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INTRODUCTION

rhogphorus 48 reoognised universally as an cosontial
ingrodient for successful orop profuction. It is all the
noreo irportant in India where about 28 per cent of tiw
solls are roportad to be low to madiun in avallable * sta-
tus., The ocononic use of inorganic i carriers is hichly
espential cince fertilizer » is a costly input, as most of
the raw materials for the manufacture are to boe imported,
There is also tho problem of fixation of applied » in most
of the Indian soils eapecially 4n acid solls,

» utilization by a single crop raraly oweeds tvonty
per osnt. The avallablility of €imed P deponds on soll
characteristica, arop spoecies and also on the variety of
crops, Phosphatic fortilisers applied o one crop cuthibite
residual effect on the sucpeeding crop also. The magnitude
of residual effect depends upon the rate and kind of phoo-
rhatic fertilizer used, the oropplng and nmanagoment systoms
followed, the typo of sodl and nature of crop apocies as
wall as the varioty of the erop.

Resoarch oo far conducted on officient utilization of
? indicated that © managemant should b tackled 4in a Aiffo-
ront way by considering crop-soil-fortilizer camplex as a
vhole rathor than individually. 3Selection of erop variotien
in dlffaront situations should also he made hased on the
capacity of utiiization of applied fercilizer as well as
soll P,



Trager techniques are useful to identify varieties
which are fartiliser responasive and those which utilise
goll > efficiently. m sodl in Kattanad area is
reporeed to have high P £ixing capacity. Uwiler such a
situation tho extent of uptake of the apnlied ? 13 to be
asgossod, The diffarential uptshke of ¢ ly the nopular rice
varietios of Muttanad from the two soUrcas has not bheen

investicated so far, “oroover, such studies in rice are

rare in India and practically nil 4n Haerala.

Difforent rice varieties of the same duration growm
undar identical fertiliicy mmum. haln o understand
their relative potential for giving maximen grain and straw
yieid, The root distyribution pattern at the flovering stage
of each variety will cive an idea regording tho foraging
capacity of the roots of cach variety to utilize asoil »,
nased on the above two stuldes the varioties can bha phased
properly or tine of application of fertilizer P can ba so
adjustad in rice-rice cropping sequence for the efficient
utilication of fortilizer and noil .

Sojution culture axperimaat with graded levols of
soluble P will aiso hnlp to £ind ocut the © regquirement of
varieties for maximum grain and straw yleld, Hence the nre-
gent investigotion was Saken up with the following objoctives:

1, 7o generate research data an the rolative officiency of
rice varicties popular in Kuttanad for utilization of soil
andd fervilizer © by uaing radio-tracer technicue;



2« To identify varieties which give reasonably high grain
and straw yleld at the recommended dose of » supnly as per
~ackage of nractices recommandations of the Kerala Agricule
tural miveraity for the respective varioties in Karappadam
soil of Zuttanads

3. 7To identify varieties which are inherently » deficiency
colerant or with low P regquiremants

4 To gstudy the relationahip betwoon I absorbed from the
two sources vis. s0il and fertilizar, in the early stages
of crowth in ¢rain as well as atraw yields

S. To stuly tha response of different varicties to graded
levels of soluble 7 in the root madiunm using solution cule
ture experinments and

6+ TO aesess the rolationship botween root distribution
pattern of rice varieties and their foraglog capacity for

native P,
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ATVIEY OF LITERATURE

nico wnlike other oropa of tropical and sudvropical
oricin 1s managed in a special way by virtue of its capacity
for growth in anaorobic ooll. The releasc of fixed » into
- the soil solution as a result of reduction following sube
mergence cannot fully satisfy tha requirement of » of modern
varioties of rice in somoc soils. flowover, it is aow known
sihat s:.tcga varietios vary in their requirawmt £or 7, tOLO=
rance to I doficioncy and capacity for absorption and uti-
lization of soil and fertiliser -, In this chapter an

attorpt has boen made to roeview the results of research
conducted 50 far on this aspoct,.

signiflcant positive response in grain yiold to © appli-
cation was reportod by several workoere (iatne and Fernando,
1954 rukherjoe, 19553 Yates, 19593 Rao, 1965 and lgo, 179795).
sarerson (1968) obtained a response to as ruch as 130 kg
?‘/m. Lincar response to 090 ko i.‘zﬁs/m has een
roportod by several workers (Maphada, 12693 Dev at al., 19703
Singh and Varma, 1971 and Thenabadu, 1773). The response
to cach Xilogra: depended upon indtial © status of the soll
and was lowest on sodle with high lovel of i {(Dav ot al.,
1370 halid et ale. (1979) concluded that solis with high
? gorption under rodused conditions ware more likely 2o givo
higher zesponse to applied P, This positive vesponse o



applMceation was obtalned in solis whidoh are doeficient in
aodl v

It 4 generally believed chat most of the Indian soils
are adecuately supplied with P because response to phoaphate
manuring hod not been observed uniformly, ESven on the same
sodl, wot rice gonerally shows lower rasponse to ¢ than
upland rice, Low ragponse of P in rico solls indicate that
eithor the need of the rice erop 18 lowor thian that of other
crope or rico has aocoss Lo sources of goil P that avo
unavallable to other crops (desul, 13060).

Sothi (1540} Aindicated that thore was no reoponse to
T applled sinily or in combination from hds roview of f£five
years ficld epecrinonts in Indlan soils. Covin and Chand
(1959) while rovicwdng tho results of munucial agperinents
conrtucted ot the various research stations in Indis indie
cated an orratic resronse o the application of » fertilizers,
Mahapatra (1961) also Ald not got any regponse &o ° for
eight indlen rice varieties during the harif season in
Orissa., MNavide (1964) concluded that unless a soil is dofd-
clent in , yicld resronge ¢o phogphate fertiifszer In £field
axpeorinents could not he obtained, Dottty (1964) while
reviculag e fertllizer experimonts at ¢he voarious rosearch
stotiong In Moraols repogted oo reoponse €o appliod » forti-
umﬁ. ladr e Plaharody (1970) obeerved oo incrcase in
rice vicld bw increasing P application from che experinents
~onducted in waterlooged lateritic sandy loam sodls of ¥erala



for thirtyfive years. Sasidhar and Sadanandan (1973)
reportod that application upto 60 kg %Gsﬂadtdnbtinn
croase yield of riece cv, Rohini, Jadsnandan and Sasidhar
(1976) concluded that increasing rate of applied © had no
significant effoct on yield of grain and straw, number of
£il1l04 grains per panicle and mumber of productive tillers
por plant in the cve Triveni. Gupts and Sinch (1977)
attributed the poor response of rice to applied P fertili-
zors to increase in avallable P following flooding.

It is comonly known that the orop response to ferti-
lizer vary not only with the nature of the crop bt slso
with the genotype of each Crop. A crop species or its
variety which gives the highest yiald under o1~ set of fleld
condition does not nocessarily give highest yield under all
conditions, Although considerable research have been carried
cut in Iniia to evaluate response to P, littlie attention has
oo far beon pald to tho causes of such differences,

Tha A1l India Cowordinated Agronomic Experinont COne
ducted in lateritic solils at “angalore {(Anon,, 1970a) showed
that 1TU-20 and Jaya did respond better to ” than IR0
irvegpactive of the source of ¥y Such difforences anong the
rice varieties in tholr rosponse to applied ©» were also
reported by Fansal ot al. (1974) and Cupta and Manchanda
{1975), Thoy statod that modern dwarf varieties should



roceive additional » fertilisexs, Rao (1973) also cheerved
that varietal response to P was highly varishle and in
general rabi rice responded better than “herif. Kiasulu
(1983) showed that grain yleld of CS-6 and ITA-116 were
higher than those of ITA-~117 and ITA-122 with and without

7 application. Reddy et sl. (1984) atudied the response of
1o¢ land rabi rice o applled P with six rice varicties and
five lovels of », All tho treatownts with added » gave
higher grain yield than the oontrole The highest mean grain
yield was recorded by IR-50 which was si¢gnificantly superior
to all other varieties.

Daiin {1951) showed that maximem utilization of =
occurred at tillering stage, About 90 per oc:i of T was
ansorbed hafore flower amergence and nost of it was transe
located to panicle (Zasal and Aseda, 12593 Roo, 1965
Ramansthen and “rishnamoorthy, 19733 Khumbar and Senar,
19793, “asal and Asada (1933) also observed cthat §0-00 per
cent of » abeorbed hefore flowering was tranalocated to the
arain and this resulted in decroased accurmlation of 7 4in
the roots upto flowering. !lowever, acoumilation of P ine
creasad in root aftor flowering particularly at high © levol.
It was also observed that rate of uptake of abasorbed o
increased until ripening, indicating that  absorption con-
tinued evon after floworing, Naphade (1969) obtained a



significant positive correlatiom between ¢grain yield and
total uptake of U, Sevaral workers reparted that uptake of

- increased with increasing rate of application (Varms, 1971;
rathak et ale, 1972 and Bishan and Singh, 1979), ldu and
—an {(1982) from a solution culture study found that P uptake
increansed rapidly Jduring early growth stage but was low in
the later stages, They also noticed that when P was excluded
£rom the culture solution tillering did not take place during
the growth period,

vathak ot al. (1972) showed that plant content of »
doaraased with age, uptake and content Of © wore higher in
grain than in straw, “othandaraman et al. (1976) found that
naxdrar: oradn contont of T (0,27%) was obtained at 180 kg
:zzag/!m in ¢ ove IR-20. Rad and Murey (1976) observed
that ™ gontont increased from 14 to 42 days cofter planting.
Shice anl Yanmaguehd (1976) found that grestest panicle mumber
and orain yield ware assoclated with plont Pa0g concontration
Gf DJ6w(},7 por coent at raddraen tillering stage. Hoocording
to thom the level of soll P for hichast vield varied from
22«40 13 ?zcs/lm ¢ of gsoll according to tha nature of soil.
Chang (1976) was of opinion that excessive use of » Aid not
depress rice yield unlike N, but ? contant of plants increased

with increase in supplys

Natta (1967) observed meximun P uptake by 1)1 followed
by Chang and Talwan-3, Hoyama and Chameck (1971) from a



trial using two rice cv, Dowk alle-)d and Musy Naung-62«H
showed that the absorption of P by formar variety was higher
than that of latter. A simdlar obsorvation was made by
Koyama and Snitwongse (1971)., Ramanathan and Krishnamoorthy
(1973) obeervad significantly greater uptake of P by the
rice variety I«3 than IR=20 and IR-23, eararatne (1974)
studied the uptake of © at the first and third month after
sowing in modern rice varieties lile IR3, =4 and {+-B and
in loeal varieties such as Pachaperumal, Herath Banda and
Suda Ratawi, e observed that the rate of » uptake increased
from f£irst to third month after sowing and was highor in
modern varietieos than in local varietlies, Devasis ot al.
(1976) studied the content of P in the straw of eleven rice
varieties of Xorala and found that P content ranged from
0.21 o 0,54 per cont. Humbar and Sonax (1979) reported a
higher uptake of » by upland rioe cultivars than low land
cultivars., Srivastava et al. (1984) scroenod nalt tolorant
variotios IR-54, IN=45e63~82~151e3=8, IR~9978«Sw]l, IR=1{6w
32«22-3, TR=1961+131=1-2, =242 and Pokkald for © uptake in
sodic soils. Pokkali yieldod the mawimy: followed by
IR=456352=151=3=5, 10«54 yielded the least. They Sound
that higher ylelding varieties had coparatively hicher
uptake and translocation of P from source to aink,

It has boen observed by many workers that the total P and
fortiliver P uptake increased with increasing rate of applied b,
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Increasing rate of fortilizor 7 roduced tho uptal® of soll

7 iy rico (Vorma ot ale, 19593 Maung !'ya Thaung, 1960 and
NMagarajah and Uoekashcokhara, 1962). Datta and Natta (1963)
reportad a hiohly sicnificant exponential inverse rolation-
ship betwooen log *A* value (available soil ) and porcentage
yiold responno. ao and srindvasan (1970) obtained higher
podly yledd from two Assam dwarf cultivars 175824 and
IUM=5029 than throe standardds viz. Jaya, “olla lawa and
Cauvery, vhon grown without apoliod P or at low rate of P
supuly. Ilath and Norah (1979) observed timt the plant &
contont was hi her 4in sodls having both native and applied

» than in a goil having only native P ?Paddy crain ond straw
yield incroased with increasing P rates but decreased the
uptaie of soll  (34inha ot al., 1930 and lastocd et 2l.,1981),
Chawdhary axd Uppal (1001) obsorved that the ° accurmilation
was 4¢2, 4e4 anl 6.4 m/pot upto tillering, and 32,7, 30.7
and 38,5 my/pot from tillering to maturity in rice cultivars
I3, Jaya andl J=351 rospectively without added 7 indicating

variation amon: rice varietlos for tho aboorpntion of aoil 7.

Nagarajah and ‘cokashekhara (1962) dnvostigated utiliza-
tion of fartilizor ° by rice and found 4t a8 N,52«2,36 nor
cent durdng the f£irst Zive wooeks of (rowth perdod. Ma Datta
ot ale (1966) roported that the porcentace of plant ° dorived
froo applicd » ranged £from 8 to 27 per cent and was conerally
unaffoctod by rate of appliod !l Sgopoes and “ios (1967)
obtained nost significant S2p uptake at tillering, which
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decreased markedly by the tine of panicle emargence and
flowering. The 3% uptale again approached the initial
value at ripening. Dev et al, (1%971) reported that the
plants were capable of absorhing P from fertilizer moce
affectively upto maximan tillering than at later octages
of growth,.

Datta and Datta (1983) obtained a highly significant
relationship bhotwoon peroetage yield response and paroen-
tage uptake of fertiliser P, Dev et al. (1971) recorded
mmmmmnmpmmrmm”@m
technicque. They concluded that IR-0 and Jays are less
officient in utilizing fertiliser phosphorus as compared
to culture-95 and IR-62208. Osa et al, (19271) also reported
significant variotal variastion in P uptaks, Varieties varied
in total fertilizer » uptake bhut the percentage of » in the
plant derived from tho fertiliser Aid not differ in any of
the different treatments tried,

Shukla and Choudhary (1976) observed the rice variety
IR-8 to be more responsive o P application than T(M1 and
Jhona«349, Rao ot al. (1978) noticed sessomal variation in
varietal differences in » uptake by rice. Tella Hamsa,
U-8002, Mashuri and RER-12329 showed higher percentage of
P derived from fertilizer in Xharif while RP«414 and Jona
showed the same trond in rabl at 80 Mg é.;wzas/m iovel. =®Xiazula
{1983) found that extornal P requirements were 0,03 ppom for
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ITA=117, 006 ppm fiox 086 and ITA=122 and 0,12 for ITA-116,

Singh et al, (1972) obtained the highest yield of
4.13 t/ha in the variety BSals and 3,78 /ha in N-22 by
application of 40 kg Pa0, and 20 kg 2,04/ha pespectively
inddcating the differential requirement of P for rive varie-
ties for the expression of their yvield potential., Rao et al,
(1974) 4in their studies on the effect of lovels and tine of
application of P to IR-8 fownul that 4C kg s:f'zc)s/ha applied ot
planting was optimm for maximum yield. ¥hatua ot al. (1976)
memumofmmyzogfmmmmgmwm
gzcslhainrm season for the cultiver I2.8, Choudhary and
ianm (1973) found that application of 495 kg ?205/1» gave
maximum ¢grain yleld, mmber of tillers per plant and panicle
woight in the rice variety Dharial. Patel (1972) compared
thae performance of the new varioty Patal-85 with Jaya and
IR«8 and found that the former yielded 8,32 t/ha when 60 kg
@205 was applied which was much higher than the yleld of
other varicties, Choudhary and Uppal {1931) observed that
mumwwmazowaaammumm
was bhost for IR«-8 and Jays bhut cultivar J-331 reap !
to half the Adose applied at puddling and the other half at
tilloring,.
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The mochanisms governing tho rate of nutrient movemant
through soil to roots as well as surface ares of foader roots
account for soil mtriént avallamility in a particular crop
and varieties of the sama crop, Hosides thase, the plant
roots ¢an change pH, salt content and fonic composition of
the rhizosphore. Thase changes directly or indirectly affect
the plant availahility of nutrients including P.

Two third of the root systen of rice was found in the
upper noet 5 o of the scil, and over 9% per cont in the
€irst 5 am {(Anon., 1951). tHori (195%) measured root acti-
vity of rice by .tm mzaber and length 2f regenerating roots
and found it was the greatest at the moximun tillering stage
and decreased st heading stage., Puji (1957) reported that
tonth node produced the maxiimm number of roots (23 Moo,)
and these had the macddexs: hesal diameter of 1,36 om in rice
where as in vheat there wore uniformly three roots per node
and these roots attained maximum basal dlamwter (1,26 em)
at the aixth node, Peleranta (1958) studied the roots of
unland rice and arvived at following inforences. (a) Fourty
Par cant of roots of cultivar 5% were formed during tho
first aixty days of growth and the remeining sixty per cent
betweon aixtieth and ninetieth days and thareafteor thore was
no increase 4in root length or weight. (b) Rocot growth were
compared in three solls and found that in sandy soil ¢he
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root waicht was double of that in clayey sofl, the root
hairs were however more developed in clayey soll-and

{¢) Varietal difference in root development was obsarved
batwean R-55, E-12 and B-411, Pujti (1959) reported that
under low land condition rice roots were less hwanchad and
shorter lived than under upland condition.

Tanaka (1959) showed that » uptake by rice roots wae
increased with inoreasing pll of the culture solution, When
U concentration was very low, as in ¢he soll solution, the
suitahility of root environmant for metabolism was more
imporgant than  concentration for » uptake. Tang Van lai
and Laus De Lout (1966) founxl that ¥ uptake of excised rice
rootn was directly proportional to 7 concentraction in the
nutrient madium unto about 7.0 ppm. Positive relationshin
was obhserved bhatwoan root CFC snd mutrient uptake by several
workers (Kanwar, 1970; Kansal ot al., 1974 and Oza et al.,
19775,

foot activity and rootimy pattern of crops have heen
fowni to influence nutrient uptake by crops. 3ingh et al.
{1971) showad that the rooting pattern of wheat varioties
caused differential uptake of native and applied ¢, ¥Wakhaloo
ot ale (1973) aloo found good velationship betwoeon root acti-
vity and ? uptake by cotton varieties, Similar relations
for barley and malze crops were also obtained by Oza et al.
(1976}, Hamath ot ale. (1974) reported that the root system
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of maime cuitivars vhich were testai under normal and adverse
soil conditions, showed a shift in the rooting systen towards
shallow and Compactness.

Apcording to Ramerscorthy and fisan {1971} the energy
requirement for the absorption of phosphorus by whsat from
Fo=’ and solid-? was lass than that from Ca~-P. Ricoe has a
graeater caracity than wiwat for extracting » fram Cae,

it wvas sugoested that a gonetical control over the
absorntion of P exdists and it was mainly due to additive
gene adtion (Oanon ot ale, 1972 Reddy and Rao, 1976 and
Oza et al., 1977}, lubbilah and Oza {(1973) emphasized that
salection of grop plants and thelr varioetlies for efficione
abscrption of cpocific plant nutrient was very important.
The varietal Aifforonce for matrient untahe can be axploited
for breeding varistias sulted for different agroclimetic
condicions,

Bole (1973} related the infiuvemee of oot halrs of
wheet in utilisation of soii 7 and found that root hair
denaity was fourtyfive haire/mn for iow # absorption cape-
cley whereas it was sixty Zox high #, Hape roots virtually
devoid of root hairs ook up 2«6 tines ag much soil /unit
length of root as wheat with hairs,

Xumaraowany et ale (1977) from a field experiment
using 32, injoction technique in rice found that 395-75 per
cent of rxroots were in the soll sone at 10 om lateral dastance
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and 16 om depth from the base of the plant, Variation in
peroentage root distribution in the soill sone 10 om (late-
rally) x 16 om (depth) was odbsexrved betwean cultivars but
distribution in the 15 x 24 on sone was aimilar. Sanzo
et al. (1930) examined rook growth of rice cultivars
and Haylamp at the beginning of maximan tillering and during
the flowering stages, The root syastems of both cultivars
Aid not extend below 40 om, Maximum root growth oscurred
during maxdmum tillering stape, Root volune and dry matter
production increased until flowering. The root distridbution
pattern of some wheat varieties uaing 2P tagged fertiliser
was studied by Dev ot al. (1980). They found that dwarf
varioties 1ile Xalyan Sona, "G=3%7 and G=377 have more
compact and shallow rooting systems whersae tall variety
C«306 has a deapor apreading system,

An atterpt was made to quantify the affect of nodal
root production on tillering and ¥ uptake from various soils
in wheat by Woodruff (1980). The nodal root mumber produced
per plant was foursl to be highly correlated with tiller number,
either to 2 reduced producticn of tillers or a reduced sur-
vival of tillers, This effect was more narked under condi-
tions of low soll » with fortilizer ¢ banded on the surface
soil, suggesting an ioproved P uptake efficlancy of nodal
roote over seminal roots alone, Veen and Doone (1981)
reported that increasing © levels increased froeoh weldght of
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root and root dlameter. 3Socorro (1982) atudied tho effeect
of 7 on root rowth of rice, According to him higher rates
of ¢ positivaly increased length, volume, absor;tion area

Singh ot al. (1981) reported that rice varieties varied
greatly in the vortical and lateral develorment of roots,
Cultivars =465, Fieol2, IET-2070, IXT-3371, IBT-4011 and
Cauvery had decper snd less spreading root gystem. Row and
Venhkateswaralu (1983) from the studiee conductad in root
bowes showed that the potential root systan in rice in terms
of length, voluma, weioht and thickness was groater in tall
cultivars such as Lalnakanda~4l and MTU-17 and Nasi (awarf)
while 1720 had a relatively shallow root systom, The dwarf
plants concantrated muceh in *A' gone while the proportion
of distribution was rolatively balancod in tall types, Hwak
ot al. (1983) obsarved differences in rooting ability among
thirteon rice varicties, The varisties Mujleaka-5, =33,
@19 and T-31e1 showed good rooting ability. »illal et al,
(1984) reported that root systom of ITT-5654 and IRT-1444
was more extensive than those of thor cuitivars,

Differences in root activity of many modern variotise
of crops have bhoen astablished in recont times. sSuch varta-
tions in the rooting pattern of oultivars can bo exploitod
for an officlent use of applied and native © by sultable
monipulation of cultural practioss.
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» daficiency Modes rice ylaslda on Andosols, Oxisols,
Vertisols, Histosols and acid sulphate solls. Some of these
soils are deficient in svailable P, others conwert phosphatic
foertiliseras to highly unavailable forms., » deficianey in
rice lands is wide spresd in Asia (Tanaka and Yoshida, 1970
Goswani, 1975 and Xowsguchl and Kyuma, 1977,

It was observed that cultivors differed markedly in
thalr veaistance o injury coused w P deficleoncy (Anon.,
1570 The varietsl differonce in susceptibility ¢o P dofiw
aclency was roported for the first time in 1971 (Anon., 1971),
uf the ten varioties stulled IN.B was severely injured hy
doficiency while IR-3 and -4 grew well on 2 » deficient soil,
™e resisting power of rice varisties to » deficlency was
tasted in the sant year and found that out of ninety eight
varfoties tested, IN.5, ml.-za, Hed and TR«41D=5-12 wore most
resistant to 7 deficioncy while TR8, Daun, I=498«42«1,
IR-526~1+112 and IR-878 and Nw220-3 were least rosistant,

In the following year (Anone, 1972) f£ifeytwo varieties were
screonod in outloor concrete tanks and thelr colerance to ¢
deficiency was assessed by comparing thelr grain yields with
and without » fertiiizer. The waricties were grade? accord-
ing to thelir degrec of tolearance, ANnng the moat tolerant
wvera cultivars If-d«ll, IR«26, IR«1830=93a2, IR=2035-200=2
and amon; the most susoeptible wore I«1529w680w3, IRm2031w
7242, IR=2061«620-1 and IR~2071635~1,



Tuner ot al. (1978) reported that Amrican rice
varioties Nato, starbonnet, lebonnot ond Labella were as
tolerant as or mare tolarant than three varieties of In
series. Mahadevappa ot al. (1979) reported that IR-M,
ReSlmdle8 and IR-3510%-93-3=»2 could bo regarded as tolerant
to soil deficient in P, Thoy aleo observed that tolerxance
to ” deficioncy contributed 0.5«0,.8 toones at yleld levels
of 2.5~4,0 t/ha in those varfoties. It was also found that
tolerant cultivars maintained higher yields under mild »
stress conditions,

Among five genotypes tested at three levels of », the
74214 deprossion from 7, plots was only 11 per gent over
three neazsons, and all tha five gonotypes ware consistently
tolarant in 3ll ccasons (Tohnamramyna, 1979), In one season
the overall reduction in panicle ranmber in ?, in relation
£0 other troatments was & pey omnt, JStraw waloht reduction
was 17 par cent, ‘These genotypes Aiffered in various degrees
in thelir depression of both pmicle numbor and straw weight,
Aloo ” removed through grain by tolerant varicties was high,
where as that ramoved through straw was relatively low,

IR-42, was found to Do tolerant to P deficloncy and the
sane varicty showod marked response to moderate > application
(romnamperuna, 1979), This variety was roported to explolt
soll » and utilime fertiiiszer P as well as othor nutrients
more afficiontly.

Fageria and rilho (1981) reported that rice cultivars
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diffored in their P requirements and their capacity to
oxtract © fram the soil. MWMMMQ'W
upland rice cultivars were scroanad for tolerance to soil 7
deficiancy under field cosdition, They confirmed the oxis-
tence of variotal tolersnoe to » deficioney and the cultivars
were classified into four groups viz,, non-responsive offiw
cient (IRE), responsive efficient (RE), responsive ineffi-
alent (RIE) and nun-responsive inefficient (HRIE). The moat
desirable cultivar: from the point of viow of toleranco to
low leval of 7 were those helomging to NIE and RE,

Edght rice cultivars vare compared for tholr tolerance
to low ” conditions 4n a field trial by rillai et al. (1984)
and found that ITT-5054, a long duration varfioty and IRT-1444,
a short durstion varioty showed the best performance in terns
of growth, drymatter production, tillering, and grain yield
at zoro and moderate levels of © application,

It 13z beon obaerved that the officiont users of hHoth
soil snd fertilisey » are varieties with growth duration
swoseling one hundrod and twenty Jdays., Varieties that mature
in less than one hunvired and thirteen daye are poor users
(Anon., 1984), However, most early varieties respond betver
to phosphatic ferellicers,



Materials dm( /{ef/zéf/ﬁ
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A series of pot sulture experiments was conducted to
study differential response of pomular rice varieties to
soil and applied ferciliser P,

Karappadam soil of Honcomgas which belongs to the order
Inceptisol was used for tho study. 7The soil was sampled ¢to
plough layer depth (15 om), alr dried under shade and sieved
through 2 mm sieve, The soll was analysed for physical pro-
partios like particle sizme distribution, apparent and aheo-
lute spocific gravitios and chemicsl properties 1ike togal
HCl extractable and awchangeable nutrients. Electro-chanical
characteristics like pH and conductivity of the solil wore
ailso studied,

Five short duration and sleven aedium duration varicties
wore selocted for various sxpurisments, Details of the varie-
tioe used are as follows:

Shalig. Yarioties w
T. SHORT DURATION B
1 Rohind 73.110
2 Jyothd 110-138
3 AnNDAPOGENA S0=100
4 Trivent 25-308
S IN-36 100-1086




11, HMEOIUY DURATION

1 Jays
IR-.8
Sabari
Bharathi
Hashurt
IR-20
Ho-4 (Bhadra)
HMo=6 (P avigham)
Ho="7 (Karthika)

Ssam-xmmhmw

120125
125138
300138
115-125
125-148
120-145
125.120
115-118
115120
125~145
130~143
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White, long, hold
¥hite, long, bold
Red, long, bold
Red, long, bold
Wnite, f£ine rice
¥hite, long, bald
Red, short, bhold

™he experiment was designed to ovaluate the varieties
for their capacity to utilise the two mpjor sources of »,

viz, 204l and fertiliser,

Plastic chots of four litre capascity lined with well
kilogrars of 2 mm sloved aly driod soil was taken in each pot.
The sodl in the pots was kept watarlogoed for two to three
wodks bafore planting. T soedlings of ocach variety were
planted in a pot. Shart duration varisties were replicated

thrice,

The different varieties ware supplied with i, P40g
and K,0 88 per the package of prsotices :
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EAU {Anon,, 1982), Shest duration varicties were given X,
Pa0g and K0 st the rate of 70135135 kg/ha, medium duration
varicties st 90145143 Ng/he and Mastuiri and He4 at 70145148
Xa/ha respectively, Ures (46% M), 3p 1abelled superphosphate
(16% water soluble P,04) end mariate of potash (60% X,0) were
used to supply N, pzas ndxza. Caloium carbonate was used
as tha liming matoerial, amxzomumuedmtwoqm
gplit doses vheress ?zasmwﬂdumumumm
before planting,. Calcoium carbonate was applied at the rate
of 350 kg/ha two to three weeks before planting and 250 kg/Ma
8 month aftor, The pots werw arranged in Can,

The pots ware regularly frrigated with doionised water
50 as to maintain the lovel of water S om above tho soil
surfaca, One plant was removed o the 30th and 60th day of
planting from each pot: The harvestad plants were dvied in
a hot air oven at 75°C and dry waicht recorded, T7The dried
plant samples were than used for the detormination of total
P content as well as for radloassay. TI'rom the anslytical
data obtained the amounts of P derived from fertilizer and
soil were computod,

™he expariment was dosigned to study the differentisl
behaviour of rice varisties under 1dmtical soil fertilicy
conditiona,
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Pifvoen kilograns of 2 am sleved, alr dried XKarappedasn
soil was £illed in cath pot and was kept flooded for f£ifteen
days bofore application of farcilizers and planting. N,
pzes.uzomxhwmmxmumwmoﬁwm
recormendations of ¥AU {Anon,, 1982), Thore were four ropli-
cstions for the five short durstion varietioes and three
vaplications for ¢hw eloven medium durstion varictiss, Four
hile of twe ooadliings sach were planted in a pot. The pota
ware srranged in Chb,

rlant characters like heiocht, nunhor of total and proe-
ductive tillers were recorded a week hefore harvest, Plants
were harvested at maturity, washed and dried at 73°C in a
hot air oven. After drying, weloht of strav, grain and
thousand grains ware rocordsd. rartility sorcentacse of cach
variety wvas recorded from grain welche, thousand gonin welght
and chaff nunhar, Coneentration of » in yrain and straw was
analyend and total P uptalsm computaed using dry wal it of
grain and straw,

A pob culture study vas sonducted to stixly the root
distribution pattern of different variotios under ifdentical
fertilicy conditions and to examine the relationahiy betweon
root distridution and utilisation of appliod forvilizer and
aoil P.
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rifvoen kilogram of air dried, sieved soil was £1illed
in each pot and kept submerged for fifteen days before plant-
ing. The same fertiliser schadule was adopted for different
varieties as in the provious eperiment, A single seediing
of each variety was planted in a pot, Four replications
were kept for short duration varieties and thres for modium
duration varieties,.

Plant heicht and total munber of tillers were recorded
when 73 per cent of tillers of sach variecy flowered, At
this stage, plants along with the soll were uprooted £rom
the pots, The athering soldl particies were wvashed off using
jor of water. Aftar thorough washing, the plants along with
their root syston were dried in a hot air oven at 73°C, Total
waight of roots, weight and volume of thick and thin roots

5 solution culture speriment was conducted to study
performance of the abowve mantioned varicties at graded levels
of P aupplye

Plastic pots of four litre eapacity waere used for the
oxperinent with wawed bambos basket, Yell washod gravel was
ket on the basket to give anchorsge to the seadlings.
Eightoen day old sesediinge vere planted in tho basket so that
the roots hang down and touch emlture solution in the pot.
Two soedlings were plamted in esch hasket.
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Sane varieties as in above experiments were used.
Graded levels of P waxe 0, 1, 2, 4, 5 and 10 ppm. Bach
treatment was repliceted twice, The pots were arranged in
R fantorial desion.

The culture sclution used in the experiment had the
following composition,

chamdank
NH NOy tO supply S0 ppm 1
Kl to supply 20 ppa K
cmlzwmw&y 20 ppn Ca
MgCL, 6 1,0 to supply 20 ppo Mg
PaETA to supply 2 ppm Pe
NaS10g to supply 2 ppem 84

Micro-nutrients (#n, 2n, Cu, B and Mo) ware appiied
according to the formulation of Johneon et al, (1957), »
was applied as Nail,PO,. 24,0 as per treatments, The ini-
tial pH of culture solution was adjusted o 4,8-5,2 with
normal 2§2m‘bymmml greon indicator,
Sulphuric acid also served as a source of sulphur to plants.

The culturoe solution was changed onoe in a woek, At
the time of changing, the basket supporting plants was
removed and the roots ware washed with a jet of tap water,
Afevar thorough washing of pots, the mutrient solution was
renewed,

Afear ong month, one seediing from cach pot was romoved,
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shoot porcion of these sesdlings was driod in a hot air oven
at 75°C and analysed for P. 7he othar plant was kept upto
harveat,

Flowering durstion wae rocorded when 75 per qent of
tillexrs flowered, Plant heiche, number of total and produce
tive tillers were recordad cne week hefore harvest, At
maturity, plants were zemoved along with their root system,
washed thoroughly, dried in & hot alr oven at 75°C, shoot
and root weights were recopded, Zarhwad measurenonts and
grain veights were also pecordsd, Fertility percentsge wes
computed from fertile and total grain number.

S0ll sampies were draw from the bulk drought £or pot
culture studiecs by the mathod of quartering, air dried under
ahade, sioved through 2 o siewve and used for Aifferent
phrysiosl, electroechamical and chemical deterrdinations,

Hechanical asnalysis of the soll was cerried out lw
Robinson‘s international pippette mothod, after reduction
of wmamw:wzmswmaz% as descridbed by Piper
(1942). 3S0il was classified into textural group using
Z.8+5.5. system,



The apparunt and abeolute apncific gravities, water
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holding capsoity, and pore spade were determined using “sen

Racekowsks method (Piper, 1942),

pil of the sodl was detornmined using Rlico pii moter
with glass alectrode in a 113.5 soil water suspension,

Blectrical conductivity of saturation extract was
doternined as described by Hesse (1971).

organic carbon was estimated by Walkley and Dlack's
rapid titration method (Walkley and Black, 19M}.

mathod {Jackson, 1958),

The osoil was fusod with sadium garbonate and the fuasion

cake was extracted with L, The P was ostirmasted £rom an

aliquot of fusion extract by chlotostannous roduced molybdo-

phosphoric hlue colour method dn Ol acid aysten (Jackson,

1958},
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Total potassiunm vas detarmined in the leachateo after
removal of seocguioxides from fusion extract using an *REL®
flame photometer (Jackson, 1958),

From an alicquot of the fusion extract, total caloium
and magnesiun were also detormined (Jackson, 1958},

Tetal sanquisddes ware determined gravimetrically after
procinitation with ammoniun hydrosdde, €from an aliquot of
fasion extrect (Jackeon, 1948),

Toksl silics in the soll was astimated gravimetrically
oy the method suggosted Ly Jackeon (1956)

Avalilable nitrogen in the scil was determdned iryr the
alkaline permanganate mathod descoribed by Subbdah and
Asija (1936).

oray No.l avallable » wan oxtracted in dilute acid
fluoride solution (0.03 }I NH.¥ and 0,028 jf #C1) (Brsy and
Kurea, 1945), P from the extract was dotesrined colorime-
colour method in hydrochloric aaid systun (Jackoon, 19%8),
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Olsen’s available P was determined by the mothod of
Olsen et al., (1934) in slkaline extractant (0.8 ﬂwg at
pH 845) as described by Jsokson (1958).

The cation exchange capacity of the s04l was determined
by lesching tho seil with neutral normel ammonium acetate
solution and estimating the NH— N adsorbsd hy Atstillation
using Hgo (Peoch ot al., 1947),

avallable potassium in the soil was determingd Zrom
ammoniun acetate oxtract uaing *=2L° flame photammter
(Jagkaon, 1958),.

Prom the amonium soetate oxtract, caloiun and magnesium
wvare alao determined by the versenate titration method
(Cheng and Dray., 19251).

P contents in the grain and straw wore determined,
The prooedure invoived wot 4igestion of oven dried (79°C)
and £inaly oroanl sarpleos with 141} parchioricenitrie acid
mixture and determination of total P in the digest colori-
metrically by the vanadomolyhdate yellow colour swthod
{Jackaon, 1958),



31

For the detesminstion of °p sosivity in the plant
samples, the method dsveloped by wWahid ot al., (1988) was
followed, The method is based on the determinstion of 33p
activity by Cazenkov oounting cechnique. Selefiy, the
procedure invalves wet digestion of oven dried (75°C) and
£inely out plant samples with 111 parchloric-nicric acid
nixture and determination of redicsctivity in the digest,
one gran plant sanple was weighed into 250 ml conical flask
followed by addition of 1S mi dlacid mixture (cooplete sample
planting), Flask with ita contonts was then hogted on a hot
plate at a low tempersture until inttial frothing cubeided,
The digestion was continued st increased temperature until
the digest beosse cloar and its volume reduced to 2«3 ml,
The flask with its contents was then ¢ooled and the colour-
less 4digest wes quantitatively transfarred into a 20 ml ¢lase
saintillation counting vial with distilled water upto a £inal
volume of 20 ml by repeated washings of thw flask, The
radio-gotivicy was detarmined after 4 h by Cerenkov counting
technique in a mioroprocessor controlled liquid scintillation
system (Rackbeta of LXB ¥Wallan, Finland) sdopting channel
by liquid scintillation tectnique.

a) Specifi
Specific

.-".i' ¥ ‘k : ot .7”,"#‘“. L‘t- ¥

sotivity of ¥3p in the plant semples was

LISHL AT
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estimated as follons, After the radionassay of the sample,
an aliquot of the plant Algest wes removed from scintilla~
tion vial for the determination of total 7 by che venado-
molyhdate method (Jeckson, 1958), The specific activity of
the 33p in the sample was then calculated as the ratio of
32y content per unit weight of » and expressed as opm/ng Pe

R 7 e Siis it o ot Ary T

Fron the specific agtivity, percentages of P derived
from fertiliser and soll were calculated as shown below,

After that, amounts of P doerived from fertilizer and
scil were corputed from the above value using total » uptake.

soll by the plant ¢

At of P darived from Total P uptake x poroentags

fertiliner by the plant * P dsxived fron ferstilisex
. 100

Amount of P derived from FW“W




}ééjuﬁj
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RESULTS

A sevies of pot oultume stuldies was carried out in
Karappadan soil (Inosptisals) of Xuttanad to evaluate tiw
ofticiency of populaxr rioe varicties to utiiise soll and
applied fertilismer P and o study their relative tolerance
to P deficiency.

Pot culture stuly was caxrried cut using five ashore
duration and eleven medius durstion varicties to compare
thaeir relative porformance under recommended rate of nutrient
supply as per the package of practioes recomsandations of the
Kerala Agricultural Univeraity (Anon., 1982) for those varie-
ties. A oot of pots with the saae troatnents was utilized
for root studics at the flowering stage of the varletios,

Camparative eofficlency of all the varictios was ova-
lusted for utilisation of soil and fartiliser » using J2p
tagoed superphmephato as the source of the nutrient,

A solution culture experinent was carried out using
graded levels of P eo study the requiramont of different
varieties for the expression of maximun yield potential,

The rasults oltained from various investications are
presented in chis chapter.

a) ISR SN
{Tablo 1a)

The dats on particle sise dlstribution indicatod that
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ture, the cley content baing 49,82 per cent., Organic matser
contant was high (3,20 per oant). Apparent and absolute
specific gravities of the sodl were 1,29 and 2,40 resped-
tively, HMaximan water holding capacity and percentage pora
opace ware fournd to be 35,40 and 46,92 respectively. /

The soll was found to have an aoldio ¥ of 5,60 in tiw
dry state which was raised to 7,2 on submergence,. 7The soll
recorded sn electrical conductivity of 1,10 mrhos/om in the
ssturation extract.

The total content of nitrogen, phasphorus, potassium,
caloium and magnesius Were 0,218, 0,100, 3,138, 0443 and
(1s14 per cont respectively. ThHw sesquioxides and silica
ware found o bo 20.18 and 33,24 per cent each, The soil
has a cation exahangs cspacity of 27,23 /100 g sodl, Avaie
lable nitrogan and potassium were setimated as 600 and
123 Xy ha, Mvallabhlo P status of thw dry and wet sodl wae
found to vary widely and it ranged from 11,66 to 17,00 kg/Mha
with Dray No.l while the olsan values wore 18,72 and
16,66 ky/he respoctively. Avallalble caloium ond magnesium
ware 0423 and 2,03 ma/100 g sodl.



Teble 1. Charvacteristics of the lareppadan soll

8) Physical propesties
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5160, rarticulers
1 Particle aize diotribution
1. Coarse sand (%) 10,40
2, Pine aaxd (%) 19.83
3. adie (%) 16,55
4o Clay (1) 49,82
organic matter (%) 320
Textural classification Clayey
2 Appayent specific gravity 1,29
3 Absolute specific graviey 2440
4 Maximum water holding capecity(®) 38,40
8 Pore space (%) 46,92




Table 1 (comtinued)
) Electrochesdcal an?! chamicel proportios

-y ——

3140, Partiouliarse

b 4 Elacerochamicsl
1{a) pi (dry soil) 5.800
{b) pH (submorged soil) 72300

2 Electrical condustivity of the 100
soturation ecctract (m.shos/c:) *

1z Chomical
1 organic carban (%) 1.860
2 Total ¥ (%) Je218
3 Total P (%) Ne109
4 Tokal K (%) 4138
8 Total Cal"t) 2430
¢ Total Mg() e k&)
 J Totsl seogquioxides (%) 20,150
a8 Total 3102 {%) 53,240
9 available ¥ (lgy/ha) 603400
10 Avatlable ? (kg/ha)
a) Dry soil ~Dray Ho.ld 11,66
oieen 18,72
b} Wet soil - DEay No,l 17.00
Oleson 16,66
11 c‘:;téggg mgsxa.m espacicy 27,23
12 Avaiiable % (kg/ha) 125,00
i3 avalliable Cz (med00 @) De23

14 svesdleble My (me/100 ¢) 0,03

b L g
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Data on dry weight of otraw, P uptakes, anount of » dorivod
from fertiliwer, and that from sodl, and *A? value at thirty
and sixty days after planting for short duration variotioes
are presantod in Table 2, Analysis of variance table is
presented in Appsndix X,

asle XN nt Oof gt

R

8els1ls AL 30 DAP (Days aftex planting)

Data on dry weight of sgtraw at 30 DAP indicated signi-
ficant Adifference botween different short duration varieties
st this stage, Rohini recorded the highest dry matter yield
(0.61 ¢/plant) which was on par with Annapoorns and Trivendi,
The lowest dry matter yield was given by Jyothi (0.34 ¢/plant)
and was on par with IR«36, but vere inferior to the above
throe varieties.

aele2s A% 60 DAP

Varistal difference in dry matter yleld was significant
at this stage also, Jyothi whioh has recorded the lowest
dry matter at 30 DAP outyleldsd all the othar varioties at
this stage (6.48 g/plant) whare as fohini which has zrecorded
the highest atraw yield at 30 DAP yielded very low at this
stage (4,30 o/plant)., IR-36 bhehaved in the samo pattern as
at O DAP,



Table 2. Svaluation of rice varietiss for their cepacity to abeorb and utilize soil

-y

Shn &

042930

D.3759 D219

ne 35 DAY At 80 DAP
8le '
- Variasties ryEve R—— Y , Y — "
190¢ ey Vptalis  APDFT AU A Dy Uptake ADPDRS  ADIEN %
matter of P {mg/ (ag/ walue natter of P (o {m/ value
(¢/ {ny/ plant) plant) t)m r/g { (ovy/ plant) plant) (o 270
plant) plant) aodl) ) plant) sil)
 § Rohini 261 1.61 037 1.24 23,02 4,30 8559 D92 T+37 57,92
2 m De¥ 399 Oe2B v § 17.68 6,48 17.02 1.38 1S5.54 T9e74
3 Aomapoorna 0.9 0 1,89 O.44 1.45 24.%0 Se 54 15.77 1.7 14.91 54,53
4 Teivendt 255 1.60 De53 1.07 14,78 6433 17.8% 1,26 16.33 32,06
5 IR-3 0,38 .83 Ge32 051 10,98 4,07 10,54 1.57 8.97 39,37
oD {5%) 061185 D,0949 20,0801 G080 4.2441 0097 45,8314 00659 0.6622 20,1049
o (1% 01639 5,132 0,0832 01312 5.9692 11,2787 1.1499 00991 11,1922 1.208¢
00314 0.,0200 049315 1.9216 0.3308 {1e 2803 3.8033

ASTIPT - Amount of plwoasphorus derived from fertilizer
TS - Amount Of plwsphorus derived from sodl

8¢
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Significant dAifferense in the uptake of P was obosxved
batween different short durstion varisties. Annapoorna
rocorded maximam © upteke (1,89 ¢/pient) which was signifi-
cantly higher than all othex verieties Rohini and Triventi
recorded very ilow uptake at this stage and were on par st
1 per cent level but signiffoantly different at 5 por omnt
level.

Anmount of » derived from fertiliser at this stage was
also found to differ significantly between varietiss, Triveni
renoved maximsa ferciliser P (0.53 mg/piant) followed by
AnbapocIna, Both thase varieties were agually efficient in
the utilisstion of ferciliser P, IR=35 and Jyothi removed
signifimently lower amomt of fextilizer > (9,32 and 0,28 mg/
plant rospectively).

among the Aifferent short duration varicties Annapooins
extractod significantly higher quantity of sofl ? (1,45 mg/
plant) followed by Rohini, Jyorhi and IR-386 removed compers-
tively lower cuantity of sodl P (0,71 and 0,51 mg/plant ree-
pectively).

8e242¢ AL SO DAP
At the 60th day Trivenl and Jyothd recorded aignifi-
cantly hicher upteie of P whan eapared to othoer varietios
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(17,81 and 17,02 mg/plent respectively) and were statisti-
cally Gn par. Amnapoorna followed the above varieties in
this chgracter, IR-356 vhich hes recorded very low uptake
8t 30 DAR, babhaved in the similor nonner et this stage 180,
Roldnd aleo has o vacy iovw uwislo which was on par with IR-36,

P removed from fertiliser as wgll as that f£rom native
? during this poriod also showed significant difference
among the varietios, Ammapoosns utilised the largest quan-
tity of ¢ from ferciliser (1,76 mg/plant) which was signie
ficantly supericor to all the other varietios, The lowest
quantity of fertilimer P was talken up by Rohind (0.92 mg/plant).
Triveni axtractod more soil 7 at this stage (16,358 mg/plant)
followed by Jyothi (15,04 mg/plant) and ware on par at 1 per
oot level ut significently Aifferant at 5 per coant lowel,
Both Achini and IR-36 were least officient in the extraction
of native >,

2.3 ‘Al value

2e34ls AL

Significant difference among short duration varietios
ware observed in ‘A’ valus., Annapoorna recorded the highest
(2430 4ig 7/g soil) followed by Rohini (23.02 g /g soil)
and ware statistically on pafs Triveni and IR«36 showed
comparstively lower *A' value, This rosult vas move or loss
in confimstion with those of soil P extraction.
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80342+ AL 80 DAD

At 60th day Triveni recorded the highost "A' value
(89.06)»9 ?/¢ so4l) followed by Jyothi l%.?&)ﬁg P/y soll).
They were on par at 1 per cant lewve)l bhut significantly alffe~
rent at S par cent lovel, Doth Rohind and Amnapocma shoued
lower valuos, The lowest *A' valuo was yecorded by IR=36

(”c?’)ﬁ r/g aoll}.

Tahle 3 proesents data on dry weight of straw, P uptaoks,
anount. of T darived from forvilimer, amount of 7 derived from
soil and *A' value at thirty and sfmty days after planting
for redium duration varieties, Analysis of variance table
is prosented in Appendix II,

bedels A% 30 DAP

ey weight of straw at 30 DAP varied significantly
hetwoen different mediun duration varietiesn, IR« recorded
the highest dry matter production st this stage (0.83 ¢/plant)
whdch was asignificantly superior to all the othor varietlias.
Dry matter yield of Jaya was found to be next to If.3
(0488 g/plant) which 16 followod by Moe6, Mo-4 and Sabari.
T™ha lowest dry weight of strew was recorded by Mashuri
(0el18 g/plant).



Table 3, Evalustion of rice varicties for their eapacity to absorb and utilise soil
and fertilizer phosphorus

De HMedium daration varietlies

Means Of ohservationas

C.0277

Sl At 3G DAP A2 60 DAP
0. Variasties : ' .
* ey | Uptake APDEF APDPS *at ey Uptxke APDFF  ADDES A
pagter of ~ (mgy/ {o/ vaiue mal of r (mV/ {mey/ valun
o/ (¢/  plant) plant) (pa o/ (9/ (my/  plant) plest) (pg P/g
plant) pisnt) soil) piane’ plang) sodl)
1 Jaya 0.58 1.62 TeS7 1.05 16440 533 14477 1.5 13.16 B82.59
2 Ifm8 083 2,16 72,7 1,45 18,87 8,70 16,08  1.8% 14,23 67.91
3 sabari 3. 3% .86 a4 D82 22.69 3.30 6. 1.34 $5.10 36,34
4 Sharathi 233 e63 Celb 0.47 285,98 248 5% 1.49 4,21 24,89
S Hastrard 2215 B.51 Ded2 0.239 11.61 1.20 275 0465 2,10 28,67
] TR Va2l 1,07 Qeds D02 u:” 3.57 262 i.28 8.34 57,86
7 Howd 0,38 1:13' 0,37 075 17.90 $.30 10,38 1.24 9,64 69,01
8 Mo-$ J.48 1.03 0.33 0. 70 19,435 8.17 11.09 1.40 .60 61,07
9 b7 a3 0492 .26 0.06 22.33 3.57 767 1.41 6.326 39,31
10 =g 3.23 3458 DedD D.38 17,03 3.62 6423 D.066 6,25 283.37
11 TReg 2 D36 357 D418 Jed2 24,22 3.27 726 1.04 $5.22 52,72
o {(5%) DeIBPL  0,3333 (,0813 0,0778 4.T248 72,7714 N.6282 0.,0034 GC.06171 7.4141
o {1%) Te1211 0.1812 D,1105  0.3054 66,4220 1.3485 02,8339 D.1133 00,8388 10,0773
360 & F.0304 00454 0.0264 1.,6109 0,2030 D.2142 0.0284 0,2108 2.5278

APTFP - Anount of phoasphorus dorived from fortilizer
AEDPS - Anount of phosphorus Jdorived f£rom sofl

2%



Dedele AL 8O DAD
on the 80th day of planting slso IR-8 recorded the

hichast dry weight (8,7 ¢/plent) followed by Mo-6 (8.17 ¢/
plant} which wese on par with esgh other. All the other
varioties were signifteantly inferior to the above two varie-
tien, Jaya end Mo-4 closely followsd these varieties and
ware on par, Here again Mashuri was the lowast in dry matter
production (1.2 o/plant). |

P uptalke at 30 days after planting followed tho sane
pattesn as Ary matter production at 30 DAP (Table 3), IR0
recoxded the highest P uptake (2,18 mg v/piant) followed by
Jaya (1,62 mg/plant), but was inferior to IR8, !oe=d, IR=20
and Mow-6 followed the sbove varieties, but all thwoe were
inferior to Jaya in total P uptaks, P regquiroments of
Mashuri, '=4 and IR-42 were very low at this stage of growth
among nediun Auration varieties, and were statistically on
par with each other in P uptako,

Uptake of fertilieer P was found to be maximum foxr IR8
(070 mg/plant) and ves algnificantly superior to all the
other varieties, followed by Jaya (0«57 mg/plant). 50 IR
and Jaya were found to be efficient in utilising soluble
ferciliner ., All the other varieties were infarior to the
above two varietios in utilining fertiliser Pe IR=20, Mow=4
and Howé followed IR-8 and Jays in this xespect. IR-42,



pharathi and HMashuri utilised comparatively smaller amount
of P 2rom fertilizer.

Data on soil P uptake 2ls0 showed that IR-3 took up
maximam amount of P from soll (1.45 og/plant), which was
aignificantly highar whon compared to all the othar vario-
ties, Jayas followed IR-8 fn asoll » uptake (1,05 mg/plant;.
asturd utilized soll ? alrmoet ao efficiently as fertiliser o,
All the other varioties utiliaed soil » more efficliently
than fertilizer © st this stage,

DeSe2e A% 60 DAP

Data on ? uptake at 80 DAP showed that the highest
uptake was recorded by IR-8 {16,008 mg/plont) followed by Jays
(14,66 my/plant), but differed significantly as the dry matter
yiald of thwee two varicties at this stage, !Mo-6, !Ho-d and
IR-20 followed thase two varieties in ? uptaies Uptakhe of
Mashur! was the lowesnt (2,78 mg/plant) ameng mediun duration
varicties, -4 and INe42 zlso recorded very lovw uptale
suggosting theiy lov requirerent of 7 gt suis otage,

In-0 recorded significantly higher » from fertiiizer
(1.85 mg/plant), followed by Jaya (1,51 mg/plant) ut signie-
ficamtly mmporior te Jayz and all the other varicties, 5o
these two varietios can be cunsidored es offlicient users of
sojuble fertiliger  as £ at 30 NAp, dashuri, -4 and IRw-42
utilized comparatively smaller quantity of fertiliser -,
configming the low roqpuirenent £or these thres varieties,
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duration varieties (Tsble 3) also showed similar trend as

at 30 DAP, IA=-8 took up significamly higher cuantity of

P grom sodl (14,23 mg/plant) followed by Jaya (13,16 mo/plant).
Hashuri recorded the lowost P uptaks from soll (2.1 my/plant)
amang differant madiun durastion varieties, Ilore also most

of the varietiss utiliszed soil P more efficiontly thon ferti-
Lizer e

bebe AL yalug

Data an "A' value at 30 DAP showed that varieties
digfer significantly. The highest °*A*' value was racorded
by Dharathi (25,98 jg /¢ soil) followed by IR«42, Mo»7 and
Gaburi and all thase wvere found to be on par, The lowest
'A' value was recorded by Haahuri (11.53)@9 ¥/¢ s08l) e

De6e2e A% 60 DAP

The greatest ‘A’ valuo vas oheerved in tho case of ild
at 60 NAP (&.3’7)@ /g soll) followed by Jays (32.59)&9 of
g aoll) but were on par, Ho-4 and I8 followed tho above
two varietios and were statistically on par. The loweot A’
valuo was recorded by Sharathi (34;89)&; p/y soil) which has
ecorded the highost at 30 DAP,
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dry waight of grain and straw, thousand grain waight, fer-
tility percentage aad P uptaks of Aifferent short duration
variocties grosm in Karappadan aoll with recammended doses of
fertilinars were presanted in Table 4. Appendix III presents
abstraot of snalysis of varianoe tahle of the oxperiment,

2els Hotalt af »

Plant hedght difforod significantly smong different
shaxt duracion varioties, GRohini rocordad tho highast plant
baight (98.5 o) whdch L9 significantly superior to all the
other varietias followed by Triweni (71.3 em). IR-36 appeared
€0 be the shortest among the short duration varisties (79.2 eml.

Significant variation wvas observed betweon varieties in
their number of productive tillers, Jyothi, Annapooana and
IR-36 roecorded comsaratively hicgher nunber of productive
tiliers, 7Tha lowest was regosded by Trivent,

feds DEY MOLT

Sicndficant Aifference in orain yield was recorded Ly
Gdifferont share durstion wvaristies, !axinam dry weight of
grain wao recorded Ly IR-36 (108 o/pot) and was significantly
superior to all the othor varieties. Trivenl and fohini
followed IR-36 in this character and were statistically on
par. Annapoorua recordel the lowest grain yleld (73 g/pot),



Tahie 4. ?midmﬂm
mmmmm

ss under identical fertilicy conditions

Heans of oheervatiuns

& VYarietios Df of Dry weight
: Holght Hunber rastility ? uptake
the plant productive percentage :
(am) tillers Grain Straw 1000 grain (mg/pot)
{g/pok) (g/pot) {g)

1 Rohind 95.6 10,8 92.00 83,00 28,69 86,80 T23.45

2 Jyotid 83.5 12.0 794295 92,00 29,98 88,03 T22.70
3 Amapoorna B84.5 11.8 73.00 67.25 23.54 84,63 533.50

4 Triveni 291.3 10,0 ‘ 92.75 656,75 22.38 3640 622.93
3 IR=-2 79.2 11.8 103,00 66,50 22.87 92.80 735,65
CD at 9% level 2,603 0.9919 . 3514 4.5622 0.4633 3.1102 92,3906
CO at 1% level 3,12%8 1.37M8 8.7838 6.3092 0.8354 4,3012 127.7687
SBn & G 750 0.3291 1.5138 21075 0.1534 1.,0320 36510

e 0. e ris g 5 T S WA 5, TS A T S RS L L GO R W LS L LT T i A 100 WG K S VAP S U S GO MRS

1%



Jyothi recordsd the highest dry wedght of straw
(92 o/pot) followed by Robdnl (83 g/pot)s Ii-36 and
Triveni vhich produced higher orain yield showed very low
ptravw yield (86,5 and 66,8 ¢g/pot respectively) and were

on par with oach other,

Data indicated that difference in thousand grain weight
wvas highly significant, Jyothi and ohini rocorded signl-
ficantly higher thousand grain welight over other varieties,
(29,96 and 2B,6% ¢ reapectively).

Fertilicy perventage data showed that 4t was aignifi.
cantly hicher for IR-36 (92.,6%). ALl the other varieties
wore inferior to IR-36 in this character. The lowest ferti-
ity percentage was recorded by Amapoorna (34,8%).

r2-356 recoried il highest P uptake (735,65 mg/pot)
followed by nonind and Jyothi, ant all the three varicties
ware statistically on per in P uptalke, Aanapoorna took up
the lowest amount of o (5$32.88 mg/pot).

rata on height of plants, number of productive tillers,
dry weldoht of grain, straw and thousand grain, fervility

48



49

porgentsye end P uptake of mediun duration varietlies grown
presantad in Table 5, Appendix IV presents abotract of
analysis of varianoe table of this axpsrimont,

ajonificent Aifference in plant height was
ancyy Aifforent modium duration varieties, The highest
plant heic't was recorded Ly .4 {150,2 om), which was sige
nificantly superior to all the otler varicties. Mashuri
(117,1 om) followed t-4 in this character, HMo=7 and 1:-42
followed Hed and Mashwuri, !o-4 appeared ¢o be the ahortest
among diffevent rediun duration varieties (90.0 ol

henber of productive tillers differed sicnificantly.
Hed, Mowd, [A-42 and Sabaxi pecoxrdsd atdvaly highes
narber of productive tillers. The lowest nunbor of produt-
tive tillors vas recorded by Mashuri,

Grain yield differed significantly amxng different
mediun duration varietice, IR-2 grecorded tho hichest yleld
(132,33 ¢/pot} which was significantly susorier to all the
other varioties at 5 per cent lovel. Ife42, Dharathl and
Jays yviaided nout to IN-8, All the other varicties were
inferior to the above four varietfes in grain yieid and



Table 5. Yisld and growsh charactaristios under fdantical fertility conditions

8. Modiuwn durastion varicties

Haans of observations

gi: Varieties  Height of Humber of Dxy weight Fercility P uptale
the plant productive - - papOn~  (mg/pot)
tem) rillers tmzn, ) 1000 ?wun tage
o/pok. o/ pok) {g
1 Jays 91.3 11.0 114.87 82,00 27.43 83.17 286,57
2 I8 26,0 11.7 132.33 88,67 28,75 85.27 866,37
3  Sabart 9642 13.3 98,67 81.00 31.06 86403 725.00
4  Bharathi 99,9 12.0 121,00 631.67 23.08 87.93 927.40
$  Hasiurei 117.1 10.0 104,67 97.00 17.06 96,27 740,57
§ IR0 24.2 12.3 99,00 85.00 19,79 84.9) 43.77
7 Nowd 90,0 14.0 105,67 75.67 77,59 85,17  1132.23
8 Mo 98,7 12.7 97.67 80.00 25.08 87.10 925,03
9  Noe? 101,58 11.3 104,67 69.00 27.66 89.80 662,33
10 U4 180.2 14.3 95,33 139,00 25.36 86.07  1299.03
11 IRe42 101.4 14.0 122.67 99.00 19,28 83,03 965,27
D (5%) 62797 1.0212 7.8108  7.4892  1.,0080 84,0863  7.,0427
D (1%) B.5354 1.3850 10,6180 10,1822  1.3701 5.,4998 96,5619
SEm & De 3482 2.6629  2.5465  0.,3437 24.2212

2.1420

1.3796

0¢
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Varictics differed significantly among thamselves in
the dry weight of strsw production. i roocorded the highast
straw yield (139 g/pot) which was significantly superior to
31l other varietios, IR-41, Hashurl and IR-8 folliowed lied
in straw yisld and were found to be statistically on nar with
oach other, 3harathi recorded the lowest straw yield
(81,67 g/pot).

hel2+ Thousana

Thousand grain waight of different varieties varied
siinificantly. The highost welgiht was rocorded by Sabori
(31,06 g) which was significantly susorior to all other
vacrietias, 1IR3, MowT7, Mowi and Jaya followed Sabari in
this factor and Aid not difder significantly at 1% level,
The lowest value was recorded by Mastwmirdi (17,08 g).

Ferviiity percontage was significantly highor Zor
Hashard (96.3%) whon compared to other varletios.'o-7, IR-42,
nharathi and o8 followed Mashturi and were fourx! on par with
each othor in this character, The lowoest value was recorded
by Jaya (83.17%),

J1i
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sdonificant Cifferances was ohserved botwaen various
medium duration varieties in ¥ uptake, Hed recorded signi-
ficantly higher ujtake over other varieties (1299,03 sxy/pot).
Mowd flollowed w4 in t¢his character but was sionificantly
lover than Hede Jaya, IR42 and Mowd £0llowed lo=-d ait
recorded sicnificantly lower uptais thon How-4 and were found
o be on par among themselves,

Data on the dry weiche of straw of short duration
varioties at Aifforent levels of 7 supply are prosented in
Table 6. Aprendlix V{a) precants ahetract of analysis of
variance table.

Sifferent shore durstion varieties differed significantly
anly at ¥ level of aignificance in dry welaht of straw at
33 DAD.  Avaeraped over varisties difforant lowvels of ¢ oupply
differad aignificantly at ] per cent lovel, Sut interaction
effect of varisty-level of P was found to be Lnsignificant,

*
Anmong the varictica Jyothi recorded cthe highwst astraw
vield (471.,2 mg/plant) followed by Triveni (448,7 moy/plant),



Tablae 6, Dry waight of straw at 30 DAP for short duration
varicties (mg/plant)

53

levels of phosphorus {(ppm)

Ske  yarioties ’

Hoe 0 1 2 4 5 10  Mean
1 Rohind 180,0 474.0 816,0 855,00 478,0 423,0 432,56
2 Jyothi 126,0 579,0 489,00 689,85 569,85 574,0 47,17
3  Amapoorma 99,0 411,0 407.,0 564,0 428,0 373.0 390,33
4 Trivani 127.0 723.0 841,0 391,85 4032.,0 511.5 448,87
5 IR3G 96,0 421,00 359,35 538,83 2320.5 392,5 341.33

Mean 118,88 821.6 462,686 551,7 439,66 394.6

i con (5%) cp (1%)
Setwecn varietios 84g. 92.438 124.49
Betweon lavels sig. 103,261 130437
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ohind and Annapoorna followed the above two varieties in
this character and all these four varieties were found to be
on par anong thomsslves, IR-36 recorded the lowest straw
vield (341.33 ng/plant) which was inferior %o all the other
varioties,

amang tho Alfferent levels of P, 4 pya recordad the
hishest Ary weight of straw (531,7 mg/plant) followed by
1 ppm (521.6 s/plant) but vere statistically on pare The
lowest strawv yield was recorded at O ppm lovel (118,39 my/
plant)e In genoral straw weicht showed sharp decroase after
4 ponn concentration of 7 4n the foot madium,

8.1.2. 2% harvesy

Table 7 presents Jdata on the Ary wvolght of straw of
short duration varioties at harvest, Abstract of anaslysis
of variance table 1s given in Appendix via).

The different chort duration varieties did not Alffor
sionificantly in straw yield at difforent lovels of © supply.
mut straw yield gt different level es woll as varioty-liovel
of P interaction were found to differ signiflcantly,

straw yiold of vAr&m&w ware not significant at Adiffew
rent levels of T supnlys Annapoorna rocorded the highest
moan strew yield of (4.44 g/piant), The lowest was rocorded
by Jyothi.

Data on straw yield st different levels of P supply
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Table 7, wy welght of atraw at harwast for short duration
vaxietiss (g/plant)

ls Varietioo

mumm(m}

oan
Hoe 0 1 2 5 10

1 W 2617  3.41 8,17 5,57 4.34 3.4 4.3
2 Jyothd 4,68 5433 J,00 3,48 2,91 4.1 3.92
3 MNmnapoorna .85 2,87 4,50 13,62 1,91 2,88 4.44
4 Teivend 033 3.10 8,20 3.7 6,00 3,78 4019
8 I3w36 Ge23 3,86 8,04 4,71 742 4,38 §4.,25

Haan 1.64 3,72 5.58 6,37 4,29 3.7 -

F CD (5%) oD (19)

Detween varievies Ha - -
Setwoan laovels 84g. 1,099 1,47

Interaotion 84¢g. 2,456 3.8
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showe! that zhort duration varicties increased tholr straw
woloht upto 4 ppn level of P and decreased theresafter, The
highest moan straw yield was rocorded at 4 ppm ¥ loval
(8,37 g/plant) followed by 2 ppm P (5,98 ¢g/plant), but wore
famd to he on par,. The lowest straw yield was at O pmm
level (1.64 o/plant).

g the varisty-level interaction Annapoorna at 4 pon
P recorded the highest straw yield (13,62 ¢/plant) which is
sicnificantly suparfor $0 all other trestmant combinations,
Trivend at 2 pp level followed the ahave (3.2 g/plant).
The lowest strav yield was given by IR.36 at O pon P
(5«23 g/plant),

se2ele AL IO DNP

Data on 4ry waight of roots of different short duration
varioties at diffovent levels of P supply at 30 DAP are
given in Table 8, Appendix V(a) presents abstract of analysias
of varisnoe table,

Diffarent varietios as woll as levels of P supply showed
hich aignifiocant differencae In dry weight of roots, BHut
thoir interaction effect Aid not 4Aiffer sicnificantly.

Apong the varioties Jyothi recorded the highest dry
waicht of roots averaged over dlfferent lovels of P supply
(90 mo/plant), followod by Trivent (83.42 mg/plant} which
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Table 8, Dry waight of roots &t 3 DAP for short Suration
varietins ( !

mo/‘plant)
gﬁ.{” varioties loveis of phosphorus (ppm) =~
0 1 2 4 s 10
1 Achini Z8e% 738 V6,0 88,0 88,0 84,5 70.83
2 Jyothi 65,0 127,83 73,5 119,858 102,5 52,0 90,00
3 Amapooina 35,0 73,85 63,5 98,8 64,9 56,0 45,831
4 Triveml 56,8 125,83 91,0 93,0 63,0 715 83,42
3 I3 32,5 78,0 640 103,00 82,5 2.0 62,87
Haan 81.5 94,0 73.4 100.4 Te8 54.6
4 CD (%%) oD (170
- ‘ —ererem ,
Between varisties B34 14,559 19,607
betvaon levols a4g. 15,949 21.478

xmm 33 b -
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wore on par arnxd superior to all other varieties, IR-36
produced the smallest reot system at this stage (62.67 mg/plant),

he greatest root production was found €o be at 4 pm
lovel averaged over different varieties (100.4 my/plant)
foilowed by 1 ppm and vere on par. The lowest weight was
recorded at 9 ppn lovel,

Though interaction effect is insignificant the highest
dry welight of roots at 30 DAP was recorded by Jyothi at
1 ppa (127.5 g/plant).

3e2¢2¢ AL harvest

Data about dry weicht of roots at harvest 1a presented
in Tabla 9, Abetract of analysis of variance table 13 . ro-
sented in Appendix Vi(a).

Different varioties as wall as interaction did not 4differ
significantly. Dry weight of root at diffarent lovols only
daiffered significantly.

The highest root production was obsesved at i pm
(1.08 g/plant) followed by 4 ppm (0.9 ¢/plant) and were on
pare The lowest was at O ppm level (0.16 (/plent),

Table 17 gresente dsta on dry welght of grain of diffe-
rent short duration varieties at difforent leveis of P supplye
Abgtract of analysis table is prasented in Apoandix Vib),
fice plants 4id not flowmr at O ppe level and hence that
trestment was omitted in the stacistical analysis,
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Table 9, Dyy weicht of roots at harvest for short duration
varieties (g/plant)

R

Levels of phoephorus {ppm)

s, .
Ho. Varietios Moen
4 1 2 4 - 10
1 Rahint Dell0 04,000 0,640 0,940 0,504 0,875 0,613
2 Jyoehd De245 14420 1.130 0,910 0.500 0,785 0,853
3 Anapoorna D171 0,701 0,590 0,641 0,538 0,481 C,.820
4 Triveni 06151 14640 2,620 0091 Cu3l0 04726 0,621
5 IR-3H D340 D001 0810 1,188 CL.420 240610 T.063
Hean Ge160 14081 0472 0690 U480 34690
» o (900 oo {19
Betwaer varieties b 3.4 -~ -
Detwaon lewvels 84, De260 De352

8 A 3 PR -



Talle 10. wm«;tjmummammmum

(g/plant

Sle

bU

Variotion Hoan
Ho, 1 2 4 s 10

b § fohini 3.66 .09 3.12 2,53 2432 2.95
2 Jyothi 3,09 4.9% 3,87 0.99 24180 3,02
3 Annapoorma 4.35 2.1 2.58 2,28 2463 2488
4 Triveni 4.08 3,54 3,84 1.04 2.93 3.07
8 IR-36 2,67 3,18 3,24 1,566 254 231

Hean 3.57 3,18 3.34 1.66 254

CD(58°) co (1%)

Betwoon varieties <] - -

Setweon leovels 88¢. O.922 1,247

Imoraction ns - -




Difforent short duration verieties 4id not differ
significantly in grain production, Ilowever, Triveni recorded
the highest yield (3,07 g/plant) followed by Jyothd. IR-38
recorded the lowest grain yield,

Various levels of P influonoed the grain yleld signie-
ficently, Tho greatest yield was obtained at 1 ppm
(3.57 ¢/plant) followed by 4 ppm (3.24 g/plant) and were on
par, but superior to other lowels,

Interaction offect did not differ sionificantly. How
cvar Tyothl at 2 ppm recogdad the highest grain yield
(4,99 g/plant),

Table 11 preosonts dsta on P uptake of different short
durstion varietiecs at different levcls of P oupply. AMbstract
of analyeis of varianoe table is presented in Appundix V(b).
7 uptake at O ppm level of P was nil oy trace and honte that
treatmont wvas omitted &n the statistical analyais.

iffarent variovies as well as leveils of ¥ supply
influcnoced I uptake significantly, but thelr intoraction
414 not show any differencs,

Uptaks of 7 by Jyothi (3,3 mg/plant) was the adghest,
followed by Triveni (3.13 my/plani) and wore statistically
an par. The lowast 2 uptake was recorded by IRe36 (2,16 ny/
plant) averaged over different lovels of P supply,.



Levels of phosphorus (ppm)
B vurianios  of prospporus ()
1 2 4 bt 10
b 3 Rohini 1.5 3.92 3.33 3,83 3,02 2,92
2 Jyothi 1,43 2.4 4,90 4.24 3,46 3.3
3 ABRRapoorns D81 1.80 3.9 2,75 2.24 2,36
4 Triveni 1.0 277 4,03  3.20 3,68 3.13
8 IR36 s %5 § 1,99 4,00 2,24 1.74 2.16
Hean 1,30 240 4,04 3,27 2.82 -
r oD (5%) <D (1
Botweon varietics 8ig. 0.737 04997
fetwenn levels 8iq. 0aT737 2997

Interaction ns - -
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Uptake at different levels of P showed that the greatest
anount. of 7 was taien up 8t 4 ppm (4,04 my/plant) followed
by 5 ppo level (3,27 ogy/plant), bt the farmer was superior
to all other levels. The lowest uptoks was at 1 ppme In
genaral, P uptake increased upto a level of 4 pom and decreased
graduslly thareafter,

ae2e3s A5 _haKveRy

Datz on & wptahs at harvest by different short duration
varieties at Aiffarent levels of » supnly are given in
Table 12, Appendix V(D) presemts table on abstract of ana-
lysis of varignca,

The data indicated thst different variotios as well as
variegy-ioval intaractions 4id not differ aignificantly in
P uptahe whore as the level of 2 supply influenced P uptake
significantly.

The highe st uptako vas recorded at 4 ppem (54.46 mg/plant)
averaged over difforent varietiea, Tiw 10 ppm level followed
4 ppex in this character (53,358 sg/plagt) and was on nar with
the former, ALl other trestments wore inforlor o the above,
The lowest uptane wvas at 1 ppm lovel of » (16,53 my/nlant),.

Eventhough tho interaction effect was not significant,
the hicheat urtaoke was recorded by Annaqoorna at 4 op0
(91422 my/plant) .



64

Table 12. Phosphorus uphale et harvest by short Jduration
varistios (mg/plamk)
s1 , Levels of phoephorus (ppo)
m: Varietios - ' - " Mean
1 | 4 <] 12
1 Rohini 19,75 33.80 45,50 47,38 48,21 33,97
2 Jyotihd 10,68 35.%7 39,63 28.99 68,37 34.89
3 Annapoorna 15,68 26,05 81,22 19,03 44,12 37.23
4 Triveni 19,92 45,78 50.60 35,70 80,40 42,45
5 1IR-38 16498 36,58 59,37 42,64 26,75 39.80
ean 16,63 35,81 54,46 2.7 53.58
4 D (8%) on (12%)
Setwean varieties ' ns - -
Betveoon levels 5‘&: 12,148 16,43

Intaraction s - -




Data on dry waight of straw of different modium dure-
tion varietics at difforent leovels of © oupply &t 30 DAP is
prasented in Tabhle 13, Appendiix VI(a) prosents table of
abstract of analysis of varianoe,

Different madium duration varicties as well as laovels
of P suprly differed significantly in etraw yield, but their
imeraction effect is not significane,

Among the variotios, Mo-4 recorded the hicheat (437.3 mg/
plant) averaged over different levels followed by Jabart and
Jays, but theso throe varisties were on par. The loweet
stravw yield was recorded by IR-20 {253.8 mg/plant).

NData an differeont leovels ahowed that tho straw yield
increased sharply from O to 1 ppm and decreased gradually
at stil)l higher concantrations. The highest straw yiold was
rooorded at 1 pom (597.7 mg/plant) which was significantly
superior to all other lovels, ThHe lowost was at O ppm level,

beSe2. AL harvest

Table 14 presants data on dry welght of straw of diffo-
rent madiunm duration varistios at differont levala of »
aupplye. Abstract of analysis of variance tabie is given in
Appondix vI{a). |
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Table 13, Dry waight of steaw at 30 DAP for medium duration
varioties (mg/plamt)

L - o .
21 Lavels of phoephorus (ppm)

z«. varieties ’ ' '

Ce 9 1 2 4 g 10 Mean

Saya 160,58 408,0 421.5 690.5 404,85 362,85 407.9
IR-5 194,0 662,0 383,% 227,85 451.,0 349.,0 3N.8
Sabari 126,85 7885.8 637,00 7.0 390,0 381,95 431.6
Sharathi 167,0 590,55 384,0 338,00 324.0 265.,0 344.9
Masrasxd 728.0 631,0 436.,0 353,53 204.% 198.0 329.4

e
ol P TR

IR-20 149,0 460,35 220.,% 224.5 201,5 267,00 253,8
211.0 M7.0 478.,0 434.5 328,55 457.5 437,3
Hwd 169,20 §93,0 319,0 257.0 454,0 326,0 369,7
HowT 14645 458.5 468,00 337.5 350,58 233+3 337.9
Homd 218,05 690,55 476.8 376.5 377.5 332.,0 398.,3
IN-42 202,85 559,89 430,0 213,53 328,0 256.5 531.7
Mgan 165.3 5971.7 413.% 37,4 351,9 311.6
e on (54 oD (1%
Batween variotles 849, 79.103 104,942
Detweon levels Sige 58.422 77,508

Intaraction N3 - -
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Table 14, ey woight of straw at harvest for medium durastion
varietisa (g/plant)

mawtm)

e Varieties “ean
0 1 2 4 5 10
1 Jaya Oe31 S5e99 7237 11,05 6490 4.81 6,07
2 IR=8 120 5,98 4.3 3.1 1,98 5034 3,92
3 Saberi De28 801 9.09 998 5,72 6.3 649
4 Sharathi D39 104,06 8,95 8,81 5461 549 6022
S ashnrl 0+22 11,13 5. 49 6:,29 (3,01 3,75 5.41
- INw20 0e33 4,29 6,65 4,38 5,12 3,18 3,98
7  Howd 0.94 IQ. 35 8,85 8,47 8.14 10,83 7496
8 MO J.8% 19,14 2. 4418 2.88 6475 4460
10 ted 131 12,98 10,14 3,31 8,86  3.58 6.61
11 Ine42 03220 3463 8,11 3,10 3.49 6539 4415
Meoan D50 791 7:.66 6412 5,39 5.49 -
r o (57%) D (1%)
Betweon varieties 23¢. 0,862 1.145
Botwoon levels 254G 34637 Uie 846

Interaction 84g. 2,115 2.210
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™he difforent modiun duration varioties, lovalsof ©
supsly and varictyelsvel intoractions were found aignificant.

anoy: the varioties lowd rocorded the hichest dry welght
of agtraw (7.9 ¢/plant), "1l other variotios werae inferior
Lo Mowd ot thio stage. 4, Sobard, Mashurd, Tharathi and
Joya folloved “owd in this character and they were found to
b on par among themselivas, The lowest atraw yiold was
glven bw Twd (3,92 o/>lant).

The nighest ostravw vicld was obtaired at 3 ppm (7,91 ¢/
nlant) followed bw 2 ppm level (7,66 g/nlant) but were on par
with ooanh othar and was significently suporior 0 all other
traatoonto. The lowest ostrow yleld was rocorded at O ppm

loval,

Varioty-lovel interaction data showed that ii-§ at 1 pmn
vielided the highoot otraw of 12,98 ¢/plant, but was on par
with “achurl at 1 o (11,13 </plantle

In gonorak, the dry weioht of stravw increased sharply
from &0 1 pom lovels Difforont varieties differed in tiw
dogroe of inorcase in straw wolght with levels of P, IR-8,
Bharatil, Mashuri, Mowd, "ow6 ond id rocoded sn incoreasse
upto 1 ppm and a gradual & o with incroase 4in concentio-
tion, whare as Jaya, Sabari, IM20, Mo«7 and I=42 increased

tholr strav waeloht usto 2 ppite



Debele AR IQ DAP

Data on dxy weight of roots at 30 DAP are prescnted in
Table 15, Appandiz VI{a) presentz table on ahetract of
analyaig of variance.

pifferent madium duration varieties, lavels of © supply
and tholir interaction differed significantly.

wolaht (97.3 ma/plamt) and s afgnificently superior to all
othar varietios, 3abari, IR.8 and Jaya followed Mo=gd in this
charactor, The Lowest root waicht was gesorded by Mashuri
(64,0 mi//plant).

The greatost root production was found to bo at 1 pom
(132.1 ng/plant) vhich is aignificantly suporior to all othey
loevels. The lowest was at O ppms In general oot production
increased sharply upho a level of 1 ppn and a gradual docreanse
was noticed thereattar.

The highest root weicht at 30 DAP was protucnd by Mo-4
at 1 ppm (163 nmg/plant) followed by IR-8 at the same level

(156,55 mg/plant) and were statiostically on par, Thae ilowest
welght was recorded by Mashurd at O ppm (27 mg/plant).

beSe2. At haxvest
Data on 4Ary wolght of roots at harvoot of Aifferent
madiun durstion varioties st different lovels of » oupply



Table 15, Dry weight of roots at 30 DAP for medium duration
vardetioe (mg/plant)

70

gg X lavels of phospmma {ppm) aan
9 1 2 4 s 1
1 Jaya 39,59 805 7140 12,90 65,5 4.5 83,3
2 IR~3 60,5 1956.5 09,8 60,5 70,0 67,06 84,0
3 Sabari 43,0 163.,5 100,00 64,0 T35 575 3449
4 bBharathi 52.0 12083 76,5 65.5 59,0 36,0 68,3
5 Hashuri 27.0 130,85 70,0 69,5 44,0 43,0 64,0
6 I220 51e5 152,0 64,5 3445 36,5 63,0 870
T  Howd 753 168.,0 M,0 115,0 67,0 04,0 97.3
8 Mowb 0.0 128,0 47.5 57.5 7945 5ol Tied
9 o7 48,0 1015 73,0 76,5 (el 33,5 6643
10 H 375 108,5 85,0 71,0 teld T3 i 73,5
i1 I2~42 52453 143,55 B8,5 48,0 4540 44.0 M3
Haan 53,0 132,.1 T6,3 1.9 63,0 59,8 -
r cn {(54) e (1%)

- . it o . ,
Detvgen varietios 3 (o Y 12,237 15,23
Detwesn levels 8ia, 9,038 11,969
Interaction 8%g. 29,974 39,764




are presented in Table 16. Abstract of analysis of variance
tanhle is given in Appendix Vvi{a),

nifferont movlium duration varieties, levels of & and
thelir interaction were found o bhe significant.

among the varietiss Mashurd rocorded the highest root
weicht (1.3 o/nlant) followed by o=6 and 'o=7, uWhich wora
on Dare The lowost root production was by Moe=? (D453 ¢/plant).

Tho highest root weight was recorded at 1 pom (1,07 o/
»lant) followad by 2 pom (1,42 g/plant). Tho lowast oot
waloht was at 2 ppme The root systan incroased sharply at
1 prma lovel and decreased at still hihaer concentratione

Ia-~20 at 1 ppm recorded the hichost oot dry walght
(2,93 g/plant) followed by Mashuri (2,94 g/plant) and vere

on pale The lowoot was recorded by Dhazathi at o pp;m
(D11 /pliant),

Table 17 presenta data on grain yleld of moliun duow
tion varicties at Aii{farent lovols of  supply. Abatroct of
analysis of variance table is sresentod in Appendix vi(b),

nifferont redium duration varlicties, levols «f P and
thelr intoraction differed significantly.

The hichant vinld wan recomied by Mowd (3,39 /plant)
fallowed Yw I0=f, ‘4 2l Gahard and theso varieties wore
foun o be on pars !o=T yielded tho loast {1.37 ¢/plant),.



Table 16, Dy welght of roots at harvest for medius duration
varieties {(g/plant)

levels of phoaphorus (ppm)

! Varieties } - tean
3 1 2 4 8 0
i1 Jaya 1944 1493 D483 0487 2,44 0" 1e24
2 TR=-8 Telb 1.73 1.49 Ce?5 0e92 DeHbd 3095
3 dabari Te30 1449 1,07 1,40 1498 0,71 1,13
& Bharathi Dell 2446 0,06 Qo850 D81 Ge49 0.84
5 Hashuri De17 1439 2,94 2,05 1,05 0,22 1,30
6 IR=20 0el3 PP 1,30 3,62 CaT5 3435 1.02
T tHoed Uel8 1475 21446 1,34 1,58 0,95 1,20
B Howd 2045  1aP0 0068 2216 105 1022 .U
9 HiomT7 D.14 De38 Qe77 Ue31 {3669 a4l D453
10 tied Jedl3 2414 2.91 2.10 183 De34 1.58
11 Il 2 Celd 2.4 1427 2,99 Je9l 1059 1,08
onn D420 1.87 1.42 1,19 1:23 DNebl) -
r <o (5D on (1))

Datwaan varietics My, e 288 (e338

Notwoan Laveis 559 Se 188 a5

mnteraction 23 e R 14624 DeudB




Table 17,

By weloht of groin for modium duration varictics

73

{o/plant)

Sle  yarieties mavels of phwechorus (pom) o
1o -

* 1 2 4 3 10

1 Jaya 4,27 1.31 3.08 2406 4435 3,03
| IR=8 4eD2 4.9% 2494 3.64 243 3,77
3 sabard 553 4.46 3,93 24583 1.62 3.51
4 tharathi T8} 2.28 el 2038 1,08 234
) tasinard 7481 5¢37 4484 Q.89 Jeld 3.41
] 120 3.96 2215 187 2,07 1.5 2431
v timed 5¢492 4449 4.56 237 2456 3,89
a8 Heyels Gef}3 i.16 3.7 2,12 1460 2.74
9 Mﬂ“’ 3‘58 1‘&7 6.98 iqﬁi laé 105?
i0 timed G441 5e47 2,82 2408 1,24 3.€0
2 -4 2 Ded3 264 1.7 3,086 dol® 2.8

Foan be 32 3,04 2+84 2025 1.85 -

AL WO AT VI s S e T S G20 Y L A Y Nk S e 0

e o ]

B i A, L FR R R

etwveon varietiosn
BOTWesK) levels
suberaction

¥ oD {5%) o {305)
2] T4 8 Te512 De673
H84%e e34 e 357
3&§a Loi“ 14537

Aot .



74

Avong the different levels of », grain yield at 1 pom
was found to bo the grestest and was aignificantly superior
to others, The yield at 3 ppm followed L ppme 7The lowest
yield was recogded at 10 ppm level. In general, with in-
crease in concentration of © afser 1 ppm, grain yield gra=
dually decreased,

Nharathi and Mashuri at 1 ppm recorded the highest yield
{7,381 g/plant for hoth) followed by H=4 (6,41 g/plant) amd
Mowd (8,49 g/plant) at the same level of ¢, The lowest yleld
was given by Mashuari at 10 ppm (0,14 ¢/plant) followed by
tharathi (1,09 ¢/plant’,. In general, though Masharl ond
Tharathi vielded the highest &t ! ppm, with fncrease in
concentration the reduction in yield was drastic for these
varietien, vhlie sicnificant difference in vield was not
obsaerved in vmm 1 and 4 ppn. The yiald of IR-8
and -4 were on par at 1 and 2 ppm,

j+ 3% : 7 19 A ¥ nan

Nata on ? uptaeke by different mediun duration varieties
at different leavels of P supply are given in Tablie 18.
Appmndix VI{b) presents abetract of analvseis of variance
tahle,

Siniiicant diffarenco in P uptaks was found between
varicties, levals of 2 anxd thelr interaction at 3¢ Dar,



Table 18, Ihoaphorus

uptaka at 30 DAP by moedium duration
varistios (my/plant)

79

Levels of phosphorus (ppm)

no  Varietles Mean
) 1 3 4 S 10
1 Jaya G.01 1,51 3.65 2,64 4.14 2638
2 IR~8 .12 1.72 2,24 3,20 2,00 2,06
3 Sabari 1,67 2.49 3,00 1,99 2.16 2,26
4 Bharathi 1,38 1.5} 2452 1.91 1.59 1.69
8 Mashurd 1,78 1.91 3,36 1,66 1.12 1,76
] IR=20 0497 159 1.97 2475 1.68 1.
7 Howd 1.57 2,13 3.1% 2,412 3,20 2,48
8 HMOwh 1,04 1,59 2,17 293 213 1.97
3 HOowT 1,78 1,88 2,32 3,22 1,08 206
10 Hmd 1,59 2415 2478 2,49 2,07 2.21
11 IR-42 1438 1,82 1,65 1.99 1,43 1,66
Mean 1.37 1.84 2,48 2,47 206 -
4 <D (8%) D (1)
Batwoan varietlies 34c. 24381 34865
Betweon levels 84g. 04237 De314
Interaction 34C. Qe 78S 1.041
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Nedam uptake of P was recorded by Jaya (2455 mg/plant)
followed by “o-d, Sabari and 4 and were on par. These
four varioties ware superior to all othor variocties signifie.
cantly. 7The lowsot D uptake was recordad by IR=42
(1,66 mg/plant),

Data oo Afforent lovels showed that P ustale increased
upto 4 pome  The hichost 7 uptake was rocorded at 4 ppa P
(2.48 my/plant).

amonc interaction of vardeties and levola, Jaya at
4 poa P (3,65 my/plant) rocorded the highest, !o=7 at 5 prm
recorded second highest (3.22 mg/plant). To=4 at 10 ppm and
In=8 at 85 pon followod the above varioties anx! wore on par,
Tho lowest = uptale was by Jaya at 1 pom (.01 oxy/plant),

DeBe2. A% hAKVOSE

Data on the P uptake by different mediun duration
varietice are presented in Tablie 19. Abstract of analysis
of variance table is given in Appendix VI(h).

The different modium duration varictics, lovels of o
and their intoraction effect varied signlficantly in v
uptalue,

Among thoe different variotiesz Howd recorded the highost
P uptake (73.49 mg 2/nlant) followed w Jaya (60435 mg P/plant).
Sabari 4s noxt to Joya 4n 7 uptake but vore on pars 42
rocorded the lowest uptaks of 37,34 mx »/nlant.



Table 17. Phosphorus uptale at harvest by medium duration
varieties (mg/plant)

77

Levela of phosphorus (ppm)

gg: Varieties » ; Maan
1 2 4 5 10
1 Jaya 25,94 3177 107,44 55423 Dl,39 60,35
2 IR-8 24,18 .38 52,98 42,78 87.28 43,53
3 Sabari 23425 50,88 69,85 42,04 76,16 5243
4 Bharathi 22,17 69,50 40,90 32,91 57.10 41,99
8 Hashurd 47,36 37.17 84,16 62,26 7.85 41,80
6 IR-20 19,57 34.73 32,67 37,07 48,41 34.49
7 HO=g 40,62 51.69 82.M 59,98 132.83 T3.49
a8 g ) 31,12 18,90 61,06 25,54 90,60 43,45
2 How? 17.39 25,04 58,72 64,60 41.12 41,46
10 Hed 82,20 40 9% 43,23 47,50 49,01
11 IN-42 Be36 37,10 24.77 41,30 75018 37.%4
Hoan 20,50 39.83 54418 34,09 66,33 -
P o (5%) o (17%)
bDetweon variecios Sig. 104477 13,954
notween levols 34¢. 7,063 94407
Interaction 8ig. 23.427 31,201




The hichoest uptake was obscrved at 10 ppm level
(66,83 mg Wplant) which was superior to all othor troat~
ments. The lowest uptake was at 1 ppa lovol.

variety-level interaction daota showad that uptake of
P by "owd at 10 ppm level was the groatest (132,23 ng v/
plant) followed by Jaya at 4 ppm (107.44 og P/odlant) but
wvas significant cnly at 5 par cont levei. ITie3 at 10 ppm
took 07.28 ry; 2/plant and was fouxl to be on par with Jaya
at 4 pome The lowest uptaks was roecoorded by aahuri at
10 ppm (7.55 ma P/plant).

In goneral uptaie of P by meddun duration varietics
incroased upto a cartain concentreation of » in the root
rediun, Jaya, Seharl, and Mowd
4 prre  Dharathi, INe20, =4 and N4 inctuasod @to 2 prn.
Uptake of Mo-7 showed an inareasing trend till 2 mom vhereas
7 ouptake of “owb and Mashuri {ncreased only upto 1 oom,

gac] thelr uptake upto

78
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DLACUSITON

Pot culture studies using soil and culture solutions
ware conducted in Karappadem soll {(Ingaptisol) of Honcorgu
to evaiuste popular rice varisties for their efficiency to
utilize native aoll P and applied soluble fertiliser ¢ gnd
for thelr capecity to P deficiency tolarance, Hasic infor-
mation an tho effact of ? absorbed at different stages of
crowth on Ary matter production, grain and straw yield was
coilaected, Root characteriastics of different varicties and
thalr rolationohdp with utiligation of soluble fertiliser P
as waell as insoluble native P wore also investicated.

Studles using 32p eagped superphosshate rovealed that
? uptaks ves naxirum for Amnapoorna at 30 DAP vhere ac it
wos minimum for IRe36, Jyothd and Triveni recorded higheat
P yptake at 60 DAP and Rohini the lowest, P uptako of IR=38
was vegy low at this stage also (7Table 2).

Among medivn duration verioties, P uptauka vwazm of
Hashuri, IR=42, =4 and Sharathi were found to be low at
35 DAP and tho same trend was showun at 60 DAP 3lo0. I
gacordad the highest ? uptake followed bw Jaya at hoth tiv
stages (Table 3).

{9



7 untake of sll the variotios at 60 AP was higher

than at 33 DAF,

Thus conaplouous ddfferance 4n the uptaite of © was
ohserved bhotweon varicties of almost the sanc duration.
3imiiar obeservations wore made by Datta (1267) and Koyoma
and Chamoek (1971, Zamanathan and Hreishnamoorthy (1973)
obsorved significantly hichar uptake of © by tho rice variety
I8 whon compared o Me20 and IN-22. In the nresent study
also uptake of 100 was signdficantly hMobher thuan IM-20
(Table 3), P uptako of Ti=42 was low at both tho sbagos.
This variety was reported to have low nutriont reuirenont

(Ponnamperuna, 1979).

Farcilizer ° utake axprassed as poreentace to total
uptako was found to rangs £rom 23,0 O 39.3 and 7.2 to 14.9
por cont for short duration varioties at 30 and 60 "AP, a9
poctively. ror meiiunm duration varioties, it was found to
range from 2544 to 43,1 and 7.6 to 26.1 at tiwose staged,

De Datta ot al. (19266} reported that porcentage © derived
from fortilisor varied £rom 8 to 27 par cont anong difforent

rice variotics,.

Uptake of ¥ derived f£rom farcilizer was alasoc found to
decrease with incroase in age of the crons Izepos and #iss
(1967) obkained significantly higher » uptale at tillering
which decreased mariedly by the tine of panicle enorgence



and flowering. It again appevaechod the initial value at
rizoning. Tov ot ale. {1971) roported that rice plants are
capable of abeorbing P £ron fertilizer ore offoctively
upto maxfimm tillering thon at later atagas.

Among short duration variotion, In-36 and Triveni
wors found to utilicze 39,3 and 33.1 por gent seaspoctively
of the total uptake from fertiliiser » at 30 NP, At 60 DAD
also IR=36 utilized maxzimya 7 £rom applied » source (14,8%)
(Table 203). This varicty though having low P reguirenment
waa found to utilize major part from soluble applied P fore
tiligsor indicating its fertiliser responaivenass,

Among nodiunm duration variocties, Mashurd and IN20
ware found officiont usors of fereilimer P (43,1 and 42.1
per cont, rospactively) at 30 DAP, DPercentage utilization
of fortiliser ' in Dharathi and Mashuri was found to b
hichor {(20.1 and 23,6 per cent) than in other varieties at
60 "\ (Table 21). IR-3, Jaya, Moed, Mo=6 and 4 were found
moderate in utdifizing fortiliser » at 30 DAP but most of
thegse varictics wore founrd coampargtively inefficient in
utilizine thds sourece by 6C DAP, Dov et al. (1971) recorded
varictal difforonce in © uptaiw using 3’3, tracer toainicue,
Thoy oboerved that I-0 and Jaya wore less sfficlent in
utilizing fortdidsor » «whon compared o culture-9% and
IN-622289, Contrary to tiv above obesorvation Oma et al.
(1972} roported significant varietal difference in P uptake



Table 20, 'Hhoeplms mm am fartilisor and soil
. oy mm\ln}lﬁm}& in
shore dumuan varmt.&ee {moan)

81 At 30 Dap o 65 TP
7% varietics .
0. pone Poeng TR PPNG
1 Rohind 230 T7:0 157 39,3
2 Jyothd 20e3 73,7 Del 21.9
3 ANmapoorna 23,3 76.7 11,2 33,5
4 ~rivoni 33.1 60,49 742 02,8
5  Iile36 3943 60,7 14.9 3563
HP - Depcentage phosphorus derivaed from fertilizer

PPN - Parcentage phosphorus deorived from sodl
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Table 21, Thoophorus derived £rom fertilizer and soll

axprossod as percentage to total I uptaiko in
*aacnm duration variotics (mean)

51 At 3D DAP AG 60 T

et  Variaetica '

«'3e DY PODg PN 3Ty
1 Jaya 3542 64.0 1943 5947
2 TR« 32.8 67.4 11,5 e
3 sabari 2749 721 1946 Gled
4 Dharathd 2544 7446 26,1 73,9
S lMashuri 43,1 56,9 23.6 T6e4
6 Iw20) 4261 579 133 3647
7 PO 33,0 67.0 11.4 3346
2] jls = ) 32, 6840 1246 374
9  ow?7 2Ce3 717 1344 3146

14 imd M5 63,9 Feb D3ed

i1 ITR«42 2643 737 143 857

PP - Dopeantage phoephorus derived from fortilicer
2P - Dogeontage phogphorus dorived fran aoil
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but no difference in pergentage ? derived from the ferti
idzer in any of tiw treatmonts tried,

rohinl and snnapoorna were found wo be offigient in
oxtracting coil & anonyg ghort duration varicties at 3 OAp
(77,0 and 76,7 per cent, respectively) whereas tho highost
axeraction of native 2 was shown by Triveni und Jyothl at
60 TP (92,3 and 91,8 por cant) (Tabla 23).

Anonyg mediun urgtion varioties, Dharathl oyl Tie42
wvare obgservod to bo most efficient in utilizing soll © at
30 map, Mashurd and IR-20 wore losst efficiont, "t &3 "D
el Joya, I3, Mo=d and Mowbd ware corparastively officiont
users whareas hharathd and Mashurd wero oboservesd to v loast
afficiont at Doth the stages. IR42 waa found £0 o moderste
in using > £rom both tha sourges at the two stages {Table 21).
Chaudbary and Tpoal (1981) noticod variation in absorption
of soil » and accoumlation of P betwoan varioties lile TR-3,
Jaya and J-35, without addod P

*2* values wore found to vary with varicties, duration
of the aron and also with thoe age of the cron. 2 valucse
of short duration varictlies worg found €O ronwe £ran 10,95
0 23,02 amxl 392,37 to 539.36)&9 par ¢ of godi at 30 and 60 v
rospoctivoly.

In modiun Suration varicties it was found to rango fron
11,61 €0 25,90 and 23,67 to %33.5‘7)#3 v oper ¢ of soll at
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33 and 60 DAP, respoctively. ‘At value incroasod with
incroane in age of the crop in both short and modiun duro-
tion varicties, !Hdchor 'A' value at later stacos nloht be
dud to hichor foraging capacity of tho zooks, isira ond
Sopar (1968) also nado ainmdlaer oboogvation 4n tholr studies
with ooyaboan, £lax, cat and £ap6.

It was also found that uptake of native ~ fron solil
was muach highoer than tiat £ron soluble fortilisor Tor all
the varfotios at both the stages. “otsara and Dacta (1971
obeerved incroased coil avallablo » e to roduction on
flooding and conscruantly higher uptahe of sodl » Iy rico.

and_nhosphorus

Aolationahins botwoen Ary mattor vield at 30 and 69 N
and 7 uptake £rom dAifferont sources aro srescnted in Tablo 22,

Irrospoctive of the duratlon of the variotics dsy oattor
production at oth the ostages shouwed si¢niliicant relationship
wvith s0il as woll as foreilimor » uptake, 't otter solatione
ship was obhsorved with sodl P. Doy matter at 60 0 showed
significant rolationahdp with o uptoho at 3 ML aiv0.

Among shiogt duracion varieties masdoaen grodn viold oor

ot wag recorded by It36 (103 ofpot} (Table 4). aroor aunbor
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Table 22, elationsidp betwoon dzy matter and » uptake
from s0ll and ferciiioer at 30 o 60 MY
(coeféicionts of correlation)

ractors oorralatod ‘vt valuos

0 = - ad i = o

1. Dry matter at I DAP vg

a) P uptake from fertiliser at no213”"
30 OAP e
b) P uptako from sodl at 30 DAP ouso11’”

2. Dpy mattar at 60 DAD vs

a) P uptake from fertilizer at ao5e27"
60 DAP Us

b) P uptalo from soll at 60 DAD 047968

¢) Total P uptake at 30 DAP 46860

»* Giomificant at .01 lowveld
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of prouctive tillers and higher percantage of fortile
graing por panielo might have contributed to hiighor ¢rain
projuction. Tracer studies indicated ¢clearly (Tabio 2)

that IN-36 was tho moet efilcient xwong tho dAifforont short
duration varicties tried in utilizing fortilizer © followed
hy Trivend uvhorcas Rohind utilized mope of soil ¥ at 30 WP,

Basie studlies on  nutrition conducted by Alfferent workors
with tail inxdica as vell as modarm varioties indicate? 4hat

martial efficiency of ~ ia 2dice vas at its greatest during
aarly etaces of yrowth and the ¢ absorbhed duedng thase staes
upto two to four weoks afrer planting only was utilized
cfficiantly for grain production,

Triveni and fohind followed IR=306 in radn production,
Triveni absorbkad highor parcentage of fortiiiser — whoroas
Rohind abaorbed higher porcentage of noll 7 at 37 ™D whieh
adoht have contributed to Mighor oradn srofuction. ‘odwr
uralye of Jyothi ond Tgiveni at 60 DAD and tiwreafeor uns

refiloctad An higher otraw welght of thvse varioetios,

INe3 pocorded nmazxirag grain weloht swr ot of 132,33 ¢
{Table 5) and modoratoly high straw woioht anong mediun
duration varicties, Untoke of » at 30 "2 was nowdborr for
thio variety whleh night have contribgte! to ndgher grain
yialﬁiza%;ns)ﬁﬁcgtm atraw wmrolugtion night o due to hichoer

Touptole at lator otaos.
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I'=42 and Dharathi were on par in grain yvield an! ware
tha noxt best. Doth thoee varioctios wore foumnd to have low
? pocudroment. HMashard, thouch recorded modorate orain and
strav yiolds was £found o have vary low U roquirenant whon
conpared to all tho other wvarioties.

Variotal difforence in susoentibility to » deficliency
was roportod for tho Z4rst im0 4n 1971 at INI. e of
the ton varictios studiod, IR-8 was found soverely injurod
by » deficiency while s-:--g and IS5 have grown well in o &
doficiont soil (fnon., 1971), In the present study also,
uptale of IR-8 in the indtilal stages of growth was hijher
than all the other varietios, P uptoke of this variety
fromn both the sources was maderate indicating tho fertilizor
recponsive nature of tho variety or its sroferonce for hdgh
fertility conditions of soilfToble 3)

Uptakeo of =4 in the early stages wvhich will accoumnt
for thw incroased grain yield was lower at total utake
was tho hidhaeste, Total 7 uptake micht have contributod for
more nuber of tillors and plant heldght. The 4ncreasod astraw
yield rocorded by tho variety micht bo due to the large
nuthor of tillers and higher plant hadche,

Comparatively lower uxake of 7 in tho dndelal stues
of sroth of Tharathl and IR-42 indicated varietal tolerance
to » doficioncy due to low ? mequirenont inhorent ¢o the
variocty. ‘Comamparuna (1979) reported that IN=42 was found
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to b tolerant to P deficlioncy. Doth those varietios
rocorded hich grain yield (Table S5) indicating their res-
Pongo to ? application.

Mashurd and I«20 abtained a major part of tholr »
roquirenont from apnlied fertilizor source (Table 21). The
gtain ylold of both varieties was lower. It ndocht o &uo
to lower total » uptalo during inttial stages of growth,

Total D uptale ahowed significant and positive pelation-

ship with total aunbeor of tillers, protuctive tillors,
haight of plants, Ary woight of grain and strav (Tablo 23),

Reaults of solution culture experinent indiicate?d that
thore f{o variation anong varioties in dry weicht of ctraw,
grailn, root and & uptale at various stages of growth,.

Jyothii wvhich has zocorded maximem dry welohit of straw
at 1 ppoy concontration of » 4n the root moddun (Tabie 7)
was faund to roquire 2 ppn P far the epronsion of mazdimunm
crain yiold potontial {Tablo 10)¢ A porusal of Tablo 4
indicated that this varioty rocorded mawdom: straw yield
annG tho difforont short duracien varictios tried, 2ohind
and Triveni roquirod 4 and S pom ? respoctively, Zor oglving
nasidimen straw yicld (Table 7) wheveas thooo variotios required
only 1 ponn » for mosthoum grain yield. Nesults prosonzed in



Table 23,

olationship betwean » untake and yleld
charactors

attributing

Gle Yicld attributing roofficionts of
10 charactors corvolation ()
(a) Total muber of tillers 763509

(b) mbor of productive tillers  0.5547

(e) Height at harvest 945429

(@ Dey wolght of straw 305408

(o) nry wvedcht of grain 043934

(o wongth of oarhcad ~31463

() 1000 grain weight De 1780

{(h) Fortility porcentage ~3e1294

** Sdonilicant at D.01 level
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Table 4 rovasled that both those variotiocs rocorded hich
grain yicld but thoir straw yicld was camparatively lover.

Karappador nofl with hich 7 £ixing capacity of 77.8 ner
cent (Madhuowdhanan and Padmaja, 19037 micht have £Le04 most
of the applied T redueing the solubie form, Varioties Liio
Jyothi, which roquired higher concentration of soluble P
for naxirun grain production have rocorded low grain yield
at rocomonded rato of © supply due to £4ixation of goluble »
in Xarappadan soil, Rohini and Trivonl wvhilch have rocorded
thc hdchoot gradn yiold at 1 pym lovel in the solution cule
ture (Table 19, Pirl.l) have also rocorded hich grain yiold
(Tablo 4) at tho roecormandod doosa of 7 supdlye

Tho dota thus indicatod that at tho roccmmended rate
of U supplys avoilable soil P was sufficiont for tho ourro-
ssion of maxdimun grain yleld potential for Rolhdnd and Triveni
and not sufficient for Jyothl. AL that lovel of aveilable »
supply Jyothi could yvield nmaxirmam gtraw Imt was not sufficient
for tha other varictias,

IN=36 has rocorded maximm grain vield ond mandoun
otraw yiold at rocomended dosa of P gupply (35 I ""-fgf:»a/:'sa)
in soil culture (Tablo 4). 7Tho selution culture oxporimont
shovaxd that thore was a guantum fump £xrom 1 prm 60 2 oonm in
grain weidgiht boyond which tho inerease was marginal, indie
cating thot thio varicty doos not roguire more than 2 pn
© for grain vield wheroas for nasuimum straw peoluction S pn
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7 wag required which was not usually obtained under sodl
culture,

Host of the modium duration varietios required only
1 pr P for maxdimun grain and straw yiold comept for Jaya
vhich roquired 4 ppm P Sfor maximun straw production
(Table 14 and 17, FPig.2), In Karappadan soil it is Jd4€€le
cult to obtain guch high concentration of water soluble -
on fertilizer application and hence the variety has oivon
very poor strav yield. P uptalas of Mashuri, '=4, IRe42
and Nharathi ware cooparatively lower (Table 3),

thase varioties, Mashuri was the lowoest in © roquiror

early stages but the variety utilized naxdmum fertilizer v
indicating the fertilizer responsive nature of the variety.
304l © formo the hottor source for tho other varieties,
oh grain and stravw ylelds with low ¢ recuirerent in the
indciol staos appeared o bo an axprassion of varietal
tolorance to P doficiency in IR-42 (Tablie 5), Bharathi
recquiroed only snall quantity of P for maxirmunm grain yield,
Tho low stravw ylold pralied by the varioty appeared to be
a variotal charactor. 4 zoquired only 1 pn & for maxtiumn
grain and strav yields (Tablo 14 and 17, TMige2)e ™o low
grain ylodd might bo o varietal character., Ileight of plamt
and munbor of tillors mdght have contribute). for the high
otraw yicld for the varicty (Table S),
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Uptaka of Moed and MO-6 was modiun in the oarly ostages.
Dut both those varieties were inferior to IN-3, 42,
Tharathl and Jaya in grain production {(Table 5).

Total © uptale showed significant relationshin with
dry waicht of grain, dty waight of straw and root voluw
at 1 and 10 ppm lovaels of P supplye. Correlation of dry

weicht of grain and root volune was sicnifleznt at 1 oom

ut not at 10 pom level of » gupply (Table 24},

Data collocted on root distribution pattarn of short
duration rico varicties at the £flowering stage, rovealed
that Triveni which hao recorded the hichest *\*' value at
60 TAP as well as the hichest solil P uptake, recorded naximmen
dry vedight and volume (Table 28, Plate I). Specific area
axpooed by root per unit area is directly related to nutriont
ahsorption aspecislly thot of sparincly soluble soil P,
Jyothdi followed Triveni in this charactor. 'A°' value at
60 ONP aloo shoved simdlar relationship (Tadle 2).

rmong modlum duration varietios ed, NMowd, Java,IN42
and No=6 were found Lo have good root ayotom with hicher
proportion of thinner roots whon compared o othor varicties
Table 26, Platell), °*»* wvaluo at 60 "AP was not found to
have muoh relation with: root characteristies of molium Aura-
tion varictics (Tohle 3).
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Table 24, 7alationship betwoan total » uptain, dry
weight of straw, grain and root volume
(Solution culture)

coafficionts of
corrolation (r)

:‘ L pactors corrolated

At 1 oo A 10 pon
lovel level
1 Total P uptake vs
a) Dry weight of straw 148626** De33167*
b) Dry weicht of grain 0,6168** DedTTO*"
e) Root volume 343593* De6742%
2 Dry wedght of grain ve
8) Root volume 006283 042425

** sicndficant at .01 level
* a{snificant at .05 leval



Tahle 25. Dry weight and volume of thick and thin roots

of short duration varictics (mean)

39

a1 ney waight (o) volune (emd)

no., Verieties Length '

e {on) Thick Thin ¢ Thick Thin Total
i Rohind 49,3 24,87 1.51 4,08 1350 4450 13,00
2 Jyothd 51.7 3.90 1,70 4,70 15600 642 2150
3 Annapoorna 46.1 253 1.88 4,41 10678 7030 17,75
4 Trivont 44.4 2,99 1,81 4,30 12,00 6450 18453
5 IN=36 42.6 2+3% 1,58 3.93 1150 3450 15,00
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Table 26. Dry weight and volume of tivdeiz and thin roots of
madiun duaration veriotios (moan)

Sle variotics Length Dry weight () volume (am3)

o (e  tniek Thin Total Thick Thin Total
1 Jaya 334 4,03 2,24 Ge27 20,00 5,75 25,75
2 g 9.4 2,89 1,322 4,11 12,00  7.25 19,25
3 sapart 8603 44T 1,94 6,73 20,00 7,50 27,50
4 Dharatht  24.5 2,26 1460 3,84 9,75 6,50 16425
S  tashurd 40,8 3,96 2,80 6436 20,50 0,25 20,75
6 120 35,0 4e88 2,55 7,03 14,25 8,50 22,75
7 -4 83.1 2,91 2,03 4,94 14450 9,50 24,00
8 o6 4047 4276 1461 6437 16400 7.0 23,00
o tiom? 2603 2,31 0,80 3411 11,50 2,75 14,25
10 14 7701 4,50 2481  7e31 20,25 10,50 30,75
11 142 63.4 4462 301 7,63 20,25 11,75 32,00




plate I. Rooting pattern of short duration varieties

plateII. Rooting pattern of medium duration varieties
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varietal efficiency for soil and fertilizor P utilize-
tion wos evaluated in Xarappadan aoil collocted £rom RS,
Honcorpu having hich P flxing copacity. Torformance of f{ive
short duration and eleven modium duration varicties was
asnooaod at roecomendod dooo of I, Py £ and line as poer tho
package of practicas recomendstions of AU (Anon.e 19202).
Radio=tracer studies vers conducted uaing 27 tagued super-
phosphate to dotormine © uptole from fertilizer and soil
and 'A' walueo at two Stouns 4n the early growth nariod,
Grain and straw yiold potontial of the dAlfforent varicties
at graded levels of ooluble P wore also assessed in the
solution culture oporinmant, Tho root distribution pattern
of the 4differemt variectiecs with rogard o thelr total, thick
and thin root weicht and their rogpective volunes was also
stulicd., COrain and straw yicld produced bw tho dilforont
varioties was related with total P reguirenont, relatl
responaa to appliod fertiliser and soll P and othar characw
tors uhich contribute to high grain and straw yleld. An
attempt wes made ¢o idontify varieties which give propors
tionatoly hich grain and straw yield at higher lovel of »
supply, varictios which con utilise soil os well as forti-
lizor P efficicntly ™he important rosults obtalned
and conclusions drawvn are sumarisod bolows



1. IR-36 was having a lou root welght and volumo.
= absorbod by this varioty at 30 PAP was efficliontly uti-
iizeod for grain production. Total P upteks was mindmum
for this varioty but porvontage utilization fram fertilizer
P was naximun oo ovidenocad from the tracer stuliecs,

This variety therefore can be yrowm 4in coils vhich
arc poor in availablo P with a basal dressing of a small
dooo of fortilicer containing wator soluble 2,

2¢ Triveni and Dohind wero found to have low  rocuire-
monts in tho inttinl stages, fichind utilized aative © at
the early stagos whareas Triven! regponded Dotter to applied
P fertilizar J.n the carly stages and utilicod sodl 7 in v
latoer stages. The variety was aleo f;mﬂ to develiop ¢ood
root oyston by this stage.

Rohind was found to utilizo native » nore efficiontly
an? 4t can o grown succcosfully e!.ehe: in 2 soil rich in
native 7 or it con follow foxtilizer responsive varioty in

tho croppding souUoncD,

?riveni can bo (rowm in a soil modiunm to rich in &
status with a small basal dose of wator soluble P carrier,
Trivend gave good grain and straw ylold undar such conditions.

3, Jyotnhi wos found o utilize hoth soll and fortilisor
P efficiontly. Dut this vorifoty requires higher lovel of
polublae ™ for civing naxlmamm grain yield mt low lovel for



cood gtrav vields The variety is sultod for sodls with low
P £4xing capacity.

4, Nono neddun duration varieties wptake of P was
hWohoot for I7-3, loderately high utilization of ¥ from
both the sources contribduted for hichor uptake in the indtiel
stages of growth which has resulted in hich grain yleld for

tiv variety.

S, INe42 and Nharathi were having low © requiroront in
the initdal otosos which 48 an exhibition of varietal tolo-
ranca for » deficloncy. Doth these varictios wero found

efficlont usors of native i,

Those varietics are guitahle for polls having owilum 7
status or can ho growm succceding forellizar responsive
varioty in the cropping 2eguonos,

6. Mashurd was hoving the lowost — roquirement hut
utilizod feretilizor © more efficiontly. Thorefors it can o
groem in soils of —our 7 status with a basal dressing of

small dose of soluble fexrtilisor 7.

7. =4 with low P requiremont in the indtial astacos was
moderate in tho utilization of sodil and fertilizer 7, e
low P recuiramont 1o an indication of " deficiency toloramnce
but high 7' values at 60 DAP and total uitaln at harvest
indicataos 1ts capacity to utilise native  at later stugos
of growth, anx! thoroby showing 4ts potantlal for hilch straw
yield in soils with hich 7 status,
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3. Jays can be gromm in sollo with moderate amount of
soil 7 and apolication of P fertilizers is a comon practice.
The variety is capablo of giving more otraw yiold at high
loevels of P thon the swoomendod doge.

Phoaphate management of rice should tako into congidera-
tion the mutriont status of aoll,” rogquiremant of thoe varioty,
relativo efficiency of the vorictios to £eod on soll and
fortilizor », Ri0O ove. for ricoe-rice cropping soquonce
should be oo selocted to reduco wastaje of costly foxtilizer
and utilirze soll sources efficiontly. Toertilizor application
should be confinod to only thooe verlictios which are forti-
lizor responsive, Nooddual ¢ffect of fartilicor should bo
bottor axploited tw growdng varliety vhich can utliine soil v,
sucoeading a fertiliszer rasponzive varicty,
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APPIRTVIN -X

Ao FIWTY TREANDIONT VARIODING

abatract of analysis of variance toble for dpy wei ht of straw, uptake of P, amount of
me Gerived from coil and fertilizer and A value at 30 and 60 DAP respoctively

oan ﬁﬁgm
source 4t At 33 NP AL 6 W™D
Dry Uptake ASDPY AP A value Oy Stake NODET ADTIES A value
wolygie of P welght of P
varfety 4 0068 0.00% 0.039° 0.590° 128.868" 5.01%° 68.018" 0.413" ed.190” 1608.938"
RrrOr 15 0006 0.008 0,002 0.008  7.933 o438 0,304 05.002 0,327 28.93

at sicnificant at 0.01 lavel
SPOFP= Anount of piosphorus dorived from fortilizer
APDPG- Amnunt of shoeaphorus derived Lrom soll



APPRIMIN «IX

e NMIEDIMRI DURATINT VARIDSTIES

rbstroct of analysis of variance tablo for dry weight of straw, untake of 'y amount of P
dorived from soll and fertilizer and A value at 30 and 60 AP gespoectively

ean suare
At 30 AP At 60 AP
- N -
source af nry Uptake ~»OFF AODERD rtoaing Dy Uptake APDIT ADDIFS A% valuo
waight o©Of © woighe  of P
of straw of straw
e an  ae 48 aw * & . an an
Vazioty 10 Gel34 04741 U092 04329 64,031 17.4843  47.004 0.386 41,1864 1253.226
Exror 22 0,003 G006 2,002 5.002 7.79% De 0B {1e138 04002 Jel33 19,169

“t Significant at U.01 level
- Ampunt of phogshorus darived Srem fertilizer

&

YD

STt S |
R SR

- Yvount of phossorus dorived L{ron soll



L s A

ADUEIINYIN «IX1
Mo HIENTY DRATION VARINTIRS

"betract of analysis of varfance tablo for haight of the plant, muaber of oroductive tillers
dey wedght of yrain, straw and 1300 grein, fertility porcontage and ¥ uptoke

Vlean 3uare

Jource d4f Heduht of arhor of Dry walght Fortility © uptalw
the plant tillers Grain Straw 1000 grain

variety & 171.906°  3.178°  565.128 553,324 50.74 36,020°  31013.00

Error 15 2250 0.433 9,167 17.767 0,004 4260 3T759.,40

** Stenificant at Q.01 level



APPIITOIN IV

e MENTTY DUADTED VARIETIES

Abstract of analysis of variance tablc for hedight of the plant, mmber of productive tillors,
Ary welsht of grain, straw and 1000 grain, fertility porcentage and I uptake

R A L oy 5 33 G0 M 3 3. -l acH- -

Source  df  ugaw yaher of ey welght Fertility P uptake
of productive - paroentage
the plant tillcrs Grain Strow 1000 grain
varfoty 10  800,918" 5,808 443.206° 1247.673° s8.97 36.768°  165406.599
Exrox 22 13.7%1 De 364 21,273 19,455 D354 Se 71 1760.00

oy U




ADPEIIDIX -V
Re SIORT DURATION VARIETIESD

abhatroct of analyeis of variancae for
a) twy wolght of straw and roots

Mean square
Dry weight of straw ey walght of roots
ae X DAP At haxvest AR A0 MAY At harvest
varioty 4 33677.3  0.827 166341 0180
ER & 4 & & f
Lavels 5 242143.6°  27.70% 4150.4 1,03
Interaotion 20  13122.2 11,397 3441 700520
Rrror 30 12295,3 1,447 30540 n.0813
b) Pry wolght of grain and P uptake
l@an sSqQUAre
Dry wodght of grain " uptake
source ag
A 30 TP At harvest
varioty 4 DeD30 2,577 2505, 3
Lavels 4 54706 10,420 B344°*
Interaction 16 1,178 D400 209.0
nrror 25 1,001 74640 173.3

* dignificant at .05 level
** Significant at 0.01 leval



APPENDIN ~V1
Ne HMEDIM DURATION VARIETIES

Abostract of anslyeis of variance table for
2) Dry wedght of straw and roots

“oan SqUare
Dry welght of steaw Xy weight of roota
Source as
At 30 MAP 2% harvest At 30 DAP At harvest
& W & & 2 -
Variety 19 35187.6 20,78 1297.3 2379
iovel | 5 438791,.,6"* 154,73** 18149,9** TeBi5*
Interaction 30 14160,0 D.46"* 765 7TH* e D34
Brror 68 9423.6 1.12 225.% 03977
(b) Dry woight of grain and P uptake
Mean scpace
P ugobake
- ag Dry weig:e ®
SORTOCG 2
o gt At 30 DAP At harvest
Varioty 10 4o 7831 4% 3 P30** 1270,55%*
Lovel 4 40,144 483400 48605,95*
Interaction 40 3,099** GeS90°” TG, 947
Brror 855 14323 Del82 136,66

* S4¢mificant at 0,08 lavel
*r Significant at .01 lovel
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An investigation was carriod out at the College of
torticulture, Vellanikkara, Trichur, during the year
1984-'35 to otudy the officioncy of »opular modern rioce
varieties of “erala for absorption and utilization of soil
and fertilizor » as woll as for thelr capacity to P dofi-
eiency toleranco.

A serics of pot culture aexpariments was concducted
using £4ive short duration (Rohini, Jyothi, *nnapoogna,
Trivoni ond IR=36) and elevon mediun duration (Jaya, IN=3,
Gabari, Bharathi, Mashuri, If=20, !lo=d, !'o=6, Mo=7, (=4 and
I=42) rice varicties in XKarappadan soll of iuttanad region
of Kerals.

™o £irst pot culture trial involves avaluation of the
abova varicties for thairxr gapacity to utilige soll aond
applied fortiliser © uaing 33p lanolied superphosphate,
The exporinont was carried out in O,

The relative performance of all the varieties ac well
as thair root distribution pattern were coampared f£rom anocther
pot culture trial under identical fertility conditicna, rore
tiligerc ond line were applied as per the package of practices
rocomrendations of the Xerala Agricultural University. e
aexparinont was designod in CNe



“n attempt wes also made to study the © preguiremant
of cach variety for the expresaion of maximya grain and-
strov yleld from a solution culture trial. Solution con-
taining all the macro and micronutrionts was used for the
expari~ant, The treatments conoisted of combinations of
difforont varietias and different lovels of » supplys The
various lavols of " usad ware O, 1, 2, 4 5, and 10 pon,
The experinont was conducted in CID factorial deedgn.

The results indicated that cve IR-36 was having a vory
low » recuirenent for the euoression of mavxirun yleld potens
tial among short duration varietios and that it responded
woll to spplied fertiliser », indicating its fertilirer res-
ponsive naturce as wall as tolerance to  deficliency.

Trivoni and ohind were also having low requiremonts,
but they differed {n their de
to meot tho rejguiremont. Rohini was capable of utilizing
native soll P efficiently while a ¢ood response to applied
P was obsorved in the cv. Triveni,

2 on the source of 7

Jyothi utilized both the sources of » vig. soll and
fartiliser: efficiontly but was found to have a hijhor
roquirement for glving naximm grain vield.

Amory; the medium duration varieties cv. "ashuri has the
lowest requirenent and majority of 4ts recuironont was rot
£rom the fertilizer rowvealing {ts - deficiency tolorance

nature and responsivenoss w appliod fartilizer r,

ZRITER



Cv, It=-42 and Dhavethi were found to be tolerant to D
deficiency due to their capscity to utilize native soil ©
efficlantly and low requiroments of P,

v, ‘w4 was also having low roquire~ont and 1t utilized
both the sources officlently. But this was not very much
reflocted on the grain yield,

TV, =0 and Jaya had comparatively higher requirements
and it reflected woll on the grain yield, Dut these variotics
yielded noor at lower lovels indicating its susceptibility
to P deficiency.



