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Chapter I

IRNTRODUCTION

Many concepts/approaches have been employed for
evaluation of soil fertility under wvaried agro-ecological
conditions, but e satisfactory mthod for estinating
fertiliger requirements of erops bmsed on soll testing,
contimes to be a pressing med. Curremtly, two types of
fertiliger recommendations for crop plants are in vogue in
the country. Ome is based on the agronomic 6xpe riments
without considering soll available mutrients, Obviowsly,
this recommsndation is too wuch gereyalised,

The second type of semi-quantitative approach is
btased on arbitrary assumptions and procedures, i.,e, cate-
goriging soils imto low, medium and high or very low, low,
modeyate, modeyately high, high and very high ( Bangar and
Zende, 1978 ). It was thought that sugh growpings or
classes may reduce the complexity of making fertiliser
recompendation. Similarly, the eritiocal lsvel coneept,
sepayates soils with high probabilitises of fertiliser
response frow 80ils with low probability, but it tells
nothing about the exmot rate of fertiliser application in
relation to varying soil test velues of the field,

With the introdustion of fertiliser yesporsive,
high yielding crep varieties/hybrids, the role of soll
teating, vhich provides a sound fertiliser recomendation,



is more exacting today, then that in the past. An essential
requiresent for this is the quantification of the relation-

ship between crop yileld and yisld response on one hand, and

supply of plant nutrisnts frex scils and fortilissr sources

on the other. In this context, several forms of matdemati-

cal and algebric relationships have been employed to express
the plant respense to mtrient increments,

Amongst them, the modifisd Mitsclexliic-Bray squation
is one which has a gyeat diversity in use especislly 4in
evaluating the quantitative effieiency of both sodl (cl}
and added fertiligsr form (¢) for formlating tie exaet
fertiliger requirencents of crop plants. It was argusd by
the suthors that once the valuse of 'c,' and 'c' are esta-
blished, they are not 1ikely to be ehanged over a period of
time ( Biddappa and Patnaik, 1977 ). It has been further,
postulated that the value of ¢, and ¢ can be constant for
relatively mobdle and immobile so0il form of mutrients, vhen
factors 1ikm, distritution pattern of the nutrient in the
504l relative to plant distridutiom, forw of nutrient, the
kind of plant, planting pattem and rate of planting, and
climate in promoting yplant growth are not varisd,

8ince, the information on the efficienciss of bdoth
80i) and added fomms of nutrients, particularly for msise
15 not available, the STCRC investigations were undertaken,
It was plammed vith sn idea to find cut the correlation of
¥ and P soll tests of vertisels, with maigo ( Zea mays L, )



hybrid Gange Safed-2 a8 an indicator crop through a modified
Mitscherlio-Bray equation by laying out field experiments in
riny and vinteyr seasons. The following were the broad obje-
etives of this investigation,

a) to confire the validity of wodified Mitacherlic-
Bray squation

b) to daxive th» ¢, and ¢ comatants of the Mitscherlie-
Bray squation for the matrients like N ang P

e) to erive and evaluate, polynomial response curves
relating to the rates of mutyriaents 14w ¥ and P to
be applied to madpe

d) to work out the N and P fertiliger formUation
chart for maise crop, vhich is based om efficiency
fagtors for soll (o)) and fertiliger fovm (¢) for
both reiny and winter seasome separately.
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Chapter 11

KEVIEW OF LITERATURE

The soll testing has achieved phenononal suecess in
terus of faymeyu'! acoeptance, in few States of India. It
is ore of th® wll recognised scisntific means for quick
charagterization of the fertility status of solls for pre-
dioting mitrient requirement of crep plantas, In its eal
prospective, the soil tssting tells as to hov much and
which type of fertiliper should be applicd in e particular
804l to obtain optinum yleld, Desides, tinre is a real
need for obtaining comprebensive and reliabie data on the
mitrient status of soil. This provides inforsation as to
which seil areas are improved and which are in the declime.
Tyend in the mutrient status wowld reflect on the effecti-
veness of resaarch, e¢ducational and actiol programues.
Such a data will also sexve as broad basis for cstimating
fert{liger and 1ime/gypsum necds for the given amas.
Regsearch work carrizd ot on e soil fertility evaluation
by epploying varicus coneepis/approaciss aye nsrrated in
ths following pervagraphs.

2.1. Beed for K scdl test

Najor portion of ¥ in soil, occures in organic forms
vhick 15 not lsmed@ately aveilabdle to plant:, A very smelld
fraction of the total N becomes svailasble to groving crops



and its supply depends upon the yate of minerclimatien.
¥eints and Peterson ( 1973 ) otserved that, the Kjeldahl
nethod of estimating total N wes not suitshle to measuye
the indigencusly fiasd amsondcsl ¥ which gave noxsignifi.
cant correlation with the uptake of hybrid sorghum.
Inorganic and organic forme of ¥ ayc present in solls 4in
Afferent forms like nitrate, awmoniwm 6tc, Most of plants
taks their ¥ &n nitrate form.

Deficienoy of N deteriorates th® quality of crop and
reduces the orop yield, Therefore, sultablc oremical N
tests are meednd to diagnose the deficicncy or sufficienay
of ¥ 4n solls,

The principle undeziying the wse of chemical wethods
excluding organic matter in the detemination of total N,
is to extract a fraction of thes total) N which Az considered
to b8 preportiomately yelatsd toc ths plant avalleble M.
These H tests include the messurement of ammonia released
by alkalins pswanganate, acid and alkali solutions, The
amcut of smino nitrogen hydraiysed under controllied condi~
tlons by alikalins permangarate sclution in a given peried,
iz weasuyed as an index of N aveiladility. Bajel € al.

{ 1967 ) &n Delld agils, Mehte and Singh ( 1971 ) 4n
Gwalior seils, Dubey gt al. ( 1972 ) and Danger 8% al.

( 1979 ) in ssdium and dscp vertisols. indicated that the
alkaline XMnQ method of Subbdaish and Asija ( 1956 ) preved
to b the bast for detervination of E,



2.2. Need for P soll best

Plants tale up their phosphate principally es H.PO,
and less essily as HPO,". These are present in the soll
solutions and are derived from (1) adsorbed inmorganic phos.
phates eld with iron and aluminiue oxides, (14) hwates
and clsy minerals, (341) easily ascid sclulle compounds
paily ealclium phosphates eand (iv) a small and variabtle
fractions of organic P especially in acid soils, Olsen
et al., ( 195 ) deweleped reliatle test for messuring avai-
lahle P 4n scidic, neutrel and alkaline soils. Khera and
Datta ( 1969 ) used Glsen's method in alluvial sofls of
Delld,

S8ingh and Brar ( 1973 ), to correlate diffevent soll
tents with maige yespomse for P at different fertility
levels of the soll, concluded that Olsen’s method was found
to e a batter index of P avalladbility and correlated well
with the yisld and P uwptaks by maize at both the depth of
soils ( 0-15 and 15-30 om ).

Datts and Kamat ( 1959 ), Vithal Rao and Kisen Eao
( 1963 ), Kumarsswany ot al, ( 1973 ), Chandrathen snd Hari
Shankar ( 1973 ), Cabala Rosand and Santans ( 1973 ), Singh
and Brar ( 1973 ), Shrivastava and Jafri ( 197% ), Bangar
( 1977 ) followed Olsen's test to estatlish the correlation
between 804l available P and crop YOEponES.



23. Effeots of N and P fertilisation on the yield of maige :

As N and P are requized by the plantc thyroughout the
entize growth periecd, the relative efficiency and sclubility
of nitrogenous and phosphatic fertiligers are very important.

Smith ( 1952 ) experienced at Missouyd ( U.E.A, )
that there was an uptake of 167 to A kg of N, 50 to 90 kg
of Paosanamwnékcdl{aw in the naiss corop whish
yislaed 62.7 ¢/ha. long ( 1993 ) at Tenmpssoe valley state
(U.5.A,) found that maige erop yequired 160 kg N, 55 kg ?2535.
130 kg K0/t for 100 bushel of orop., ttringfiela ( 195 )
stated that the maise orop of 250 bhuskels/dectave uswelly
yomoved from sach hectare sofl 120 kg of N ang 62,9 kg of
POg. Oruspess ot al. ( 1961 ) obsexved that N and P uptake
were incyeased with inmsressing rates of supply of timse
mtrients at Missouri, Many vorkeys vic. Erantz and Chandler
( 195 ), Thakur ot gl. ( 2956 ), Werme and Sharpe ( 1958 ),
Berger ( 1962 ), Sharme ( 1962 ), Hair ( 1965 ) have also
reported the diffeyent lavels of N and P fertiligation for
the maisge orop,

Singh et gl. ( 1965 ) found that Meaviest yate of
N of 203.9 kg/be produced the highest yisld of stover and
grain of walpe, Similar obseyvations were reported by
Handlol ( 1965 ), Sayna and Gautam ( 1966 ), Schrimpf

( 1966 ), Anonymows ( 1967 ) and Ghosh ( 1967 ),
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Sharea and Gupta ( 1968 ) at Pantnagar observed that
100 kg Whe signifieantly increased the yisld of Cange Safed.2
over 50 kg K/ha and the gontrel.

2., Concepts and spproaches employed in soll fertility
evaluation :

Sedl testing can be wsed in detercining the native
mtrisnts of soll and foretelling the fertilimzer meds of
erops. It is impeyative to calibyute the seil tests based
on erop performance or yield responee to fertilisation.
Different groups of scientists empleoyed vorious approaches,
conoepts and wethodology for soll fertility cvalustion under
various soll crop enviromment system, wiich oan breadly be
clasaifisd as undey,

2.%.1. Sedl ammlysis correlstion eppreach :

Banger and Zends ( 1978 ) modified tlm &,7, reting,
and classifisd the native mitrisnts of soil (N, F and K) inte
6 groups us ageimt 3 groups specified by Mubp et sl. ( 1965 ),

Ve lovw Modeyrate lModsvately HY Ve
lov Pign Y Hen 0%

0 0.29 O.W-O.‘!O 0:“'1’0‘60 0;&—0;& 0&-*)1‘“1
catoon (8) 3.00

Av S(kg/Me) <0 lal.280 81420 421.560 ?3%’ >70%

20
Av, (kg/ta) <15 16.30 W50  T.65 66-80 > 81
Av,E 0(kg/be) <120 13.180 181-20 2300 ﬁ%’ > 8



2.‘0.& Critiocal lsvel ‘wmﬂh H

Cate and Nelson ( 1965 ), poimted out the eritiea)
soil test lewel of smutrient, below vhich a yeasombly sati-
& factory economic yesponse showld b8 expected from the appli-
cation of thet particwlar s¢il mtrient and sbove vhich the
probability of such response is low, Yagh end Fitts ( 1966 )
reported that if soil ®esting procedure 1s sstisfactory, 2t
loast 90 £ yemute showid 1ie in ths lower luft and upper
right quadrents (positiwe)., If most of tie plotted data
oocuyes in the upper left snd lower right uadzents (negative),
it indicates that eithey the axtractant is probelly not
suitabile for that particular 04l or the exporivent 13 not
conducted properly.

2.3, Targetted yield

e ides of targetted yield is origirated from
Mitscherlich concept, Balesundarem ( 1979 ) followed the
optimm mate of ¥ wiih Mitschesliich mods) for arriving at
cost bonefit details for the fammer to tailor the yield
target. To caleuvlate the amount of mutrionts removed by
a2 orop to attain a certain yleld lewel or thn spount of
fartllizeye to be adid to meet the mequirements of the
grop can be determired by the use of Mitscheylich forsulee.
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200, Agronomic mm ]

All India Co-ordinmated Agronomic Research Project
of the 1,C,A,R, adopted agronomie approach on the feriill-
ser experinentz in the field by different procedures, vis,
random selsction of fields with e consideration to tie
agro-clinatic conditions and other relevant information.
In cultivatoris field, experiomnts are soniucted with
greded doses of N, P and K fertiliser for recomrending
proper doses of fertiligerye,

2.k.5. Soll furtility.cumoedl survey spproach

On cultivator's fields well defined soil wmits,
such as associations, seriss and types, lelp to make the
fortllisr rocameendation, dased on sofil fertility snd
soll survey ( Stewart, 197 ).

2.+,6, TFertility gradient spprosch :

Tne selection of the proper rate of plant nutrients
i3 Anflwnosd by a knowisdge of nutrient requirement of
crop snd thes mtrient supplying power of the soil on which
the erop 48 to be grown. Fertility gradients are created
in a5 largs variation as possible in furti)ity levels to
ninimige imterference from factors auch as enviromment
and sanagement ( Remamocorthy, 1967 ).
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2.4,7. Approach of integrated soil testing :

Colwell ( 1971 ) realised that characterisation of
availatle mutrient status by itself, is not sufficient for
predieting the respomses to added fertiliseye, unless one
takes into account tle other soil variables 1like dulk
density, clay ete.

2.4.8. Probebility spproach

Fitts ( 1955 ), peinted out that profitebls increase
in yleld can be obtaimed by plotting fertiliszer treatment
against s0l)l test valwes, 7The index of probadility used in
peresntage ylelds within a given range of soil tests, may
oF Ay not respond to application of soil spondment, The
chanoes of getting respomse to fertiligers 13 much greater
on soils having low soil test values rather than high.

2.%,9. &edl test calidration by field method

In southern Bragil, the fast and Lmexpamsive fleld
pethod was used to calibrate soil teating by weing piant
height of comn grown under local faw conditlems ( Martind,
1976 ).

2.5. OConcepts employed in So0il and plant studies :

Variouz concopts Imve bash employed for soll ferti-
14ty evaluation from time to tinme vhich are emmerated as

follows,
2‘(/



i2

Bray ( 1963 ) axpyessed that " As the mobility of
a mutrient in the s80il deereasss, the amount of that matri-
ent needed in the soll to preduce a maximm yisld ( the
soil matrisnt reguirement ) inmeases, and fyow a variable
"mt" value, detemined principally by the magnitude of
the yisld and the optimum percentege composition of e
erop, to an anount whose valus tends to be a comstant ",

29’010 13edig's Jav of sddmum

his concopt explainsd the mature of sofl fertility.
s lav stated thet the mutricat present in Jeast relative
apount is the limiting mutrisnt. It implicd that all other
autrisnts were present in exeoss until the Mficient or
limiting mutrient was pads adeguate, visroupon the o
present in the next least relative amount Decame the defi.
cient mtrisnt and so on ( Bray, 19% ).

2:5.2, Soi) mutrient sequirement

Bray ( 194% ) stated that the suprliss of available
foms of a mutrient vary from 308l to soil, cowsing a
correaponding variation in the feytiliser requirement,
These soil suppliss can bs msasured directly with the
801l tests, This soll tost value can b sudstituted for
'BY 4n ths modifisd Mitsohsrlieh eguation.
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2.%.3. Butrient mobility congept :

According to Bray ( 1954 ) the roots effectively
obtain the yelatively ismobdile mutrients Jlike the phosphate
forus from the root surface gomws.

2.5.%. Pereentage sufficieney prineiple :

In viev of limiiing nutrient, the amount of nitrogen
ean bo adequate for only one yisld vhile onc amount of P or
K ( imzobile nutrients ) ean be adeguate for widely varying
yields, Benoe, P and K needs aye related direotly to
percentage yield but not to tetal yisld. Dut move P snd K
vill be reedesd to maintein the lewels in tle 20il to producs
nore yislds becauss of the larger ssount of the Iatriants
( Bray, 19%8 ).

2.5.5. Foreecast of yleld

Ti= prodabllity of yisid 1 obtalied, wiea all the
nutrisnts ave adequste, Tie kind of plant, the planting
pattern and density of plants sre Gterminsd and also
relsted to the physico-ohemicel properties of soil and
erop ssasen,

2,5.6. Peresnt yisld cencept

Bray ( 1948 ) stated that the percent yield was a
neasure of plant growth than check yisld, in zei) test
covrelation, begause, ewven with the egual amounts of applisd
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matrients, different soils will preduce different yield
levels om account of the inkerent difference in sell fertl-
1lity. Cate, Eunter and Fitts ( 1971 ) calculated the
peresntage or velative yisld by deducting the mutrisnt
being studied frex the yield of a complets treataent
divided by the yiold of e complote treatssnt, sultiplied
by 100,

2.5.7. A value conoept

Desn and Fried ( 1952 ) wed th® radlc-active
traoer technique and showsd that thés originsl soil content
of mutrient *A? ¢an Do obtaimd fyom the followlng rela-
tiomship.

B {1.T}
b 4

Where, B = added smount of labelled fSaxrtiliser.
Y = proportion of nutrient in the plant
derived frem B¢,
Pedba ( 1971 ), evaluated the Mitscherlich 'b?,
Fried and Deaps 'A' and Deans' 'a' eonoept for soil forn
tility.

2.5.8. Mitseleriich concept :

The wltimate odjective in spl) fortility studies
has deen to give sufficisnt mouledge of sol) plant yela-
tionahip to fammere to emmhle them to put into prectice a
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balanced fertility programme, It provides an opportunity
to the famer to tallor the yield target in twunwe with his
nometory considorntion. Also an attempt wes made to work
out the optisum rate of ¥ with Mitacherlich moded for
arriving =% oost bensfit detalils,

Ine general yelationship between the supply of a
given plant mutrisnt and the smount of growth, mads by the
erop was expressed with curvilimeay function and logaritimic
equation by Mitscherlich ( 1909 ). He concluded that the
regression cosfficient 'e' in the equation iz comstant for
each form of mtrient, megardiess of any change in environ-
sent, The following mmthesmatical equation was used meinly
foy analysing the resulits of fertlliser cxperimonts where
the respanses to several levels of a given nutrient had teen
neasured, Ome of the cbjectives being the cnlculation of
the effectivensss of the mutrient slready present in the
s04] 4n texms of the fertiliser. A matienatiocal equation
developed by Mitecherdieh ( 1924 ) 45 as follows.

dy/dx = ( A.Y )
Where, dy = inscrease in yield resulting frem an inere-
uwent of the growth facter.

éx = incregent of growth factor in the fore of
added mutrient (x).

A = paxipus possible ylsld obtaimed by supply-
ing all growth factors in optimum amount.
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Y = yleld odtaimed after application of any
given quantity of the factor 'x', and

C = proportiamelity censtant vhich depends on
the mture of growth factor.

2.5.8.1. Utllity of Nitscherlich conoept :

Hurrey ( 1924 ) stated timt the razinum effect of
the ingredient applisd, 18 produced and the crop yleld will
not be further increased by addition of any largey quantity
by using Mitscherlich's gecmetric pregréession asg

Qy/dx » KM-Y) or Y u M (1-e"F%),

where, M = upaxirum odbtalnsble yield by cddition of eny
smount of the sowroce.
Reswlts of cereal yleld by eppliecation of supsrphbos-
phate at the yate of 0, 1 and 2 owt were yecordsd as 15,25,
28,75 and 37.25 ewt respectively and with the help of thease
yesulits he worked out the valwes as M = 51,78, X = 0461k,
X = 0,79%6,

Secend $rial was conduebed with 0, 100, 150, 200, 300
and 400 kg/ucre of B in the forxw of Fitratc of sodn, The
yields recorded weze 1610, 2276, 253, 2730, 30W2 and 3250
kg/acre yespeotively. The walues were ebtaired as

Y
¥ = 0,3708, E = 0,382, 555 = 149,

Brey ( 1939 ), Hoover gi al. ( 19%2 ) and Caowther
and Yates ( 194l ) lad alse confismed tke concept of
Hitacheriich,



a7

Bray ( 1% ) expressed the equation as log (100.y)
= log 100-0,0062,b fer the comn erop in colloidal clay
( 3.0, beddellite-1l14te type). Wilcex { 1955 ), Reith
and Inksen ( 1963 ), and Seaife ( 1968 ), also suscessfully
utilisged the Mitacheriich modsl for evaluating fertiliger
requiremsnt for various erops, Balba ( 1972 ) evalumted

the corn resporse to nitrogen by the use of equation,
I= 0.&3 ( 1,10"'0.”.’5 x 0'329 - OOQWE z).

Balasundaram {( 1979 ) followed tho use of Kitseherlioh
model for effictent and bemsfiefal cost of fortiliser use
for oltaining buzper yield. In sorghm crop, 1@ showed the
efficiancy factor by the we of eguation in sandy-loam and
lean solls o8 -

Y s A (1e10-0+00019.D-0.0046 x,

Y= 4 (J»m"o’m""""‘m ) wspactively., The
petterns of yisld responss to fortiliser arc oumplex,

Wileox ( 1937 ) employed Mitsolexlich equatieon, to
find out the gomeral anmd specific quantitative relation
tetween plamts, other growth fuctors and ylcld., He further
stated thet the yisld of a erop is inveysely preportionsl
to its nikrogen content, and is given by the equatian
Y= wmre, Y= yiodd, ¥ = por cent of K in ths erop,

K = comstant.

2.6, Shortcomings of the Mitsclerlich equation
The Mitscherlich equation would desirally bs podified
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in such a wvay that the effact factor would 1o detemined
separately in each test, Bray ( 194k ) using the seil test
values for b, found that the Mitscherlich relationship holds
good for approxizately tiem ssme value of 'cl' » although the
phys isal and chemdos) poil properbiss might wary vithin
rather wide range and viwre the Wtisate yields undsy W1l
treatmont also vary considerahly. Balbe and Bray ( 19% ),
ussd b (sol)l forms), as the soil test valus, wimyens
Mitscherlich wsed the equation to caloulato *h' in terms of
added fertiliger unit, 7The eignificance of the "efficieney"
factor is discwsesd and the conoept of using these factors
to evalmate quantitetively the relative effcctiveness of
nutrient forus is sxplained and f1lustyated,

The valldity of fertiliser requirenents, predicted
on the btasis of soil tests, is dependant on ealibration of
the test valusz agaimst yield yespemse ( HMshop st al. 1967 ).

247, lodification of Mitscterlich concept

Bray ( 1929 ) conducted & fisld test for svailable
s0il P and explained that, ,,. Yoitker tlo attcupt hes bwen
sade to the major composits "awailability® of the forms of
a givan eleuent present nor to a feeding powar of tis plant
roots, simQated in the extracting sclutiom weed... Instead
of that b» took a chemicnl test on the basis of extract of
all the form or forms of olsmente { Bray, 1548 ),
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Bray ( 1937 ) end Capo ( 1938 ) fallowed the modifisd
squation for detommimation of the mutrisnt content of a seil,
Bray { 15hk ), Just modified the eguation dy/dx = (A.Y)C , as
log (A-Y) = log A.alhl On the basis of this equation ke
expressed that the escunt of exchangeallo K in the surface
soils of the corn belt i3 dirsetly related to the supply of
K to the avep. Bul the valwes of & obteimed fo com,
Jegmws, soybians and whwat do not confirxw to Mitscherlich's
original 1dea of & constant LY valuves for 2ll) erops. On the
rodified equation, Bray et al. ( 1905 ) coniwcted an expsri.
ment on the totel organic and avellalble forrws of P in soil,

Bray ( 1545 ), again modified, and stated that the
soil test valus can be substituted for ‘1 in the equation;
log (A-Y) = dog “"“J.hl + Gy X ). Eacause suppliss of the
available forme of a mutrient vary fyow soil to eodl,
caus ing a coresponding variation in the fortiliseyr regqui-
vemont, He ealowlated e, = 0.,006%, when av, K 4in the 20l
ranged frem 40-.300 1tWaeecve., 1t moans that the seil requi-
repent of exchangeable K for com 15 300 lh/aocre. This is
constant for com within limits, and doss not change appye-
clakly for corn balt conditiens. Aay vale of hl dowey
than 300 potnds, therefore, will producs a lowsy yisld,
which vill be approximately & conisiant porccntage of saximum
yield,

Bray ( 1948 ), 4rnodd €t ai. ( 1951 ), ~rnold (1953,
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Bray ( 19% ) also confimwed this concept and expressed that
¢ should vary with a kind of plant, fom of nutrient, feyti.
lity patterns of the mutrisnt in the soil, planting pattern
and rate of planting. Frow this amlysis, it follows that
any variation withia thesc factors will =affect the ability
of the plant to talse up the nutriest amd the fomm of mutri-
ent within the yeach of its root syster or it will change
the vale of o,

Ba:ba 8% al. ( 1956 ) and Bray ( 1958 ) expreszed tle
my equation vhere Brey, 1ecognizing the origiml soil form
and added fertiliseys, could observe different efficient
factors. Be modifind the origims] equation -

log ( A=Y ) = log A (b + x)
to log ( A-Y ) = log A«albl-ax .

The ters o,b, is not rclated to ¢ or x, this is, Y
and hl are independant veluss rather than being mseasured
in tems of the form of x being given by this equmtiom. The
effectivensss of the sdserbed farm was found to be 2% tiwes,
than the efifectivemsss of the dllute, ncid eoluble P in his
vork.

Findiay ( 1973 ), poimted out en Druy'z equation,
that 1t is wecessary to werk on adjacsnt plots im vhich
level of mutrient 15 mifore and sufficlently lov to pamit
a mlatively large yisld reapomes o the mtrient.

®e
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2,7.1. Testing of the eonespt for fertiliser wse for
e various scil/eveps

Bray ( 1998 ), expressed the correlation of P safld
tost with responme of wisat ( A = 51.6 bushel/acre ) fora
broadcsst and double diseed application of sclubie phos.
phate in graneds 1ight s11t losm Scdl. The resuits were
obtaimed in the fore of equation i-

log (A-Y) mw 1og A « D.038% b ~ 0.2% log x.

Whare, b is i 1 of sorted F eveniy distyiduted in tie
surface of 2 »illian 1b of soll as peasuzed by the P test
and x 1z in texms of 1b of solulle Paﬁgfaew applied in
Droadeast and doudle disced distributien pattern.

Vevra 2% al, ( 1979 ), foliowed the liitscherlich-
Bray equaiion, log (A-Y}, = log A « C,008% B - ¢ for m.
(A = 62,% bushels/acre), In this, the valwe of 0.008 for
¢ for yield in ths cx form of the equation zoans, a higher
efficdency of ths drilled phospimte than o welue of 0.29
for ¢ in the ¢ log x form for breadesst phozphate, 1ike
wise, similay obeervations were obtained by Zray { 1963 ).

Vejragupta gt al. ( 1963 ), reported that the res.
pomnse to the fertiliswy appiication of P nubtriemt is usually

too small to be weasursd correctly. Bray P-2 soil test
values and rice yleld were corrslated dy the equatien :-
log (A-Y) = log £4-0.158 bl « 0.8 log x .
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Mackay et a1, ( 1963 & 196% ) and Bishop g% ml.
( 1967 ) followed the Eray equations mlating potato yisld
to soil nitmte production and N fertiliger, exchangsahble
K and X feptiliger, and av.P and pbhosphate requirepents,
mspectively, in fresh semple and air dried sample for
vally and sountain soil groups as wndey,

Sofl Efficiency Hitrate Av, sedl P
group factor (Gisen scdl test)
Yally S 0.022 0.0186
Kountain Gl 0.013 0.0220

Vally e 0.0052 0.0033
liountain ¢ C.00%2 0.0039

Balasundares et gl. ( 1972 ) wsing the equation
L log (A-Y) = log A-0,0059 b - 0,001 x 7 for CGE-1 4n
the ealoarechs sofil eslculated the efficiency fuctors for
soil and fertilisey, LUbangpalas ¢t al. ( 1973 ) following
te equation [ log (A-Y) = log A-0.0008 B, - 0.0067 x 7
in Kalathuy aseries for high yielding rics varistiss tested
in tl» trials, cerrelated tke soll nitrogen vith N mespense.

Balesundayse ( 1975 ) stated the economic dose on
ragl by Bmy equation. The econopic dose was found to be
58,6 kg of E/ha, 20,0 kg ¥/ba and 13.6 kg of K/ha in Nack
eolle, 5imlarly, Balasundorex 8% al. ( 1976 ) worked ous
the ccommic fertiliser forudlations by Bray's equatiom for
ries,
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Barkar ( 1977 ) caloulated the P fortilizer require-
ment of sugar-bect by Bray equation [ leg (100-X) = log
10030.(18 b, - 0,008+ x J with Olsen soil P test valuss
for the soconomic yisld under Turkish seil and cultural
conditions,

Biddappa amd Patmaik ( 1977 ) condueted f£isld expe-
rironks ob the effagte of incressing mate of X and P on
yield respanse of rice, Ifficiency factors for native and
added fertiliseys have been calowllated on tle basis of
Mitscherliich-Bray equation. Evalustion of site spécific
recommndation based on these efficiency factors, as 86.2
kg of N and 1k, kg of Paﬁyfm was comsipyed optimwe for
obtaining 87,9 pey cent of theoretical maxisum yield
( 3236 kg/ba ; in kbarif and 111.0 kg ¥ and 20.8 kg
?ao./ln for getting 87.5 por cent of thewetical naximm
¥islé ( #379 kg/ha ) in rabi scason, yespectively.
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Chapter III

MATERIALE AND MRTHODS

The present investigation on soil test erop respome
correlation vas undsrtaloen in reiny ( Kharif ) and winter
{ Rabs ) seasens of 1978-79 with & visv to find out the
correlation of ¥ and P soll tests with saise ( Zoa pays L, )
hybrid Canga Safed-2 es an indicstor orop through & modified
Mitsclwxiich.Bray equation, by laying cut field expsriments
on the vertisols of Mahatma Phule Xrishi Vidyspeeth, Rehuri-
W3 722,

3. ¥aterials
3.1, ©Sells

The exporinents were laid out o o nodiue Black seil
of Seamrgaon seriss of vertisols. Sawergaon series comprise
tx sweabers of fire montmoriliomitic, ischyperthereic femily
of Vertic ustropepts. It comtalms fow lims concretious at
the surface and the substrata pessessed yllowish brown to
brownish gy coleur., The effective rooting dopth on an
average 1s moderately deep, extending frow the dopth of
W5 er to the surface, Oemrally, these sofls are eltivated
Tor maipe, sorghhm, wimat, vogetabloes end several horticul-
turel ereps.

3.2, itedl sumpling teckmique
For exanining the physico.clwmical propertiss of the

-
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soils, representative seil samples were collected by Hoffer's
tube from a gometic layer of C-15 ow of gach piot in both
rainy and winter scasems. The soil ssmples were kept in
buttor paper dags and then tramported to tle isboratory fer
furthey pracessing, They weme drisd in shade on clsen white
papere and crushed in & woodsn morter and pestle to pess
through & 2 ™ sisve, snd stored in properly labelled esrtoen
boxes for furthsr cremionl enalysis,

3.2.1. ?mi%ﬁbﬂm ﬁWﬁ’ﬁﬂ of tix EQ?.E:

The physico-chemiosl charaoteristics of the solle are
presented in Yadble ],

Talle 1 : Physico-chenicel propesriiss of the colls
{Average of 15 sogl samples),

Propertiss fesny ceason  Winber sessen
Sand £ 2,00 2.5
541t % 2,80 2.2
Clay % 48.10 %1.26
pH 8.0% 8,00
Conduotivity (wahos/co?) 0.1 .33
Free 1lime (CaCOy %) 7.8% 8.43
Cek 40, (“ﬂ /100 g soil ) S?C% 53-12
Organic oarbon X R VR Y
Aveilatls B (kg/ba) 18%.10 192,00
Availatie P (kg/ba) 8,25 8.80

Aveilable X (kg/ba’ ga7.0% 507 .96
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The solls are madium biack in colowr derived frem
Deccan trap, It is alkelim in yesction having a fov lime
conpyetions in the olay satyix. The fertility status 12 low
for svailable K and P and higher for aveilalle X,

3.3. Experimentel dstalls :

Nitrogen and plhosphorus series experiments were eendu-
gted in rainy and vinter ssasome in 1978.79 scpayately. The
details of the layout of the experiments conducted sye dpicted
in Fig, ) and 2 respectively,

The experimertsl dsteils are as wnder -

Rainy Winter

Design R,B,D. R.B,D,
Replicatiom 3 3
Humbor of treatmsnts

1) ¥ series ¢ lsvels 9 levels

i4) P seriss 6lovels & levels
Gross plot size (m) 6.3 z 3.0 6.3 x 3.0
Net plot aips (m) 3.0 x1.8 3.0 x1.8
Spacing (om ) 0 =z 60 30 x 60
Eowving date i2 Mly 1978 22 0ot 1978
Hayvesting date 24 0ct 1978 8 Ped 1979
Plant density (plants/ha) 55,599 9%5,95%

Thining anéd gap filling were performmd cight days
after soving snd only oo Isalthy plant wes retainsd at
each bill, UWeeding wvas done after on® month of sowing.
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3.%, Detalls of treateents

. Sexies
Treat, No.  Treatasnmts  H(kg/ha) N (kg/plet)
1. Ep, K .0 0,000
2. 4Pk a5 0.105
3. NPy Ky b 0.210
b, ByFa%y 75 0.2
5 R Py Ky 200 020
6. NPy Xy 12% 0.526
7. KPqKy 1% 0.632
8. Py Ky 179 0,736
9. BaP1 Xy 200 0,82

For B serxies, half of te dose of H wue applisd fame-
dlately after zowing and rest mlf of the dose was giwen
after one ponth in all the treatments, Basnl dooe of Py0g
at the rate of 75 kg/ba end K,0 60 kg/be were added in each
of the treatwents for achisving suffisiency lsvel of soil
fortidity.

B. Sories
Treat.No. Treatmomts P, 0g(kg/ba) P, 05(kg/plot)
1. P K ° 0.000
2. PN E o) O.241
3. PR Ky "0 0.482
b, PyL K 60 0.723
. BN Ky 80 0.96h
6. Pl Xy 100 1.10%



For the P ssriss, helf of the dose of K was applisd
impediately after sowing and r¢6t half of the dose was given
after o® ponth in all t» treatasnts, IThe K at the rate eof
125 kg/ba sand K0 at the yate of 75 ke/ba as basal doses were
applied for obtaining sufficisney level of soll feytility.

The B, P and K wvere applisd to the 501l at the time of

sowing through urea (.83 £ N); single superphosphate (15.65 %
Pzas), and suriate of potash (60 £ K,0) respectively,

3&55 3”{@@3& i

The fimwt light irrigaticn wes given on ike day of
sowing as theye was » moistuve deficit in the soll. Thereaflter,
the Airrigation imterval of 12 days was maintaimed throughout
ths life span of the grops, In all six irrigatiome for rainy
season and % irrigetions duping winter season wsiv giwvenm,

3.6. Piant protectien wbrelas

For protecting tie erop frem stalk.boyer infestation
during seedling etage, spraying the Indrin 20 EC at tie rate
of 700 sl in 70 lityes of water per Mectarc wae adopted and
tht suwe was yepsated after a fortnight.

3.7. Detersimation of plant element :

For determining the pimoral comstitution ( N, P and X )
of the maisze crop, two plant ssmples were seilectsd from each
of the treatments of 3 replications frem N and P sories at knee

high, tasseling and hayvest stages. The plant sempiss wem cut
off close to the ground by Imifs and pacied in 2 brown paper
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bnp, At harvest stage, the grain and stover samples were
collected separately. Tiey were dried in the shade and sub-
sequently in the oven at comtant tempeyature of 65°C,
Further, they were milled propesly through e willey mill
(20 mosh sisve) and preserved in smell broewvn bags for deter-
sirations of mineral wake up with yegerd to N, P and K.

Methods of ammlysis

3.8. Seil

The 204l samples were clamically produssed as per the
sothods shown in Table 2,
Tabile 2 : Amalytical methods for soil amalysis,

Characteristice Method adopted Feferonce
1. Goil yeaction 112,%(804) to water ratin) Bates, 19%
2. Electricel Condustemetric (112,95 Jacksen, 1958
conductivity (804l %o water yatio’
Mechenieoal Inkernational Pipette Piper, 1
3. r ipe per, 1966
&, Free 1ime (CaCO,) Calpoimeter Allison
3 Hoodis, 1965
« C.E,C. Asponium acetate Bremmey and
g = Keoxsy, 1965
. id titration lalkley and
6., Organic earbon  Rap ESack, 719 Y
7. Total nitrogen  with Bal's modification Jacksen, 1967
8. Availalde Alknline permmanganate gSubbiah amd
nitrogen pe Asdla, 1996
g, Avallabls 0.5 K gam3 (pE 8.%) Clsen 2t al.,
phos phorus 19%
. Availakle Beutyal Rormal and
10 pom& smponive acetate Maz, i9%2.
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3.9. ERlang

The plant semples were digested h;rw}agmznzczm
céngentration H,50, is 1t) preportion ( Patkircon and Allea,
1975 ). The plant samples were clemieally prowsssed as pey
the methods shown in Tabls 3,

Takle 3 : inalytical wethods for plant snalyeis,

Characteristics  Method adopted Refereme
1. | Micro-kjeldahl Black, 1965
2 P Vanadomol ybdophosphoric Elack, 1965

* acid yellow eaaeagho k, 196
3. K lange 's flape photometer Elack, 1965

:309- ttatistical amlysis

3.9.1. Data collscted were computed by using statistical
sethods for agrisultural worisr as descrided by Pamse and
Suidmtee ( 19097 ),

3.10. logaritimic equations

Theorstical maximam yisld ( Y exis intercept of the
curve log Y agaimst 1/x ),

=8 = No, of trmateents (¢) « =X4). ees 3.1
SIYL = =X (o) +=X% eee 3.2
¥hare, log ¢ = Iheoretical maximm yisld, and for

further caleulation of diffceyent doses
of fertiliseys,



logy= o- ¥
Where, X is the dose of fertiliger.

Fitting ths ourvilimser production funetion squatiom :

‘! = 8 % bx + g xz e e
Correlation cosfficient (Y) and cosfficient
dstemminations ) sss

Evaluation of comstante ‘e, and ‘c' a8 pay
Mitsclerlich.Bray equation :

log (A-Y) -luzﬁ-elb- ex -

Where, A = Thooyetical maximum yieid.
b = Eative soil mutrisnt.
¢, = Iifficiency factor for soll. L
¢ = Ifficisncy factor for added mutrient.
X = Added natyisni.

Effigjency factor for sedd (e, :

log A - log (A-To)
a L E B}
2 )

Where, A = Hexiwm obtafmable yisld.

1,0, contrel yield expressed as 5 of theoretical

moximm yield 'Al,

3.3

3b

3.5

3.6

347

3.8

P = Soil test value of mutrient expressed in kg/ba.

Efficiangy factor for adied mitrismg (o) :
(log A ~ eﬁﬂ = dog {A-TX)

X

[ X N

C =

3.9
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WVhere, x = added fertiliger mutrient.
Ix = ¥eld at x lswel of fertiliser mutrient added,

 Equatien 3.9 becomes

CX» 10‘ A - 01§ - 1“ {Ann) s 3*10
On the basis of equation 3.10
(= X)gzt)
=XY -
e = s ses  3ed1
{(SX)
=x2 _ B
The site specific recommeadation of fertiliser for maime
through Baule Unit
&) Baule equivelsnt to sell/fertiliscy mutrients, M
0.3
K -] ves 3;12
s ffislency factor for
e, ore

Baxie equivalent, M adopting efficiency factors,
o, oF ¢ are used for soil or fertiliger nutrients respe.
ctively,

b) Baule wniis for sofl tricnt, N
-]
i = ¥ for soll ees 313

¢) Fertiligmy recommendation for yield.

kg/ha of . lNo,of Baule Baule wmits _ Baule

et iger wnits sequi- ~ of sofl X equive .. 3ol
red &8 0, ), mutrients lent of
2, 3ork fertiliger

nutrients,
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Chapter IV

RBSULTS AND DIBCIBSION

For mordtoring the effect of greded levels of N end P
on the yield snd uptake of N and P by maige, tvo fisld exps-
rizents weye conducted oms each in wainy ( kherif ) and vinter
( rabi ) sessons on N and P seriss on the Savargaon seriss of
vortisels, Further, by matheuatical manipuWlation, the quan-
titative evaluation of the efficiency of N and P acdl tests
and fexrtilisey yesponse to malse through a wodified Mitsoler
lich-Bray squation were vorked out with a visy to find out
the fertility comwtants in yegards to N and P, The results
of the experipentation axe discuszed Delow,

h,1. N seriss

b.1.1. Effect of geaded Jevels of X op the dry matter
productions at diffeyen; cstages :

Effect of different N treatment on the dry matter pro-
dustion at kmee high, tasseling and harwst ( grain end
stover ) steges of mals® in yainy and wintey seasons weye

statistically tasted 2nd date are presented in Table & and
also grephically depicted in Fig. 3.

b.1.1.1. Dry matter production in miny season

Tre data in Taltle 4 prevesled that tke tatwent
differences of R on the dry matter production at kmpe high
and tesseling stages veore found to be significant.
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The hghest dry matter produstion of 38,52 g/plant at knee high
and 148.85 g/plant at tasseling stages weye yecorded by the appli
ecation of 200 kg N/ha, BHowever, there were no significant disrf.
cyenoes in the yisld due to the application of K at the rate of
125, 150, 175 and 200 kg/ha at kmee high stage, &imilarly, the
D production due to the application of N at the rate of 175 snd
200 kg/ha at tasseling stage was on par, Sipdficantly lowest
M yleid was obseyved in oheck plots. Almust siniiay olserva.
tien wvas pleo zseported Ly Bmosele ( 1968 ) for Leccan Double
hybrid maige, The I¥ productions dwe to the application of N
at all the levels signifiecantiy incyeased the yleldSof maize as
compared to the contral ( H P K, ), except the treatment nlylxl
at xnee high stage,

The effect of different N levels on the grain and stover
productions ( Table 4 ) at harvest stage Lmilcated that signi-
ficantly highest grain productien ( 72.15 ¢/hc ) was agbseyved
in the treatwent 200 kg N/he. However, thorc were no signifi.
cant diffeyences in the trectments, vhere N were aprlisd st the
rate of 125, 150, 175 and 200 kg/ha. The applicetion of N at
the rate of 50 kg/ba and its all the higler lovels were sipgni.
ficantly swperior in inoweasing grain yleld of com as compayed

to ﬁoPlxl and lﬁ?lxl tmamms) but these bveatmenls on par
WK‘H'\ cach o'H\&A/\.
Similay trend due to the effect of graded levels of N

on the stover productions was alsc oteserved st sten in grain
production. These results aye in conflrmity to those yeported
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by Singh gt al. ( 1965 ), Anonymous ( 1967 ) and lasstity
( 1974 ) 4n csleareous sandy solls with maize o8 an indieator

cYop,.

%,1.1.2. 04 production in winter season

An appraisal of Table & reveasled that the additien
of B at 21l the Jevels sigmificanily imorecsed the DM yleld of
paize at kpse-high and tasseling stages as coupared to no
nitrogen, vigpificant higher M production at kree-high and
tasseling stages wvere observed in the treetment 179 and 200 kg
B/he yespectively as compared to the rest of the treatments,
However, tlpse treatpents were on par with each otler, The DM
productionjin the treatwents 125 and 150 kg I/ha were found to
be on par with each other at kmee high stage.

The N fertilisation at all the levels significently
increased the grain and IM yields of malge as compared to no
nitrogen. Significantly highest grain production ( Table & )
vas observed by the K application at the watc of 200 kg/be.
The epplication of N at the rate of 175 kz/lm wes on par with
200 kg of l/ba in both grain and IM prduction.

Sdmilar observetions were also perccived by Phadle
( 1970 ), Mandlol et gl. ( 1971 ) and Singh end Brar ( 1973 ),

Comparison of ¥ production in raeiny and vinter seasoms
rovealed tlat grain and stover productions in rainy season
va@ cowmparetively wore than in the winter, indicating ths
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superiority of the former over the Jater. It moy presunmably
be due to the optimux soil temporature, sensonal effect vhich
has initiated in the better root growth and Wiimately resulted
into higher IM productiom,

,1.2. Concentration and uptake of ¥ as influenced by the
graded levels of ¥ at variows stages of com

The data of the per cent concentration and uptake of N,
P and K at different stages were processed statistically snd
aye presented in Iagdbles 5, 6, 7, 8, 9, 10, 11 and 12 for rainy
and vinter seasons.

4.1.2.1. Hainy seasen

Perusal of the Table § and 6 reweanled that the N
concentrations were increased with the corrcsponding increase
in N levels upto certain extent ( NgP,K ), but 1t wves declimed
later on ( H791K1 and NgP, Ky ) at kmee high and tasseling
stages as per the law of diminishing retums. Significantly,
the highest concentration of H ( 1,160 % ) at knee high and
( 0,740 % ) at tasseling stage were found in the tyeatments
150 kg of N/ha, Howsver, the applicetion of 150 kg N/ha was
on par with the treatwents where N was applicd at 200, 179 and
100 kg/ha at kmee high stage. At tasseling stage, all the
troataents were ob par with sach other excopt contrel (BoPyK,y ).
timiiay obssrvation was also reported by Shinde ( 1972 ). as
regards, the uptake of ¥ at both stages, it vz found to be



signifiocant.

the uptake of N was considered,

Table § 3

38

The application of N at the rots of 1295 kg/ha was
on par with 150, 175 and 200 kg/he of N at kmee high stage when
The uptake of N in the treat-
wents 175 and 200 kg N/ha w3ys found to be on par with each
other at tasseling atage.

£ concentration of N, P and K in the maige
different stages of growth, as affected by levels of

N ( Rainy asaseon )

ants at

Ireatment Kmoe high iasseling
N P X i P X

KPyKy 0,990 0,303 1,710 0,703  0.230 1.52
K, Py Ky 1,003  O.}h 1,693 0,713 0.0 1.52
BaPyKy 1.013  0.392 1,687 0726 0.3 1.53
ByPyKy 1,020 0.5  1.657 0727  0,2% 1.52
NP K 1,120 0017 1,633 0,736  0.2% 1.53
NgPyKy 1,13 0.3 1,53 0.733 0,253 1.55
HeFeKy 1,160 0,387 1407 0740 0.M3 1.53
B.P Ky 1,130 0.38 1,373 0.7 0.3 1.52
RgPy Ky 1130 0,331 1,250 0.735 0,233 1.2
F test s L H,8, * R.8, N.8,
GeE, & 0.033 0.,0025 0,026 0.0078 0,008  0.008Y%
CeDe at

5% 0,099 0.007% - 0.0233 - -

1% 0,139 0.0006 - 0.032% - -
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Table 6 1 k¢ of N, P end K (g/ ) by walze at
ferent & & of Qrw%z,ln:s affected levels
of B ( Rainy season ..
Tyeatzent Knee high ¢ Tasgeling
] P K N P K
NoPy Ky 0,160 0,048 0,273 0.7 0Ja22 0.79
Ny PyKy 0.0  0.082 0.397 0,55 04378 1.09
NPy Ky 0.383  0.105 0466 071 0.239 1.50
NyPyKy 0.300 0.,121 0.M80 0,85 0,290 1.76
KKy 0,310 0,116 oOM%L 0.1 0,309 1.89
NgPyKy 0,365 0.33 O0M7 0,9 0,330 2,02
BgPqKy OMl1l 0,138 097 1,01 0,332 2.08
BPi Ky 0,429 0.3 0,522 1.055 0.8 2.7
NgPy Ky O35 0,128 0,481 1,096 0.3 2,25
¥ test * - LU " - L1
C.B, 2 0,0 C.00+7 0,0003 0,021  0,00612 0.0184

CeDo8t 5 & 0,1199 0,01 0,00097 0,064 0.018% 0.05%
14 0,692 0,020 0,00% 0.090 0.0259 0.078

At ke high stage, the concemtration and uptale of P were
found to e signifieant, while tho concentration of K was obsen.
ved to b8 nom significent, but the uptals of ¥ found to be signi-
ficant. The concentration of P and K were found to ™8 now signi.
ficant, btut uptaie of F and K found to be sipnificant at tassel.-
ing stage.



Table 7 1 & concentration of N, P and K in the maige
harvest stage as affected by levels of N (

L0

g::?at

season |,
m‘rmamm Grain s Ltovery
“K P K TR P X
HgPy Ky 1.2%3 0,303 0N 0.293 0.122 1,58
By Py Ky 1.300 0,307 OM20 0.2 0126 1.63
N Py Ky 1,396 0.312 0M15 0.297 0el29 1,656
HoPyKy 1067 0,317 0413 0.300 0130 1.693
B FqKy 1.533  0.333 0403 0.310 0,135 1,740
BgPy Ky 1,600 0,337 0.393 0.323  0.139 1.806
HePqKy  1.68% 04327 04390 0,336  0.33% 1.870
NoPyK, 1,667 0,293 0,380 0.35%  0.132 1.8%7
NgPqy Ky 1,653 0.283 0,360 0.3%0  0a3R 1.817
P test »e K6, HB. - - o
S.E, £ 0,45 0.0205 0.0236 0.0165 0,228 0,06
CJh.at § % 0,135 - - 0.0k%3 0,689 0.072
1 % 0,190 - - 0.0693 0,973 0,105

The data in Takle 7 and B st harvest clape indiested
that the significantly highwat concentration of N (1,684 %)
in grasn and ( 0,390 % ) stover were observod in the treatments
150 kg W/bha (HbPlxl) and 200 kg K/ha (RBPlﬁl), yespectively.
The epplicstion of ¥ at the rate of 125, 150, 179 and 200 kg/ha
wejre an par with sach other when the concertration of N 4n
The treatments of 175 and 200 kg of N/ha

grain wvas considered.



in stovey yisld were observed to b sipllar,

bl

The application

of B at 50 kg/ha and its all the higher levels were signifi.
cantly superior in inoreasing concentration of Il in grein as

Taltle 8

s take of N, P and K (kg/ha) by medize ovep at
ggmae staée, as gffv ! >

{ Lainy season J.

4 by lovels of N

Treatment Grain 1 stover
P K % P | 4
BoPgK; 30493  7.Mb0 10058 8.739  3.649 W7.167
NyPoKy  36.852 8,655 11,845 11,21 kB89 62.590
NoPy Ky 50.3%0 11.1% 15,109 12,95 5.632 72.4%58
BPy Ky 67.903 1b.643 19.200 16,94  7.380 96,158
8Py Ky 80.L00 17.200 20,956 19.852 6.638 111.818
HgPiKy 102,640 21.611 26,365 25.637 10.9%3 242.540
NgPyKy 112,817 22,380 26,72% 27,463  10.971 152,320
N,PyK; 118,170 20,723 26,837 30.M06 11,532 161.370
NgPyky 122,762 20,191 25.758 3197 11,540 159,730
F test o L 2 . L L) " , e
LB, 2 3.095 0,693 0.771 1.3 0451 7.0%
Cloat 5% 9.2/0 2,078 2,312 3.969 1472 2,148
1%13.10 2,930 3.38% 5,499 2.11% 30.033

Further, it wvas observed that the concentration of P
and K in grains as affected by the application of different
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H levels was found to be non signmificant, DBut, vhen total
uptaks was considered, it was found that H fertiligetion
signifioantly influwenced the uwptale of P and K, This may
be due to incressed DM produotion by the N application which
resulted into increase in uptaks of P and X by tIs crop.

Tmse yesults are in close confimmity as yeported by
Chaugule ( 1968 ), Moreover, Kharche ( 1969 ) rcported that
the K content of malpe grain showed o pesitive incresse with
inereas ing lewvel of N,

b, 1,2.2. Winter seasen :

The concentration and uptalm of N, P and K as
affected by graded levels of H at knee high and tasseling
stages were statistically amslysed and are presented in Tables
9 and 10,

An appraisal of Tebles 9 and 10 revealed that the
treatpent differences on the concentration and uptake of N
vere found to be sigmificant. Bignificantly, highest concen-~
tration of § ( 1,19 % ) in medpe plant was recorded at 150
kg B/ba fallowed by 200, 175 and 100 kg I/ha at lmee
high stage, However, tiere was no significunt differences
among these tyeatpents, Significantly, highost concemtra-
tion of N ( 0,747 % ) was found to b8 in the treatmwent 150
kg BE/ha followed by rest of treatments at tnsseling stage.
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b ignificantly, lowest concentration and uptoke of N was found
in check plots at knee high and tasseling stage.

Table 9 : ¥ concentration of ¥, F and K in the maise

at different stages of growth.as affected by

jovels of N ( Winter season ).

Treatment

Koo high ¢ Tessellng
NoPy Ky 0,99 0.312 1,717  0.680 0.207 1.57
KPK 1.00 0.35%7  1.703 0.706 0,207 1.550
Nof'gKy 1,01 0,399 1.660 0,710 0, 207 1,547
HqPq Ky 1,02 0M25 1,630 0,713 0.203 1.5
§PqKy 1.10 0029 1.953 0,723 0.203 1,560
NPy Ky 1.5 0417 1.5% 0.733 0+207 1.550
NgPyKq 1.15 0,391 1430  0.7W; 00 1.533
NoPyKy 1413 0,367 1.363 0743 0,87 1.540
NgPyKy 1.2 0,38  1.260 0.7M0 077 1.530
I test *» " . * N, N.8,
S, 3 0.025 0,006  0.034 0,08 0,006 0,010
CDeat 5% 0,075 0.012 0,072 0,09 - -
1% 0206 0,006 0102 0,076 - -

The concentration in the maige plantc of P amd K

( Talle 9 ) as influenced by N applieatien werc found to be

eignificant at knee high, but, at tasceling stoage, it was
found to be not significant,
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Table 10 ¢ of B, P and K ( ant ) at
Ugffemnt 8%&3&3 of groxl 3 ma by Mvels

of § ( Winter season ).

e

Treatpent mp hich - 3 g I8 8;},& %
BoPy 0,123 0,039 0.213 0,296  0.090 0,67
By PyKy 0,193 0,063 0.297 04393 0Cad15  0.67
U pyKy 0.206 0,080 0,340 0187 0,241 1,08
NyPyKy O.+3 0,301 0,387 0.,610  0Jd7h  1.33
NP9Ky  0.270 0,105 0,376  0.703 0198 1.2
lighy Ky 0,300 04109 003 0793 0.223 1.&7
NgPyKq 0,326 0,110 0,3%  0.870 0.220  1.79
HoFq Ky 0.353 0.115 0427  0.890  0.226  1.86
ligPyKq 0,38 0106 0.383 0,903 0.217  1.89
¥ t‘at L] LE ] L L L b L 1)
S,E, 2 0.0323 0,003 0,010 0,015 0.007 0.0
CoD, 8t 5% 0.097 0,000 0,030 0.0 0.020 0,080
1% 0,13 0.00% 0,003 0.062 0.028 0.223

A close look at Tahles 11 and 12 indicated thet signi.
ficontly higest concentration of ¥ ( 1.5 & ) wms observed to

he in the 175 and 200 kg of K/ha followed by
kg /b,
the treatments,

150 and 125
Boweveyr, th@re was no significent differcnces apong
The yield of ¥ 4in 100 kg /he treatocnt was

on par with 50 and 79 kg of N/ha, but wes sipnificantly
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supsrior to 25 kg B/ha and check ( BOPIK ; plots, The wptuke
woe found to be highly sigmifioant as showed in Table 12 and

graphically presentsd in Fig, b,
( 80,76 kg/ha ) in greain yield of maige wes jyocorded by 200
kg of N/ha treatment.

The highect uptoke of N

Table 11 : ftcmrtzazégn of R,ﬁﬁm& ¥in the palee gum
e inter scason 3,55 nffected by lavels of
Ireatment Grain . 3 « tover

1] T X N P X
NoPyKy 1.970 0,256 0.3%0  0.252 0,117  1.540
By PyKy 1,330 0.267 oMbl 0, 260 0.112 1,980
BPyKy 1,367 0.276 006 Oe73 0.129  1.640
BaPyKy 1,380 0,290 0,397 Ge290 0,127  1.703
B,P Ky 1430 0,307 0©.390 0,303 0.3 1.780
HgPyKy 1,480 0,326 ©,383 0.320 0,139 1.810
KePyKy 1.50 0.303 0.380 0.327 Cad33  1.840
NPy Ky 1,90 0.283 0,363 04350 Oel28  1.810
NgPy Ky 1.MC 0,273 0340 04367 0,123  1.790

F test ] . NS, . NS, -
5K, 2 0.023 0,109 - C.008 c,003  0.017
C,D.at 5§ % 0,063 0,326 - C.0Z8 - 0.051
1 £ 0.,0897 0,461 - 0.0335 - 0.072
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Table 12 : Uptake of N, P and K (kg/ha) by maizs crop at

harvest stage, a8 affected by levels of N
(winter season).

Ireatment —5 5 M& 1 i &Mg F
HoPy Ky 23.132 &,953 8,068 6,03+  2.78% 36,730
I PyKy 35.288 7,108 10 .99 8.393 3.922 50.8%)
Py Ky 42.798 8.667 12.723 9.803  W.M99 58,9
HaPy Ky 8,821 10,250 17.46k 10,770 .73  63.700
WPy Ky 56.537 12.125 15.W0% 13,676 6.055 80,187
NgPyKy 66,283 14,581 19,538 16,112  7.229 9. 077
BgFyiyq 72,104 14,469 18,083 18,27 7502 103.643
NPy Ky 77.29% 14,22 16,122 20,526  7.%2 107.307
NgPy Ky 80,760 1+.3% 17,838 23.506 7.805 113.828
P tgat L e L ) L 1 Lt L L
UuE, £ 2.438 078  0.306 086 0,22 2,68
¢t 5% k301 1.3 0,977 1,457  0.645  7.918
14 5.922 2,030 1.39 2,056 0,900 11,167

o Npraglt Lt o

take
up ,
AMmost simtlar trend in the differcnt levels of K /on

the stover yleld weye observed as in grain yicld. These reswlts
corroborate the findings made by Phadke ( 1970 ).

In Tables 1) and 12, the cffect of sroded levels of N
application on the concentration and uptake of ¥ 4n grain
yisld weye found to e signiffcant. Wheroas concentmtien of
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K in grain was found to ve noa significant, bubl its wptake
wvas found to be highly significant, I¢ may be due to the
sffect of more grain production. In stover, the concentra-
tion of P was observed to be non significont, but the uptake
of P in stover production showed the significont effeet. The
effect of stover production on the concentrntion and uptake
of K was found to be highly significant.

It oan be concluded fron the foregoing oltservations
{ Rainy and Winter seasoms ) that the reiny season is betler
{or the production of grain and stower and uptace of N than
the winter seuscn. Good performance of waize ia rainy s2csan
pay b8 attridbuted to the faveurable clizatic coaditions
existed as pointed out by Schrimpf ( 1966 ).

“‘2‘ E 89;; eB
%.2.1, Effects of gradsd levals of T on the dry mstter

productions at different stages

Lffecs of graddd levels of P application on the dry
patisr yicld at kmse high, tasseling and harvest ( grain and
stogmyr ) stages of cormn in rainy and winter scosons weie
statistically tested and date are pressnted in Table 13 ang
grain and atover productions aye graphically depicted in
Fig. 9.
4,2.1,1. It production in rainy seasen

Data from Iable 13 showed that the effect of graded
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levels of P on the DI production at lmee high, tasseling and
bagzvest ( grein and stover ) stages were foumd to be signi-
ficant, tignificantly, highest dry vatter wes found at kmee
high { 31.06 g/plant ), as well a8 at tasgeling stage (6%.83
g/plant) by the addition of 100 kg Pat“:s/ha followed by 80 kg
f"gig/m' However, these treatwents were on par with each
other. Sigmificantly, highest grain ( 66.79 g/ha ) and
stover productions ( 61,83 ¢/ha ) wers obscrved by the appli~
cation of P205 at the rate of 100 kg/ba. The treatpent 60 kg
of P;,_c;ym was on par with 80, 100 kg of 3‘32&5/& in grain
yield. Stmdilarly, the stever production dus to application
of Pyl at the rate of 4O, 60, B0 and 100 kg/ha was on par.
Significantly, the lowest dry metter was obserxved in the elwek
plots. Timse observatiors support the findings wade by Sexenha
and Gautam ( 1966 ), Singh and Brar ( 1973 ). and halmsley and
Baynes ( 197% ) for yespormse of waigze to phosphats fertilisatien.

k.2.1.2. DM production in vinter seeson

It apppared fram Tahle 13 that the treatment 4iff.
erences for the UM produstion at knee high, tesseling and
harvest stage ( Grain and Stover production ) weye found to be
signdificant. Signifieantly, highest IM yield at kmee high
( 28,49 g/piant ) and barvest stages ( 48,42 g/be of grain
and 59.00 ¢/ba of stover ) were chtained by the use of 100
kg Py0¢/ha and was imedistely followed by 80 kg Pyig/ha.

But, there was no significant difference between these
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treatments, Significantly highest DN production at tasseling
stage ( 68.30 g/plant ) was recordsd by the cpplieation of 100
kg P05/ha. The DM production in 60 kg P,Co/ba although
inferior to 80 and 100 kg P,0z/b8, but vas found to be superior
to rest of the treatments,

The check plots ( Pol;K, ) has recorded significantly

Jowest DN production at kmee high, tasseling snd harvest stage
{ grain and stover ).

h.2.2. Concentration and uptake of P &5 influcnosd by the
gZaded levels of phosphorus et various stages

Kineral constituents namely P, N and K as influenced
by P levels at kmwe high, tesseling and harvest stages werxe
statistically celeoulated and are presented in Igble 1b, 1%,
16, 17, 18, 19, 20 and 21.

5.2.2.1. IW Seal b

A parusal of the Talhle b revenled that the effeot
of P levels on the concentration of P was found to be highly
signifieant, Significantly, highest P concontratiom (0,317 %)
at knse high and ( 0,333 % ) tasseling stagc was cobserved to
be in the 100 kg Pgeéyln followed by 80 k¢ z»aa.ym. Bovever,
they were on par vith each other at both the stages, Signi-
ficantly, lowest concentration of P wes recorded in the
PoiyK, treatments,
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Table 1% : £ concentration of P, N and K in the maige
at different s 8 afgxwthm affocoted
Jevels of P ( Relny season ).

| Tyeatment 5 . Knse % 5 ru;gxm;

-

Py Ky 0,192 1.013 1640 0,233 0747 21493
Py Ky 0,212 1.026 1,126 0.263 0.773 1.506
P LKy 0,230 1,083 1,123 0.3 0.800 1.193
Py Ky 0,269 1.60 1.113 0,85 0.817 1.503
Y 0,290 1.223 1,106 0,310 0.810 1,490
Peliy Ky 0,317 1.180  1.070  0.333 0,810 1.487

¥ tast o * .2, b » .8,
S.E- : Onw 0;031 0001-9 0.&0 Otm GQM
C,Q.&t s 3; 01023 GOW ol 0.0@ 0.035 -
1% 0,032 03 - Q.03% 0,050 -
Table ) :uptmofr and X (g/ t) paige plant at
° d fevent 8&@&: of a8 nffected by levels

or P ( Rainy season

T %
reateont = mi high ¥ : = Ag%],m

Poliy Ky 0,045 0,23 0,266 0308 O, 33 0.690
&K 0,055 0,266 0,293 0439 OO0 079/
Py Ky 0.061 0,290 0,300 0%  OM53 0,603
Pyl Ky 0,077 0,330 0,316 073 OM% 0.3
Ky 0.087 0,366 0,33 0a%e 0,7 0.950

PgliyKy 0.098 0.366 0,336 0,220 0,533 0.977
F tesnt L L] - ® &k ® *
3.3. : OQwa ngm me eom 0¢031 OQm

C.D, at 5% 0,008 0,026 0.03% 0.022 0.099 0.039
1% 0,013 0.0 0.048 0,029 0.3%0 0.0%5
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Almost similay tyend of P upbteke weo also obsepwed in
uptake of P ( Talle 15 ) at kmee high and tosseling stages as
seen in concentratiom of P.

Effect of P levels on the concentration and uptake of
B ( Table 14, 15 ) wvas found to be highly significant., It
may b8 attributed due to the effect of Ii on the increase in
vaegetative growth of the maize,

The effect of Py application on the concentratiom of
K { Table 1% ) at kmee high and tasseling stage were found to
be pon significant. But the uptake of K ( Toble 15 ) was found
to b significant by the addition of P at various lewels,

The data yeported in Table 16 indicated that highest
coneentration of P ( 0,323 £ ) 4n grain was observed . by
application of 100 kg P ig/ba, followed by the rest of the
tresteents vhich were on par exoept cleok plots ( Poﬂlxl;‘».'me
towest concentration of P doth in grain and stover wvas obsey-
ved in check plots. Significently, the hichest concentration
of P ( 0,1%3 % ) 4n stover wvas recorded by application at the
ratc of 100 kg Py 9113.

The effeots of P lewvels on the uptakec of P ( Table 17
and Fig. 6 ) was found to be highly sigmificant in grein and
stover. Significantly, lowest uptals of P wns yecorded by
check plots, These results corroborate the finding made by
Clsen ( 1962 ) for the com and grain sorphum.
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Table 16 1 %munsmnarp.samxin the matge

t ha t
? n::”m?, as affected by lcvels of
P 8
e e e
Py Ky 0,197 1.333 o049 0,082 0,283 1.%9
P131K1 0.280 1579 0M92 0,083 0,206 1,790
Pzﬂxl{l De290 1,533 0.el3 0,000 0,300 1,600
Panlxl 0.300 1.567 0,433 0416 04320 1.570
kaaxl 0320 3.500 0423 03 0.326 1,50
P 0.323 1.597 0O.M13 O0Jk3  0.350 1.093
F tast L g ® N.5, L1 - -
Q.E. x 0.919 ng 0.025 000” - -
C.o.8t 5 5 O,M 0.@3 - 0.028 - -
1 g 0-&5 acm - GQM L -

Toble 17 : Uptake of P, F and K (kg/ten) nelps © at
&mst stage as affested by i Fainy

scasen’.
Tyeatoent Crain 8 r
e e o
Poalxl 8.772 5%9.37 20.3% kg2 19,39 86,71
P,N,E 13.,9% 731 2% 5,072 18.00 105.830
Py Ky 16,72 86.88 25.57 6.3 Z.922 113,030
93315 18,84 9B. 0 .32 8.2 2.5%h 12.290
Py lyEy 20,05 1049 27,36 10,086 26,09/ 120.760
Pty Ky 21,39 106,49 27,40 11,975 23,56 122,090
gul test L . . L) e »*
BQEQ x Oqﬁss 3'9% lw Qﬁﬁ 10992 509%
C, 0, at 5% 2,064 12,068 3,530 0,957 3.0 18,770
1 % 2.936 17.73  5.033 1.3  L.8% 26,700




Pe

The concentration of N { Table 16 ) wes found to be
signifieant, The highest concentyation of I ( 1.600 £ ) in
grain was yecordsd by 80 kg of ?’2&5/11& ( SRR folloved
by 100 kg Pati;s/m which were on par in the grain, The
incresse in uptake of I ( Teble 17 ) may probebly due to the
sffect of applied P on the uptake of nitrogen which has
indueed its avallability in the soil. Patil ( 1978 ) hal
reported almost similar observation in sorchum.

The effect of graded levels of P on the concentration
of K ( Table 16 ) was found to b6 non-significant in grain.
However, the effect on uptake of X in maize grain and stover
wvas observed to be sigmificant, indicating the influeme of
more dry satter production dus %o appliestion at the rate of
12% kg ¥/ba with graded levels of P,

%,2,2.2, Uinter sesson

With a view to bring out clearly the effect of
graded levels of P treatments, data on concentration of P,
K and X are presentsd in Tahle 18. The treatment differences
due to F levels on the concentration of P wos found to be
highly significent at lkawe high and tasseling stages, By
ingcreasing P levels, there was corresponding increase in
conventration of P, Significantly, highest concentyation of
F was seen in the 100 kg quyiha ( P5u1K1> at kmee high anda
tasseling stage. Further, it would bs obsexrved that the
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Tabhle 18 : £ concentration of P, N and K in the maise 5

at differemt stages of

1ovels of P ( Winter season ).

Wﬂ)!, as affected

Irestasnt

Ty

Tesseling

| ¥ K
P, Ky 0,193 0,993 1.15 0.6 0,696  1.933
Py Ky 0,211 1,053 1,13% Ce237 04703  1.%526
P B Ky 0,225 1,080 1016  0.250 5710 1.%36
Py iy %y 0.267 1.180 1,096  0.29%  0.696 1.930
Pglh Ky 0.297 1,166 1.09¢ 0,30 0,703 1.%26
¥ test -8 L » L L - -
SE. & 0.0039 0.0 0,0117 0,007 - -
Coel, 68 8 % 0,012 0.07% 0,03 0.0 -
l % Qu 01? D‘m ‘39053 5-929 -

Takis 19 ¢ gf}ﬂhm”

palise

at

of P, ¥ and K ( ant ) plant
nt stages cfpgxllaasaf oted by levels

of P ( Winter sesson ).

Treatment - Emse high
P K P

%“%lm..._f_..

Folly Ky 0,03 0,487 0.220 0136 0,360 0.817
PyN Ky 0,002 0.200 0,223 0,132 0,390 0.850
PN, Ky 0,008 0,230 0,20 0146 O.d3  0.900
Pyig Xy 0,097 0.273 0,267 0160 Oe33  0.940
L 0,073 0.320 0.297 0,183 0M%6 1.030
Pell Ky 0085 0.330 0.0 0,212 080 1,000
o6t &% - - "R - L L)
S5B8. 2 0,0011 - - 0,00+ - 0.018
C.D.at 5% 0,003 - - 0,012 - 0.0%%
c 1% 0,005 - - 0.7 - 0.079
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conocentration of P obtained in 80 kg ?aﬁs/ha was found to be
on par with 100 kg Faﬁglm at tasseling atage.

The uptake of P ( Table 19 ) at kmee high and tasgel-
ing stege were found to be almost simllar, as seen in consen-
tration of P at both the stage:, The uptake of P 4in the 60
kg 9205/13 treatzent was significantly superior to either 20,
L0 kg pg‘»’gf”“* tignificantly, lowest uptalke of P was recorded
in centrol plots.

The concentration and wpltake of N ( Table 13, 19 ) at
both the stages were found to te signdficant.

Furthex, an appraisal of Table 20 reveanled that the r
treatepont differences on the concentrationb{ P in graim were
found to bs significant. Significantly, highest comventration
of P ( 0.316 % ) 4n gredn was registered undar 100 kg Pz(;}y/hn
immediately followed by B0, 60 and W0 kg Paas,/m wvhich were on
par, Significantly lowest concentration of P ( 0,217 % ) in
grmin was recorded in cheok plots (lolilKl}. The concentration
of P in stover was found to b significent.,

It appeayed from Talle 21 ( Fig, 6 ) that the treatment
differences for uptake of P werefound to be highly significant,
The treatwent 95”1‘1 ( 100 kg Pacyha ) wa8 on par with P K K
(80 kg Pzeyhu) in regards to the uptake P in grein., Signifi.
cantly, lowest uptake of P ( 6,159 kg/ha ) in grain wes
observed in check plot ( Polilxl). Almost sipilar trend of P
uptals wos seen in the stover,



Tatle 20 : £ concentration of P, K

b

and K 4n the maige

plantcat

the hayvest stage, as affected by levels of P
{(Wintey soason).

Treatuent P N | 4 F gﬁtmr X
Poliy &y 0.237 1.273 030  0.080 0.2Z70 1,610
P, K,Xy 0,273 1,35  OM6  0.08% 0,286 1.683
PNy Ky 0,300 1.480 0429 0,09 0,293 1,630
Pyl Ky 0,310 1,590 OM23 G107 O, 710 1.990
PR K 0.3 1.%3 013 Q223 0.330 1,520
Pely Ky 0.336 1.596 OM06 0230 0,363  1.490
¥ test i " . "o - -
L. 2 0,13 0,38 0,006 o000 - -

Ciat 5% 0,03 0,097 0.019  9.,00% - -

1% 0,08 0081 0,02 | 2.0063 - -

Table 2 : Uptele of P, N and K (kg/ba) by vnisge crop at harvest

Btage, as affectod by levels of P (WMnter season).

e T s S S— &

P Ky 6.159 36,238 12,238 2,66 9.3k  55.671

PyByKy 8.,8%  §3.869 kM9 3,202 10.89% @ 6,223

PR K; 10,703 52,607 15,302 3,760 12,78 68,145

PyiaKy 22,820 62,50 17.533 5.050 k605  75.059

BIKy  25.87 72725 19,049 6,764 18,168 83.623

Poi,E 15,33 77.30  19.702 8.19% A.399  87.890

¥ ﬁgt i ey » L L L] L 2

S.E. 2 C.192 1.2 0,609 04081  0.539 1,670

Ch,at 5% 0,606 3,983 1,922 0.,2%  1.700 5,262
1% 0,862 2,730 2020 748

5.665

0.36)
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FIG, 6 : UPTAKE OF P205 (kg/ha) BY MAIZE CROP (GRAIN AND STOVER)

AT FARVEST STAGE, AS AFFECTED BY IEVELS OF P205 DURING

RAINY AND WINTER SEASON.
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The data reported in Tables 20 :nd 21 indieated
that the effect of P lowels has significantly influenced
in the concentration and upteke of N, Significantly,
highest concentration of ¥ ( 1,596 % ) was found by 100 kg
P 0g/ba followed by 80 kg P,g/ba treatwents. significantly,
highest uptake of ¥ ( 77.301 kg/he ) was recorded et PelhK, .
Similar trend of P uptake was also observed in stover,

Thus, from foregoing oteervations, it would be con-
cluded that the econoeic optimum yield of both grain and
stover production is better in the railny scason than winter
season., 60 kg of PQG./m treatment has significantly produced
econonic optisum yield in ralny season,

k.3, fuantitative evaluation of K and F sSoil tests with
response of maige through a modified Mitscheylich-

Brey equation

For quantitative evaluation of the reliative efficlency
of soil tests for N and P and graded deosoec of N and P ferti-
ligeys with respomse of maige, through a modified Mitscher-
lich-Bray equation were calewated wathenatically.

Y.3.1. The fitmess of the curvilimear production

H,3.1.1.:ffect of different treatments of I on the grain and

e e

stover produwction and upteke of N, P snd K

The curvilirsar production function esgquations ( from
equation 3. ) on the basis of actual yield obtaimed in regards
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to both gwmin and stover, and uptake of I, ¥ ond K as
influenced by increasing lewvels of N were worked out in
rainy end winter secson and aye reported ( Table 22 and
23 Fig. 8 ) below.

kaix_zlaea&on
Grain yleld Y = 20,950 + 0.3982 & - 0.000653 x°
N Y = 24,313 + 0.6658 1 - 0,000752 X2
P Y = 5,713 + 0,1641 % - 0,000432 x°
K Y = B.97 + 0,748 X - 0,000419 X°
Stover yield Y = 27,258 + 04587 & - 0.000708 X°
N Y= 8,179 + 0,11%5 X - 0,00008% X2
P Y = 3,168 + 0,0707 & - 0.0001% X2
K Y = %0.876 + 0,8890 4 - 0,001270 X2
’ni&ﬁ!’ seaag
Gredn yield Y = 19.849 + 0.2460 X - 0.000413 X°
o Y = 24,118 + 0,3850 % - 0.000460 x°
P Y = 4,583 + 0,10% % . 0,000280 X°
K Y = 7,907 + C.1380 % - 0,000441 X
Ctover yleld Y = 24,618 + 0,221 ¥ - 0,000120 X2
N Y = 6.287 + 0,0606 5 + 0,000130 X2

p Y = 2716 + 0,00% . - 0,000076 X°
X Y = 36,310 + OMN9 & « 0,000060 X2

ITor predicting the response to N applicotion, the
caleculated yleld ( grein and stover ) and wptoke of N, P
and K were worked out on the basis of production function
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Table 22 : Celewlatad yield of grein and stover (¢/ha) and
uptake of N, P and K (kg/he) in rainy season.

“rreatment Graia Stover ~
Yieid & P K Yielda ® P K

BoPyKy 20,95 .31 571 8.98 .26 828 3,17 40.88
NPiKy 3049 4049 9.55 13.09 38,23 10.99 %85 62,3
NPy Ky 39.23 55.72 12.89 16,67 L48.M2 13.70 6.37 82,15
NyPyKy W7, 70.02 15.59 19.73 57.68 16,29 7.72 100,41
BPyKy S 83,37 17.80 22,27 66,05 18,79 8,90 117,08
HgPyKe 60,52 95.79 198 .28 73,52 208 9.91 132,16
NgPyKy  65.99 107.26 20.61 25,77 80,13 23,46 10.76 145.65
K.P Ky 70.6% 117.80 22.20 26,74 85.85 25.6k 1144 177.56
BgPyKy 7,7 127,39 21.25 .18  90.68 27.72 11.95 167.88

Tahle 23 5 Calowlated yield of grein and stover (¢/la) and uptake
of B, P and X (ks/ha’ An winter sesson. ®

S S S Sae S NSNS

NoPy Ky 19.8% 2.2 W58 7.90 Hb2 6,29 2,72 36.32
P K, 2574 3306 7.0811.06 30,07 7.88  3.70 48,277
Hopqfy 31612 W2,22 9,15 13.65 35.37 9.6 1,60 59.66
B K, 35.98. 5041 10,90 15.70 90.53 11.56 5,39 70.%7
§PK;  b0.32 98,02 12,32 17.20 145,53 13.65 6.10 80.71
NgP Ky a5 65.08 13.38 1834  50.33 15.89 6.70 90.%7
BePiKy  W7.46 71,52 14,09 18,53 55.08 18,30 7.22 99.46
NPyKy 50,25 7741 1h4S 18,38 50.6+ 20.87  7.63 107.97
NgPyKy 52,53 82.72 1b M6 17.67 600 23.61  7.96 115.90
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YIEID (q/ha)

—— GRAIN :- Y = 20,95 + 0,3982 X - 0.000653 X2

STOVER :- Y = 27,26 + 0,4587 X - 0.000708 X2
WINTER "
——-= GRAIN :~ Y =19,85 + 0.2460 X - 0.,000413 X
06 ~——— STOVER :- Y = 24,62 + 0,2211 X - 0.00012 X2 -
o
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N (kg/ha)

FIG. 7 : GRAIN AND STOVER RESPONSL TO N, OBTAINED BY USE OF POLYNOMIAL
EQUATION IN DIFFERENT SEASONS,
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squations and are presented in Tables 22 and 23 and depieted
in Fig v and §.

It wvould e observed froo Talles 22 ond 23 ( Fig, 7
and 9) that the law of diminishing yeturns control the grain
and stover production and nutrient plant courosition relstion-
ship with regards to apflication of I, It appears that, with
increase in graded levels of N, there was corresponding
ingrease in yields of grain and stover and uptake of N, upto
150 kg of N/ha An both the seasone, After this, the rate of
ingrease wes reguced,

Correlation coefficients between the observed and
caleulated ylelds woxe worked out to assess the validity of
using these Y and ¢ valuos in these calculations, The
coafficients for graln 0,991%**, stover 0.991** in rainy
season and for grain 0.999++, stower 0,993%* in winter
scason ( Table ¢ ), suggesting a highly simmificont close
relatiomship Wiween the crlculated end actunl observed
yisld, There was s signmificant curvilincarity in regression
calculated by the second degree polynominl. in which case
the coefficient ‘correlation existed verc of the high order,
This proves the suitability of the M e thod for deterui-
mng oY and ¢ valuss for vertisols in Sawnrgoon series. The
degree of coefficient of determinations betuveen the actual
and calculated yields 4in regards o grain and stover in
rainy and vinter seasons were 99,30, 99,30 and 99.80, 98.60
respectively. This shows that equation rclatec the yisld of
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both groin ond stover to the/mutrients in the soil, These
results arce in close confirmity as reportcd by Dhanapalen

et al. (1973 ),

%¥.3.1.2, Iffect of different treatments of P on the yield

62
neleled

of grain and stever ang uptake of 7, I and X 4n

various scasoms

The curvilinesr production function cquations
(from equation 3.4 on the eficet of dficrnd craded doses
‘dnereasing level) of v on the basis of actunl yield of both
grain and stover, and uptake of P, I ang K were worked out

in rainy and vinter seasons.

liainy ssason
Gradn yi2ld ¥ =
K I =
P Y =
K Y =
btover yield ¥ =
N Y =
P Y =
K I =
w 88 :

Credn yleld Y =

Les )

Y
Y =
Y

-]

43,704 + 04316 % - 0.,00199 X2
53,395 + 0,9253 X - 0,004 X2
$.137 + 0.,2330 X - 0,001 X2
20,075 + 0,1766 X - C,00003 X3
53.311 + 0,5257 & - €.00237 x°
15.186 + 0,1780 X - 0,0046 X2
%,23) + 0,0489 X - 0,00027 X2
£3.073 + 0.8698 ) - C,005%2 x°

28,152 + 0,2169 X - 0.00000 X2
35,423 + 0LH0 & - 0,000 X2

6.082 + 0.1440 X - 0.00088 X2
12,266 + 0.1000 % - 0,000 x°



&

Stover yield Y = 34,31 + 0,1700 X + 0,00080 X2
N Y = 941k + 0.4510 A + 0,00076 x°

Y = 273 + 0.01300 X + 0,00083 X2

Y = 56,110 + 0.3360 % ~0.00013 X2

Tor predicting the response to P aprlicntion, the
calenlated yield ( grain snd stover ) and uptoke of P, R
and K were vorked out on the basis of production function
equetions and are yoported in Tebles 25 and 26 ( Tig, ¢ and
30 ),

It wolld be seen froom Tohle 25 and 26 that with an
increase in A fferent levels of P, there wos corresponding
incresse in yield of grain, stovoer and uptole of P, upte the
60 kg Paf;ss/ha in rainy and 40 kg of Pafss/!:a in winter seasons.
Further, the observed rate of increase was declined. It bas
indieated that there is s qwlmt:\‘c relationship between the
fertiliger dose for P and yields of both groin ang stover,

Correlation coefficients between thc obsorved and
calculated yields were worked out. It would t® observed {rom
Table 27 that a highly significant correliation existed betwsen
the celiculated and acturl ylelds, 7The cocfficient of correla-
tions were ... grain = 0,995%+, Stover = 0,995%** in rainy
scaseon and grain = 0.993%**, stover = 0.995++ in winter season..
The degree of cosfficient of deterrdmations botween the actusl
and calculated yield in regards to grein and stover in rainy
and winter seasons were 98.90, 93.%0, 98.60, 98,90 respectively.
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Takle 25 : Calowlnted yield of grain and stover (¢/lm) snd

uptake of P, ¥ and X (kg/ha) in roiny seasen,
Ireatment Grain Lbtover “
HWeld™ F § K Weld © ¥ Ry
PolhKy 43,70  9.1% 58.40 20,08 53.31 4.23 15.18 88.07
PyRKy  Sl.%  13.3% 75k 2319 62,87 5.0 18,56 103.30
P . K, 57.78 16,63 88.35 2548 70.5% 576 .57 11429
Pily K 6243 19.01 98,03 26.95 76.30 6.2 H.22 120.75
Peli By 66,95 21.04 206.80 27.39 82,14 6. 28,43 120.85

Tatle 26 : Coloulated yield of grein and stover (q/he) and
ef P, N end K (xg/ka) in vintor season

uptake

Tyeateent

Grain

stover

Yeld 2 ] BT THeIdTF | X
PolyK, 28,25 6,08 3%.Ma 12,26 .4 2,73 9.1 56,11
PRy 32046 8,72 BMD3 1417 38.a% 336 10.62 62,77
PolaRy 36,71 11,07 53.71 15,82 L2588 3.9 1243 69.3%
PyRK  L0.92 12,99 62.3 1740 W7.67 5,06 1485 79.80
B K B5.06 1k53 70.65 13,73 5340 6.92 17.87 82,19
PRy 4916 15.68 78,62 19,86 59.72 8.33 21,51 884

MY L R N B A A Pt SO
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YIEID (g/ha)

RAINY

—  GRAIN : Y = 43.70% + 0,432 X - 0,00199 X°
90 ; STOVER : Y = 53,311 + 0,526 X - 0,00237 X°
WINTER .
———- GRAIN : Y = 28.152 + 0.217 X - 0,000068 X
——--—STOVER : Y = 3%.34%1 + 0.170 X # 0,000803 X°
80 |
79 1

20 T T v - v

0 20 40 60 80 100
P,0s (kg/Ta)

FIG. 9 : GRAIN AND STOVER RESPONSE TO P205, OBTATINED BY USE OF
POLYNOMIAL EQUATION IN DIFFERENT SEASONS,




UPTAKE OF PHOSPHORUS (kg/ha)

RAINY

A2 RN ¢ Y = 9.137 + 0,233 X - 0,0001+ X2
2 | __ sTovER : Y = 4.231 + 0.0489 X - 0,000265 X2

WINTER
20 '--GBAIN . Y = 6.%2 + O.lm" y 0.000""8
2,734 + 0,0130 X -

L-STOVER : Y

0
20 40
P50g5(kg/a)

FIG. 10 : REIATION BETWEEN UPTAKE OF P205

60 80
(kg/ha) AND APPLIED N

OBTAIIED BY USE OF POLYNOMIAL EQUATION IN DIFFERENT

SEASONS.,

100
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This shows that the equation relates the yleld of both grain
and stover to the nutrisnt (P) content in the soil.

h.h CQuantitative msosure for the relative efficiency of

soll and fortiliger mutrients

The response of malge plant to added nutrients in the
so0il can be expressed by curvilinear functions and logaritmie
functions a5 postulated by Mitscherlich ( 1909 ). These loga-
rithoic functions were modifieC by Zrey ( 1958 ). Ie dewelop-
ed the equation on the basis of efficiency foctor for soil and
added nutrient. The modified equation is as log (A-Y) = log
A - °lb - OX,

iwo experisents werc comiucted with graoded levels of N
and P, for evaluating the effect on grein and stover production
end wptake of N and P in rainy season, as wll as in wintey
season, Ihe data obtaimed, are used for calculating,

2} the theoretical maximmm yield,

b evaluation of censtants, ¢y and ¢ of Hitsclerlich-
Broy equation,

¢) Bawle units for soil and fertilipger muitricnts, and

d) the site specific fertilisger formtlations for the
maige,

a) Theoxetical meximum yleld

The thecoyetical paximuwm yield ( valuo of & ) was
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L (added mitrient of P,05)

11 : THEQORETICAL NAXIMUM YIELD OF N SERIES AID P SERIES DURING
RAINY AND WINTER SEASOIS.
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ealculated by plotiing log Y against 1/x and extrapolating
to I/x —» 0, where Y is the yield obteined for the applied
nutrient ‘%' { Rangamathan ¢t al., 1969 ). The theoretical
paxinie yield as caleulated by using the equation mentioned
in vaterials and methods, are presented in Toble 28 and aye
plotted in the Fig, 11,

It was observed that the theoryetical vaxioum yileld
for the rainy and winter seasons { from ccuations 3.1, 3.2
and 3.3 ) were 74,17 g/ha end 52.28 g/he for N series and
71.36 ¢/ba end 58,33 ¢/ha for P series, respectively. It
indicates that, by employing N and P soil tests and with
maximum added nutrient ( 200 kg of N/he and 100 kg Paogha),
it is possitle to oblaln a vaximwem yield under the N and P
experipental conditions separetely.

b) Quantitative evaluation of constants ¢ end ¢ of the
Mitscherlich-Bray equation

The efficiency factor for native soil mutrient (g ),
represents the ability of the plant to use the native soll
nutrient for production of yield or the amount of dry matter.

The efficiency factor for added fertiliscr rutrient
(¢) represents the abllity of plant to use the addsd nutrient
for producing the yleld or the amount of dry matter,

The Y and ¢ fectors caloulated for I and P series
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Tahle 28 : Theoretlcsl maxisum yield of Ul series ( Fainy
and Winter sagsom ).

Treatasnt b § Rainy seasem Lintey season
x Yisld Calcwlated  Held Calowated
log Y(A) ¢/a  log X(A)
8 Seyins
0 -_— 2.5 - 20,373 -—

25 000 28,22  1.4230 26,610 1,39%

50 L0239, 1.6467 3.323  1.5560

75 0,013 W6 31,7222 35,393 1.6101

100 0,01  52.7 1.758% 39.553 1.6
125 0,008 6,56 1.7809 W, 783  1.65%
150 0.00671 68.71  1.79%8 b7.725 1,6642
175 0.00971 70.97  1.806% 502  1.6719
200 0.005 72.15 1.224 geJh  1,8777
Theoreticel 1.8703 1.7183

mayxgﬁ
g/ha 74417 52.28
JEoexies
0 - e 49 - 28,48 -

20 0,05 49,9  1.6046 3250  1.9567

%0 0025 $8.11 1.9 35.37  1.6608

60 0.0167 63.35  1.8005 1.8 1.6956

80 0.0025 6%.25 1,8137 %6.25  1.7129
100 0.01 66.79 1.826 48.52  1.7233

Theoyetical

vaximw yield 1.853% 1.7659

@/ha 71.36 $8.33
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sepamtely for rainy and winter sensons nlongwith ratio of
cllc are presented in Table 29.

Table 29 : I fficliency coeffictents of soll tect and added
N (at its sufficicncy lewel .,

veason S Bawle Dowle ¢ Baule clfe
equiva- unit eguivo-
lents ilent
of sol) of added
anutrient nutrient
Rainy

1. N seyiss 0,001 2,627 0,828 0,008660 3W.758 0,15
2« P 88ydcs 0,02260 13.320 1408 0,00839 35.876 2.6937

1, N series 0,00309 97.410 1,970 0,01199 25,108 0.2977
2. P series 0,03940 7.640 2.618 0.,00900 93.730 7.0380

The data reportad in Table 29 would roveal that the
efficiency factor ¢y for soll and ¢ for added nutrient to N
and P series were found to bte higher in winter season com-
pared to rainy season except th® wvalue of ¢, vhich wes com-
paratively smaller for 'P' seriec in winter season. Further
it would be observed thet the efficiency of the fertiliger
foxézau hetter than the soil fom (gy) 4n U ceries and
reverse was the case in P series for both rainy and winter

seasans, Hddappa and Patnaik { 1977 ) elso obtained simflar
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resulits and indigated that the efficiency foctor for added
N and P were a5 an index of responsivenes: of the crop.

The yratio e1/e was then caleuwlated to ascertain
wvhich form of nutrient is more efficient than the other.
Furtber, it would be observed that the mtio of ¢y/c for N
seyies in both rainy and winter seasons werc seen to be less
than one, indicating a good response to the Jl fertilisation
to soil. In case of P, the ratio of ¢,/c cxoecded the value
of one, which indicated lower response to i’ fertiligation in
the soil. Further, it would be obserwed that the wvalues of
ratio of ¢,/c found to be more in winter sosson than that in
rainy season, indiecating Migher efficiency of both native
soil nutrient and added nutrient in reiny scason. Similar
observations vere olso reportéd by Dhanapsian 2% al. ( 1973 )and
Biddappe and Patnaik ( 1977 ).

¢) Calculation of Baule wniis for soll ang fertiliger
nutrlents

The Baule unit, yepresents the unit of fertiliger or
any growth factor v talen as that ameunt reculred to produce
the yield, i.e. 50 per cent of the mexisum possille. It is
calculated by wsing the following squation,

log (A-Y) = log 4 ~ 0.301 (x).

Hhere, 0,301 i3 the Mitscherlich corstant and x
represents the number of wnite i.¢, 1, 2, 3 ete.
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Yield percentage according to Baule unit of fertiliger for
Il and P series in reiny and vintor sessons werce colculated and are
presented in Table 30,

Table 30 ¢ Yeld percentage according to unit of fortiliger.

Unit Rainy sezson H Linter sepsen

factor " Fitrogen 1 Pwsg¥m "1 Nitrogen  : Phosphorus
(x) Yield increase:Yicids: Increese: Yicid: LnCToase: Yield: inerease

in yield in ylela in yield in yleld

0 0 - 0 - o - ¢] -

1 30,07 37.07 3%.68 35.68 26,1% 26.1% 29,16 29,16
2  55.62 18,55 93.%52 17.8% 39.21 13.07 %3.75 14.%9
3 64+.89 9.27 62143 8.92 W5.75 C.5% 51.03 7.28
b 69.53 k.63 66.89 kM6 49,01 3.26 .68 3,65
5 71.8% 2.31 69,13 2,23 5.6 1.63 %6.50 1.82
6 - - - - ﬂ.% 0’81 - L

7 - - - - ﬁow 0-""0 haad -

It vould be observed frov Table 30 thot the per cent
increase in the yisld reduced with an incresse in the per eent
yield., The yield per cemt for growth factor § was comparatively
more for N and P in rainy seasen tlan in wvintcr seasom. It
appears that the rainy season is betier for the production of
grain then the winter seasen, The higher yicld in raeiny season
my be attributed due to the existence of favourahle climatic
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conditions in reiny seasons as rightly pointcd out by
Eehrimpf ( 1966 ).

These results are inconfirmation to those reported
by Bray ( 1958 ). He opimec that the efficlency of ¢, and
¢ factors is dependent on the degree of coppotition between
roots of adjoining plants caused by differcnees in planting
rate and patiern and habit of the plant root system in the
soil,

4} site specific recomuendation of N and i

The site specific yrecomeendation of i and I’ based on
podi fied Mitscherlich-Pray ecuation, for rciny and winter
seasons, were calculated for obtaining the cipocted yleld
or possihle yleld of grain and ere reportcc in Talde 3.,

45 evidenced, by the data in Teltlec 7, 1t would be
observed that, there 18 no need for adding tXc N and P fer-
tilizger for O ( O per cent ) Baules in both the seamsons,
Furthsr, it hms been observed that for obtaining 1 ( 50 per
cent ) Dewle, there is a meed of adding 6.116 kg of N/ba
but there 18 no n@ed to add P in reiny scoson and K and P
in winter eseasons., As the nuber of Bouwlos increases, there
wvas correspoanding inerease in both H and I’ yequirement of
maige in both the seasons. For obtaining 9 ( 06.87 per cent )
Baule of tle theoretical maxdwum #161d, it is required to add
N at the rate of 14%.50 kg/ha which 15 a cconowdc optima ,
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wvhile for achieving 3 (87.5 per cent) Bewles of the theore-
tical raxicvmm yleld, the economical optinun recuirement of

P to be adied to the soil was 57,116 kg of }éf:;?/m in reiny
ceasons,

Furtber, 1t would be visualized thot in winter season,
tiere 18 no meed to add N or I for achicving 1 (50 per cent’
Jawle of the theoretlical maxioum yisld, lowver, for higher
value of Deoule unit, the N and ¥ fertilizer requiyements will
be in incyeasing rate, 7The yate of 92.82 Ly of li/ha and
.26 kg %ﬂ"zwglha wves considsyed optinun for obtuining 7
( 98,43 per cent ) and & ( 93.79 per cent ) louwles of theo-
retical vaxdpum yleld respectively. Almost similar obser-
vations were also reported by DBiddsppe and Patnaik ( 1977 )
for rice em;S in roiny and winter seasons of Cultack,

.5, Fertilizer €omulations for routine soil testing
lsboratorigs
The site specific N and P fertilizer formlations
( Tables 32 and 33 ) Mweed on efficlency of o, for b and ¢
for x form were calculated for yainy and vintoy seasons by
us ing the cquations 1,8, -
i 8698
N oie log (A00-Y) = lpg 100.0.0003% b - 0.00866 x
T 1= log (100-Y) s log 100-0,0226 b ~ 000839 =

iinter season
N :~ log (100-Y) = log 100-0,0030% b - G,01199 =

P te log (100-Y) = log 100-0,03% b « 00056 %,
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Table 32 : Fertiliser recorvendation chort for rainy seasen.

~odl Amount of Npferti. to be applied for the ex pected
test yield % Ppd pe

velue - -

75 80 8 99 95
Nitrogen
100 H,053 65.2% 79.665 100,00  1},76
150 %6,316 0Y7.%06 71.928 92.26  127.02
2060 35,97 W07 6419 g+ 53 119,28
250 - 42,03 56,4 76.79  111.95
300 - 35.60 48,72 05,093 103.822
350 - - 40,98 61,32 96,07
400 - - 33.29 53.58 88,34
500 - - - 38,206 72.86
600 - - - - 57 .39
Phosphorus
10 W82 56,38 71.26 92,25 128.13
20 17.89 294  Wb,33 65.32 101.19
30 - - 17439 30430 .26
40 - - - 1104 W7.318
50 - - - - 20.38
60 - - - - -
80 - - - - -
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Table 33 : Fortilizer recomendation chert for nitrogen
{“4nter season).

1., 4§ Apount of K/ ferti,. $o b8 applicd for the expected
test yield
velue 75 8 8 % 55
v s s F® s
Nitrogen
100 245 32,53 W29 57 .03 9:.7%
150 11.52 19,60 30.016 Yl 70 69,81
200 - 6,76 17,37 “LBY g6, 96
250 - - 4,29 3G, 93 4,036
3c0 - - - 0,09 .19
350 - - - - 8.7
L0o - - - - -
500 - - - - -
600 - - - - -
FPhosphoris
10 7.6 BME 76,97 108,21 161,96
20 - - 6,41 37.86 91,61
30 - - - - 21,25
40 - - - -
50 - - - - -
60 - - - - -
70 - - - - -
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An appraisel of Table 32 and 33 wouwld reveal that with
the increase in the soll test walues, there wos o corresponding
decrease in N and P requirements of medec. In other words,
bigher the native soll mutrients for N and I the less will be
contribution from the N and P fertilissr. TFurthor, it esmots
that, with the incresse in percemage expected or possible
yield, tiere wes a corresponding incrsase in fortiliger requi-
repent for the same sScdl test walus,

By the wse of wodified Mitscherlich-Dray equation and
the efflciency factor of S and ¢ valuwes, obtolmed in this
investigation, the practical fertiliser roouircments for walge
either in reiny or in winter seasons omn 12 coloulated on the
vasis of sof) test waluc befove fortiliazation.

In routine solk) testing instead of using arbitrary soil
test rating i.,e, low, wediuw and high foriility classes ( Muhr
et gl., 1965 ), 1if ti® efficiency factors for ¢, ond c are used,
the coyrect appmisal of the K and P fortdliger remiirements of
meize can e made, It 1s also possible Lo predict precisely,
the pereentage yield to be obtaimsd from the erop. On the basis
of investigations, it 1s sugpested that oncc, the anmtauts S
and ¢ exe established, the sell test result could conveniently
be weed to colculates the fertiliger need and percentage response
obtainable to maipe crop during subsequent fov years,
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Chapter V

GUMMARY AND CONCLIBICH

For confiming the wvalidity of the liitscherlich-Bray
concepts and theredy formwlating a sound fortilissy recoancenda-
tion, four fisld experiments werc conducted in 1978-79 on the
Sawargoon sepriss of vertisols of Mabatce Phule Krishi Vidyapeeth
liggearch lamm, Rahuri. In thds investigotion, two field expori-
ments were taken Wwp in yainy and winter scasons each with the
graded levels of N and P sepapately with maige ( Zea mays 1. )
hybrid Gange Safec.Z as an indicator crop. Ihe sallent find-
ings of the investigation are as under -

1., Hore drxy patter production and vore uptake of N aye
recordsd by the epplication of 125 kg Ii/ha in yuiny season and
175 kg Wha in winter season at kmee high and tasceling stages
of maige,

2., Ftore DE produetion and more uptole of F arxe recorded
by the epplieation of 60 kg :-‘2«5/1@. in roiny season angd 80 kg
of Pzﬁs/ha in wintey season at knee high and tosseling stages.

3. Applieation of 125 kg of N/he in rainy =nd 175 kg
l/ha in vinter seasson resulted in achisving ccopoumic optimum
yield of com ( grain = 64,56 and 50,12 ¢/hn and stower ¢ 78.73
and 59,2% ¢/la respectively ) anﬂ wptake of N.

L, A4pplication of 60 kgﬁi fglha in roiny and 80 kg of
?aﬁy/m in winter season resulted in obteining economic optimunm
yield of corn (grein = 63.35 and b6.29 ¢/hn ond stovey = 77, 2%
and 55.04 ¢/ha respectively ) and uptale of P.
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5. The preduction function equations for predieting
the fertiliser response of grain are caleuletec,

Rainy scason :
For 1i 1= Y @ 20,950 + 0,3982 X ~ 0,000653 X2
ForP i- Y = 43,708 + O,%316 X ~ 0,001990 X°
Winter seasom :
Forl 1« Y = 10,849 + 0,260 X « 0,000413 x2
For b i ¥ = 28,152 + 0,2169 X = 0.000070 X2,

6. There is a bighly sigmificant curvilimearity in
regression for N and P application, calculated by the second
degrec of polynomial and the coeffielents of corrclation
boetween actual and calelated yleld were of hich orier ( T =
0.99 and coefficient of determinations = 98 7% ),

7. The theoreticel paximme yiclds of com are worked
out on the basis of actusl yield. They werc 74,17 ¢/hm, 52.28
a/ha for N series (200 kg of ¥/ha) and 71.36 ¢/be and 58.33
g/ha for P series (100 kg of Pz,oﬁlha) for roiny and winter
seasen respectively.

8. The efficiency fector for soil “’1) and added
nutrient (c) bdbesed om Mitscherlic.Bray scuation are caleulated.
Ralny seosan :

t

a) N 1= log (A-¥) = log A

D) P i« log (4-X) = log &
Winteyr seasen

a) B i« log (A-X) = log A

b) T 3= log (A-X) = log A

0.0013% b - 0,00866 X.
0.0226 b - 0.,00839 Xx.

0000309 D w (}.01199 Ze
0403 b « 0,0056 .

]
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9. From the ratio of clja it iz obseyvec that in the
N seriec, the respomse of added form of nutrient was found to
be more eiflcisnt than soll form and vice-versa in P series,
The ratio of el/c in reiny season was found to e Jess for
both N and » than the winter sesson indicating more effici-
ency of ¢oll and fertiiizer form 4in ralny scason for inoreas.
ing grain yield and uptaise of N and ¥ by com.

10, ¥or specific recomendations bdascd on the efficiency
factors, the rate of 145.15 kg of Whe and 57.116 kg of Fpig/he
vas corsidered optimum for achisving 96.87 per cent and 87.%50
per cent of the theoreticel mexisum yicld respectively in
rainy seasan, While in wintey season, the rate of 92.82 kg
of N/ha and 20,53 kg of ?ac#"‘“ was considercd optimum for
obtaining 98,3 per cent and 87.% per cont of the theoreti-
cal waxtmm yleld.

1l. For obtaining economic optimm yicld, the spsci-
fic fertlizey formlations for N and P besed on soil test
values, ave suggested for the wse of routine soil testing
lsboratories.

The present experisental findings arc in close agree-
went with the modified Mitscherlic.Bray ecuaticon, which
confimms the validity of the equation.

22 ¢ R
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