Jn paddy there ara sevoral 

oxpwi^cwiU to prove toe positive reepoaot o f p2oe invariaoly in 

ooabination with K*

Heheja ( 1860) in discussing the aiuplo fe r t i lis e r  tr ia ls  

conducted on paddy and the respective responses of the crop to 

both ?f and Pg05;etat#d that at 40 lu« per sore leve l tho response 

to rviCs and n m e  1g tioes that at no lb. par acre levels.

Hie response to a combination o f 20 lb, n +  00 lo. per acre
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ma sOssost aqual to 40 lb. g par aero in paddy and wheat. farther 

works are alee available to prove the efficiency at peo$ for 

accelerating the aosorption o f a by rice  and tbue hastening the 

maturity as reported by ofcada (1631).

Covindarsjen and Venkata Eao (186s) reported that significant 

yield Increases were obtained in rice and nagl osr applying p£0g 

through a preceding grew  manure crop.

However, there axe several para lle l findings also showing 

partia l or tota l lack o f response to Pa0g fe rtilisa tion .

Stewart (1S47) discussing the isenurial experiment® in 

India observed that nueaerooo experissmte o f broadcast dressings 

o f phosphate fe r t iliz e rs  have fa iled  to show a response in yie ld  

but aany conflicting raaulte obtained showed that shallow rooted 

crops responded better than the deep rooted crops, we also 

recorded that in ssany instances, where phosphate alone had l i t t le  

e ffe c t  on yield, its couoinatlon with nitrogen sight be markedly 

superior to nitrogen alone.

panse et al. (1847) observed that there way l i t t l e  or no 

response to phosphorous singly or in combination with nitrogen 

in linseed in B4 trial®.

Chin (1950) stated that toe response to PgCg was significant 

in rod so ils , low in ?>0s, but there woe l i t t l e  response on 

a lluvia l so ils  higher to phosphorous. Takijlea, SMoJiaa and 

Konno { 18SV<) expressed the opinion that increased p2og rate 

accelerated t ille r in g  but inhibitaa panicle growth.
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Hstghftvan (1969) discussing te® exxS»i agreacwie experiment* 
tit

•n sorghom showed tettjtll centres tee nugponea to pgO& easa a»ant 
or low, except at Aitola where i t  was aetierate with a, a sauna® 
increased yield of grain for SO Id, PgCtg.

Sapp <1638) stated test though tee addition st 300 lb. 

per acre o f ca {Hj PO^g increased ttia phosphorous content of 

rice plants at 87 and S3 <s*y# o f grawte, did net a ffect the final 

yield* of rice favouraoly.

•ivi (1$3S) reporting m certain ratarding effects o f n 

showed teat top dresEtea o f super caused a. cecraes* in yield of 

bote straw and grain In early Btft&ee- t>£ grotrte* Use snlniswa 

mount o f PjOg retarding growth depended oa variety «  m il  as an 

the temperature tf.roughout tea period of plant growth.

According to sahapatra and cahu (1661 j tee response to 

PgO§ is lower than that os s applied at equal level, three 

levsla v is ., OtSQ and 46 13. pe0£ per sera were triad end tea 

uptimes dsee appeared to ise 30 lb. though tea difference in yield 

duo to levels o f Ps0$ waa not e l^ j i f  icant.

Ansisdatie f t  al. *& quoted by Tga&tieff and rage <1980) 

reported teat in India where millets are aoet successfully grow 

on tee M.acl£ soils, gave tne tgrmtmst response to nitwgae but 

phosphorous had l i t t le  effect while eorgiius responded cent to 

msnonim sulphate. They else reported that on tee whole for 
B illets a balanced nitrogen ptosiMoronz fe r t ilis e r  appeared to Be 

moat satisfactory.
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in tl® presence of adequate msrn og better response 
is tiiu® generally reported for p20g. pereuing an Investigation 
on this bmi& in the grainy stats, pandya, Ctiavan and Shandge { 1M8) 
showed that there wa® considerable response, 6 »  md P.jOg, 40 lb, 
and 20 l'o. respectively per acre with a basal dess of three 
cartloads of fm s  yard aanare for which trsatnent the highest 
yield was recorded*

( i i i )  Secaonse to potaaoiuo;

f&o importance o f potash fertilisa tion  has received fu ll 

recognition only in corperitively recant years* The reasons that 

widespread deficiency of tnis element did not cavelop until 

recently are at least twofold. riretly,the supply o f available 

potBselua originally was so high in most soils that i t  took assy 

years o f cropping for & serious depletion to sake its  appearance. 

Secondly, even though to® potosslua in certain coils say have been 

Insufficient for optlauro crop yields, production ms tauen ‘aors 

drastically Halted by a lack of nitrogen end phosphorous.

John miacel (1861) stated t l » t  the potasoluo supply In the

so li imy bo adequate fo r crepe grow ins under conditions of low

nitrogen and phosphorous supply, but become Inadequate is they ere

Increasod, Signs o f potaswlua starvation are seen when only 

nitrogen arid phosphorous fe r t iliz e rs  are applied to the crop.

Kenca o f lata, taost of the crops show eigne o f potash deficiency 

though potash is available in Indian soils (JacoD, 1909).

in thu 'J.S.A. both negative mid positive responses to 

application o f potash have oean reported by Chriatidlfi and
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iwrrieon J18SS},

X» agypt, potash application showed a elight, ©/fact la
incroaalag yield only in six oa®»® out of S3 trial® carrlad out 
in 1933. skinner at gl.(lP44} obtained a response to 36 lb. 

of potash In Georgia mporl&ent Station end afterwards a oagotivo 
response was noticed due to increased doses. sstikur«1ea {1953)

In India studied potash response in paddy and obtained a eoan 
response of 1.4 eaund par oora and 1.86 oaund par acre respectively 
for SC lb. and 40 lo. of potash.

awdorkor, cosbi and Dhaligras (1058) discussing the 

studies in Asronoay of application o f or^enio nanuroe Bitted 
th.-t indiw Boile wore conorally eptafcing aufflulently supplied 

with potash. Gfiosa, Ghata® end suarosawiyan ( 1060) have stated 
that potaseic fertilisers fmvo ganeyally given ao reep<ma except 

in 3iS»r. wabant, Ealph, stslly mo colilns (1S47) reported 
slaiilar findings after investitatlng the potesa behaviour in corn 
and stated that potash generally increased the K content and 

yield o f cores but In contract to h thee© effects wares sore 

outstanding when too original content of the exchangeable K was 
low in the coil. nshoja end yawalkar (1S3S) while discussing 

crop response to potash under Indian conditions} held the view 
that response to potash fertilizers cannot bo predicted treat 
exchangeable potaeeiuss content of soils on. froa textural classi

fication of eollo. on the other hand, perhaps the degree of 
KgO saturation would he a oors reliable iadsx for potash response 
bo all the soils that g&va goad response to potash have relatively 
poor K30 saturation.



in the report of the results of partner J&ssonstrations 
In India, *rharlf» 1SS7-63 - conducted by the Indian council of 
Agricultural Research while dlacusaing the response to potash it  
ms recorded that in jtsnimy soils 40 lb. per aero gave a response 
of the order of 5.4 tmsnda in paddy.

k so il a»y contain as taucft as SO tone of total potaah par 

acre, yet need potash fertilize r  to supply readily available 

potash for prewar plant Growth.

Civ) aOnneetl Fartlllmtion;

in  toe science oi plant nutrition every nutrient aae a 
certain specific function to psrfoKs and the deficiency of any 

one oloisent cannot be coEpeneated by simply Inc seas other alsnant 

in excess* Again^toc efficiency of a nutrient Ilka nitrogen 
1© greatly enhanced whan it  is used In con.1unotion with phosphorous.

just as phosphorous helps In too setter utilization of 
nitrogen,potash also help© in the better assimilation oi* nitrogen 

and puosplioroua.

A certain balance aaont the various nutrients Is essential 

i f  toe greatest efficiency in to® uco of fertiliser is to be 

obtained. under Indian conditions, expsrteants have snowrs that 

i t  ie possible to obtain a considerable iaere&se in crop yield for 

a few year® &y applying nitrogen fertiliser alone, the call 
providing PjOg, KgO and other nutrients Xrosa its mineral resources. 

\s however is a short sighted policy.
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(v) Tntera.cti.on ox nutrients,

jluaael (1661} elaboratlog on the of tea tinisusa'* 
etotos that i f  tea arop response to the two factors together 
squalled the em of its rosponae to east) separately, vm would 
my tea two factors enoeed no interaction - or worked entirely 
independently of aaels otear md i f  the response to toe mo 

factors togetoor was loss than the eaa of the responses to este 
factor separately, they are m id  to have a nogativa interaction 

with each other.

<vl) B and t» interaettoas and, rwuirasaontss

fjandry (IMS) raviowing tee isanurial esporlaants in 

paddy pointed out that beet yields in paddy were obtained where 

;? and p8o^ ware in too ratio 1,1 and 1,3, According to 

otcada (1S5S) application o f pgOg increased the absorption of n 

by rico and hastened aaturity. wyche (1641) In hi# studies on 

toe fertiliser aspects fo r rico is  tax*# pointed out that there 

was a linear tmpmaa t o  5 as far as t o® yie ld  was conearned, 

y# also BfatotS teat there was response to P20g alone, but g +  p 
wm found superior to tj alone. (pinions expressed {5? AnanOan 

and e r l n l v m m  (16453 wore also to conforaity with these findings 

in general md reported that P alon® or s alone was not satis

factory ®ad remunerative as SO lb. «  +  80 lb. jpgOg for rlee* 

Ksrimkar (1951) hat also expressed similar opinion.

Sethi, FEPBiah and Abratea (1952) reviewing toe survey of 

fertiliser tr ia ls  in India, observed that teeugfa sany o f the rice 

so ils  wore deficient in pg06 its  application did not give
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appraelabia response. They m m  of the opinion ttmt repeated 

apsllo&Uon eS a s»y aggravate the p deficiency. in order to 
offset Use ®alady they have suggested the pre-tres-feiont or seed 

with pgOg to overco-s the deficiency. m »l ! lesu) obtained 

slightly different findings in his mablmd varietal cun 

manurlal exp®ris®ntis in rice. h® observed significant increase 

Jn yield for both SO lb. and *0 Id. ft, but for 3^03 significant 

increase was obtained only at 40 lb. Bleeusolng the finding® 
over 2600 demonstrations and trials conducted on paddy In 

Madras State, jjarlakulandal and Srinivasaa (19&8J reported a s  

superiority of a cowoirmtlon of pg0s and u in increaeing the 
yield by 38*4 percent md the profit by &. 48;S per acre.

However, iialwanl (10S&) on the contrary under diffsroot 

conditions, found that phosphorous fertilisation was uneconomic

and that 40 lb. per aero n was aore profitable ta*n £0 It*. n or 

combination with PgOg.

(v i i )  rjpic -  Interaction and requireaontai

train*’ 1 et al. (1S63) discussing asset extensive fe r t ilis e r  

tria ls  on the fasaere* fie lds pointed out that asst of the jndien 

eoils gave an economic response to the app 11 cation o f p̂ Og and 

ao'sa responae to KgO. Eiaiilsriy the application of phosphates 

and potash fe r tilis e rs  according to Kohnlein and gsuam {1038} 

have shown that pttoephatlo fe rtilis ers  given in a eli&ht excess 

over the actual ~_;o$ uptake by the crop suffice to produce high 

yields; vary high miss rarely pxomice surplus.
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According to AbietuuHtiml (19&9) the coils in. M ia  need 
both nitrogen m& phoŝ horouc for increasing production* 
paepanoo to potash applications iisv« however not boon sctopais 
aneuch. sitrsgan fariiiisjrs havo boon found swot effective 
but highly significant yield increase to pteptata asplicatione 
have boon obtained only in a few localised areas in the country.

Crswtbor and vatoc (1941) wars of the opinion that 

response to phosphate and potash w e  aatetantially reduced la 

presence Of dung. Eiacusoing on the interaction of the 

positive and negative typo they suggested teat there was positive 

interaction wtwaen '-j and r with ease indications o f a stellar 

but eraller iofeir&etlsn between s sad p. Little interaction 

was raportsil between r and p.

Aiyar C1948) obtained data to show the depressing effect 

of p mu K when the two nutrients mere flood together, 
ifu&rjse end Sirtba (1863) working on potaen ratponce in Bihar 
soils ears out with different findings, they fount) that SgO 

in coablnatloo with 8 and pgOg would increase the yield of paddy 

fey 8.3 oaunac per acre, in aiaoet a ll the soil tjpes of glhar 

State.

Eubey m& las ( 1Sf1) a fter analysing the results of 

sxpwiismte with three levsl® o f ;t, p and g found that ftp^ 

was not efficeeeoue at higher lovelo. They also found that 
K e t higher levels depressed the yield which was not alfnlfloant.

Coaaooting on the results obtained at coiatatora,
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panse et a l. £10463 observed a o«pr«®«J,og e ffec t o f 60 lb. KgO 

on crop yields in the old sanoe o f plots and a vmpama o f 

0,6 and 8.5 lb . o f .Jowar per pound o f KgO in new series with 

end without basal sanures.

sorrls (16S33 la hi* “xotft on the peraaneat tawurial 
plots at cotebstors' a fte r studying too results o f a series ex 

observations over a  larce period reported sa follows*

1, jn tr>a early years o f the ewsernsent the plots

responded to both nitrogen and phosphoric acid.

8. ? t»  phosphate® have been sore rapidly exhausted tr.an 

the Bitjrocac and nas now baeos* a H alting factor 

so that the addition o f nitrogen alone produce but 

a aa-all increase o f crop whereas the e ffec t of 

phosphate bee®;** e®r® marked each year.

5. Addition of potash has had no coneiatant effect in 

the case o f cholasi or wheat but has m te r is lly  

increased yie ld  of n&gi both in grain and straw 

though chemical snalysls indicated that the so il 

was already well supplied with available potash.

4. the addition o f phosph&ta lias also enaoiod the grain® 

to take up a further supply o f potash though the 

dlfferenca in this case is not eo marked,

viasramth (10313 reviewing the above series o f expert- 

tssnte pointed out that i t  was evident that phosphate had t-ecom 
a H alting factor in those plots. there me no jraaponee to



tiitroget*#' ftat It was'ouch less due to phosphate* in- tbs'csss 
of plots receiving m  phoapbatey the response. to f -ess1 limited 
.by the deflels&oy of FgO&« Tills was m m  ohsn the inereases d«*t 
to nitrogen and potash singly and In oosBbSuotioo hetween 
themselves were eoaporod* According. to ills the_ action# of potash 
was not clear* ehiie in the case- of eftola® -and wheat it tended 
to .show & depressing action* in the. oaso of Sagl it had & marfeed 
bensflel&l- offsot* •

Vorik&t&rara&?m and irlafam boo. C W i >  wprfclag ©a the, 
upt&tee of lagi at fhrtirafesd found that -the.nutrients rsw^.fir 
a crop yielding 1600 Ife* of grain and 4000 xo# of straw were of 
the order- of. &1 Ite* -i*. 10 .lb* % % *  snd 80 lb*- % 0  $>#r ssr#*

aanyasiraju • (IMfd recorded response in imgi at Coimbatore 
to sppXlostiono- of nitroisen alone sad-'in &mb$aettlm with 
phosphorous and potash* ' MaritkGto^mi lit60} roooa«Ma.did a . 
m m w lBl: schedule of" 40 lb* $» so lb* .pgc$ and SO lb*' % o  pair 
aero o w  a hasal doss of five tons of cattle. aanare for 
irrl$*ted fSEgi crop* .ponnaiya and e^amatiiass { W m } recorded 
response of Co* ? fts$i to- dosss of 40 Xh« i# 40 Ife* f*g% end 
■SO it?* igO par. acre*., ■ sfeeusfc nitrons is' a predominant factor 
in increasing the yield in m $ i grain* ‘phosphorous *aa potassium 
are also naia®i^\f©-r'th# satisfactory plant, jprasth Cs#s*li*1t60)*

From the fertiliser trials conducted is tipod* for throe
•feyears is m#t froa 1946-46, it was ohserved that eoofcinations of 

8 and P$0$ gmm m  yield increase of sfsoat S© percent ,While the 
Increase in" yieM das to FgOg alone mm only to percent 
Cuanniag sad apcsrifflth# 11401*



Xa the fort'.User trial® conducted by the VotashschsBje' 
on ragi and m  reported in 'SCO, highest yields end profit wart 
attributed to an even done of 30 lb, s* 30 lb, P Ôg and aC lb. f;!0
over a basal cireesing of over &000 le* far* yard Twrwre.

Pros the fcapogoiiit’ review, i t  is  cl-scr taat the implication 

of s» p mil f In varying levels h&vs contrtontad fo r  nicher yie lds 

la  Hagi. Tbaugft dol«terl3u6 e ffec ts  m m  recorded a t higher 

dosages of nt ? and y fertilizer® in  cron® lire  rye, oats end 

barley# Ragi has tsaen to respond positively to such high 

leve ls  m  CO 16* n» 40 lb. p^Og and over 30 lb. % 0 individually 

and in conbiciationi*. Hmea it  i® evident that Inspit® of 

conflicting views In adopting increased doae of nutrients, very 

lit t le  work saaas to have seen done in finding out a  prefer 

balance o f p and *' to bs applied with ?? fo r pngi, especia lly for 

the high fe rt ility  strains. Kuch a precise investigation on the 

proper balancing o f p and r on Kagi mms highly sailed for.

rteno* this investigation was Initiated with a view to 

study the effect o f graded deso# of phosphor!® acid and potash 
both individually and In coabiaation with a unitojn basal dose 

of nitrogen and orjaalo matter on the yield and allied economic

characters of 1*



CHAPTER I I I

MMfflRIALS ABB liSOTODS

The investigation was undertaken to t lx  up an optimum level
of PgOs m d Y f i  for Irrigated Ragt crop.

1. seed Material;

The Bag! strain selected fo r the investigation ms Co. 7. 

This ia on® o f the most popular short duration strain® o f 

Coirabatore being an extracted type fro® n&jeapet variety released 

fo r  cu ltivation in the year 1b&p. The variety combines in i t s e l f  

the desirable characters life® a d ^ ia b iilty  to wide rang® o f so il 

tvpes, olio&tic conditions and high fe r t i l i t y  and also gives a good 

response to heavy doses o f Manures. This short duration strain 

with 100 days from seed to  seed ia a popular variety  widely 

cultivated in uadrae State, mainly on account o f i t s  adaptability 

to m cultivated as a ralnfSd or an irrigated crop. plants are 

non pigoantad with incurved earheads* Agronomic investigations on

tfei® are vary H a lted  and banco the strata was selected fo r the 

investigation.

Millet Breeding station, Coimbatore supplied the seed 

material.

2. yield

Th® investigation wse laid out in tee field Bo. & of the 

-iaw Area. Block os the Central Para, Agricultural College and 
’issaorah institute, Coirs be. Core.
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Soil analysis was conducted for total and available Psos and 

VgO and tlio following values ware obtained.

3. ( i )  Manures; A close of five toa« of fa*» yard wnura was

applied as basal dressing.

Bitrogen was applied in. a ll the plots at a uniform dose of

60 lo, per aara as aaasnius sulphate. MsaoniuB sulphate lias bean

proved to be the beet source of nitrogen for Ragi crop by various 

workers (Miller, 1B6& and #ilXlE»tt at al., 1SS8j fameiratUBwrthy 

at al., 18%).

The level o f nitrogen selected for tt »  study was a f la t dose 

of 60 lb. per acre for a ll treatments a® previous investigations 

with tlifi sane strain under steilssr conditions have shown positive 

response for this dose (Karunal&ra Shatty, 19elj sangmatlmn, 1962).

pg06 was applied in the fora of suparjjftospftate at three

levels of 0 lb. St lb* and 40 lb. per acre* one level graded above

end one below to the dose recaaaandsd by the fertiliser workshop 

in i&tfrae for Ragi.

Total Prpz, 

Available p,j0s 

Total S£s0 

Available Kgo

0.0S6S percent. 

0«0S® percent* 

0.6630 percent. 

0*0369 percent.

Similarly* KgQ was applied in the fora o f  muriate of potash 
at three levels 0 16. 20 lb. and 40 lb. par Ear® baaed on the

above recamawsdations*



<U) ■ tUd' tQllcmlng w*r# coetbia&tlana « f
traaiatftte imlmM in tn© trial. : r
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israatoantr #@* as f t KoO
l a . JsyPu&« '

*»*
lb* 15# 15*

7 c m , 0* 0 .

© 6© 0

9 i t m 0

\ 3 ■ ' ■ ' fifif' ' 00 ’

4 60 © 40

1 " ■ #§ i t i m

e m ' 40 40

m ^ . 00.

3 - . ' m - 40 40'

, sw@ y»r& ®sbui*4 at ‘ fiv& l »  par »«ra was «pplie<3 a®
few*! drtsaisi* '

tb« &%ii®tm% os oatrtoafcs* art by tli«
foltowlag $9%&G&8*

A# y w t i l t t t r  tovato.

60 to* fUtrogMt ■ f%

. ©■ tot p & m p k m i ®  80id %-*

1© to*-. _ pfcogpborlc aeM" V
40 to . pftospliorio «$ ld

.© to . P9t88& -  - %
80 to*' potash

40 15. potash
' %
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0. stam s .

f i r s t  stags 50 day©

£econd stage CO slays

Third stage SO days

(111) application off ■‘Mnurwt Para yard ’tmur® in m i l  rotted 

condition was applied 20 days oefore planting; aid well w i W  into 

tiws se ll.

The fu l l  quantity of the three fe r t ilis e rs  was applies in a 

single Qoe® before transpiantlfife and worked into t t »  so il with two 
pronsftd ligh t hand rakes*

4. layout;

Pine© tfie mi&Bar o f treatments Involved were nine, tee 

4mtm and the nurstxsr o f replications as mom above ms selected 

and fixed a& suggested fo r standard Agricultural ejsperi«ental 

t e c h n iq u e s .

S. towing and iransBlantiag;

The required quantity of seed aatorial was sown In separately 
prepnrad nurseries adjoining to tfeo win field* the nursery area

D es ign  

siaa of plot
arose - 33* k io* 
Sat »  SI * L fc*

Peplleatione -  poor

Spacing « 6* x 0'"



basing bean.'swHWdaly Manured m m  ee ll eeUaa fai®; yavd namire* 
jsvigaiioR sour# i m  to# miraes? and still' fie ld  daa- ffroi *XX 8e#&* 
sowing te nuvsery w m  &mm im tn» aia&ui e f -Wmmsw* :

■ ■ sm i& ia & - ttsrê pttllad cut- i m ■ an iis© SSto day
after aovdaa miii ptotM in to* sato field toe' a m  d&« '-:.s&»M 
on tti®'flaitegi at' Ipaitapailf O&taMtf) and !$r B*nstBia&na$ jitii) 
at- ̂ lai«stor«f aiagle eeadiiags. m m  :plaatad* tot gain field J&eiog'" 
put m$m: .life tewidafcim* ŝttaMfigs m m  tfcwa^lanted mgm found 
eetebllohed In-ale daya*

'imgatiea wae p w  enow esary me* ,m  im  mmmmm vm m g - 

sat© eonaidmilen to# smirsffsfOX tbat m e  &mU&ble«

f f »  l iB ta i eot^dtieKi-ef' tbe plant me gcs# and Mae# 
aaeeaaity .far.-any plant preteetieti. mftse did net arae*- -

fdflS&yffoup ptot® pea plat mmeelamed at randm*. Ia&elied 
and tot fpHaeing stortoto# wsr© etudle&

t i l  were imerdad lo.:toe astrle, mite.*.. aaaata?e»
mate w«# taken and etmrvaUona-aada.at- stages 'off dd'daya* ee.dm 
and to dsge af to* grovtt of tot -crop*. far' at

eeah atag»' piflpaetiaaly% ■

f l )  iaabtr' of t41Xere« ffe# 'totoX nuafeer of .tlllere -*». betli - 
pro&M&lm'and mproduetive.- was reaorded m% m w m  atagee*

CM) isiigiit .©f plants* fit# insight of to# plant* wm*' saasarad 
froo .tea. -3fe»aae to. tba tip of to# paolele*
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( i i i )  fiuaber e l leaveas Total nua&er o f  leave® In the plant 

was recorded.

( l v )  nmhar o f  earbaados Total nunbar o f earheade in tae 

p lan t was counted a t two stages,

(v ) Length of main aarbe&as length of the e»in  earitesd txora 

the base o f tbo panicle to its  tip was recorded,

{ v l }  wutrbsr o f fingers in sarboad; vuabsr of fingers in  the 

lanin, sorbenti wa® counted,

( v i i )  weight o f  earnaads taigftt o f the essln eaxhoad was 

r s e o r d e d .

( v i l i )  weight o f  grains the yield o f  grain from the marked 

plants in each treatment and to ta l y ie M  o f grain from earn trea t- 

iiwni was recorded.

<1*5 weight o f  straws wet weight o f  straw also was recorded 

treatmentwioe.

7 . Harvest;

At the mature stag* two rows on a l l  sides o f  each tre&tasent 

p lo t were removed to eliminate the border e ffe c t and earheads were 

harvested, collection of earhsads were taken up in two stages w iti 

«n interval o f seven days, its© carkad plants were separately 

harvested.

C. Analysis of grain ror p and V,

The eheoic&l analysis for the nutrients ware dona as par



a a f i w W  tgr tte a*0*a »€« <1M®) through t&o following
tB0tftQd»8

Sitrogea K3*ldibi& swtbod
Staspharua A»0»A«C* sttt&o#
pata®to coM Xt aitarat« m t & ® &

- 87*

■ ffi® f IsM «t€ oUtttr «  stew* a&ova were
t© ota&lftt&caX ma'lyils for ®liol£l«s»©© te ,y4#M* 

corrslfttloiMi and intdMPaatiens*



CS?At>TSR XV

M P B m ' m n t  nstaus

H im ebsm-vatlons trade at different arowte phases of the crop

oo» ? Bag! m& tee data thus collected on the various plant 
eshstr&siare* saalysefi sta tis tica l!y are presented in tea tables below*

Analysis oS variance tael# Sor each esaraeters ocservaa me 

worked out.

I .  a. number of tillers*

Table 1 «* A. Indicates the e ffe c t  o f d ifferen t treatments on 

the nutaber o f tille r* .

TAt IB  -  I  -A .

Treatments oean no, of t ille rs  S.fi, e*3»
average of 3

1* »1 **1 K? 144*0

8. » i  ?a h 181.0

3. *»1 *!? ”-3 148*3

4. S1 p0 Ra 143.0

S. »1 *0 -1, 1 180,4

V. »1 pt r a 164,1

?. 8t F0 *0 180.3

0, *1 P1 % 188.3.

8. 81 ?8 % 138,6

conclusions Though treatment ;<q has recorded the highest numb 

o f t ille r® *  s ta t is t ic a lly  I t  is  not significant, no d ifference being 

found between treatments.



///

14 "« Mitor* • status. /
Taols I  ” a Indicates ti-.e influence of tors* et&gee on ia# 

production of tllls ra .

TA3US T -  8

-sfc-

StftgeS of 
abssrvattesss

a«an to* of 
tillers

S. S. C.O.
ip s; O.o&i

1?lrst stags (30 Ctei-e) 
second stags (60 days) s3 
TtiiKS stag * (SO £>a

170.60
1*0*8$
iae.cs

S . 06 6,06

conclusion 5 r? ^-*3 -'a
Inereaosd auahor of ttliars during the firs t stage of the 

crop Is highly significant over the second and third. 
jj - a. (iuabar of gar heads;

The rtuabar of ear hands as a ffected by the various treat

ments are famished In Table ll-A*

T*3LS TI -  A

Tr«tserjts Mean aarheao *fo.
avargad over &£

1. Pt K, 111.6

8, «1 *>8 K, 118,3

6* £ K.., 118,1

4. *S 180.1

6. •1 -■o r 1 137.3

6. !h P, % 134.1
7. s\> 123.0

®* *i s’ t ro 133*7

8. •*1 p^ se 136.6

conclusion; itaoush traatsaent p& K-j has given highest tiumoer of



~<j©~

earl-.esx', Use sigjerlorlty of any of the traataent 1« not statisti
cally significant*

XX -  S gaasar . o f earfewuto -  ctaaes.

T»blo n  * p indicates tee influence of etsseo on tea 

rsua&sr of asrtwsrtes

TA31S XI - B

«®g®3 Ofoaservotiono smn no* of airheade per treatsant
s. s* C.3.

{V S 0.06)

second etas® { m  timsl g2 136.1? • _

Third stage I tS daysi 116.14

conclusions Cs Sg

* 3  fiuatsir ef sartieade forssad was islffety elgnifleant at 
in® eote Say and «  superior over the third stage ( SO days }*
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277 -  B. y ia ld  of.&r&lno -  m iew igtlon -  p it k

FurUtar up of ? wifi K to respect o f interaction is

given to is o ls  *?&• in -8 *

tabic rn-ij.

A *
p  x  l  totoraotton m a n  s«8»

0 * 4 ©

C.Ot
(p S 0,05)

© 633? 7686 6738

e© te3§ VdW 3341 3 * eea

w e «7  soso S4©

gonetetgtis

le v e l o f sc leve l ©X s» leve l o f ? leve l o f s

© 40 r ^ s 0 *  40 0

80 0.. S g"g ff SO 40 t r m

40 Sft 0 40 40 © 40 SO

The enli? slenifieaa-;® wae seen at 80 16* p,Og with 40 la, r sC 

tiia otnes* interactions otaaitv, *oas trenfis o f rasultc <sbl<& ere

dlaosiseod latar.



il' “  A* Sjel&frt. of Plant.

7ft* tm%gftt ei tft# plant as iftfiumetS oy tr.o aiffarartt 

trw twnts is givats in kuC-j iv  - /t.

TABU XV - A*

Haan height e.g. c.D.
Tfaatwnts of plantCe»5

1. *1 ?1 *1 74.15

3. *1 P3 *1 73.se

a. H f 8 ?3,SG
4. •1 % *8 78.70

s. «I, ?0 E1 7S.56
£. **1 ?! KS 7S.38
7. K1 P0 r-o ?4.se
6. »! ?1 K0 9S.S6
©, tl, *8 % 7S.70

Conclualom so atatlaUcaUy »l&ni/icant superiority ma 

oftrarvsdi for arty treatment ass rftgarfi® tft* ft*igfct of tft* plants.



XV - 53* mtrnt o f Plant «  Stofcw.

Tablo XV - 3 iaSioatnw ti.a in floar.ee of stage® on the 
S>8li3ft Of (.!!« plant.
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TASIS Vf -  S

Ctagcs of 
observation

seen height o f a.s. 
plant (cm.}

e.xj*
ip s 0.05)

First stags 
(30 days)

a, m .m

Oseonfl stage 
(60 days) % ei.e t i.so s.ee

Third stage 
(SO fiaye)

VS. 10

Conclusions Sg SJ3

S »  second stage {CO .&;.«) is  el^nUlcaaVty Stlghor regarding 

the Might factor o ' tt:e pleat but Is on pw with the third stage 

(20 days}. The reduction la the height in the final stage ia due 

to the ssetartnGf drying and incurving.
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V. wigbt o f #trw«

of tt® etrxw as influasewa. by it® various treat-
®snta 5 a I’uradshetl in j&bl® v.

TABUS V

' * • "  weight S. S. f.D.
freatfcrnt® par p lot

(viiograja)

1. " i P1 Kj 26. 4S

3. » » Pg 26.10

3. <!’i Ptt h 20.10

4. *0 rs 26.33

8. Ffi P0 F1
se.sa

S. Ks
87.18

7. f?. ®0 % 83.84

e . P1 *Ke 23.82

9. S1 ” s f:o 83.18

conoluaiom wow of tr-a traatount was feuafi superior a® fan? a® 

influence over atrsw w«s conoarnefl.
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VI -  A. Grain -  nitrogen content.

nitrogen content of the fjrain,, as influenced fey the various 

treatments ia furnished la Tables VI »  A.

TABLE VI -  A.

Treatoanta ysam value c«s* C. D»
p e r c e n t

1, rt K1 1.S0
2. *1 PgK1 1.S3
5. °1 1*51
4, S1 i J Q K2 1*25
5. s1 P q K, 1.S3
e. '1 Ks 1.2?
V. ‘"u *0 1.36
s* wi p. % 1.53
3. S1P3*0 1.57

Cmalueionj son* of tbs irsatnsntittaa found significantly  

superior to contributing to tiie nitrogen c&itetit of the gmin*

\
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VI -  « . grain -  pfeosofaorlc acid mntmu

ptoephorlo aold content o f the grain as influenced by the

various traatwnts i® famished in ffltfelo VI -  8,

tm iM  v i - o

T w ta sa ts yean value C* 0*
percent

1. ?i.j P  ̂ tt<j o.vaa

e. H1 Pg 0.773

3. sl  pa r s o.sa®

4* S1 %  Ks 0,770 - -

S. H, P0 K, 0,777

6. H-j P'j Kg 0,770

V, !ij PQ Rq o.eoe

0. *1 P1 *0 0.801

S, « !  p2 % C.753

Conoluelora; Bobs of the traatosnt u tm  found s ign ifican tly  

superior ia contributing to th® phosphoric acid content of 

t!<« gratae.



** c. Srato • ifyttwU acntent.

potash coatent o f the gratae as influenced by tsi® 

■various treatments is. furnishes in fabl® VI -  C.

TABtS VI - C.

M#s« value 5.3. C.D.
par east

1. *1 ? 1 K, 1*146

§» ®1 Fg r.j 1*088

4* p8 % 1*080

4. s i ?0 Ka 1.028

fi. po *1 1,180 9» «*

8. % 1,148

1, % 1.184

8* *i % 1.048

» . it, % % 0.090

Conolualom son* o f the traateant wm found significantly 

superior In eontri.but.inji to  Ui* potash contest o f ttss grain.
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rar-castiex apd co'»cissio»

®m» present investigation ms m  attaspt to stutSy sad 

find m t  effect oT graded stoaes ci pso& and g4o ever a baeal m m  

ot e& li>. sr and five tons of fara yard sanure par m m , art tiw 

yiaM potential o f popular hl&b fe rt ility  J&ei co*7 ot toe Kadras 

.•state ana to «&k» «  suitable raeozassentiation.

©coopt for nitrogen, data ie llaitssfi in rcj&rd to studies
In the fralarseiSi; o f prewar levels o f pgOg m& e0o la  combination*

j'isid 0Kpt>ri.;»'?ts were- l&ia out is tbo Central K «o* 

Agricultural collage and Iseeweh institute# coistatsra with three 

levels of PgQg» a w ®  leve ls  o f sa0» a  basal drasetae o f  CO l&. M 

ted f iv e  teas of £ «•» yard taonurs per acre.

■Use onalyais o f  data” for tbs grain y ie ld  Indicated that 

tbsrs is  ft poaitive rasporsa# far ttsa 60 10. ft, 0 lb . %*%» 
go lb. y go per aero traataent out o f  tbs nine eoraoin&ftls'ts# whil© . 

others wsr* found to t » <m a pm' with th is and «> «i others in ferior# 

Significant response® ware not abearved in a l l  the plant characters 

etudlaa* The interaction e ffe c t  a lto  howavor did not com out a* 

significant in any o f Vm characters. Those are aiecuscsti 

hereunder,

1. kub&w  o f tm s rs t

Free the ebsorwtione recorded on this factor (Tael© T**A)

i t  s-as found uiat» ti»a$ i a dom  a f 60 lb* s# 0 lb . PgOg sod 

80 to* K?o gave toe bl&hest ruean values fo r  to® t i l l e r  count# the
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responee wa« not significant for this character. Since the 
production of tillers, a vegetative aspect, to solely a function 

of nitrogen and the ooso of this nutrient aaing uaiforn far a ll 
trentssent combinations I t  is probable tost no significant variation 
was observed between traatswnto ae tille r production ie positively 

Influenced by nitrogen (aaraoiashaaurthy, a£ eA.,1860}.

However* Uigtoly etisnificant increase in tbs production of 
tillers tee been noted to the first stag# i.e., £0 day# phase 
followed by second and third respectively (mble 1 - 33} • this 

could be explained to m due to the comparatively- faster rate of 
tiller production during tba first stage, followed by second and 
third. in fact.at the second and third stages, there arc cose 
progressive loss of the tillers produced*

Tlllortoj? is  eaifi to m closely aaoociated to ti® yielding 

capacity in cereal® (sonnet and Woodworth, 1511j Ayyswgsr» 1836j 

Sislote, 1f<47? erephicua, at a l . ,1S5S and siktear and Jain, 1830}. 

However, asgledow and Saalsis {1830} working on wheat otessrvsd that 
beyond a c r itica l level tillering did not influence the y i»M .

Tills is  attributed partly to toe reduction In population and the 

progressiva production of smaller eariwads by the lata forsaod 

t i l le r s . this finding has Caen corroborated by Survayya (1838} 

and naniiab (1836). In the present investigations also, tille r in g  

was not found affected by different treatments*

3. HUBsber o f gameadsj

& coEpftriron o f the influence o f the twatsseats (Table ir-A)
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Showed tost its# flftb troatsent vis** ad lb* if* 0 lb. :i>g%
and 00 lb* i.g0 jwr #@» ttm gtvan nuoorieal superiority svsr 
©tow* It baa not-ataUstieallp ai$aif leant*

However* to tbs study of tot etages .sitb r#§#to: to to# 
above factor* At wm found tbat to® aeoond stag* A*#** 60A1* day 
w»§ ai&iifieaatly superior to t o  tblpd !•#**- t©to day* • ■ flit® 

goes to- stow tot tore is a prcgraaslva .lees of eosfcaada. fe«tw##ts 
the '«etei an<s toAre stag* toir taeoadna i*Mdfeative,a& to# final 
stags* ftim eoold aepe to aiqpAaiisad-as a result af pbpelsal 
fa<st#r® of aatxaneeoe aatcora* ton das to mw nutritional fraction 
m t o  tfaataanta ware not fotsid to tow influenced to# cftarator* 
under stndy at any stag®*

a* ge-tot of Pleat;

Tfea baigbt of-to plant ('gable 2V«A) baa’ tot baan influanead' 
significantly‘by any of to® tva&twmte* fMs could be e^X&iried 
to to t o  to to# unifexsB doss of nitrogen and fare yard, aanore ’ 
ieppliad*

sut» abas eosparleoa* between slagaa easeaade (na&le fV**s)».- 
to# seoond #to§# abowed significant s*awiap4ty-ever tba tbisti mA 

first* ibis to ebow 'tot to# plants fesse attained At# aaadasa 
twighi op to# adtfe 'dear eoapared -to to# $&tb day #t#i# and later ■ 
tor# aa*'mpro®paa»ivs redaction in heigKt to:Wan t o  gom dap - 
-and OOtb day*’- ftii® eould to attributad to a&turing* drying mod 
incurving' of earbesds at to fIttal ito#
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4. yield or straw?

This factor also has not bean positive ly influenced by 

my of tbs ireate»nts( Table V). Jiowaver, a significant positive 

correlation ms observed between the grain yield and straw yield 

as fumichad in Plata VTH. tai® finding is in support of the 

application o f optimum daoee o f nitrogen for the fu ll beneficial 

exploitation o f the high fertility strain used in the present 
t r ia l.

5. Chealoal analysis o f grain i

Chaoiicsl analysis o f the grain for Hie oajer nutrients, 

nitrogen, phosphorous end potash {Table VT-A. VT-B and VI-C) 
showed that non® of the troatemtf. was significantly euoerior in
contributing to tha different nutrient alaaante.

6. yie ld  o f m in t

A study o f the cosporatlve effects o f the various treat

ments on the yie ld  o f grain ( T a b l e  i l l -A) ®ttow# that the s m x I bkmi 

yield  o f Ssf2 ®3. o f grain per p lot ftes bmn attributed to  

treatment >j o .  6 i .e ., SO lb. a, © IP. PgOp and 30 lb. KgO per acre,

closely followed by tibibnmt *®. C with an yie ld  o f SOtS g®» of

grains par p lo t, the treatment being 60 lb. n, 20 lo . psOg and 

40 lb, k20 per acre. The superiority of treatment "o. 5 is  

s ta tis tica lly  significant. It  is  also noticed that six other 
treotcmte as shown in the tcblee were on par with treat-asnt 

%'o.a i . e . ,  69 lb. 7» o lb. 03O& and 20 lb . igO per acre.
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Several experiments. conducted in esgi have conclusively 

show that til# crop ted a positive response to riltrogsn wfte.n 

applied m  a nutrient, sanyasiraju (1868) recorded reeponso in

m g i at ColMbatore to epnlieatlme o f nitrogen, terasishasttirthy 

(1SS3J ha® resorted a progressive increase in yield for irrigated 

r«y l for nitrogen levels af up to SO 1». par aare.

Since the variety of Ea&i used in the present investigation, 
Co. 7 , m m a recognised nigii fertility strain mad the findings of 
Karunskara f.natty (1961} «ai) Pangsnathars (1S62) were in favour of 

higher doses of nitrogen# the eeonosfiu doss of 60 lb, mm applies. 
fb« vag«tativ® performance of the crop as seen trm  tbs tap lee 
have teen Justifiably favourable tor this level of n,

phosphorous

the f i f th  treatment combination i .e . ,  60 10. g, 0 Its. P2P6

and SO in. k30 (Table I ' l - i i  he* ««rge«s as tte ®oat superior with 

a frain ;field  o f 9SSS gsu par plot (Sf2S k£ *> 6675 1&. per sere).

In other words# application* of j»go3 at BO lo . end 4C Is , per eore 

in different treattaente have net favour® &1y asatri&utod to increase: 

grain ; r iaide* Froo a study o f the e ffec t of PS0S at the above 

levels, it goo® to prove that at higher level* than 0 lb. Pa0g, 

there te« e v «  been a depression of grain yield, treatment «?©* 8 

with 20 lb, ®gOjs yielding 76®e gn.jtre'itsant no* S with *0 lb, pgOg 

yielding 6738 per p lot.



»*&*

Utars sr* several expert :.»tnZ evidences to pxav* too 

partial or total imb of mspuncm to p^)b fertilim tioa*

Stewart (lt47) atjearvaS tia.it r»ai®roj® o&periswnfcs « f  broadaact

UreasInee of phosphate fertiliser®  in. rice imvs faii«<S to show a 

response In yield, paosa et e l , (1847) oboervsxi that ite r*  me 
l i t t l e  or no raisons* to phocpnere j# singly &p Is eeuolnaUo'a 

witft nitrogen In llnsaae in p* iria lo*

Chin {7860} elated teal too rasponae to PgOg was eAgntfiaant 

la red eel I# le »  in P30^» tot there was l i t t le  re lease la alluvial 

so Lie, h itter la %%* Wfeljis®., SMaJiisa om) ssnno (1368) 

oapresaml t l »  opinion tost Increased pg% gate tteeel«t® 4  U lierin s 

but inhibitor poniele growtn. 1SW) r®ortod the non

rsepeiwu ®i cholata to Pg06 application* while aye (1S§8) observed 

certain retarding a ffect fe* the nutriast in the yield, vt grata 

and etraw in eholaa.

Angladatoe at sl m  quota 1 by Igaatisff and pas,® (10*) 
rap or tea that to Jntila, v'mm u iilsta ars west successfully grown 

on the felwfc soils., saw toe greateot response to nitrogen, tot 

phosphorous t e l  l i t t le  effect,

t lta  toe valve o f toe available Pg05 in to® no 11 in which 

too pr®awr»t invecllsabicsi has wen aantteotosS* storming at 0*0887 

peraant, wbieb could to classed so Mg£> and itm tota l PgQg supplied 

torouCh tne fats* yard asanura ®tewi«& 0,88 percent on analysis*
octiBfttea at ie .«e  Is. p«r ears, i t  is j-e&sootele to conclude that 

sufficient available i»aOg tee tees provided to toe investigation,



m m  axi mm v ' « *  tooatowRi m sM m m m * .M l ot&or trad#
» » i  OM&tettoaa wIMi ftl#w Mmim of fg% taw© 
t b o p o f b f o .  t o  M g M t i « « i % S | ? .  i a # t e « e § i !  t b o  j i © M #  •

_ >?&# soaioattoa* m  tbopraaoot f iMiag® oboa mmrnm-trn. 
ibo ligbt oi? II*®' otas&a te tlit 'feSaefe toll And to# oMtity 
« f  %% aiwUoa toooaga to# #a*w psi?si w a t t t t d t w a a . d l o w o r  
plotm of-a twaidjror ttt- mitaiaot usiir oofoiwwioo to'attar ft toefe
o f  m s g i - m m * : ■ a o a a e '  t o  ■ * » .  o a ^ r j $ o t s U &

- AvidApctp. is o f to# Jtaofe or m$$mm m i '
of o& .to# pwla: yi«M* ffeia to#»4 ogatat--.!*' to bo«p$og wltb 
f la ile d  of p  i f f  J «ft# tifwsrtoA tfea& « w  bf pb&pbata*
m m  tfeo m$mm wp$r#i W  to»-:arep m m teaw ' ^preeaod-mp- 
$ ! * & & «

£tte& '

tot® amto't&oa&'off ©pifti#a baa baa*.
t o  f i i «  o o t i d  ? « #  i ® a « » i i . f " s p « ^ k t o ^ G a i T i -

1 oto&tty #j$p&oa »im  potato im^mkm* wmkg m i  ObttoigraOf its®)* 
tibooo# «od mmmrnrn$m i f i i t f  -otatod ttafc pptooeto it r t ili*
bar* taw# g l «  00 vttooate’oxetoViii .Stour* -

in ;tMo imost&pa&toii* 0 0  Ms* off ■ to ewtotaatooi* otto 
OP in* if por aera* .boo poorodad tot t&fpaot p «te  $*dUI , . '
lstop icg « 44fs in* par w ) *  tgavrio tmm)- iwtowsxto m  to# 
POPNMiotst mmxtimX ptotoofc mmmmvrn  nportod toot item addition 

’■■of pataeti . l a ®  bad so oobaiotad osfeet t o  t o o  eaea o f  Oboiasi. o p  

obaat* but baa aaiertaily ineffeaaed yioida off Rftgi*. totfe is araia
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end ctrsw, though the ehesical analysis indicated that the so il

ms already well supplied with available potests. viswanath £1831)

also reported the teraaflelal offsets e f potass in imramim  til®

Cr*in yield In nagi*

IHe trend in yield »  influenced by fgO alone end in 

coablnntion with three levels o f pgOg are eiecunaad below*

4. talcing the p0 level* the yields with graded mam of KaO 

are given a® follows*

%  -  &&8I g ».

PQ Kt - m u  ga.

K -  8487 ®B*
&

Js P0 svid Kg, above* as output of ftjff? ga» of grain yield 

per plot is observed* shea to® level of ivo «a® raised to 8© lb. 
per acre the highest yield was -obtained. But further raising of 
the level of Rgo to 40 lo* p «  acre ®s»® to Jaw tea & dapreasing 

effect though the yield is slightly higher than no KgO treatment* 
pans# et a l (1946) reported 0 depressing offset of Sg0 at 60 is.
par aor« m  o&owvad in the old aeries of pematnent uonurlals at
Coimbatore* fii«aii&?ly, Suoay and a s  (1661) reported depression of 
yield at higher level® of ?.-o application*

thus treatment So*' 8* 1*©** 6C IS. H* 0 lb* and 

SO lb. KgQ is  found to be toe outstanding coablnetton la presence 
o f a is »a l dressing ol five  tons o f fans yard manure. Application 

o f the above does o f fertilitters without the haaal dressing or fax® 

yard aanure would deplete toe pgQ& cantant o f the so il to a



ppeeittioo&Sar :to  isvot wit& o&n&b* after offset# m -* tm  .posro* 
H e l o t #  § i f  i l l  s l a P iM H S i f i  t g p o f i  i M #  f i f f l f e .  o o i t i i s d  o u t  t t e t  1 4 ' h r $ :

to titoo t&o oooeiosiso tftst $04*0 so* »  atsi: . 
to &p3y fe.plaot fiutrtaiit I f it dig m mm~ msmm§*-'

M  m s i  M i ^  t i »  s & o w g o e  o f

to .p!i6«pi#rw o&so&f afi&toiiwwy jsttifetiir 
ttoo M i i M t s i  -of, tfti#. .ĵ Kartaot .ooMo^' ta

pfeeflpho&s dOHoisner o s d  ■ t i e r #  soar teoops'OsOTi'io H i #

«otl ssso&tiag txm',mM pvmMm* f l s i l a g ®  i w p  %& m ’ .
leapt'to-tsto& «a€ tH# iteflsl '4mmimg. fotmd eoitaaie la tut# ■ .

t o  t #  s o d a u & i t o d *

.§* f&ktmg tlm- :t| ievot# %m ptsSds oitb tfesae of f®e or* 
f&eoS'Ofr foi&o»st.‘

%  *  ? # « # , # 8 ? *

x f  *  f « § s  « » ♦

%  *- M  jps#

la- P$# *t 4*9*# ■ ta 4is #  'iMsoaoo of swdta'levoJo of ’ '
f. £& xo» pss* o**w ooo ot # 1W %©* lows? srtoJOo w *

oototasd# . tboo t o * - ‘ĝ o o&ee moo gotaoo to ao&uio : 
i*«#» SO 'te» p*r «srs too l«t4 rM M  la its oorioo wts% 
fe eotp&t of .©nlF tits so* fiPiiJie tno rseordsd* _ Alfar ftiti) 
®fc««Ws4.#iaHar 4#prea6i©rt© ta sritii ofeeit fcotk %% *»i fg0 . 
owro cgpxiod i « w *  « furtbsr tamaoo of i 8§
to «0 Its* par oers ■««». 'to tsaw alttwi ootitor offset# tliio &®tag 
ill# eeeoe&.feeot of-olt t l» ocnaaOsaatterio*. tOtts it  4# sosa
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fo r  fa ir  response to ftgQ, at hlg r̂nt l&vei/> o f Pg%» to* KaO 

level® have t© b* p orp©rt ionately raised.

C* taking the p„ leve l, tbs yield® with graded <2*e® o f Ks0 

are gives as follows!

k0 -  e?aa

?3 E1 -  eatt m»
K -  8468 $»•

At tha hieteet levels o f v Ôq the response to KgO takes

a different pattern. At too leve l o f 40 lb. f»g par acre*

0 lo . KgO l.as rowidad higfcer yields tfcsn 20 lb. or 40 lb. per 

acre, thus shewing that K?D at aay leve l In oowbination with 

40 lb, i>sOg gave only revUeed yie ld . Coabination® o f higher 

le w is  o f Kg0 with the highest leve l of Pg06 ta® shewn depress ion 

o f yie ld  in this investigation.

taking the overall picture, the positive response shown 

to SO lb, dose o f KgO per aero can te explained as eijo to prefer 

u tilisation  o f to® supplied nutrient. Use black sa il is  reputedly 

rich in to ta l potaaeiua content as shown in the analysis dato. 

However, i t  ie observed that tola quantity is not in an available

state. TSito could poseioly bo duo to the very high oaloiuia

saturation and the eutssequartt depressing e ffect of oalcivsa on the 

potaseiua ava ilab ility  in black so ils  (Chirinadarai, 1961),

Huesel (16663 stated that under low nitrogen and phosphorous 

supply, the potassium supply in the s o il aay tm adequate but 

becomes inadequate i f  they are increased. Jacob ( 18SS) reported
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that ffioet o f the orape o f la te, stow eigne o f potash deficiency* 

due to the above rewena, though potash is av&il&isls la  Indian 

soils*

Corasi4srtn& the various interactions o f pgog and rg3 found 

in the investigation, I t  is broadly observed that ttasr# appears to 

exist a quantitative relationship between pgQs md KgO for their 

optiawa u tilisation .

Taking the «u>v>iy cf ?206 and KgO thfou&& far.. yard asaur* 
into eons Herat! on, the basal application of the quantity utilised 

in Wile investigation supplies about 40 lb. PeQg and 86 lb. KgO 

per eero na the «*apl« on analysis gave S.4S percent Pg06 and

O.Sn percent *C20.

Hence the PgOg/'*30 ratio  in the <Ji rsrent eoasbinatioa*

1» sm follows a

rg°S i Kg0

Ko *3 s 25 n . 7 » D

5i 43 t 45 « i»u

Kc 48 5 ea

% 64 i 25 (St.Sili

h 64 i 45 (1.4s 5)

«fa 68 t se < It!)

yo 65 i 35 (3.5a!)

K1 65 : 45 (1»6s1)

?8 05 a §8 (1.2a!)
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I t  w ill t »  clear frca the above tt»t the 1s1 ratio of 

Pg06 to KgO ha® given the asaxiaua ytoia and taerofor® a balancing 

of the two nutrients whether gives aa a basal dressing in the 

form of fara yard manure, or through fertilisers is indicated.

BBoncmlog of. fe r t ilis a tion :

table VII provides the seoaosiea of grain and straw yield  

eanpsored between iraatownta, the p ro fit or loss having been 

calculator on the basis of y ie ld  per acre, evaluation fa r the 

valuo of nitrogen and far® yard sanurs have not been tateen Into 

consideration ae i t  la eossoa for a l l  treatments. frw is e it  

s?6. V with m Its. $, 0 lb . pg06 and 0 lb. KgO per eoro has own 

taken a® the base fox comparison.

On evaluation o f the ecssnosie® o f tsosteeats, i t  was

found that treatment ?». i> with ©5 lb . H, 0 lb . pgOg and

SO lb* sgo per acre was also ifleantly outstanding with & p ro fit  

o f fe» 6a;av followed by treatment fio.8 with 80 lij. s . SO lb. Pg0$ 

and 40 lb. fgO par acre with a p ro fit  oS ft. 3Q.7S.

Third in order is treatment So. 8 with 60 lb. sf» «D 16. pso§

and 0 lb . Fg0 p©r acre, with a p ro fit  of fc. 18.04. The rest of 

tbs five treotnenta have resulted to varying dagyws o f losses 

oospore® to  ts »  base,the highest loss of 8». 68.48 bavins doer, 

recorded by treatocnt so. 1 with 60 lt>* SO lb. f>sOs and 

SO lb. KgO per aero, closely followed by treatment no. 0 with 

80 lb. >1, SO lb. PgOfi « d  0 lb . KgiO pw  acre t »  loss sustained 

tsetoS to. 71.87.



fti& esonoaioe o f t t »  various tsroataats is  provided 

ttaraundart

1.

TraatBant

60 s SO ; go <-)

prof.it/toss 
A* '-p 

m  -  4»

s. 60 s 40 s go ( - } se -  0*

u» 60 t 40 t 40 { - ) so - 34

4. m t 0»t 40 ( - } & -  78

s. CO : 80 ; 80 <+} eo -  37

6. 60 » SO S 40 (+) 30 - 76

7. «b s 0 j e (control) -

e. CO 1 CO t 0 { - ) 71 -  67

s. £S0 j 40 s 0 (+3 18 -  04

£ugparisin& tbs a&ova discussion Co. 7 Regl is  found 

to respond bssot to st dose o f 66 It*  'I, O te« p̂ Og end SO lb* Kgo 

ov»r a basal dreaclog of fiv© tons o f far® jwrd «n u w  wMeh 

aoppllass anouga pg0£ and k20 to giva an ultlasts 1st ra tio  o f 

p and Jf ei^ply to th® crop,



GBAPI® VT

smimx/

irita a view to etudy the o ffset o f gradad t&aea o f pgo6 

and KpO on the yield  potential o f papular b ig ) f e r t i l i t y  Sagl# 

strain Co. 7, f ie ld  esperissat was laid  out in tha Central para, 

Agricultural college arid heaanrah institute, eoiatatoro during 

1663-63 (February - ) ri 5 , .  Three levels o f Pg0& atsd KgO at 0 la*

30 lb. and *0 Ife. alone and in combination with one leve l of 

nitrogen at 60 lt<» over a basal dressing o f fiv e  tons of fam  

yard manure were the treatments adepts® fox the investigation.

The ftea y.wc sssaur# was found by anelvsir. to have 0.2® percent 

PsOs and 0*83 parcaat KgO supplying *3 lb. o f PgOjj and 23 lb. 

o f SCa0 per acre.

k spaclQit, o f 6° fc C" as per astahllshed findings was 

selected.

plant ehareotws each ae aist-er of t i l le ro ,  beiiltt, n«n»er 

o f leaves, nuacm o f esrhealo, length o f aarfewc®, weight o f 

oarbssds, weitnt o f grain and weight o f straw were recorded. 

Selected character® were sta tis tica lly  analysed and toe following 

conclusions were firm n .

1, (a) the nuabor o f t i l le r s  mm net found influenced

significantly by any o f the tre&tswat whan cwparafi between 

theaselvos.

(5) production of t i l le rs  was found to be significantly 

highest at the SOtfe day stage o f growth than the COth end 9Cth*

Tho 80t& day (third stageJ showed a downward trend in the preduetlo



-§t-

o f tillan-E, <sfim esspwed to t t »  6©to Oay (second stage).

8 ( » )  ho single tro£.t?.sr,t was fatflsS to oe superior over 

toe outers in contrlButlng to too nusUtr o f earfeeecs*

(b) detaaan toe 60th day and toe 80th <5ay» tbs tt»r.s»r 

see aienifidastly superior fo r toa above fester.

3 (s ) plant height «*e not significantly influenced ty 

any o f %lm treatesnie.

(it) Use 60to day aaowad aSugilficant increase is plant 
helgfot wlxm ooqpored with toe SCto day and ^>to day atageia 

raspeeiiwly.

4. Wight o f straw was sot e iytiilosn ily InflueoGad 6y 

any o f toe treatoontc.

8. A high positive correlation was observed between tbs 

gain yield and stew  yield.

i*  ehcwioal analysis o f too grain wrought out that tea 

contact o f nitrogen* phosphorus and potassium was not influenced 

significantly by my at %to treatsant*.

7. too treatsont caablnutlon of &) la. a$ 9 to. p3o§ 

end SO lb* FgO per acre in presence o f five  t e a  o f fora yard 

ssanisra w® found to give toe highest yield.

6. I t  waa also brought out fey too imraotlgaition that toe 

net profit obtained see toe tiigboat under toe stove combination,

the profit S»lng &>» 63.57 per store o-̂ ef go to. s, 0 lb. PgOs

I
i



■»S5»

m& 0 lb* r g0 par a era with f i  to tons ol ima yaw! aaniro.

®» la eusmrieing, I t  is  s imr that the 1i1 ratio o f

PgO& to ggO lms gives taa aajcimaa yie ld  and therefore a 

balancing o f the tso nutrients whether given m  a basal aweeing 

in tlis fora o f far.a yard owiure er-tteougts fe rtilis ers  is  indleatet

10. Any tebalamsing o f t i »  above ratio  stKwe trends 

towards aapvee&lQR is  the yield o f grain*
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APPBRDXX I

Baaber o f t i i le re  »  Different stages -  Analysis o f variance.

source D.P.t ' f.£-« W.2. ip,

}»s>is cations 0 4476.S6 1400.IS
M-

S%mm o f observation 8 44800,73 88480,57 79,m

Trsateents ® 4546.50 66S.31 1.04

J> s 6.23 3.18

K s 866.8® 405.45 1.65

4 awa.ao 66S.IS6 0.05

Stage® * treatment 16 3473.84 154,66

Stages x P 4 a>o.se 143.4?

Stages x K 4 26.89 7.06

stages s p * ( 6 1870,84 §83.66

gnror 78 88018.80 300.84

Total 167 79804.62

Significant at p * 0.01 leve l.



mamv o f scjtfeaads -Analysis o f varisnc®

xi

sours® S.6. 1.8.

gspllcations 3 W70 13®

stages t fsr? 8817 13.70

tFm tsm ta e w e 6S7 1.33

p s 537

% g *cs 30*

p »  t 4 *817 1084 8.3*

stag®* x Treatefsata 3 nss 188

©tB^es «  j» 3 718 368

i-tagns *  k .. 8 m 30

Stsgss *  p x K 4 76? 180

seme

Total

81

71

smei

w se*

413

o# Signifleant at p * 0*01 levsl.



Ameatjc it i

Sl#ia of grain - Analysis of vartanc*

Ssmras a ? . rl*£l* U .S. •r'

naplle& tions 3 1 ©300448 SC30149
Treats®?; to 6 9S14:S« !8 S 9 « 8.06

P 8 8806708 1104081 S.Sfi

t 0 1186868 667816 t.88
P XT 4 6608718 1687430 6*78

grew 84 10388870 430088

To tal 3® 30064274

«
sft^nmewt at P a 0*08 lewol.



APP393IX IV

ttelcbt of plast- Armlyeie ©£ variance

Source C.F, £. a, s . •?*

Replication* 3 43.83 14. a®

Stages 8 1©5ff4»68 6198,31 66.33“

Treat;, ® ISO*64 13,0?

P S 13.63 6.47

F 0 86,47 S8.S4

P X K 4 61*14 12.78

Stages k tieat'ajnta H! 37,88 5.33

Stages x 5s 4 ts .se 5.23

Stags® x K 4 11.67 8.92

Ctecao % p x K 8 IS. 63 1.36

Error 7S 4746,61 60.95

Total m 13331,60

S ign ifican t a t  Is *  0*01 Xaw l*



APPZfUXX V 
a f straw - Analysis o f varis»«e*

gewcs D.r» s»s» 3,s» »r»

Fsplloattene 3 864,01 84.67

Twa&aarste 8 31*44 3.66

P S 3.SS 1.62
K 2 3.2? 1.64

p is y * 16.14 0.78

Error 84 03,12 3.08

Total * S08.S?

sot eignlflwsst.

m m m x  vs
Csrain -  nitrogen content »  Analyal& of wrlanss.

Source a.r* C'.S. * . a.

iwaiie&tiens 0 o.&soe 0.1166

Tre&lwnte 8 0,0744 0.0003

f> s 0.01IS 0.003#

K a 0.0606 0.0833 2.04

P S S 4 0.018# 0.0030

,»©r @4 0.3WS 0.0134

® tsl S3 0.7233

got significant.



Amsroix v n

Grain * phesphorojs eontaat -Analytic o f vorl&nca

sourca .n,?, s. a* a. s. p

mplimtiom 5 0,026711 0,008570

Traatisente e 0,011«08 C.00HS5

P 3 «,aou*?e 0*000?,*B

K a 0.0M68S o.oosste

P X I 4 e,eo34 » 0*001808

grror S4 0,0?eats o,eo$i©i

Total "  " s i  “ 0*116682

Sat a i£ »1 f ie » t .

Amararx v tn  
Crain -  potash content -/'•wlysls o f  variance

source Q»f» S,S, P

Mplicatiens s 0*265841 e.casm
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