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^haopharua Is recognised unlveroally as an essential 
ingredient for successful crop production* it is ail th© 
mote important In India where about 98 per cent of th© 
soiis axe reported to be low to medium in available p sta
tus. The economic use of inorganic p carriers is highly 
essential since fertiliser r> is e ooatly input* as most of 
th© raw materials for the manufacture are to bo inserted* 
These is also the problem of fixation of applied p in most 
of th© Indian soils especially in acid soils*

p utilisation by a single crop rarely aosooeds twenty 
per cent* The availability of fined p depends on soil 
characteristics * crop species and also on the variety of 
crops* Phosphatic fertilisers applied to one crop exhibit 
residual effect on the succeeding crop also* The magnitude 
of residual effect depends upon the rate and bind of phoe- 
phatic fertiliser used* the creeping and management systems 
followed* tin type of sell and nature of crop species as 
well as the variety of the crop*

Research so far conducted on efficient utilisation of 
p indicated that p management Should bo tackled in a dlffo- 
ront way by considering cro^ooil-fortiiiser complex: as a 
whole rather than individually* selection of crop varieties 
in different situations should also be mad© based on the 
capacity of utilisation of applied fertiliser as well as 
soil P*
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Tracer techniques are useful to Identify varieties 
which are fertiliser iwponalvt and thoaa which utilise 
coil ' efficiently* Karap̂ adUsi) soil in Kuttanad area ie 
reported to have high p fixing capacity* Under such a 
situation the extant of upfeaiw of the applied p is to be 
assessed* The differential upt&laa of '■ by the popular rice 
varieties of ttittanad from the two sources has not been 
investigated so far* Moreover* such studies in rioo are 
rare in India and practically nil in Kerala*

hifforent rice varieties of the same duration grown 
under identical fertility conditions, imlp to understand 
their relative potential for giving maxiraun grain and straw 
yield* The root distribution pattern at the flowering stag© 
of each variety will give an idea fagarding the foraging 
capacity of the roots of each variety to utilise soil r»* 
nased on the above two studios the varieties can la© phased 
properly or tine of application of fertiliser P can be so 
adjusted in rico-rico cropping sequence for the efficient 
utilisation of fertiliser and soil £>*

Solution culture experiment with graded levels of 
soluble p will also help to find out th© o requirement of
varieties for raazttnwi grain and straw yield* I-fence the pre
sent investigation was talwa up with the following objectives t
1* To generate research data on the relative efficiency of 
rice varieties popular in saittaaad for utilisation of soil 
and fertiliser ? by using radio-tracer techniciues
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2m To identify m i e t l M  which give reasonably high grain 
and straw yioid at the recommended doee of '■ supply as per 
package o£ practices recommendations of the Kerala Agrieui~ 
tural university for the respective varieties in Karappadara 
soli of KUfctanadj
3, To identify varieties which are inherently p deficiency
tolerant or with low ? reqp&lrementf
4* Vo study the relationship between s» absorbed from the 
two sources vis* soil and fertiliser, in the early stages 
of growth in grain as well as straw yield!
s* -to study the response of different varieties to graded 
levels of soluble p in the root medium using solution cul
ture experiment! and
6* To assess the relationship between root distribution 
pattern of rice varieties and their foraging capacity for 
native p*
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jmrtmi or urathruras

alee w&ttoa other crops of tropical and subtropical 
origin is managed in a special way by virtue of it© capacity 
for growth in anaerobic ©oil* The release of fixed p into 
the soil solution as a result of seduction following sub
mergence cannot fully satisfy the requirement of s? of modem 
varieties of rle© in sera© soils* However* it is now imown 
that rlo© varieties vary to tlioir rccpoiremont for p, toie-

f
rone© to f deficiency and capacity for absorption anti uti
lisation of soil and fertiliser !* In this chapter an 
attempt has been mede to review the results of research 
conducted so far on tiiis aspect*

a> rice aaBHsafcton
significant positive response to grain yield to ? appli

cation was reported by several wortoars (aatno and Fernando* 
1554i mkborjoe* 1955* Yate®, 1959* Bao* 1955 and Ueo, 1575). 
beterson (1963) obtained a response to as much as 150 lag 
n2o^/ha* Unear response to 30-90 b@ F^Og/ha has been 
reposted by several workers (riaphade* 1969* 9@v at al«* 1970* 
singh and Varna* 1971 and Thanabadu* 1979)* The response 
t o  each m i o g r a a  depended upon initial p  status of the soli 
and wee lowest on sells with hi<$* level of f (nev at al*» 
1970)* Khalid et al* (1979) concluded that soils with high 
p sorption under reduced conditions were more li’baly t o  give 
higher response to applied P *  This positive response t o  f
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appllcati.au was obtained in sails which are deficient in 
sail p*

It is generally bQUovcd that aoat of the Indian soils 
are adequately supplied with P because raspons© to phosphate 
manuring had not boon observed uniformly# Oven on the sane 
soil* yet rice generally shows lower response to Is than 
upland rice* tow response of p in tic© soils indicate that 
either the need of the rice crop is lower than that of other 
crops or rico has accoss to eoitrces of soil p that are 
unavailable to other crops (Mitsui* 1940)*

sothi (1940) ineUoatocI that there uaa no response to 
applied singly or in cor&ination from his review of five 

years field asqpartmente in Indian soils. Gavin and Chand 
(1959) while reviewing the results o£ mqnurial experiments 
conducted at the various research atations in India indi
cated an erratic reopens© to the application of p fertilisers* 
Mahapatra (1941) also did not get any response to p for 
eight indica rice varieties during the Miarlf season in 
orissa* nevJAe (1944) concluded that unless a soil is defi
cient in p* yield response to phosphate fertiliser in field 
c&iperinents could not he obtained. Potty (1944) while 
eovleuiag the fertiliser experiments at the various research 
stations in Kerala reported no response to applied n ferti
lisers* "lair and 94aharody (1970) observed no irsoroas© in 
rice yield by increasing P appiieatlon from the enrmrtrvrnta 
conducted In waterlogged lateritic sandy loam soils of nasals



for thirtyfive years* saaldhar and ladanandan <1973) 
reported that application vqpto 40 leg P^O^/ha did not in
crease yield of rice ev* ftohlnl* iadanandan and aasidhar
(1974) concluded that increasing rata of applied p had no 
significant effect on yield of grain and straw* number of 
filled grain© per panicle and number of productive tillers 
per plant in the cv* Triveni* Gupta and singh <1977) 
attributed the poor response of rice to applied p fertili
sers to increase in available p following flooding*

M  inferential
it is commonly known that the crop response to ferti

liser vary not only with the nature of the crop but also 
with the genotype of each crop, h crop species or its 
variety which gives the highest yield under <rir? set of field 
condition does not necessarily give highest yield under all 
conditions* Although considerable research have been carried 
out in India to evaluate response to ?» little attention has 
so far been paid to the causes of such differences*

The Ml India os-ordlnated Agronomic Experiment con
ducted in la&srltlc noils at "tangalorc (Anon,, 1970a) showed 
that : itu-20 and Jaya did respond better to p than X.R-0 
irrespective of the source of i>* such differences among the 
rice varieties in their response to applied ' ware also 
reported by Kanoai ot al« (1974) and Gupta and Hanchanda
(1975)* They stated that modern dwarf varieties should



receive additional P fertilisers* Rao (1979) alee observed 
that varietal response to p was highly variable and in 
general roM rice responded better than Kharlf. Klasulu 
(19@$) showed that grain yield of os-4 and iriv-116 were 
higher than those of XTA-117 and XTJV-122 with and without 
•? application* aeddy et al* (1934) studied the response of 
low land rabl rice to applied p with ate rice varieties and 
five levels of ?m All the treatments with added ? gave 
higher grain yield then the control* The highest mean grain 
yield was recorded by 2R-S0 which was significantly superior 
to all other varieties*

Oahin (1951) shewed .that maximum utilisation of ' 
occurred at tillering stage* About 30 per cent o£ ? was 
absorbed before flower emergence and most of it was trans
located to panicle (Kasai and Asoda, 1339$ Rao, 1965} 
ftamanathan and xishnauaoorthy, 1373} KSnsi&ar and sonar, 
1979)* Kasai and Asada (1939) also observed that 60-00 per 
cent of ? absorbed before flowering was translocated to the 
grain and this resulted in decreased accumulation of p  in 
tli© roots upto flowering* however, accumulation of p in
creased in root after flowering particularly at high p  level, 
it was also observed that rate of uptake of absorbed p 
increased until ripening, Indicating that p absorption con
tinued even after flowering* Naphads (1969) obtained a



significant positive correlation between grain yield and 
total uptake o£ p* several workers reported that uptake of 
p increased with increasing rate of application (varraa* 19711 

pathak et al* • 1972 and Stsishaa and slagh, 1979) * iu and 
Man (1982) from a solution culture study found that p intake 
increased rapidly during early growth stage but was low In 
the later stages* They also noticed that when P was excluded 
from the culture solution tillering did not taka place during 
the growth period*

Pethak et al* (1972) showed that plant content of ? 
decreased with ago* uptake and content of p  were higher in 
grain than in straw* Mothanclararaan et al* (1976) found that 
naxinun groin content of t> (0*2Tft) was obtained at 180 kg 
pgOg/lm in the ov* XR-20* a«l and nurty (1976) observed 
th a t  o content increased from 14 to 42 clays after planting* 
Shiga and Yanaguchi (1976) found that greatest panicle number 
and grain yield wars associated with plant concontrabion 
of 0*6-0.7 per cen t a t  naxinun tillering stage* according 
to thorn ths level of noil r» for highest yield varied from 
22-40 rag PjOg/ioo g of soil according to the nature of soil* 
Chang (1976) was of opinion that excessive use of 1 did not 
depress rice yield unlike ff* but p  content of plants increased 
with Increase in supply*

natta (1967) observed maximum r> uptake by 7t*)l followed 
by Chang and Taiwan-2* Kbyema end Chameck (1971) from a
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trial using two rioe cv* oowfs Mali-3 end Musy Naung-63-H 
Showed that the absorption of 9 by former variety mas higher 
than that of latter, a similar observation was made by 
Koyama and snitwoecja© (1971), hamanathan and Krlshnaraoorthy
(1973) observed oignlfioantly groator uptake of ? by the 
rioe variety xa-8 than ia-20 and la-22. ’-»eeraratne (1974) 
studied the uptake of p at the first and third month after 
sowing in modem rioe varieties like XR-3, B-4 and tt-a end 
in looel varieties suoh as Psshagertimsl, Harath Banda and 
suda *ata»i, ne observed that the rate of p uptake inoreaeed 
from first to third month after sowing and was higher in 
modem varieties than in ioeal varieties, ftevasia et al,
(1974) studied the contei of ? in the straw of eleven rioe 
varieties of Kerala and found that p content ranged from 
0,11 to 0,34 per cent, Khtvnbar and sonar (1979) reported a 
higher uptake of p by upland rioe oultivars than low land 
eultivars, srlvastava et al* (1934) screened salt tolerant 
varieties m~54, XB-43-63-32-131-3-4, ta-9975~5-l, m-146- 
32-22-3, XR-1961-131-1-2, M-242 and Pokkali for p uptake In 
sodio soils, Pofckaii yielded the maximum followed by 
XR-4563-S2—131—3-6, Xft-54 yielded the least. They Sound 
that higher yielding varieties had eor^aratively higher 
uptake and translooatlon of p from source to sink#

It has been observed by many workers that the total p  and 
fertiliser p uptake increased with increasing rate of applied p*
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Increasing rate of fertiliser p reduced the uptaiao of soil 
by rice (Voma ot al., 1959f Jlaung riya Thaung, i960 and 

nagarajah and woeHaehelcharat 1962)* ftatta and notta C1963) 
reported a hi/iiy significant osqponential inverse relation
ship between log *a* value (available soli p) end percentage 
yield response* "lao and drinivaaan (1978) obtained higher 
paddy yield from two Assam dwarf eultivars i'VA*5324 and 
nv>\*9929 than three standards vie* <Taya» reila iianaa and 
Cauvery, when grown without applied p or at low rate of r> 
supply* ?Joth and Borah (1979) observed that the plant n 
content was higher in soils having both native and applied 
p than in a soil having only native P* Paddy grain and straw 
yield increased with increasing p rates but decreased the 
uptaho of soil p (Ainha et al*, 1980 and -lastogi et ai.,1981). 
cnmuelhary end tJppal (19Q1) observed that the » accumulation 
was 4*2, 4*4 ami 6.4 mg/pot upto tillering, and 32.7, 30*7 
and 33*5 rag/pet from tillering to maturity in rice cultivars 
r»«-Q, Jaya and <7*351 respectively without added P indicating 
variation amen.; rice varieties fesr the abeorption of soil p*

nagarajah end : ’ookaobslthara (1962) investigated utilise* 
tion of fertiliser p by rice and found it as 0.52*2.26 per 
cent during the first five ueefcs of growth period* n© Datta 
ot al. (1966) reported that the percentage of plant  ̂derived 
from applied :1 ranged from 3 to 27 per cent ami was generally 
unaffected by rate of applied *?. scopes and Mas (1967) 
obtained most significant 32p uptake at tillering, which
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decreased taarhedly by the tine of panicle emergence and 
flowering. The %  uptaha again approached the initial 
vales at ripening* Bev et al# (1971) reported that the 
plants were capable of absorbing 9 from fertiliser nor* 
effectively upto maximum tillering than at later stages 
of growth.

Datta and natta (1963) obtained a highly significant 
relationship between pexosntage yield response and pareen* 
tags uptatas of fertiliser s». aev ot al# (1971) recorded 
varietal difforesees to 9 response in rice using 32 p tracer 
technique. they concluded that XR-o and Jay© axe loss 
efficient in utilising fertiliser phosphorus as cohered, 
to culture-95 and XR-63208# Osa ot al# (1971) also reported 
significant varietal variation in p uptatas# Varieties varied 
in total fertiliser p uptotaa taut the percentage of ? in the 
plant derived from the fertiliser did not differ in any of 
the different treatments tried#

stauJsla and Chotx&mry (1975) observed the rice variety 
XR-8 to be sore responsive to P application than TCffH and 
Jhona-349# Rao et al# (1978) noticed seasonal variation in 
varietal differences in p up&atas by rice# Telia Hamsa# 
mto-8003* Mashuri and Rrm-12329 shoved higher percentage of 
p derived from fertiliser in Kharlf while rp«414 and Sana 
shooed the same trend in ratal at 50 tag 'jÔ /ha level# Kiasulu 
(1983) found that external 9 requirements o n  0*03 ppea for



12

XTJWU7* 0*06 ppm for OS-6 and xm.122 and 0.12 far I?a~U4*

*> varietal rec&ilg*Bigg*tef ghosaliorag
Singh et al# (1972) obtained the hlgheat yield of 

4*13 t/ha in the variety Bala and 3#78 Vto in M B  by 
apialloatlon of 40 kg and 20 kg p^Og/ha respectively
indicating th© differential requirement of p for rioe varie«> 
tie® for the expression of their yield potential. R«o at al#
(1974) in thair studies on the effect of levels aw? time of 
application of p to XB-8 found that 40 kg p^Og/ha applied at 
planting waa optimum for maximum yield# Khatua at al# (1976) 
suggested application of 30 kg PjOg/ha in iCharif and 40 kg 
r^Og/ha in raM eeaeon for the cultivar X^»@# Choudhary and 
riiam (1978) found that application of 4S kg P^Og/ha gave 
maximum grain yield# number of tiilers par plant and panicle 
weight in the rioe variety Dharial# Patel (1978) compared 
the performance of the new variety Patal-83 with Jeya and 
in-8 m d found that the former yielded 8,32 t/ha When 40 kg 
PgOs was applied which was mush higher than the yield of 
other varletiee# Cboudhary and uppal (1981) observed that 
application of 60 kg p^Og/ha as a aingle dose at puddling 
was beat for Zft»t and Jaya but cultlvar J-3S1 responded best 
to half the doee applied at puddling and the other half at 
tillering#
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“The roochanlflras goweming the rat© of nutrimt movement 
through soil to coot© ©0 well 00 surface 0900 of feeder roots 
account for soil, nutrient availability in a particular crop 
ami variation of the same crop* aesidea these, the plant 
roots can change pa, salt content and ionic composition of 
the rhisoepbeire* These changes directly or indirectly of foot 
the plant availability of nutrients including p*

Two third of the root system of rice waa found in the 
upper moot S cm of the s o il,  and over §5 per cent in the 
first S m  (axkmu, 19SD* Mori (2954) measured root acti
vity of rice by the number and length of regenerating roots 
and found it was the greatest at the raasdmun; tille r in g  stage 

and decreased at heading stage* Fuji CIS5?) reported that 
tenth node produced the zaaxlaam number of roots {23 '*00*} 
and these had the maximum basal diameter of 1,36 cm in  rioe 
whence as in wheat there were uniformly three roots per node 
end these roots attained maximum basal diameter (1*26 on) 
at the sixth node* Peleraata (1950) studied the roots of 
upland rice ami arrived at following inferences. (a) Fourty 
per cent of roots of cultivar fUSS were formed during the 
first sixty  days of growth Mid the remaining sixty per cent 
between sixtieth and ninetieth days and thereafter there was 
no increase in coot length or weight* (h) Root growth were 
compared in three soils and found that in  sandy soil the
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root weight was double of that In dayey soil* ths soot 
hairs woes however more developed in clayey soil, and 
(c) Varietal difference In soot development was Observed 
between R-55* 8-12 and £-411* Fuji <1939) reported that 
under low lead condition rice roots were lees branched and 
shorter lived than under upland condition*

Tanaka (1939) showed that ? uptake by rice roots was 
increased with increasing pn of the culture solution* When 
r» concentration was very low* as in ths soil solution* ths 
suitability of root enviroroaent for metabolism was more 
isiportant tltm ■ concentration for *> uptake* Tang Van rial 
and hau he rout (1966) found that p uptake of emelsed rio© 
roots was directly luroportional to p concentration in the 
nutrient medium unto about 7*0 ppm* Positive relationship 
was observed between root cm and nutrient uptake by several 
workers (Kanwar, 19701 Kansal et al*« 1974 and o m  et al., 
1977).

«oot activity and rooting pattern of crops have been 
found to influence nutrient uptake by crops* 3ingh at al* 
{1971) showed that ths rooting pattern of wheat varieties 
caused differential uptake of native and applied p# Wakhsleo 
et al* <1973) also found good relationship between root acti
vity and r> uptake by cotton varieties* similar relations 
for barley and rrsai.se crops were also obtained by osa et al*
(1976)* fSamath et al* (1974) reported that the root system
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of malm ettltivars which m m  usttf under normal and adverse 
anil conditions* showed a shift in the rooting system towards 
Shallow ftfl1*

According to Ranwraoorthy end 9iesn (1971) the mms*®? 
requirement for the absorption of phosphorus by wheat from 
Fe-p and solid-p was less than that ! m  Ca~P* Slice has a 
greater capacity than wheat for detracting P from Ca*?»

It was suggested that a genetics! control, over the 
absorption of p deists and it was mainly due to additive 
gone action (Oonan et al*» 1972| ftaddy and 3eo» 1970 and 
osa et al*» 1777)* Dvfebiah and o«a (1973) m^iasisad that 
selection of erop plants and their varieties for efficient 
absorption of specific plant nutrient m m  very Important#
The varietal difference for nutrient uptah® can be exploited 
for breeding varieties suited for different aoroeiliastAo 

conditions.
Bole (1973) related the influence of root hairs of 

wheat in utilisation of soil p and found that root hair 
density was fourtyfive hairs/m for low r> absorption cape* 
city whereas it was sixty for high p* uapo roots virtually 
devoid of root hairs tooh up 2~e times as much soil :»/hnit 
length of root as wheat with hairs*

rornaraswanty et al* (1977) from a field exsxariraent 
using 32P injection technique in rice found that 35*75 per 
cent of roots were in the soil sens at ID cm lateral distance



16

and 16 am depth from the baa© of tha plant* Variation in 
percentage root distribution in tha soli son© io cm (late
rally) x 16 era (depth) was observed between cuitivars hut 
distribution in tha IS x 24 era aona was similar. Sanae 
et al* (1930) examined root growth of rioe cultlvara XR-aao 
and ?tayianp at the beginning of maximum tillering and firing 
tha flowering stages. tha seat systems of both cultivars 
did not extend below 40 m »  Maximum root grearth ooeurred 
during maximum tillering stage* Boot volursa and dry matter 
profluctlon increased until flowering* the root dietribution 
pattern of some wheat varieties using 32p tagged fertiliser 
was studied by new et al* (1930). They found that dwarf 
varieties libs Kalysn aona# m-3§7 and ’»g~377 have more 
compact and shallow rooting systems whereas tall variety 
0*306 haa a deeper spreading system*

m  attempt was made to quantify the effect of nodal 
root production on tillering and p uptake from various soils 
in wheat by woodruff (1980). The nodal sect number produced 
per plant wae found to be highly correlated with tiller number. 
Delaying nodal root establishment beyond mid tillering lead 
either to a reduced production of tillers or a reduced sur
vival of tillers* This effect was mors marked under condi
tions of low soil p with fertiliser p bonded on the surface 
soil* suggesting an Improved p uptake efficiency of nodal 
roots over seminal roots alone* Veen and Boone (1931) 
reported that increasing p levels increased fresh weight of
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root and root diameter* Socorro (1963) studied tins offset 
of p oki root growth of rloo* Aooordlnt; to him hi$ier rates 
of p positively increased length# volume# absorption area 
and dry matter accumulation*

iiagh st «!• <19811 reported that rise varieties varied 
greatly In the vertleal and lateral development of roots* 
Cultivars F-: ?-485# FII-&12, OT-2970* 1^-3372, XHT-dOil and 
Cauvery had deeper and lees spreading root system* floe and 
venkstesuaralu <1783) from the studies conducted in root 
hoMSS showed that the potential root system in rise in term* 
of length# volume, weight and thickness was greater In tall 
oultivars such as Malnakanda~4i and MTU-17 and fiasl <dwarf) 
while m-20 had a relatively shallow root system* The dwarf 
plants concentrated much in *h* cone while the proportion 
of distribution was relatively balanced in tall types* Kwak 
st al* (1983) observed differences in rooting ability among 
thirteen rioe varieties* The varieties Fujisaka-S* p-33» 
©-19 and i??«31«*S showed good rooting ability* Filial et al* 
(1984) reported that root system of xs?-S854 and 
was more extensive than those of other cultivars#

Differences in root activity of many modem varieties 
of crops have been established in recent times* Such varia
tions in the rooting pattern of oultivars can be exploited 
for an efficient use of applied and native p by suitable 
manipulation of cultural practices*
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' deficiency limits vim yields an Anaesols* Oxisols, 
vertlaols* Hlstosol* and sold sulphate $oUs» acme of these 
soils 888 deficient in available P* others convert phosphafclc 
fertilisers to highly unavailable forma. ?» aefieXoncy in 
rim lands is vim spresd in Asia (Tanaka and Yoahida* 19701 

Goswami* 1975 and Kawaguchi and Kyuma* 1977).
it was observed that oultivars differed markedly in 

their resistance to injury caused by p deficiency (Anon*, 
1970)* The varietal difference in susceptibility to p defi
ciency was reported for the first time in 1971 (Anon.* 197X1. 
of the ton varieties studied xn~a was sovoroly injured by p 
deficiency while m*$ and !*-4 grew wall m a p  deficient son. 
the resisting power of rice varieties to ® doticieocy was 
tested in the same year and found that out of ninety eight 
varieties tested* Xfws* m-22* f** and IR-4O0-3-12 wars meet 
resistant to p deficiency while X&-6* hsun* xa-499~42-l* 
IR-o26~1~112 and XfMftB and rv220«*3 ware least resistant, 
in the following year (Anon.* 1972) fiftytwo varieties were 
screened in outdoor concrete tanks and their tolerance to p 
deficiency -was assessed by cocaparing their grain yields with 
and without p fertiliser* The varieties were graded accord
ing to their degree of tolerance* Among the most tolerant 
were oultivars Xfi-4-ll, ia-26* m - 1632-91-2, xa-2035-290-2 
and among the most susceptible were Xf*-lS29-&80-3# 1/1-2031- 
724-2* m - 2041-428-1 and Xh-207l«429-l*



Turner et il* 11998) njeiltai that American rke 
varieties Hato, starboaost* lebannet and uaboiia were as 
tolerant as or more tolerant than three varieties o f m 

series* Mahadsvappe at al* (1979) reported that ia~34* 
b§wsi~91-4 and XR-510S-93-3-2 eouXI ha regarded as tolerant 
to soil deficient in P * ttnr also observed that tolerance 
to ? <a®ficlcmc7  contributed 0.3-0.0 tonnes at yield XeveXo 
of 2*S-4#0 t/ha in these varieties* It was aiso found that 
tolerant cultivars naintatoed higher yields under mild p 
stress conditions*

Among five genotypes tested at three levels of !?* the 
yield depression from ^ plots was only li per oonfc over 
throe seasons, and all the five genotypes wesr© consistently 
tolerant in all seasons (PetinaR̂ cruma* 1979)* in one season 
the overall seduction in panicle number in P(J in relation 
to ©titor treatments was 6 per cent* straw weight svdhietioa 
was la per cent* These genotypes differed in various degrees 
in their depression of both panicle number and straw weight* 
Also ? removed through grain by tolerant varieties was high* 
where as that removed through straw was relatively low*

18-42* was found to be tolerant to p deficiency and tha 
same variety showed merited response to moderate p application 
(”>otmaraperuma, 1979)* This variety was reported to escploit 
soil ' and utilise fertiliser ? as well as other nutrients 
more efficiently*

Fagsria and Filbo (1981) reported that rise oultivars
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differed in their f» nqninnsitts and their capacity to 
attract p from the soil* About one hundred and sixty seven 
upland rice eultivars were screened for tolerance to soil p 
deficiency under ££aid condition* They confirmed tho oxla- 
tenc© of varietal tolerance to p deficiency and the eultivars 
nere classified into four groups vis** nan-responsive effi
cient (tiRE), responsive dffldetb (RE), responsive ineffi
cient (RID and non-responsive inefficient (hrxe)* The moot 
desirable cultiva- from the point of view of tolerance to 
low level of p were those belonging to ftm  ana jus*

sight rice eultivars were caspared for their tolerance 
to low r* conditions in a field trial by filial et al* (1934) 
and found that IST-S8S4# a long duration variety and ist-1444. 
a  short duration variety shewed the best performance in terms 
of growth, drynatter production# tillering, and grain yield 
at aero and moderate levels of p application#

It ties been observed that the efficient users of :aoth 
soil and fertiliser t» are varieties with growth duration 
asseeeding on© hundred and twenty days* Varieties that mature 
In less than on® hundred and thirteen days are .poor users 
(Anon*, 1984)* However, most early varieties respond better 
to phoaphatie fertilisers•



Ma.ietia.Li an d  M etkodi
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mmnrxm* a m  m m w m  .

A series of pot culture experlnxmto was conducted to 
study differential response of popular rice varieties to 
soil sod applied fertiliser P»

a ) sharsaterlsales

Kareppadam
Incoptiaol was used for the study. The soli eas sampled to 
plough layer depth C19 cm)# sir dried under sheds sad sieved 
through 2 ran sieve# The soil was analysed for physical pro* 
perties U?eo particle aloe distribution* apparent and abso
lute specific gravities and gharaioal properties libs total 
mi w t  •"ffft nH|* nutrients* Blecstro-cheraloal
characteristics like pH and conductivity of the soli ease 
also studied*
b> Rice varieties

flee short deration and eleven medium duration varieties 
wore selected for various e^eriiasnts* Details of the varie
ties used are as Sallowsj
st.Mft. Varieties Oura^on

“ 5 * T
x* short duration
% Rohlnl 79-110 white# long# bold
2 Jyothi 110-119 Red# long# bold
% Annapooma <K>-100 ned# m r t i  bald
4 Triveni 99-109 white# long, bold
S IP-36 100-109 white# medium# slender
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ii* n m a m  m m m m

1 Jayo 120-125 white* long* held
2 IR-Q 125-115 white* long, held
3 Sabari 10 0 -13 3 ted* long* bold
4 Marathi 115-125 nod* long* bold
S heshurl 125-145 white* fine rice
6 2R-20 120-145 white* long, hold
7 ?te-4 (shodra) 125-120 Red* short* bold
3 rio-6 (Pavishara) 115-U0 fhjfealS *ĵ uhS t«Miot *&«®a, snort* ao&e
3 •io-7 (Karthlka) 115-120 Ml* hang* bold
10 ff*4 125-143 Red* long* bold
11 X8-42 120-143 white* neditra grained

Tba esperioMKyt designed to evaluate th® varieties 
for their capacity to utlU i i tho two *aa|or souieto of p* 
vis* soil and fertiliser*

Plastic buckets of four litre capacity lined with well 
washed oolvthone sheets were used fsc tho escseriiasskt* Thro© 
kilogram of 2 ram slewed mix M o d  soil was taken in ©ach pot* 
The soil in tho pots woo hnpt waterlogged for tw o t o  throe 
weeks before planting* T*** MtoUnsa o f  each variety were 
planted in a pot* short duration varieties were replicated 
four tlrww* whereas <— varieties were replicated 
thrice* The different varietiee wore applied with it* p2gs 
and !L»0 as dot the ac «*»̂ wM',-’«>fiiljii tmm of
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KAti I9S2}* Sheet duration viristiM were given s#
p2o5 and KjO at the safe* of 7Di2li33 hg/ha* sedAum duration 
varieties at 9Q«4$»4S feg/he and Haaintri and f M  at tD«43«4S 
Hg/ba respectively* Urea 144^ &)» 32P labelled superphosphate 
(Ift* water ooXuble s»2Og) and tesrlste of potash (40% KjO) vara 
used to supply »# PjOj and K ô, calcium carbonate was used 
an the liming material* » and k^o mam applied in two equal 
split doaes whereas was applied aa one single basal doae 
before planting, Calcium carbonate was applied at the rate 
of 330 Hg/ha two to three week* before planting end 250 Jsg/ha
a month after* The pete ware arranged in cai>.

The pots mm  regularly irrigated with deionised water 
so as to maintain the level of water $ m  above the soil
eurfaca* o m  plant m m  renewed on the 30th and soth day of

in
a hot air oven at 75*c and dry weight regarded* The dried 
plant samples were then used for the determination of total 
p content as well as for radioassay* From the analytical 
data obtained the amounts of 9 derived from fertiliser and 
anil were cromoutedL

The experiment was designed to study the differential 
behaviour of rice varieties tut( | fertility
conditions*
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Fifteen kilograms of a aim sieved, air dried Karappadam 
Mil vso (lu«3 i«) o«Bh pot and was kept flooded for fifteen 
days before applterttaa of favtiliatn and planting. w,
P2°S* *2° ̂  1NHNk «PPii0(3 s® *•* package of practices 
recommendations of m x t <Anoo*# 1932). these wore four repli- 
options for the tiro short duration varieties and thro© 
replications for the olffm medium duration varieties. Four 
hill* of two seedlings each ©ese planted in a pot. the pots 
©or© arranged in CP©,

Plant eharaetors like height, mssbor of total and pro* 
ductiv© tillers ©ere recorded a ©eels before harvest* Plants 
©ere harvested at maturity* ©ashed and dried at ?$*€ in a 
hot air oven, After drying, ©eight of straw, grain and 
thousand grains ©ere recorded. Fertility percentage of each 
variety ©as recorded from grain ©eigfot, thousand gamin ©eight 
and chaff nurabar. ©aoeesitration of p in grain and straw ©as 
analysed and total p uptake computed using dry ©eight of 
grain and straw.

G)

h pot culture study ©as conducted to study the root 
distribution pattern of different varieties under identical 
fertility conditions and to examine the relationship between 
root distribution and utilisation of applied fertiliser and 
soil P.
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Fiftean kilograrc of air dried* sieved soil, n m  fined 
in each pot and kept subnergod for fifteen dayo before plant
ing. The sens fertiliser schedule was adopted for different 
varieties ae in the previous experiment# k single seedling 
of each variety was planted in a pet* Four replications 
ware kept for short duration variation and three for nodiun* 
Oration varieties*

Plant height and total number of tillers w s t  recorded 
when 75 per cent of tillers of each variety flowered. At 
this stage* plants along with the soil were uprooted frost 
the pots* The adoring soil particles wore washed off using 
Jet of water* .After thorough washing, the plants along with 
their root system were dried in a hot air oven at 7Sftc, Total 
weight of roots* weight and volume of thick and thin roots 
ware recorded*
f)

a solution culture experiment was conducted to study 
performance of the above Motioned varieties at graded levels
of P supply.

Plastic pots of four litre capacity ware uaed for the 
eomerirnetit with waned baraboo bashst. Well washed gravel war 
kept on the basket to

day old ncedl ingn were planted in the basket so that 
tha roots hang down and toeoti culture solution in the pot* 
Two send! Inns were slanted in each to*k*t.
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smm vari*dtm as la above experiments ware weed# 
eradea levels of p mm o# l, 2» 4, s a d  Jto mm* mm 

treatment was replicated The pot® were arranged la
cm factorial design.

The culture solution uad la the experiment had the 
following composition.

to mpply SO ppm
®Cl to supply 20 ppa K
CaClg to supply 33 pp* Ca
figCl2 6 V  to supply 20 ppm ng 
fessm to supply 2 ppm fa
?!aslo3 to supply 2 ppm si

nicro-autrlents (hb# zn. Cu* a ami Me) were applied 
aeeardlag to the formulation of Johnson at al# (last). P 

was applied aa fiafy©^. as par treatments. The Ini* 
tiel pH of culture solution lies adjusted to 4.3-S.2 with 
r>*Mt*KM>i. xgo. bv anplayinq *«*wm ,iff*reii(r>2 croon isSimier* 
sulphuric acid alee served as a source of sulphur to plants.

The culture w>i»*<nB was chamoad 0110# in a week. At 
the time of ctiannlno. the headset su&nortlske? »!«*>».«> was

and the roots were wi short with a let of *••«»» water. 
After thorough washing of pots# the nutrient (solution was 
renewed.

After month* ««* aeedlino fg«w» each not «**■»« mmrnmmA^



Shoot portion of these seedlings was dried in a hot air ovon 
at 75*e end analysed for r* The other plant mm kept opto 
harvest*

n  mmrtnrr duration wee rBnfmiisd when 75 oar cent of 
».m«wi flowered* Plant height* «»»«*^ of total said produc*
U we tillers ware recorded one week before harvest* AtepsoiwaepowBP"O “ ■pm w ww<̂*p̂v*i*viimîWBi vwwww "»me*w wmpemmir *>osno* www»Srvew »~wb

maturity* plants were removed along with their root system* 
washed thoroughly* dried in a hot air oven at 75*c* shoot 
and root weights were recorded* Ssrheed measurements and 
grain weights were also reoocded* fertility percentage was 
computed from fertile and total grain number*

m m n e r m m  < f m m Q v m

*Ze%i\ unm <*<»aMW #g««« tjhft 1a».«t..lf hroudtlt £OT S3©t
culture studios by the method of quartering* air dried under 
shade* sieved through a mm sieve and used for different 
physical* electro-clwnical end chemical determinations*

meehanical onalyeis of the soil was carried out by 
Robinson ♦s international pippotte method, after reduction 
of organic matter with 5 pear cent h^o3 as described lay Piper 
(1942)* soil was classified into textural group using 
z»s*s*s* system*
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The flyppfrPSfft I absolute a*pSOf ff<? gravities, Water 
holding eapaoity, and pee* epeoe wcs determined using M i  
ftaoskowoki method (Piper, 1943)•

sail ©2 the soil nee detetinftiywd «**«*» gi t m  nfi faatar 
with glees electrode in a 1»3*5 soil enter suspension.

sioctriaol conductivity of saturation extract was 
determined as described fegr Hesse <1971)*

3- pfty,<¥?atgaai
a) Qrrcanlo flflftffiiii

organic carbon was estimated by ̂ alkloy and HacK*a 
rapid titration method (walltler sad Slack, 1934),
b> total aitgoaaa

total nitrogen was determined by the macro kjoldahl 
method (Jackson, 1950).

the soil was fused with sodium carbonate and the fusion 
cake was attracted with MCI, The p was estimated from an 
aliquot of fusion extract by chloroetanaous reduced nvoiybdo- 
phoaphorie blue oolour method in MCI add system (Jackson* 
1950),



Total laotaesiura was determined la the leechat© after 
ramoeal of #««wb> #na4«w> extract m ) *EEt»*
flans photometer (Jackson# 1950).

®> safrfti.gataste ima jMgnatfitt
P m  an aliquot of ths fusion extract, total calcium 

and magnesium were .also determined (Jackson* 193®)*
f> Total aesculOBtidea

Total ssequioegtde* were determined gravimaturleaily after 
xureelpltatlort with ammonium hydroxide* from an aliquot of 
fusion axtreot (Jackson* 1938)*
g> Total allies

Total silica in the soil mis estimated gTayifwytr***-*)- 1y 
by ths method suggested by Jackson
h) amilsfoie nitrogen .

Available nitrogen in the soil was determined by the 
alkaline permanganate method described by subciah and 
Asija (1936)*

Dray *io*i available p wee extracted In aM4
fluoride solution (0.03 & nk4F and 0*023 j| *C1> (Bray and 
Kurts* 1945)* P from the entrant was determined odorime* 
wically by dilorostannous reduced Taolybrkvphooplmric blue 
colour method in hydrotdilerie eeid system (Jackson* 1938).
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oisen9* available *
oisen et el* (1934) In 
pii @«S) as described fey

J)

dstemJLiisd fey the method of 
extractant (0#S £  MeHSO,
u*st>*

The catlwi eanoliaaae ean&eltv of the sell was 
by the seU »d#H neutral »vmbŵ .|. aumrvŵ tffw acetate
solution Mtisallag the naj—  if adsorbed by distillation 
using 1190 (Peeeh et •!«» 1947).

*> ftfrtlttolft flfflitflrtffl
Available potassium in the soil use determined from 

acsaoniuRi aeetate extract using *sst«v flam© photometer 
(Jackson* 1958).

Prom the #waon4uiP aestats extract. ealeiuni **** ftMMWMhattjaa 
vase also determined by the uassena&e titration mstliod 
(cbmg and aray# 1951).

*• m*yLateggfrara
p contents in the grain ana straw wsm determined. 

Tha procedure involved vet digestion of oven dried (73*0 
and finely ground assies with ill perchloric-nitric acid 
mixture and determination of total p in the digest colori- 
metrically fey the vanaaoraolyhdat© yellow colour method 
(Jackson. 1938).



For ths determination of w p activity in the plant 
samples# the method daveloped by *ahld et al* (1983) vaa
m> m # mw .̂ .̂MamSbtmmadl 4) we Ikwaewft #ame dvkmwe ,dklaiKk̂esaned[Mkje.fs danse Jfedleo&ioweci* Tne 0001100 as nsssci 00 wns qwanainBMon os s' 
activity by Carenbow oouating technique. srlefly* the 
procedure involves wet digastioo of oven dried <71*0 end 
finely cut plant awnples with HI perchloric-nitric acid 
mixture and determination of radioactivity in the digest* 
cm gram plant sample was weighed into 2S0 ad conical flask 
fr>11 mail bv 0# is mi. <ti**«t<f mixture (oaapieae sample
wae taken for the plant harvested an the 30th day after 
planting)* flask with its contents was then heated on a hot 
■»* At a low tmill 1ml el ml frOthilKJ StfbeldSd*

The ***# continued at i»»«in»n<mfl >ynu
e»im iimmtL imMmmtm «!*** *ni its voltaa reduced to 2**3 ml.
The flask with its contents was than cooled end the colour* 
leas dioeet was duantitatlvslv transferred Into a 20 ml ole## 
#*ŷ «i%irllii%l*8f> counting vial ***tn iiinillad water upto a final 
volume of 20 ml by repeated washings of the flask* Use 
radla<*acifcivltv ***** detenoinad after 4 h bv Carsnbov ceuntiao*eêXsSmp#(V̂ Ŵimemp*Sp *sm̂y êmŜ F̂ •*̂ #̂*sm̂mêpn*̂ n̂em̂mmm wWî mm mm

*tmm#ml<m*m im a ralciffonroeesaor «*l iml 1 i m*t«t **■»<«■»». 111** 1 mm
system (Reckbeta of t*m wanac* Finland) adopting channel 
im*d^«*q*i ##* the pcotpfatwae recommended fear tritium **'**#****»^ 
by I4g#|d ***** «*»i i ,| »%,!«** toefmiqua*
6) ■ w U Y ^ f  ,Mfflatedyte

Specific activity of P in the plant easmlss was
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•tOmtad am followu Alter the radioaaeay of tut aample, 
an aliquot of the plant digaet n w  rstnwa fvm aelatiU** 
H iw  ndL&l fo r  the rlnt i rrri* "«**•*<*** of a * * * ! p h r the vanado— 
molybdate method (JtOkaofti 19585* The apoelfic activity of

V4nk Jl j* atkMM JHit m Mk »'w at « j| akh*4A kfFtttuib -f **bthe f in the eacpfte wee then o*m3umuwWS as the retro ox

V̂dhOe MB̂aûP- AJUHhif Ob' UMh4 t̂±J£ ¥% mjmJI «bmi i n̂ k am BMB1B j6t Mk«b JlMiMfceMHM Vlktf content peep tent wuont ox p ana eapreeeaGi ee cspvytiig p#
^ ji2££L<£SmLJ£^JSSLJ^3Lspecific activity - Mem/tag wUUQrwn p per gram of dry matter

Prora » m  eaeoifie activity» neraantacaa of p dtriwd 
fram fortiliaer «*vt eoii ware m  shotm helov*

PlirmiltJLU, s Specif^ activity of thet ■» w m »aga » oeejkwoo ^ a iOO
£rom ***tiliear Specific activity of the

fu M H i w ur (6ps^®6

jE-<3JŜSOi êNFBiB™̂̂ p̂eeaevĵ̂ ^̂̂ ^̂p̂̂ fc|ĵ̂p «■ teî̂e(af'<â̂ B̂̂ êet fbakt̂isa

After that* amounts of p derived from fertiliser and 
eoii vara fywŷ ititd from the above value «**«« total ? rê afaii*
Amount of p derived frum Total p upta>«o x percentage*w»< 1 t.|Mw  hv the wijtftte * p deprived fi*¥» fortiliaer

100
Amount of p derived from Total p uptake x percentage
noli bf tlB plant a .an «F »ll,flWH ,w a ________

•a* value vae also calculated haiimd on the iMwaia

* — * ■ *  9 * * ■ *  *■” ■ *a<1 x »*tt ot WtAlomUn
M RBnkaga P d w t'M d  txoa  H w lllw r  9*0 pA l M U)





h aerie* of pet culture studies was carried out in 
«i<i>w Moil a £  to ev&luate the

iHffltHi'TTwy of popular rtss lairistics to tit 111 n  soil ^  
ajy iH#>d fmrttl liitr P end to study their relative »^oyyM<ii» 
to P deficiency*

s*ot culture study was carded out using five short 
duration and eleven r'^tew duration vairlotioa to corpora 
their relative performance ’Modes* reecwofidsd rate of fflftrifflt 
supply no per the package of practices roco«aaandatfai*a of the 
werala agricultural university (Anon.* 1982) for those varie
ties, h eot of pots with the same treatunents was utilised 
for root studios at the fiowartag stage of the varietias*

Cooperative efficiency of all the varieties was ova-
l%tâaylk Jtrase aedsd ft # eased* (taust utseftft dfaeaMfe 41ft 4 mm*' w* •*-•*——-Q —- *— ^̂eottuwaff rer utilisation os sou ansi ssrtiiiser ** using hp 
tagged issyscplyMiyhgto es tft# *e»*—w* of the nutrient*

h aatafeian iwilfenMt aMBCrlBMttt waa **»**4.aA w»» »g<»w
graded lavole of s to  study the caqttlcaracnt of dif ferent 
varieties for the oxpreeaion of madiaura yield potential#

the results obtained iron various inveatiriat.iono are 
presented in this chapter*

A* i m M f o M n M & l

a) PhniAftl characteristics
(Wale la)
The data on particle oioe distribution indicated that



fcsreppedam soil QeUfloM from M e a p i was clayey it* imm» 
tuse* the day content M ag 49*83 pm* mm* Organic matter 
content mm high (3.20 per cant)* Apparent and a M t t i  
specific gravities of the soil were 1*29 end 3*40 respac-

Uvtly* Haadanm meter holding capacity end percentage pom
}

space mere found to be 13*40 and 46*93 respectively, 

b)

The soil mm found to have an addle pit of 3*60 in the 
dry state which mm raised to 7*2 m submergence* The ©oil 
recorded an electrical conductivity of 1*10 ashos/era in tbs 
saturation cntreet.

The total content of 
caldum and magnesium mere 0.218* 0*109* 0*113* 0*4$ and 
0.14 per cent respectively* The seegulCKldes and silica 
mace found to be 20*13 end §1*34 per cent each. The soil 
has a cation exchange capacity of 37*31 raa/100 g soil* avai
lable nitrogen and potassium ware estimated as 600 and 
133 b^^ba* Available p status of tbs dry and wet soil wee 
found to vary widely and it ranged from 11*66 to 17*00 )«g/ha 
with secy sa*l while the olsen values were 13*72 and 
16*66 M/ha respectively* Available calcium oiv2 magnesium 
were 0*23 and 0*03 me/,100 g soil*
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I* Charftcterlatlea of tut* tatrtpipate »°ii
ft) Physical properties

1 P i r t i o l s  s l s s s  d i  o t r  H a itia n

1# ©oars© sand <̂£) 10#40
2# Fl«© ft«asS (ii) 19»S3
3* aut (?0 ift#S5
4* Clay (*5) 44#«3

organic matter ( 0 3*20
Tasctural «■«< ̂ inaHnw Clwtiy

2 Apparent specific gravity 1.29
3 Absoluts apadfie gravity 2#40
4 ttaodUaum ttater holding capacity (*'>) 35.40
3 r»o*re apae® (%) 4ft«92



h) alagw*! gtfawln—wfiW#l ««V* whiatwl
Table 1 iwmal

31.H©. PaitkMUn

12

r

xu)

a t ©ft y**yfh<fPil*Jlf>ll 1 
pti (dry moil) 5.600

tb) pH 1 aml-WMirfUrt soil)3r * nmi**»Wii WWW# 7.200
2 Sloctrlc&l coxKliiotlvlfty o£ the 1.100acturafcion extract (suatooa/m)

k
I

Chccitcftl
organic carbon (̂ ) 1.360

2 Total » (*S> a. 213
3 Total F <̂ > 0.109
4 ■Total K (*) 0.133
S Total c»<tt) 0.430
e Total ngfffi) 0.140
7 total oeequloieldftB <«) 20.150
8 total 3iOa i%) 33.240
# Available if (I*✓ha) 600.00
10 Available ? (teg/ha)

&) wry soil -nray Mo.l 11.66
OlMft 13.72

b) w«t #oii - Bftoy ko«1 17.00
oiaon 26.66

11 cation fw^hange capacity (m /100 q) 27.23
12 Available ft (kg/ha) 125.00
13 Available Ca (a^oo g) 0*23
14 available Mg (m /100 g) 0.03



Data on dry weight of straw, P uptahe, mount o£ p derivod 
from iwtlUMfi and that free* m il, and *h* value at thirty 
and sixty days after planting for short duration varieties 
are presented in Table 2* Analysis of variance table is 
presented in Appendix t#
a.i.
a*Ul* At 30 HAP (Beys after pleating)

Bata on dry weight of straw at 30 bap indicated signi
ficant difference between different ehert duration varieties 
st this stage* nohissi recorded the highest dry natter yield 
(0*61 <y plant) which wae on per with Annapoema and Triveni*
The lowest dry natter yield wee given by Jyothi (0*34 g/plant) 
and was on par with ir-36. but mam inferior to the above 
three varieties*
a . i .2. At m m & .

Varietal difference in dby natter yield was significant 
at this stage also* Jyothi which has recorded ths lowest 
dry setter at 30 bap outylelded all the other varieties at 
this stage (6*43 g/plant) where as nohini which has recorded 
ths highest strew yield at 30 bap yielded very low at this 
stage (4*30 g/plant). ir-3 6  b h n a i  in the aawe pattern as 
at 30 bap.



itah&a 2 *  f&paXta&loei ® f v a r i e t i e s  Soar t ib e t r  o e p a e ity  a 3a®oada u t i l i s e  s o i lens fertiliser pteeepiiocsw
a * Sfcoct duration varieties

At 90 at 60 13*S>
iX* so* Varieties orysa&tsr

plant)

uptake
Of 9<mg/pleat)

JWDfP
K m q/plant)

t&lW & * h *  
K & g / value plant) tw S  P /Q  

/ m * X \

m e fsawteteesr
pSaot)

Upfeal0© Of P
K m /pleat)

K m /plant)
& m m  *% * 
K m g/ v z lv m  plant) K m  p / m 

f n X X )

1 tohinl 0.61 1*61 0.32 1.24 23.02 4*30 8*99 0*92 2*52 52*92
2 Jyothl 0*94 0*99 0*28 o*n 12*68 6*48 12.02 1.33 15*64 79*24
2 MmapOOma 0.90 1*89 0*44 1*45 24*90 5*34 15.21 1.26 14.01 54*53
4 Tgifnl 0*99 1*68 0*53 1*02 14*28 6*33 12.81 1*26 16.35 89*06
i m-36 0*98 0*83 0.32 0*51 10.95 4*02 10.54 1*52 8.92 39*32

CO ( » 0*1199 0*0949 0*0601 0*0910 4*2441 0*9910 0.3314 0*0659 0*8622 0*1049
as (lis) 0*1699 3*1912 0*0832 0*1912 5.3692 1*3182 1.1499 0*0991 1*1923 1*2034
StS® £ 0*9990 0.0314 0*8300 0*0315 1.9916 0.3303 0.2259 0*2190

*irf» 1 11.111—I *■!■ 1*1 1 IT 1
0.2861 3*8033

jvpopf * Anount of ptioephswtia derived fron fertiliser 
jv:*0P5 - amint o£ ptosphorua derived frees soil

coCO
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4*2.
a*2.i# h t  m m & .

significant dtffeaenee in the npfeahe of p mss ebeemd 
different short duration varieties* Aimapooma 

recorded maximum ? uptake (2*99 g / p l a u k ) which m i  signifi
cantly higher than all o t h e r varieties Hefetoi and triton! 
foUomd tonapoorna in M a i  p uptake* Jyothi and l M i  
recorded very low uptake at M o  etage and met on par at 
1 par neat level but significantly different at 5 par cant 
level*

m m m  of p derived from fertiliser at this stage was 
also found to d&ifae
removed maximum IWtiliatr p (©*#3 mg/plant) followed by 
Aanapeoma* swth these varieties mere equally efficient to 
the utilisation of fertiliser P* to- 36 and Jyothi removed 
afigmlf |gffy amount off ffyMlrfifP***1 ? (0*32 ©ad 0*28 mg/

plant respectively) •
Among the dif ferant abort deration vaetotlea fumapeoma 

*►.***•»**<> fHtjBûfiMteiy higher quantity of soil p (1.45 mg/

plant) followed by nohtoi* Jyothi and m-36 removed compara
tively loner quantity of eel! f> (0*71 and 0*51 mg/plent reo- 
pectiveiy)•
a.2.2. ftt 60 m ?

m the 60th -.3ay Trivani and Jyothi reoarded slgnifl- 
nantly higiier uptake of p utaee tempered to other varieties
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C if* 81 and lf*02 tag/plan* respectively) and were 8Utl«ti- 
cally on par* ^inapoorna followed the above m i d U o e  In 
this character* XR»36 which hsa vaoosited vary- low uptake 
at 30 oap* behaved in  the tto lla r  mstamz  at tMa stag® also* 

ftcfttioi also has a vary low uptake which was on par with ir-36.

p removed irm fertiliser an w*ii as that frora native 
f» during Uils period also SkmrI significant difference 
among the varieties* Annapoarna ntuiaed the largest gtian* 
tity of p from fertiliser (1*76 rag/plant) which wan signi
ficantly superior to ail ths ether varieties* ’fhe lowest 
quantity of fertiliser P was taken qp toy ftohini (0*92 Replant) • 
Trivoni extracted mom soil p at this stage (16,55 mc/piant) 
followed by Jyothi (IS»I4 ng/plsnt) ami wem on par at I per

At 5 per emit level* 
aeth tohini and m - M  were least officiant in the extraetien 
of native p,
a. 3* ♦&.*■ value
a*3,l*

significant difference among short duration varieties 
were observed in *M value. Annapooma recorded tho highest 
<24*30^tg V s  eoil) foUowsd by ftohinl (23*02 yug p/g soil) 
and were statistically on par* frlveni end xa-36 showed 
cooperatively lower #a# value* this result was m i  or loss 
in esnfimsatioii with those of soil 9 extraction*
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a*3*2*
m  60th day Trtveni recorded th» highest •a* value 

(89*06 îQf P/ 0  soil) followed lay Jyothi (79*74 ̂*g P/g soli)* 
They were on per at i per cent level, hitt slgnidoantly dlffe- 
rent at S per cent level* Seth fiohinl and Mmapooma showed 
Iewer vatoea* The lowest value was xoowMi by X!W36 
(39*37^10 P/0  soil)*

&• ..̂ asteyaft
Table 3 presents data on dry weight of stria#* p uptake* 
of p derived from fertiliser* tffwuyit o£ p drived from 

soil and *a * valise at thirty and slaty day# after planting 
for rvMitpi duration varieties* analysis of variance tahia 
is presented in Appendix IS*

*»•*« m z m t f M M j m m
b*4.i* At .30 mp

m y  weight of straw at 10 m p  varied significantly 
between different medium deration varieties* m-S recorded 
the highest dry «tter pRdsetUn at this stage (0*03 <j/piant) 
which was significantly superior to all the other varieties* 
Dry matter yield of Jsya was found to he next to IR-8 
(0*3@ g/plant) which is followed by r?o-e* Mo-4 and sabasl.
The lowest dry weight of strew was recorded by Mastssrl 
(0*13 g/plant)*



Table 3* evaluation of d m  varietiee for their eepaclty to absorb end utilise mil 
b* HttiSlm duration varieties

waitwiwm m nn n> it m hi* «r i mill »inniffliwiiinmiisiimBn)i i i i—iw> >m m *.«
mans of obaojcvationa

«». m  so m p  \t 60 qnpn©* Varieties — — --      — ---— --------     —* tmt optahe pmwt w s  *;>* tmy Hfctaft* w w  .m?W3 *a*
  of r  f ia g /  f « ^  value m e t e r  o f  s» fra g / (tag/ valueCg/ Cg/ plant) plant) C m  p/b (g^ (sag/ plant) plant) ( m  p/bplant) pleat) 'soil) plant) plant) 'mil.)

1 Jaya 0.53 1.62 0.87 1.05 16.40 6.33 14.67 1*51 13*16 02.59
2 8.83 2.16 0.73 1*45 18.67 3.70 16.08 1.85 14.23 67.92
3 fiatoarl 0*35 8.85 0*24 0.52 22.68 3*30 6.34 1.24 $.10 36.24
4 stiarathi 0*33 8*53 0.15 0.47 25*73 2.45 5.78 1.49 4.21 24*89
5 Maettari 0*15 3.51 3.23 0*29 11.61 1.23 2.75 0.65 2.10 23*67
6 »-30 0*25 1.07 0*45 0*42 12.32 3.57 9.62 1.20 3.34 57.86
7 ^0-4 0*38 1.13 0*37 0.75 17.90 6.30 10.38 1*24 9.64 69*01
8 f'o-6 0*48 1.03 0.33 0.70 19.35 0.17 11*09 1.40 9.69 61*07
9 Ho-7 0*31 0.82 0*25 3.55 22.33 3.57 7.87 2.41 6*26 39.31
m *■§-4 0.23 0.88 0.23 8.33 17.33 3.63 6.91 0.66 6.25 83*37
ii m-43 0*16 0.87 0.18 0.42 24.21 3*27 7.26 1.04 6*22 52.72

CO CSS) 0.0881 0.1333
*. i’.i to

0.0813 0.077S
fc '*■** M.lM. Il1̂

4.7240
> ‘•'■ii* <** »<* uMitfNiMm *
0*7714 0.6282 0*0834 0.6171 7.4141

CO CtH) 0*1211 0.1312 0.1105 0*2054 6.4220 1.0485 8.8539 0.1133 0.8338 10.0773
SSra £ 0.0304 0.0454 0.0277 0.0264 1.6189 0*2030 0.2142 0.0284 0*2104 2.5278

apwt - Araaunt of pheegtoorus derived ftora fertlliaer
>\PBP3 « Arsount of pliosptiaims derived from mil
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h*4*2* .ftp W®.
on the ftOth day of planting also Ift-0  recorded the 

highest dry weight <8*7 plant) followed by Ho-* 18*17 9/ 
plant) which was* on par with each other* M l  the other 
varieties wore significantly inferior to tho above two varie- 
U m «  Jaya and Ho*4 closely followed these varieties and 
were on par* Hn» again (taaburi was ths lowest la dry matter 
production (1*3 g/pl©nt).

of phoaaharus 
b»S*i* At id ntp

P uptafes at 30 days altar planting followed the same 
pattern an dry matter production at 30 W  (Table 3)* B W 8 

recorded the highest & upfcafee (3*16 ag J /plant) followed by 
Jaya <1*62 fag/plant) * feet was inferior to ia~8* no*4, m - 2 0  

and m»* followed the ebove varieties, feet all these ware 
inferior to Jaya la total » uptake* P requirements of 
Haaburi* f§-4 and m»42 awe aery low at this stage of growth 
m»D3 median duration varieties, and wars statistically on 
par with each other In p uptake*

Ufetafee of £«rttliiNr p was toend to fee raasdraiia for xn-8 
(0*70 rag/pisnt) and was significantly superior to all the 
other varieties* followed by Jaya (0#S7 fag/plant)* so Xh-8  

and Jaya ware found to fee efficient in utilising soluble 
fertiliser p, All the other varieties were Inferior to the 
above two varieties in atlilalag fertiliser p* ir-2 0, mo-4 

«od mo-8  followed 18*8 and Jaya in this respect* xr~42*



Bharathi and Maubnri utilised comparatively smaller anoint 
of p  few fertiliser*

oete on ©oil p uptake alee atoned that cua took up 
maximum anoint of r» free sell <1*45 m g / p lm t) » which wee 
significantly higher when cankered to ell the ether varie
ties* Jkya followed m-S in soil s» uptake (1*05 mg/plant)* 
Mastwri utilised soil p almost os efficiently as fertiliser ?• 
A H  the ether varieties utilised soil ■■ more efficiently 
than fertiliser s* at thle stage.

M * 3 *  My-6Q m t
Data on r> uptake at 40 Bfcs» ahowed that the highest 

uptake m s  recorded lay 2B-8 (16*08 mg/plant) followed by Jaya 
(14*44 mg/plant)* hut differed significantly as the dry matter 
yield of these two varieties at this stage* m o *6» !io»4 and 
xe-20 followed these two varieties in p uptake* Uptake of 
Kashurl was the lowest (2*75 mg/plant) aeons medium duration 
variotlee* r*~4 am? xa-42 also recorded very lev uptake 
suggesting their low requlrm,«mt of ' et this stage*

m-S recorded significantly higher p from fertiliser 
(1*35 ng/piant), followed by day* (1*51 mg/plant) hut oigni- 
fluently superior to Jays and all the other varieties* so 
these two varieties can he considered as efficient users of 
soluble fertiliser ?a as if at 3D top* fiasbari* is*4 and Zk-42 
utilised comparatively smaller -quantity of fertiliser r*# 
confirming the low requirement lor these three varieties*
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Quantity of p taban up imam soil by different rooditaa 
duration varieties (Table 3) also shewed similar trend as 
at 30 imp* m-8 toolt up si^tlfiosiUy higher quantity of 
p from soU. (14*23 t a g / p la n k ) followed lay Jays C 13*13 replant), 
ttasburi recorded tbs lowest p uptake froia soil <2*1 implant) 
among different raa&iura duration varieties* note also raoot 
of tbs varieties utilised soil p more efficiently than ferti
liser Is*
btft* *1* value 
b*«*i. M r n m ?

hate on •*» valus at 30 imp showed that variation 
differ significantly* Tbs highest * K * value was recorded 
by Qiiarathl <23*98 ̂ t g  P / g  soil) followed by m-42# J*o~7 and 
sabari and all these were found to bo on par* Tbs locust 
•M value urns recorded by Maahuri <11*51 *̂g p/y soil)*
b*6*2« At ftO W

fbe greatest *a# valus was obasrvsd in tha mss of b-4 
at 00 imp (33*3? j t g  p / q  soil) followed by Jaya <82*59p g  p /  

g  soil) but wars on par* no-4 and m »3 followed tho above 
two variotios and wars statistically on par* Tbs louost *&* 
value was recorded by sbarathi (24v89 p/g soil) whieh has 
recorded the higiisst at 30 imp*

«• pitMl m H  AftMMw*

•• 3 M O  M B t f U W
Oats on height of plants# camber of produotive til lore*



dry weight of grain and straw, thousand grain weight* for
tuity percentage and P uptake of different short duration 
varieties in Karaonedafa with reoararaandsd doo#s of
fsrtiUaors were presented in Table 4. Appendix Ilf presents 
abstract of analysis of variance table of ths experiment*

•***
Plant height differed significantly among different 

short duration varieties* &ohln! rocordad the lii'jlest plant 
heigh* (93*s ora) w*»ieh is significantly superior to all the
other varieties followed by Tsiweai <91*3 era}* xa»36 appeared 
to he the shortest among toe short ifciratlan varieties (79*2 era)*

••2« m m m j & j m m m t e m ,  M i M s m
significant variation wee observed between varieties in 

their number of productive tilXere. Jyothi, Annapooma and 
IR~36 reecurded comparatively higher number of productive 
tillers* The lowest was recorded by Trtvenl*

significant difference la grain yield was recorded by 
different short duration varieties* Maximum dry weight of 
grain w m  recorded by IR«36 (103 g/pot) and was significantly 
superior to all ths other varieties* Trlveni and ftchlal 
followed m » M  in this character sad were statistically on 
par* Annepoorna recorded the lowest grain yield (73 g/pot)*



Table 4* Yield and growth characteristics radar Itefckal conditiona
&* .Short duration varieties

Haras of observations
sau!»©• varieties Height of the plant

Com)
productivetillers

iWy e e l # * Fertility *

Grain
(g/'pot)

strew(<a/pot> looo grain 
(9>

j^usoeiitaga

1 labial' 93.6 10*3 92*00 83.00 28*49 84*80 923*43
2 Jyothi 33*3 12.0 99*23 92*00 29.98 08.03 922*90
3 jsxmapoatm 84*5 11*8 93*00 49*29 23*94 84*43 332*38
4 Triveni 31*3 10*0 92*99 44*99 22*38 84*40 422*93
3 m-J6 B»2 11*8 103*00 44*30 22*89 92*40 733.65

c d  et *4 level 2.403 0*9919 1.2914 4*3422 0*4423 3*1102 92*3904
CD at 2% level 3*1298 1*3918 8.9339 4*3092 0*4394 4.3012 129.9439
ate ♦ o*tso 0*3291 1*3138 2*1099 0*1331 1*0320 30*6510
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OCT wafaht of ttxml

jvothi recorded the hlohsst t o  wstntit of straw 
(92 «/pot> followed iqp Rohlni 0 3  c/pot)# xa~36 ^
Trivoni which produced Iil̂ itt grain yield showed very low 
straw yield (66*5 and 66*8 g/pet respectively) and were 
on par with each ether*
a. s.

Bata indicated that difference in thousand grain weight 
was highly significant* Jyothi and aohini recorded signi
ficantly higher thousand grain weight over other varieties. 
(29*98 and 28*69 g respectively) *

a.6. ttKttta*V iWHMttwai
Fertility percentage data showed that it was signifi

cantly higher for xa-36 (92*6P0* A H  the otlier varieties 
were inferior to xa -3 6  in this character* She lowest ferti
lity percentage was recorded lay Aanepoorna (34*6*15.

*«?*
13-36 recorded the highest p uptake (735*63 rag/pot) 

foHowad by nohlxii and Jyothi* and all the three varieties 
were statistically on par in P uptake* \nnapooma tool: up 
the lowest anomt of r (532*33 tac/pot)*

Pats on height of plants* umber of productive tillers* 
dry weight of grain* straw and thousand grain* fertility
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percentage and p qpia)> of medium duration varieties grown 
in Karoppadam soil with recommended dtoaot of fertiliser arc 
presented in Table 5* appendix IV presents abstract of 
analysis of variance table of this experiment#

tLatoiSft
Signlf leant difference in plant height was observed 

among different medium duration variotioo* The hi ghost 
plant height was recorded by »-4 {130*2 cm), which was sig
nificantly superior to all ths othar varieties* Mesburl 
(117*1 an> followed h*4 in this character* Ho-7 and I ;-42 
followed H—4 end hasliuri* :%>*4 appeared to be ths shortest 
among different mediae duration varieties (§0*0 crd.

Ulster of productive tillers differed significantly* 
!f-4* ho-4, in-42 and aahari recorded ce^arativaly higher 
number of productive tillers* The lowest number of produc
tive tillers was recorded by Hasburi*

Grain yield differed significantly among different 
medium duration varieties* m-9 recorded the highest yield 
(132*23 g/pot) which was significantly superior to all the 
othar variotiee at 5 per cent level* m-42, hharathl and 
days yielded nmtt to fft-0* ail the other varieties were 
inferior to the above four varietiee in grain yield and



Table S. yield sad growth charactariatiea under identical fertility conditions
s* hMSise varieties

94Lmi«*MhJMfc *h*4ECPS
Si*
ife. varieties Haight of the plant 

(eat)
prcSuetlvetiller*

racy soigne Fertility f uptake (rsg/pot)egjfciift straw(g/pofc) 1080 grainc«r
peroea-

l Jaya 91*3 11*0 114*67 82.00 27*48 83*17 986*37
2 8 4 98* 0 11*7 132*33 88*67 28*75 85*27 866*37
3 Sabarl 96*3 13*3 98.67 81*00 11*06 86*03 723.00
4 miasratM 99*9 12.0 121*00 61*67 23*06•weww 87*93 927^0
5 117*1 10*0 104*67 97.00 17*06 96*27 780*57
6 IS-20 94*1 12*3 99*00 35.00 19*79 84*83 434*77
7 we-4 90.0 14.0 105*67 73.67 27.59 83*17 1132.23
8 Ha-6 98*7 11*7 97*67 80*00 25*06 87*10 923.03
9 Me-7 ions 11*3 104.67 69.00 27*66 89*80 662*33
10 f§-4 150*2 14*3 95*33 139.00 23*36 86*07 1299*03
11 m-42 101*4 14.0 122*67 99*00 19*28 38*33 965*27

CD (SH> 6.2797 1*0212 7*8104 7*4692 4*0463 71.0427
CO Cl̂ ) 8*3354 1.3300 10*6160 10*1522 1*3701 3*4998 96*5619
3Se ♦ 2.1410 0*3482 2.6629 2*5465 0*3437 1*3796 24*2212



found to be on par at 1 per cant level of significance*
The grain yield of H*4 was found to be the lament (93*33 g/pot)*

M U  ^Ef QtMXm

Varieties differed significantly among themselves in 
the dry weight of straw production, n-4 recorded the highest 
straw yield (139 g/pot) which was significantly superior to 
all other varieties* X M 2 «  «asts*ri and xa-8 followed rJ-4 
in straw yield and were found to be statistically on par with 
each other* Sharethi recorded the lowest straw yield 
(31*3? g/pot)*

'thousand grain weight of different varieties varied 
significantly* The highest weight m s  recorded by sabarl 
(31*06 g) which was aignifloantly superior to all other 
varieties* XR-3, M©«*?# Mo*4 and Jaya followed 3abari In 
this factor and did not differ significantly at 1^ level*
Hie lowest value was recorded by Hasburi (17*03 g)*

MiUto,j§sigas^a^t
Fertility percentage was significantly higher for 

rtashuri (93*3?£) whsn compared to other varieties.f *o-7, 13-42. 
nharath! and ‘*>-3 followed Mashurl and were found on par with 
each other in this character* The lowest value was recorded 
by Jaya (83.17^>*
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*>•**• rnxmntomm uptake
ŝignificant differences was observed between vwrl©ue 

cse&tura duration varieties in p uptake. H-4 recorded signi
ficantly higher upta&© over other varieties C1359*03 tag/pot). 
Mo-4 followed tu4 to this character but was significantly 
lower than 4* Jaya# 3^43 end Mo-6  followed ?io-4 hut 
recorded significantly lower uptake than Mo«4 and war© found 
to he on per momj themselves*

a*ta.
Bate o n the dry weight of straw of short duration 

varieties at different levels of p supply are presented to 
fable 6* Appendix vta> presents abstract of analysis of 
vartanoe table*

different short duration varieties differed significantly 
only at 3^ level of significance in dry weight of straw at 
30 bap* Averaged over varieties different levels of f supply 
differed significantly at 1 pear cent level* But interaction 
effect of variety-level of p was found to be inaignl f leant*

Among the varieties Jyothi recorded the highest straw 
yield (471*2 ng/Hent) followed by Trivoni (443.7 m g / p lm t) •
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?aM.a 6, weight of m x m  at 30 W ®  far short duration 
variotias (rag/planfe)

Si,Ho, varieties
ijwttia q£ ohosKjhorua (ww)

0 1 a 4 5 10 man

1 Rolilni 130,0 474.0 316,0 S3S.0 473,0 422,0 432,36
3 136,0 579,0 409,0 699,3 369,3 374,0 471.17
3 99,0 411,0 407,0 364,0 423,0 373.0 330,33
4 Tetvwl 123*0 723,0 341,0 391,3 402,0 311,3 443,67
S m-36 96,0 421,0 339,3 338,3 320,3 392,3 341,33

tmm 119.8 521,4 462,6 SS1.7 439.6 394,6

satxxm variotioo
mVVWUU 49v«4e
Interaction

S4g,
ilg.
m

92,436
101,261

124,49
130,37
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rtotiinl and \nnapooma followed the above two varieties in 
this character ©m3 a U  thee* four variotioo were found to be 
on x>ar m u g  themselves* m »30 recorded the lowest straw 
ylold (341*39 no/plant) which was inferior to all tho other 
varieties*

juaong tho different levels of Pt 4 gpa recorded the 
hipest dry weight of straw (5S1.7 mg/plant) followed by 
1 ppm (321*6 sag/plant) hut were statistically on par* 7km 

lowest straw yield was recorded at 0 ppra level (118*0 mg/ 
plant)* In general strew weight showed sharp decrease after 
4 ppm concentration of p in the root medium*
4*1*2* At harvest

?sble 7 presents data on the dry weight of straw of 
short duration varieties at harvest* Abstract of analysis 
of variance table is given in Appendix v(a}*

The different short duration varieties did not differ 
significantly in straw yield et different levels of t> supply* 
But straw yield at different level as well as variety-level 
of p Interaction were found to differ significantly*

-straw yield of varieties were not significant at diffe
rent levels of p supply* Aftnapoorna recorded the highest 
mean straw yield of (4*44 g/piant)* Tim lowest was recorded 
by Jy o th i*

Data on street yield at different levels of ? supply



Table 7. mry weight of afefwr *& h&rvaet for abort duration 
verietlee (@/pliai)

si* varieties Iffmls of phosphorus tppa}
m * 0 1 2 0 5 10

i aehini 3*17 3*41 4*17 6*57 4.54 3*49 4*31
3 Jyofchi 4*43 5.33 3*00 3*48 2*91 4*13 3*93
3 AnBtt®POP9»oft 0*85 3*87 4*30 13*42 1*91 2.86 4*44
4 m w n i 0*33 3*10 8*30 3*74 6*00 3*78 4*19
S X£W39 0*33 3.84 4*04 4*91 7*43 4*35 4.25

Mean 1*44 3*72 5.58 4*37 4*29 3*72 -

f  c o  ( m )  c o  ci?s)
• 1— 1M» HUM <1 Mm-M*+

Between varieties ms • -
Between Iflvels aig* 1*099 1*479
Interaction aig, 2*456 3*108
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showed that ihort duration varieties increased thair straw 
weight upfeo 4 ps?ra level ©f p and decreased thereafter* The 
highest m m  straw ̂ «14 was escorted at 4 ppra r> level 
(4.3? g/plant) followed by 2 pp® s» <5*83 g/plant), bat were 
found to be on par* The lowest straw yield was at 0 ppm 
level (1*44 g/plant)*

*rasng tiie variety-level Interaction Annapoorna a t  4  p.*a 
p seeacded the highest straw yield (13*42 g/plant) which is 
significantly superior to all other tsesfcnent ccxnbiuiatlaos. 
Trlveni at 2 ppct level followed the above (3*2 g/plaat)*
The lowest straw yield wee given by XfW34 at 0  pgm P 

(0*23 cj/plaitt)*

0*2.1. At 3D m g

beta on dry weight ei rente of different short duration 
varieties at different levels of p supply at 30 m p  are 
given in Table 8* Appsndi* V(a) presents abstract of analyals 
of variance table*

Different varieties as well as levels of p supply showed 
high significant difference In dry weight of roots* but 
their interaction effect did net differ significantly*

Moong the varieties Jyothi recorded the highest dry 
weight of roots averaged over different levels of p  supply 
(SO mg/plamd* followed by Trlvenl (83*42 sapient) which



Table 8. Dry weight of roots «t 98 das» for short duration variotioo (mo/plant)

Urn M H U  of phoMabii Cppa)
1»* VBFUSM*

0 i 2 4 3 10
- naan

1 Bohiai 58*3 73*3 76*0 09*0 69*0 34*3 10*93
2 jyothi 65*0 127*3 73*3 119*3 102*3 32*0 90*00
3 Anoapooma 38*0 73*3 63*5 99*3 66*3 36*0 65*931
4 Triveni 36*3 123*3 91*0 93*0 63*0 71*3 93*42
3 liwie 39*3 79*0 64*0 103*0 32*3 39*0 62*67

HttWI 31*1 93*9 *3*4 100*4 7S.S 34*6

Between variotioo 
ostvson laveia

sig*
aig*
sk

CD (9K)

14*359
13*949

CD <1 J)

19*607
31*479



were cm par and superior to all other varieties* xn-36 
produced the smallest coot system at this stage (62*67 rag/plant) •

The txKBAtesa root nroduefcian was found to be at 4 atm*■> mw*tm jps weiw'Sww w www W'̂  w—•wmespW’Ĥee »̂eesw awww* —î s* w*«w tp jpwyuws

level averaged over different varieties (100*4 mo/plant) 
followed by l ppra and were on par* The lowest weight was
STOKwCNKI TO J PPPI

Though Interaction effect is insignificant tbs highest 
dry wnightt of roots- at 20 l*AP was recorded by Jyothi at 
1 ppm (127*5 g/plant)*
6*2*2* At harvest

Data about dry weight of roots at harvest is presented 
in Table 9* Abstract of analysis of variance table is pre
sented in Appendix v(a)*

Different varieties as wall as interaction did not differ 
significantly* Dry weight of root at different levels only 
differed significantly*

The highest root production was observed at I ppm 
(1*03 g/plant) followed by 4 ppm (0*9 g/piant) and were cm 
par* The lowest was at 0 ppm level (0*16 g/plant) •

&*3* M . M M a
Table 10 presents data on dry weight of grain of diffe

rent short duration varieties at diffeceut levels of p supply* 
Abstract of analysis table is presented in Appendix v(b>* 
nice plants did not flavor at 0 ppm level and hence that 
treatment was omitted in the statistical analysis*
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Tgfat* 9* fl»y weight o€ s q m  ofc harwot for short duration variation (g/plant)

s i * Vtor&tttloft m m & *  of phQ^bonm Cppm)
r w 0 I 2 4 5 10 i'«W

i ^ahini 0.110 0*430 0*640 0*940 0.504 8*873 0*613
a ayOWU. 0*34$ 1*420 1*190 0*910 0*380 0*703 o*es3
i 0*171 0*701 0*570 0*441 0*333 0*481 0*320
4 Teiveni 0*1$1 1*440 0*420 0*891 0.310 0*724 0*421
i X&-3* 0,140 0*731 0,610 1*14$ f*%. Amr\ 8*410 0*663

Horn Ornim 1*081 0*72 0*90 0.48 0*490

* CO (S3) CD (1*4)

aetwaoa voriotj.00 m  • *
itetewaon levels 3io# 0,260 8*331

.lEiOn"! m



Table 10 * 3«y weight of geetn for short duration varieties
(g/plant)

31# V a r ie tie s
h eve ls  of phosphorus (ppm)

No* 1 2 4 3 10
ilWft

1 R oh liil 3*68 3,09 3*12 2*33 2*32 2*93
2 J yo th i 3*08 4*99 3*87 0*99 2*180 3.02
3 Nnnapoorna 4*33 2*11 2*58 2*28 2*63 2*33
4 T r lv e o l 4*08 3*34 3*84 1*04 2*83 3*07
3 m~36 2*67 3*18 3*24 1*46 2.54 2*31

Mesa 3.57 3*18 3*24 1*66 2,34
: i >1 \m in, a» mm I'.*— iw>—

F CD(3 0 CD (1%)

mamm varieties S3 af» am
aetween levels aig. 0*922 1*247
8i*St 6 ̂*̂ *XCZCmkMEwXQffi its 4MS



Different short duration variotioo did not differ 
significantly in grain production* However* Trivoni recorded 
the highest yield 12*0* g/plant) followed by Jyothi# ZfW3S 
recorded ths Irani at yield*

Various levels of 9 influenced the grain yield ©igni- 
fioantiy* The greatest yield was obtained at 1 ppm 
(3*37 g/plant) followed by 4 ppm (3*24 g/plant) and were on 
par* but superior to other levels*

Interaction offset did sot differ significantly* How
ever Jyothi at 2 ppm recorded ths highest grain yield 
(4*99 g/plant) *
s*4*
0*4*1* At 30 DAP

Table 11 presents date on P uptake of different short 
duration varieties at different lev* Is of P supply* Abstract 
of analysis of variance table is presented in Appendix v(b)* 
t> uptake at 0 ppm level of P was nil or trace and hence that 
treatment was omitted in the statistical analyais*

Different varieties as well as levels of p supply 
influenced p uptake significantly* but their interaction 
did not show any difference*

Uptake of ■■ by Jyothi (3*3 mo/plant) was the lii«gbeat* 
followed by Triveni (3*13 mg/plant) and wore statistically 
an par. Ths lowest J uptake was recorded by xn-36 (2*16 nig/ 
plant) averaged over different levels of p supply*



Table 11* Phosphorus uptake ot 30 S W  by short duration varieties (rag/plant)

81*no. Variatlo* levels of phosphorus (ppm) 
2 4 S lO

sera

1 nohini 1.51 3*92 3*33 3*81 3*03 2*92
2 Jyothi 1*43 2*49 4*90 4*24 3.48 3*30
3 Jtaaapoeras 0*81 1*80 3*92 2*75 2*24 2*36
4 j7l,AV̂ttllZ 1*91 2*77 4*03 3 * 2 9 3*6$ 3*13
S m»36 0*81 1*99 4*00 2*24 1.74 2*16

Moan 1*30 2.40 4*04 3*27 2.02 OS

F CD (9?£) CD (%%}

ootsoon varieties 
fistwaaa lovsls 
interaction

8&g«
Slg«

0.737
0.737

0*997
0,997



uptake et different levels of P  showed that the greatest 
amount of p we# taken tap at 4 ppra (4*94 mg/plant) £oli<x*ed 
by 5 ppm level (3*27 mg/plant), hut the i m r  was superior 
to s U  other levels* the lowest uptake was at i ppra* Xit 
general, p uptake increased upto a level of 4 p m  and aaersased 
oradtaUy thereafter*
a*2*3* .harvest

Data on p intake at harvest by different short duration 
varieties at different levels of i> supply are given in 

Table 12* Appendix v(b) presents table on abstract of ana

lysis of variance*
The data indicated that different varieties as well as 

variety-level interactions did net differ significantly in 
p uptake where as the level of ? supply influenced r uptake 

significantly*

The highest uptake was recorded at 4 ppm (34*46 mg/plant) 
averaged over different varieties* The 19 ppm level followed 
4 ppm in this character (33*38 mg/plant) and was on par with 
the faraer# All other treatments wore inferior to trio above* 
Ths lowest uptake was at 1 pget level of ? (16*63 mg/plant)*

EVentheugh ths interaction effect was not significant* 
the highest uptake was recorded by sanapooeaa at 4 ppm 

(91*22 mg/plant)*
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fable 1 2 * Pboeptwrus yptafcs et harvest by short duration varieties (East/bleat)

31*tie* Varieties levels of phosphorus (ppa)
10

Mean

1 aoftiai 19.75 33*88 45*50 47*38 48*21 38.97
2 oyothi 10*65 35*37 39*63 25*99 68*37 34*69
3 Aonapoorna 15*49 26.05 81*22 19*03 44*19 37*23
4 frivoni 19*92 45*78 50*60 35*70 60*40 42*45
5 28-36 16*98 36*95

_■- .—a .< «_- —• i—.
55*37

V9*'&£*&*!*'-#* *******t*>7̂
42*64

«■* **><n*4***n* •■«-a» f.1****
46.75

%*ft* ***» ‘A&
39*60

iiean 16*63 35*51 54*46 32*77 53*58
m «*h«* .»»«** *a»

CD (9%) CP (155)

Between varieties 88 - -
Oetuoan levels 8ig» 12*145 14*43
interaction a#



*****
b*s*i* fit ao ay*

Data on dry weight of straw of different nsaditsa dura
tion variotioo «t different levels of p m m &y at 10 ow? is 
presented in Table 13* Appendix vx(s) prosaists table of 
abstract of analysis of variance*

Different fssdfira duration varieties as well as levels 
of p supply diffarad significantly in straw yield* but their 
interaction effect la not significant*

mseng the varieties* l*o*4 recorded ths hipest (437*3 eg/ 
plant) averaged over different levels followed by Ssbari and 
Jaya. but these three varieties were on par* The lowest 
strew yield was recorded by ®**20 <253*0 rag/plant) •

nata on different levels showed that the straw yield 
increased shaolv f rota 0 to 1 «— * m**a decreased araduallv 
at still higher concentrations* The highest straw yield was 
recorded at 1 ppa <S97*7 rag/plant) which was significantly 
superior to all other levels* The lowest was at 0 ppa level*
b*5*3* it harvest

Table 14 presents data on dry weight of straw of diffe
rent raedltn duration varieties at different levels of p 

supply* Abstract of analysis of variance table is given in 
Appendix vi(a).



Table 13. Dry weight of M u r  at 10 ms» for modiun duration 
VSJflStlnS (fftgl̂plattt)

si#
80, Varieties

bsvol* of phosphorus (ppm)
0 1 2 4 3 10 CTffim

1 Jsya 140*S 400*0 421*3 690*5 404,3 362*3 407.9

$ ia-o 194*0 662*0 303*3 227*3 431,0 349*0 377*8

3 Sabari 120*3 703*3 637*0 367*0 390,0 301.5 431*6

4 Oharatftl 147.0 590*5 336*0 339*0 324,0 263*0 344*9

3 ttsrhari 725.0 631*0 436*0 333*5 264*3 195,0 323*4

4 m-ao 149*0 460*3 2 2 0 * 1 224*3 201*3 267*0 233*8

7 MO-4 211*0 717.0 476*0 434*3 323*5 457*5 437*3
a 80*6 169*0 693,0 319*0 237.0 434*0 326.0 369*7

9 8o~7 146*3 430*5 463*0 337*3 350*S 233*3 337*9

10 !i-4 210.0 690.3 476*3 376,3 377.5 332*0 398*3

1 1 SI-43 202*5 539*3 430*0 213,3 320*0 236*3 531.7

Hoaa 163*3 597*7 413*3 347,4 351*9 111*6

f CD (5**> CD <l«f,}

99HMB varletlm 3l8« 79.103 104*942
oetewoefi levels Sl<j. 58.422 77.SOS

f-***1 83 •



Table 14* IWf weight of strew ot harvest for ssodlura Miration virleties (g/plaofe)

« i* Vsmpw4 wwfe 4 otao Levels of phosphorus Cppa)
MewHo. vQiwyM

0 1 2 4 5 10

1 Jaya 0*31 3*99 7*37 11*03 6*90 4*81 6.07
2 m-a um 3*93 4*39 3*1 1*93 6*34 3*92
3 r?ebari 0*26 3*01 9*09 9*33 3*72 6*30 6*49
4 Bharathi 0*39 10*06 3*93 6*81 3*61 S.49 6*22
3 Mashurl 0*22 11.13 @*49 6*29 8*61 3*73 6*41
4 t*V2Q 0*33 4*19 6*63 4*38 5*12 3.15 3*98
3 MO-4 0*94 10.33 @*@3 8*47 8,14 10*33 7*96
i MO-6 0*05 10*14 2*79 4*18 2*88 6.73 4,60
9 MO-7 0*32 4*30 @*94 7*61 7*57 3*03 5.30

10 W-4 1*31 12*93 10*14 3*31 0*86 3*38 6*61
u XiS~42 0*20 3*63 @•11 3*10 3.49 6*39 4*13

Mew 0.30 7*91 7*66 6*12 3.89 3*49 «»
>«W il mwwWNMMMOHiiW ■i»«W«W»WW»WNe»>eMWMO>W»WHtm'iWI

r CO 13%) CD (1%}
Befetsw varieties 31®* 0*862 1*143
Between level* @1®* 0*637 0*346
interaction 81®* 2*115 2*810



Th© different medium duration varieties, levels of t> 
supply ami varlot^-levnl interactions were found significant.

Moona the varieties no4 recorded tha 'highest dry weight 
02 straw (7,96 g/plant)« All other varieties m m  inferior 
to Mo«4 at tills stag©* '*-4, saheri, naohuri, Bharathl and 
Jcya followed Mo-4 In this character and they m m  found to 
la© on par among thanoolvos, The lowest straw yield m m  
given lay xrwQ (3*92 g/plant),

The highest straw yield mas obtained at 1 ppm €7*91 g/ 
plant) followed lay 2 ppm level (7,66 g/plant) but were on par 
with each othor and was slgnlficantly superior to all other 
txeetnenta, The lowest straw yield was recorded at O ppm 
level,

variety-level int^action data allowed that ti-4 at 1 ppm 
yielded the highest straw of 12*93 g/piaot, hut was on par 
with -Maohuri at 1 ppm (11,13 c/plant),

in general, the dry weight of straw inoteassd sharply 
from to 1 p m  level, ©liferent varieties differed in the 
degree of increase in straw weight with levels of P * 2H-6# 
Bharathi, Maahurl, Mo-4, f,u 4  and r?-4 recorded an Increase 
upto 1 p m  and a gradual decrease with Increase in concentra
tion, where as Joya, Saî ari, in-20, Mo-7 and r-t-42 ineseaeed 
their straw weight upto 2 ppm.



h.4.1. At aCTOftg
neta on dry weight of roots at 30 W  « »  presented in 

Tabie IS# p̂peadiae VX(e) presents table on abstract of 
analysis of variance*

Different medium duration varieties* levels of p supply 
and their interaction differed significantly*

Maong the varieties «e*4 produced the highest root dry 
weight <*1*3 mg/plant) and is significantly superior to all 
other varieties* Sabari# I M  and JSya foliowed mo-4 in this 
character* The lowest root weight was recorded by Kaahusi 
(64*0 n̂ i/plant)*

The greatest root production was found to be at 1 p m  
(132*1 o^/plant) which is significantly superior to all other 
levels* The lowest was at 0 ppm* Xn general root production 
increased sharply upto a level of I  ppm and a gradual decrease 
was noticed thereafter*

The highest root weight at 30 aftJ* was produced by Mo-4 
at 1 ppm <140 mg/plant) followed toy xrwa at the sane level 
(154*5 mg/plant) and were statistically on par* The lowest 
weight was recorded toy Meatttarl at 0 ppm <3? mg/plant.) *
b*4«2» At harvest

beta on dry weight of roots at harvest of different 
medium duration varieties at different levels of p supply



Table 15* hey weight of root* at 30 mp for medium duration variation (rag/plant)

si.
NO* Varieties levels of phosphorus (pj*n)

rmm
0 1 2 4 3 10

1 ■Jaya S9.S 90.5 71.0 12.90 63.5 94.5 33.3
2 IR~3 60.3 156.5 39.3 60*5 70*0 67.0 84.0
3 s&harl 49.0 163. S 100.0 64.0 73. S 37. S 84.9
4 sharathi 52.0 120.3 76,3 63*3 S9.0 36.0 63,3
3 Mashuri 27.0 130.5 70*0 69*3 44.0 43.0 64.0
6 IJW20 Sl.S 152*0 64*3 34.5 36.5 63.0 67.0
7 Mo-4 75.0 163.0 74*0 115*0 67.0 04*0 97.3
a MO-6 70.0 123.0 47.5 37.3 79.S 32.0 72.4
9 mo-7 4S.0 101.5 73.0 76.5 60.0 38*5 66.3
10 M»4 37.3 103.5 85.0 71.0 91.0 78.0 7Q.5
11 W-42 52.5 143.5 08.5 43.0 45*0 44.G 70.3

Moan 53.0 132.1 76.3 71*9 63.0 59.0
aatpi«» jiiMi iwiw iow*.̂ w«>'(tiwi%*tt,w>HiwwiMiww»aw!»iNaNOaar<iawiaiWiwaiwaMWMâMwoww»*<wa>i«M»̂*>rtB» *** n..

n̂a.<A»«a» r»*>

CD (93) CD (1 0
K ^ M ( n y »  f +<tt. ■. -0i ■*» II *  mm  himi -3** w w n n jw i l

Between varieties sig . 12.237 16.234

Between levels Si#. 9.033 11.969
Xntvraefeion Sig, 29.974 39.764



as© presented in Table 16, Abstract of analysis of variance 
table la given in Appendix vf(a).

Different medium duration varieties, levels of ' and 
their interaction were found to be significant*

Among tiie varieties Masha*! recorded the highest root 
weight (1,3 g/plant) followed lay pio-6 and no-7, which wore 
on par* The lowest root production was lay no-7 (0*S3 y/plant)»

7h© highest root weight m s  recorded at 1 ppm (1,07 g/ 
plant) followed by 2 ppm (1*42 g/piant) • The lowest root 
weight at 0 ppra, The root system increased sharply at 
I ppm level and decreased at still higher concentrstian*

ia-20 at 1 ppm recKarded the hlghoot root dry weight 
(2*98 g/plant) followed by Mastmurl (2*94 g/plant) end were 
on par* Th© lowest was recorded by ©harathi at o ppm 
(0,11 g/plant),

HOE ,lllfoâ 9fe J 8 ^
Table 17 presents date on grain yield of medium dura

tion varieties at different levels of p supply, Abstract of 
analysis of varices table is pirasentod in appendix V2(b)«

Different medium duration varieties, levels of p and 
their interaction differed significantly.

The highest yield was recorded by no-4 (3*39 c/plant) 
followed by Th-3, Ti-4 and Tabari and these varieties wore 
found to b© on par, no-7 yielded the least (1,37 g/piaat)*
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TaMe 16* Dcy of roots at harvest for m a i m  duration
vari«ti«s (g/phnt)

bevels of phosphorus CppsO
lie* 0 1 2 4 3 10

1 Jaya 0*44 1*33 0*03 0*87 2*44 0.71 1.14
2 iR-a 0,15 1*73 1.49 0.7S 0*92 0*44 0.93
3 aabari 0*14 1*44 1.07 1.40 1*98 0*71 1.13
4 ohsrsthi 0*11 2.44 0.34 0*30 0.41 0.49 0.04
5 Hashuri 0.1? 1*34 2*94 2*03 1*05 0.38 1.30
4 ia-20 0*13 2*93 1*30 0*42 0.75 0.35 1.02
7 Mo-4 0*15 1.75 1*44 1.34 1.50 0.93 1*20
0 Me*4 2*43 1.90 0.48 2*14 1*03 1*32 1.24
9 Mo-7 0,14 0.90 0*77 0,31 0*49 0*41 0*33
10 Iiw4 0*13 2*14 2*41 2.14 1,03 0*34 1.38
11 Xa-42 0*14 2.4 1*27 0.99 0*91 0.49 1*03

r̂ ean 0.20 1.07 1*42 1*19 1,23 0*40

r cd €83) cd u s )
see»'"M w i« « » ■*» «

T & is m m  varieties "ig* 0,253 0*333
Between levels SX® 0.188 0*350
intsrsetiun sig* 0*534 3. <128
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Tabtift It* weight of grain for madiwi duration varieties 
' g/plant)

31* r̂ aveia eg phM'jhonui <ppa)
wo# 1 2 4 5

m*m> irn-ommtk • 

10
■ ri r*i m Tti rtf -jo y

t Jaya 4*27 1*31 3,08 2*04 4*35 3.31
3 a w 4*#2 4*95 2*94 3*44 2.43 3.77
3 âlxirl 5*33 4*44 3*93 2*53 1*42 3. SI
' 4 'Jharatlii 7*81 2*28 0*44 2*3® 1*09 2.34
5 ftasfturi 7*81 3.37 4*84 0*89 0.14 3.41
4 ia-20 3*§6 2*15 1*87 2.07 1*51 2.31
7 ilo-4 5*49 4*47 4*54 2.37 2*54 3.89
a Mk>̂ >. 5*03 1*14 3.79 2*12 1.6C 2*74
§ f'SO»7 u m 1.17 0.98 1.S1 1.4 1*57
10 ii~4 6*41 5.47 2*32 2.00 1.24 3*60
i i xa-48 5.23 2*44 1*74 3*08 2*19 2 *98

Mean 5*32 3*04 2*84 2*25 1.85 •

— I l*(* 1). —>nM

c o  % s r .)  c u  c n >

■ :«tMMn varieties 31g, 0*5X8 a*67a
IVmMNU levels 3ig. (>*34 Vi* 457
SuttNraetiaa a i g .  1*144 1*55.7



m m g  the different levels of p* grain yield at 1 ppra 
ess found to he the g r e a t e s t  and ess significantly superior 
to others* The yield at 3 ppa followed i ppn* The lowest 
yield was recorded at 10 ppm level* In general* with in
crease in eonesatr&tleft of p after 1 ppm* grain yield gra
dually decroused*

n h ac a th l and H a sh e s! a t  1 p$*s recorded the h ig h e s t  yield 
( 7*31  g /p la n t  for b o th ) fo llo w e d  by M-4 (6*41  g/plant) and 
Mo-4 ( 3*49  g /p la n t )  a t  t h s  sanss l e v e l  of P# The lowest yield 
w as g iv e n  by M esh ori a t  10 ppn <0*14  g /p la n t )  followed by 
B h a ra th i <1*09 g / p l a n t ) *  Zn g e n e r a l*  though nasburi and 
nharathi yielded the highest a t  1 ppm* with increase in 
concentration the reduction in y ie ld  was drastic for th e se  

varieties* while significant difference in yield was n o t  

o b se rv e d  in rio-4 between 1 and 4 ppm* The yield of 18-8 
and b-4 were on par a t  I and 2 ppra*

^*3. ^teaattaaw jgfoifrt
\\ 30

Data on ? uptalse by different medium duration varieties 
at different levels of p supply are given in Table 18* 
Appendix vi (b) presents abstract of analysis of variance 
table*

significant difference in P mtabe was found between 
varieties* levels of ? and their interaction at 30



Table IS* Phosphors© uptofca at 30 m p  la? aaUwa duration variation (roy/plant)

baval# o£ phoophorua (ppcn)
» * *
110*

Variation 1 3 4 5 10
—  Maas

1 Jaya 0*31 1*31 3.83 2*85 4*14 2*35
2 I?U0 1*12 1*72 2.24 3.20 2*00 2*08
3 sabori 1*87 2*49 3*00 1*99 3*18 2*28
4 Uharatlii 1*35 1*31 2*31 1*91 1*59 1*89
5 riaahuri 1.73 1*91 3*38 1*88 1*12 1.78
8 m-20 0.97 1*35 1*97 2*75 1*88 1.79
7 ?4o-4 1.37 2*13 3*11 2*41 3*20 2*48
S HO»& 1*04 1*39 2*17 2*93 2*13 1.97
9 MO-7 1*78 1.88 2*32 3*22 1*08 2*08
10 H-4 1*39 2*15 2*75 2*49 2.07 2*21
11 18-42 1*33 1*82 1*85 1.99 1.43 1*88

naan 1.37 1*34 2*48 2*47 2*05 a»
m iiwi j'lHKmii —

fsn&Mdois varieties sag*
Ootwcxm ievais sig.
Interaction 3ig*

i-.-*ns#*<«<* n#u«»«i*̂ *«H*.«w«*»4* -4bb *»■*«»<*•<*#«

CD (SfS)
t* «s» J

0*351
0*237
0*785

CO Cl̂ >

0*455
0*314
1*041
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MaedMKi uptake ot 9 warn rooorfiad by 'foya (2*SS mg/plant) 
followed by M<o-4, »obari mid fW4 ami uere on par* These 
four varieties w o  aupojpior to a U  otter varieties signifi
cantly* The lawoat P uptake was recorded by Xft-43 
(1*66 n**/plant)#

seta on different levels showed that P uptake increased
upto 4 ppm* The highest p intake %*as recorded at 4 ppra p 
(2*40 mg/plaot)*

Among interaction of varieties and levels, Jaya at 
4 ppm p (3,65 mg/plant) recorded the highest* Mo-7 at S ppm 
recorded second highest (3*22 rag/plant)* “<o-4 at 10 ppm and
ia-0 at S ppn followed fete above varieties and were an par*
The lowest p uptate was by Jaya at 1 ppm ( -<*01 mg/plant) •

b*0*2* At harvest
Data cm the p uptake by different medium duration 

varieties are presented in Table 19* Abstract of analysis 
of variance table is given in Appendix VKb).

The different Hiodium duration varieties, levels oi ? 
and tteir interaction effect varied significantly in p 
uptake*

Among tbs different varieties mo-4 recorded tbs highest 
P uptake (73*49 mg P/plant) followed by Jaya (60*33 mg P/plant) • 
sated is next to Joyo in r* uptake but tiara m  par* f i-42 
recorded the lowest intake of 37*34 mg ?/plant*
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TaMe 19* PhsNtyphorus upfeaJai at hervest by sieaieia (Juration 
varieU«9 (tag/plant)

levels of phooTihoruo Cpjsra)
«***
t ie .

v e r i e t i e s  *
1 2 4 S 1 0

Mean

1 J aya 2 5 . 9 4 3 1 . 7 7 1 0 7 ,4 4 stm m m 8 1 , 3 9 6 0 . 3 3

2 IR -8 2 4 . 1 0 3 0 . 3 0 3 2 . 9 3 4 2 , 7 8 8 7 * 2 8 4 3 . 5 3

3 S a b a rl 2 3 . 2 3 3 0 .S S 4 9 , 3 3 4 2 . 0 4 7 4 . 1 4 3 2 . 4 3

4 Q ftarathi 2 2 . 1 7 4 9 . 3 0 4 0 . 9 0 3 9 .9 1 S 7 .1 0 4 1 . 9 9

3 Mashurl 4 7 . 3 4 3 7 . 1 7 3 4 . 1 4 4 2 . 2 4 7 .  5 3 4 1 . 3 0

4 m - 2 0 1 9 . 3 7 3 4 . 7 3 3 2 . 4 7 3 7 . 0 7 4 3 . 4 1 3 4 , 4 9

7 Ho-4 4 0 . 4 2 S I .4 9 3 2 . 3 4 5 9 .9© 1 3 2 . 3 3 7 3 . 4 9

a Mo-6 3 1 .1 2 1 3 . 9 0 4 1 . 0 4 2 3 . 3 4 3 0 . 4 0 4 3 . 4 3

9 ?1©~7 1 7 . 3 9 2 3 .0 4 3 3 . 7 2 4 4 . 6 0 4 1 . 1 2 4 1 . 4 4

1 0 11-4 3 2 . 9 9 7 0 . 4 0 3 0 . 9 1 4 3 . 2 3 4 7 . 3 0 4 9 . 0 1

1 1 m - 4 2 8 . 3 4 3 7 , 1 0 2 4 . 7 7 4 1 . 3 3 7 3 . 1 3 3 7 .3 4

MOQH 2 3 .S 0 3 9 . 3 3 3 4 . 1 4 4 4 . 4 9 4 4 . 3 3 •

P CO <3aS) ci» cm)

Detweon varieties Sig, 10,477 13.934
oetween levels SACje 7.043 9.407
Interaction sig. 23.427 31.201
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The highest uptake eas observed at 10 ppm level 
(66*03 fig /plant) tfhich w m  superior to all other treat
ments* The lowest intake was at 1 ppea level*

variety-level interaction data showed that intake of 
p by mo^I at 10 ppra level was the greatest <133*03 rag */ 
plant) followed by Jaya at 4 ppm (107*44 tag P/plant) but 
was significant only at 3 par cent level* EW) at 10 ppm 
took 37*2$ nrj P/plant and was found to be on par with Jaya 
at 4 ppm* The lowest uptake was recorded by 'lashuri at 
10 fspra <7*5S lag P/plant)*

In general uptake of p by medium duration varieti.es 
increased tspto a certain concentration of ■ in tin root 
riedlum* Jaya* Sabari* and Mo»4 increased their uptbto upfco 
4 ppm. BharatM* I£W20* 1M) arid ZfV-42 increased upto 2 ppm* 
Uptake of Mo-7 shooed mi increasing trend till 5 ppm whereas 
p uptake o£ ”0 -6  and Maahuri increased only upto i ppm*



V lLlCUllLOn



( b

totsccssio?)

Pot culture studies using soil ana culture solutions 
were conducted in Karappadan soil tinseptlsoij of Maneaa«Ni 
to evaluate popular rice vari.oti.ca for their efficiency to 
utility native aoii l» and allied soluble fertiliser p and 
for their capacity to P deficiency tolerance* Basie infor* 
nation on the effect of p absorbed at different stages of 
growth on dry rratter production# grain ami etraw yield van 
collactad, Root characteristics of different varieties and 
their relationship with utilisation of soluble fertiliser P 
aa veil as Insoluble native P were also investigated.

*. ihreluatlon o r ^ i o a . . . . y a s l c f c 4 ® | .

studies using 32p tapped superphosphate revealed that 
' ■ uptake was nusdnturt for Aww^poorna at 30 imp where as It 
v a n  ndninun for fR->36# Jyothi and Tclvenl recorded highest 
p uptake at @0 ms» and Rohirti the lowest* P û Jtabe of IR-36 
wee very lev at this stage also (Table 2-)»

Aoong medium duration varletios# P uptake values of 
Meshuri* Zh-42, n-4 and Bharathi were fenm2 to be low at
30 imp and the a@m trend was shown at ©0 rmp also# UWJ 
recorded the highest p uptake followed Say Jaya a t  both tho 
stages (Table 3)#



? uptake of all the varieties at 60 nap was higher
than at 30 dap.

Thus conspicuous difference in tbs uptake of p was 
observed between varieties of almost the sm m  duration* 
'Unilar observations wore raad© by Oatta (1967) and Kbysms 
and channel: (1071 . Baaanathan and Krishnaraoorthy (1973) 
observed significantly higher uptake of p by tbo rice variety 
IP.-8 when compared to Jft-20 and 2B-22* In the present study 
also uptake of ltW8 was significantly higher than 2M-20 
(Table 3)* P uptake of m-42 was low at both the stages*
This variety was reported to have low nutrient requirement 
(̂ omaotperucie* 1979)*

ayytlmUaa,
Fertiliser p uptake expressed as percentage to total 

uptake was £ourvi to range from 23*0 to 39*3 and 7*2 to 14*9 
por cent for sheet duration varieties at 30 and 60 *M>, res
pectively* For medium duration varieties* it was found to 
range from 25*4 to 43*1 and 9*6 to 26*1 at these stages* 
o© oetta et al* (1966) reported that percentage p derived 
from fertiliser varied from 8  to 27 per cent mxmg  different 
rice varieties*

uptake of p derived from fertiliser was also found to 
decrease with increase in age of the crop* uoepes and -Isa 
(1967) obtained significantly higher 9 upto3x> at tillering 
which decreased imrhedly by the time of panicle emergence



and flowering* It again approached the initial value at 
ripening* ~>ov at al* (1971) reported that rice plants are 
capable of absorbing P from fertiliser nmra effectively 
upto raasdmurn tillering than at lotear stages*

Anong abort duration varlotiee* xa-36 and Trlveni
wore found to utilise 39*3 and 33*1 per cent respectively 
of tii© total uptake from fertiliser r» at 30 imp* ht 60 imp 
also xa-36 utilised rarJjiwni p from applied ? source (14.9̂ ) 
(Table 20). This variety though having low p requirement 
was found to utilise major part from soluble applied P fer
tiliser indicating its fertiliser roopomaiveneaa.

Among noiiurri duration varieties* tfeshurl and m-20 
ware found efficient users of fertiliser P (43.1 and 42*1 
per coat, roo-joctlvoiy) at 30 Percentage utilisation
of fertiliser > in Bharathi and rtaahurl was found to be 
hlghor (26*1 and 23*6 per cent) than in other varieties at 
60 ba*> (Table 21). XB~0 * Jaya* bo-4 * ?*»-6 and fM> were found 
moderate in utilising fertiliser p at 30 o »  but meat of 
these varlotioa were found comparatively inefficient in 
utilising this source by 60 BftP* Bov et al* (1971) recorded 
varietal difference in uptake using 33P tracer teehnlque* 
They observed that x n -o  and Jaya wore less efficient in 
utilising fertiliser n whon compared to culture-tS and 
xn-622280, contrary to tine above aberration Osa et al* 
(1972) reported eignif leant varietal difference to p uptake



T a b l e  2 0 *  P h o a p h o ru s  d e r i v e d  fro m  f e r t i l i s e r  a n d  s o i l  
e x p r e s s o d  a o  p a r o e n to g o  t o  t o t a l  p  q p t a h e  i n  
a b o r t  d u r a t i o n  v a r i e t i e s  (r r a a n )

A t 3 0  W  ; , t  6 0  THAP
**• varieties — — --------------- -— __

ppm ppm ppm1 ppm

1 l o h i n i 2 3 * 0 7 7 . 0 1 0 . 7 0 9 . 3

2 J y o t h i 2 3 . 3 7 1 . 7 3 . 1 9 1 . 9

3 A sm ap o o m a 2 3 . 3 7 6 , 7 1 1 . 2 3 3 , 8

4 r r i v o n i 3 3 . 1 6 6 . 9 7 , 2 9 2 . 8

5 IB -3 6 3 9 . 3 6 0 . 7 1 4 . 9 0 3 . 1

'>r»0 p «  P e r c e n ta g e  p h o s p h o ru s  d e r i v e d  f ro m  f e r t i l i s e r  

r»i?j>3 -  p e r c e n t a g e  p h o s p h o ru s  d e r i v e d  fro m  s o i l



Table 21* t'ftoepftocus derived from fertiliser and soil 
exproseod ae percentage to total r uptahc in raodiun duration variotiee (mean)

si. Varieties at 30 W At 6o a\?
no. PPttF PPBf? ■''POP .■vyy.j

t Jaya 33.2 64,0 1 0 . 3 0 9 . 7

2 ia-8 32.6 67.4 1 1 . 5 0 3 . 0

3 sahari 27.9 72.1 1 9 . 6 0 0 . 4

4 otierathi 2 5 . 4 74.6 26.1 7 3 . 9

S nashuri 4 3 . 1 S6.9 2 3 . 6 7 6 . 4

6 1 3 - 2 0 4 2 . 1 57.9 1 3 . 3 3 6 . 7

7 rso-4 33.0 67.0 1 1 . 4 8 0 . 6

8 3 3 . 0 6 3 . 0 1 2 . 6 9 7 . 4

9 no-7 2 0 . 3 71.7 1 0 . 4 0 1 . 6

1 0 !W4 34.5 6 3 . 5 9 . 6 9 0 . 4

11 m - 4 2 2 6 . 3 73.7 1 4 . 3 8 5 . 7

- Percentage phoeplierus derived from fertiliser 
i-rmo - Percentage phosphorus derived from soil
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b u t  n o  d i f f e r e n c e  I n  p e r c e n t a g e  s* d e r i v e d  fro ru  t h s  f e r t i 

l i s e r  i n  a n y  o f  t h e  t r e a t m e n t s  t r i e d .

<=• ayjU.sftUm,,,,s>j£ ,ag^m^3i2^gscMig
d d h i n i  a n d  ^ im a s x w rn a  w cr©  fo u n d  t o  b e  e f f i c i e n t  i n  

extracting o o i i  p among s h o r t  d u r a t i o n  v a rietios a t  3 0  ".>\p 

< 7 7 *0  a n d  ' 7 6 . 7  p a r  c e n t ,  r e s p e c t i v e l y )  w h e r e a s  t b o  h i g h e s t  

e x t r a c t i o n  o f  n a t i v e  -  w as oho*** by Trtvml  a n d  J y o t M  a t  

6 0  ms> < 9 2 .3  a n a  9 1 . 3  p e r  c e n t )  < T a h lo  2 0 ) .

Among ra e d lu n  d u r a t i o n  v a r i e t i e s ,  n h o r a t h l  an d  'Ti»42 

w o re  © ijoorvod t o  las tnoot e f f i c i e n t  i n  u t i l i s i n g  s o i l  - a t  

3 0  m p *  i t a e h u r i  a n d  m - 2 0  won least e f f i c i e n t .  ht 60 >\i> 

*>*4, J a y a *  i r u o .  n o - 4  a n d  'to « 6  worn c c o o e r a t i v o i y  Q f f i c i o n t  

u s e r s  w h e r e a s  o h a r a t h i  a n d  f l a s h u r i  w e re  o b a e r v o d  t o  b e  l e a s t  

e f f i c i e n t  a t  b o t h  t h e  s t a g e s .  I f t - 4 2  w as f o u n d  t o  b© m o d e r a te  

i n  u s i n g  p f ro m  b o t h  t h e  s o u r c e s  a t  t h e  tw o  s t a g e s  ( ’T a b le  2 1 ) .  

c im u d h a r y  a n d  b p p a l  ( 1 9 0 1 )  n o t i c e d  v a r i a t i o n  i n  a b s o r p t i o n  

o f  s o i l  ?> a n d  a o c t x i a l a t i o n  o f  P b e tw e e n  v a r i e t i e s  l i l s e  m - 8 .  

J a y s  a n d  J - 3 5 ,  w i t h o u t  a d d e d  P .

•*.* v a lu e ©  w o re  Sound t o  v a r y  w i t h  v a r i e t i e s .  d u r a t i o n  

o f  t h e  c r o n  a n d  a l s o  w i t h  t h e  a g e  o f  tin e  c r o p .  * ’•-* values© 

o f  s h o r t  d u r a t i o n  v a r i e t i e s  w e re  f o u n d  t o  r a n g e  f ro m  I  >*95 

t o  2 3 . 0 2  a n d  3 9 . 3 7  t o  8 9 * 0 6  ^arj p e r  g  o f  s o i l  a t  3 0  a n d  6 0  t*ra> 

r e s p e c t i v e l y .

i n  rnodium  d u r a t i o n  v a r i e t i e s  i t  w as f o u n d  t o  r a n g e  fro m  

1 1 * 6 1  t o  2 5 . 9 8  an ti 2 3 . 6 7  t o  3 3 . 3 7 jpg v p e r  g  o f  s o i l  a t



3 3  a n d  GO r>M># r e s p e c t i v e l y *  *h* v a l u e  i n c r e a s e d  w i t h  

i n c r e a s e  i n  a g e  o f  &h© crop i n  b o th  S h o r t  a m i aocJiwra d u r a 

t i o n  v a r i e t i e s *  J & g h e r  *A* v a l u e  a t  l a t e r  ©tag©® m ig h t  bo 
d u o  t o  h i g h e r  f o r a g i n g  c a p a c i t y  o f  t h o  r o o t s *  K a is a  an d  

s o p o r  ( 1 9 S 0 ) a l s o  n o d e  © i n i i o r  o la o c r v a t io n  i n  t l i o i r  s t u d i o s  

w i t h  a o y o b o a a *  f l a x *  o o t  a n d  r a p e *

I t  w as a l s o  fo u n d  t h a t  u p t a k e  o f  n a t i v e  -  Crara oolX  

w a s  n u c h  l i l g h a r  t h a n  t * a t  f ro m  s o l u b i o  f e r t i l i s e r  f o r  a l l  

t h e  v a r i e t i e s  a t  b o t h  t h e  s ta g e © *  ’lo fc a a ra  a n d  n a t t a  ( 1 9 7 1 )  

o b s e rv o d  i n c r e a s e d  s o i l  a v a i l a b l e  ■ d u o  t o  r e d u c t i o n  on 

f l o o d i n g  a n d  c o n s e q u e n t l y  h i g h e r  u p t a k e  o f  s o i l  -  b y  r i c e *

^  -m%w*

^ l a t i o n f l h i p e  b e tw e e n  d r y  g u t t e r  y i e l d  a t  3D a n d  GO :>o p  

am i p  u p t a k e  f r o n  d i f f e r e n t  © o u ro e s  a r e  p r e s e n t e d  i n  T a b le  2 3 *

i r r e s p e c t i v e  o f  t h e  A s r a t i a n  o f  t h e  v a r i e t i e s  d r y  n a t t e r

p r o t e c t i o n  a t  b o th  t h o  s t a g e s  show ed s i g n i f i c a n t  r e l a t i o n s h i p  

w i t h  s o i l  a s  w e l l  a s  f e r t i l i s e r  7s u p t a k e *  Taut b e t t e r  r e l a t i o n 

s h i p  w as o b s e r v e d  w i t h  s o i l  ? •  D ry  r u t  t o r  a t  63; o a p  snow ed 

a i g a i f t e a a t  r e l a t i o n s h i p  w i t h  p uptake a t  3 3  "W* a i o o *

a *  o

Among s h o r t  d u r s t i a a  v a r i e t i e s  ra tx lf iu a  g r a i n  y i e l d  p e r  

p o t  w as r e c o r d e d  b y  t f i - 3 6  ( 1 0 3  g / p o t )  (T a b le - 4 ) «  b a r g o r  n u a b e r



T a b le  22 . aeiafciane'ttlp between d ry  m atte r and £» uptalse 
fjKr.il s o i l  and f e r t i l i s e r  a t  30 and 60 
(c o o f f ld o n t a  o f  c o r r e la t io n )

F ac to rs  c o r r e la t e d  * r *  v a lu e s

1* Dry n a t te r  a t  30 o\r> v s

a ) P uptaba front f o r t i l i o e r  a t  
30 t» p

b ) P uiJtalse from  o o i l  a t  30 d a p  0.0011

2 . D ry n a t te r  a t  60 d a p  v s

a ) P uptake from  f e r t i l i s e r  a t  ^
so mp

b ) P  uptake from  s o i l  a t  60 DM5 o* 716$'*'*

c )  T o ta l P uptaiw  a t  30 DAP 0.6560

’* o it jn ifie a n t  a t  0*01 le v e l
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of productive tillers and higher poxoantage of fertile 
grains per ponlole nic£ifc have contributed to higher grain 
pmlucfcion* Tracer studies indicated clearly (Table 2) 
that srt-36 was the moat efficient among tho different short 
duration varieties tried in utilising fertiliser b followed 
by Triveni whereas Aohtnl utilised mace of soil p at 30 tvup. 
Basie studies on 0 nutrition ccrtductod by different workers 
with tall Indies as well as raedorn varieties indicator that 
partial efficiency of - in rice was at its greatest during 
early stages of growth and the p absorbed during tins®© stages 
upto tmo to four weeks after planting only was utilised 
efficiently for grain production*

Trivoal and lohini followed SB-36 in grain production* 
Triveni absorbed 1'O.giior percentage of fertiliser wicreao 
Bohini absorbed higher percentage of soli  ̂at 30 ms* which 
might have contributed to higher grain production* higher ■"> 
uptake of jyothi and Triveni at 60 onr and ti'iereafter was 
reflected in higher straw weight of those varieties*

ia-8 recorded nasdLt»w grain weight per pot of 132*33 g 
(Table 3) and moderately high straw weight sw;»ng medium 
duration varieties* uptake of p at 30 bm> was massinwm feu: 
this variety which might have contributed to higiser grain(T«*ble 3>) •yiold-̂  The higher straw proluction might be duo t© higher 
n uptake at later stages*
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21̂ -42 and nhorathi ware on par in grain yield and war© 
the noset boot* both thee© varieties were found to have low 
? rcKrjuircjŝ Tont. Maehuii* though record©!?! rnderete groin and 
straw yields was found to have wary I m  p nsquiretiont wfian 
ccnparod to all the ©that varieties*

V a r io t a i  difference in  s u s c e p t ib i l i t y  to  p d e fic ie n c y  

was reported fo r  th e  first tine in  1971 a t  m i : ,  ou t o f  

th e  ton  v a r ie t ie s  s tu d ie d , 2SW8 was found s e v e re ly  In ju re d  

by i> d e fic ie n c y  w h ile  and ia -5  tsave grown w e ll in  a ?

deficient s o i l  (A n on *, 1 9 7 1 ), 2n th e  p re se n t study a ls o ,

uptals© o f  Xft-8 In  th e  i n i t i a l  s ta g e s  o f  grow th  was higher 
t?san a l l  the other v a r ie t ie s ,  p uptake o f  t h is  v a r ie ty  

from  both  th e  sou rces was noderate in d ic a t in g  the f e r t i l i s e r  

responsive n atu re  o f  the variety or i t s  p re fe re n c e  f o r  h igh  

fertility c o n d itio n s  o f  soil£T«bl« 3 ) «

uptake of u-4 i n  the early stages which will account 
for the increased groin yield was lower hut total u take 
w as the highest, T o t a l  9  u p t a k e  r i g h t  have c o n t r i b u t o r !  f o r  

more aufaor of t i l l e r s  and plant height. T h e  increase*.? s t r a w

yield recorded b y  t h e  variety might b o  due to t h e  l a r g e

number of tillers and hig'ner plant height,
comparatively lower uptake of ”> in t h e  initial stages 

of g r o w t h  o f  n h o r a f c h i  and 2H-42 indicated varietal tolerance 
to p  deficiency d u o  to low p  r e t j u l r e n i e n t  inherent t o  the 
variety* Paonoiaperum (1979) reported that 19-42 was found



to bo tolerant to P deficiency* Both these varieties 
recorded htc£i grain yield (Table 5) Indicating their res
ponse to p application*

'lashuri and HW2Q obtained a major part o£ their p 
rejuirenont from applied fertiliser source (Table 21)* The 
grain yield of both varieties was lower* It might bo duo 
to lower total ■-* uptake during initial stages ©£ growth.

Total p uptake showed significant end positive relation
ship with total number of tillers* productive tillers* 
height of plants* dry weight of grain end straw (Table 23)*

c. ^hs&ftQsua for raasslmum yield

a* assfojteaUsia MWtafctai
Booulto of solution culture eecperimont indicated that 

there is variation among varieties in dry weight of straw* 
grain* root and p  uptake at various stages of growth*

jyothl which has recorded m s d m m  dry weight o£ straw 
at 1 ppm ccKicontratican of p in the root medium (Table 7) 
was found to require 2 ppm p for tho eĉ >roooicr» of marslnun 
grain yield potential (Table 10?* & perusal of ?ablo 4 
indicated that this variety recorded racadbstri straw yield 
among tho different short duration varieties tried* Bohlnl 
and Triveni raiuirod 4 and S ?  respectively, for giving 
nauSmm straw y i e l d  (Table 7) whereas those varieties required 
only 1 p m  p for mmdraura grain yield* nosults prosontod in
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T a b l e  2 3 *  r e l a t i o n s h i p  between p u is ta b e  a n d  y i e l d  
a t t r i b u t i n g  c h a r a c t e r ©

s i *  Y i e l d  a t t r i b u t i n g  C o e f f i c i e n t ©  o f
n o *  c h a r a c t e r ©  c o r r e l a t i o n  ( r )

( a ) T o t a l  m in b e r  o f  t i l l e r s 3 * 3 3 3 9

< b) fJu n b o r o f  j?ro c tu c tiv ©  t i l l e r © 0 * 5 5 4 7

( c ) H e ig h t  a t  h a r v e s t 0 * 5 4 2 9

<d) n r y  w e ig h t  o f  s t r a w 0 . 3 4 0 4

( o ) D ry  w e ig h t  o f  g r a i n 0 . 3 9 3 4

(f S b o n g th  o f  e a r-h e a d - 0 . 1 4 6 3

<g> 1 0 0 0  g r a i n  w e ig h t 0 * 1 7 9 9

( h ) F e r t i l i t y  p e r c e n t a g e —0*1294

* *  S i g n i f i c a n t  a t  0 * 0 1  l e v e l
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Tables 4 revealed that both those varieties recorded high 
grain yield but fchoir tttaw yield was ecK$*retively lams.

Karappadon soil with high p flselng capacity of 77*8 par
Cfiadhusu&iaiian and Patina Ja, 19Q3) might imva £ & m &  most 

of the applied p reducing the soluble fom* varieties libo 
Jyothi# which required higher concentration of soluble p 
for oar-imjn grain production have recorded low grain yield 
at rocomnoadod rato of p supply due to fixation of soluble p 
in ?<srappadan soli* Rohlnl and Trlvonl which have recorded 
the highest grain ylold at t ppra level in the solution cul
ture (Table 10# Pig*l) have also recorded high grain ylold 
(Table 4) at the reĉ nraondsd dose of p supply*

The data time indicated that at the axKxanended rate 
of p supply# available soil p was sufficient for the oppre
ssion of maximum grain yield potential for iftohlni and Trivoni 
and not sufficient foe Jyothi* At that level of available r> 
supply Jyothi could yield raastisaura straw but was not sufficient 
for the other varieties*

in-36 has recorded rmftnun grain yield and naxiniun 
straw yield at rocomendted dose of p supply <35 ISJ -'gOĝ ft) 
in soil culture (Table 4)* The solution culture asqperlciocit 
showed that those was a (guanfcum Jwzp Ssom 1 ppm to 2 pgm in 
grain weight beyond which the increase was "saroinal * indi
cating that tliio variety does not require roc© than 2 pgn 
r- for grain yield whereas for msdssiam straw production S ppa



EFFECTS OF L&V&US OF PHOSPHORUS1 OH t>Ry Uv£.[Ci!4T Of

6)R/̂ iMy 5tr/*£v, Roof t o t a l . o ^ y A ^ T t qh p r o d u c t i o n  in

S h o r t  DURATION VAR(£ HS-S.

U;

V*

U (o <?P o v I; m I
^----

>•

O ’ ")

X* R v ^  PUOT̂
ft - isTCTAu 'tSfc'V*  ̂Â **
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p was re q u ire d  w hich was n ot u s u a lly  o b ta in ed  under s o i l  

c u ltu re *

-'loot o f  th e  morUum duration v a r ie t ie s  re q u ire d  o n ly  

1 ppm p f o r  niasdUmim g ro in  and straw  y ie ld  eaoap t fo r  Jaya  

which re q u ire d  4 ppra f> f o r  raasdUmsa s traw  p rodu ction  

(T a b le  14 and 17* P ic j*2 )*  In  «ara|3padan s o i l  i t  i s  d i f f i 

c u lt  to  o b ta in  ouch h igh  co n cen tra tio n  o f  w a te r s o lu b le  p 

on f e r t i l i s e r  a p p lic a t io n  and hence tho  v a r ie t y  has g iv en  

v e ry  poor s tra w  y ie ld *  p uptakes of n a a h u r l, *3-4* m -4 2  

and Bharafchi w ore com p ara tive ly  lo w e r  (Talkie 3 )*  Aaang 

th e se  v a r ie t ie s *  ’la sh u r l was th e  lo w e s t  in  p requ irem ent in  

e a r ly  s ta g e s  but th e  v a r ie ty  u t i l i s e d  maximum f e r t i l i s e r  ' 

in d ic a t in g  the f e r t i l i s e r  re sp o n s iv e  n a tu re  o f  th e  v a r ie ty *  

s o i l  P form s th e  h o t te r  sou rce f o r  th e  o th e r v a r ie t ie s *

H igh g ra in  and straw  y ie ld s  w ith  low  p requtrensnfc in  tho  

i n i t i a l  s ta g e s  appeared  t o  be an esquresslon  o f  v a r ie t a l  

to lo ro n co  to  ? d e fic ie n c y  in  Xa-42 (T a b le  3 ) .  B h a ra tM  

r e ^ iir o d  o n ly  sm a ll q u an tity  o f  P f o r  raactir.iun g r a in  y ie ld *  

The lew  straw  y ie ld  produced by  th e  v a r ie ty  appeared  to  be  

a  v a r ie t a l  c h a ra c te r*  u -4  re q u ire d  o n ly  1 ppm :• fo r  maxiriusa 

g ro in  and s traw  y ie ld s  (T a b le  14 and 17* P i g . 2 ) *  Tho low 
g ra in  y ie ld  m ight be a  v a r ie t a l  C h a rac te r* H e igh t of p lan t  

and number o f  t l l l o r s  m ight have co n trib u te d  . f o r  th e  h igh  

straw  y ie ld  f o r  t b s  v a r ie ty  (T a b le  S>*
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Uptake of "10-4 and Ho-6 was medium in the early stages* 
Dot both those varieties were inferior to fh-8* m-42*
Bharat: il and Jaya in grain production (Table 5)#

Total ' uptake showed significant relationship with 
dry weight of grain* dry weight of straw and root voluo® 
at I and 10 ppm levels of ? supply* Correlation of dry 
weight of grain and root volume was significant at I ppm 
but not at 10 prm level of p supply (Table 24)*

D- .aafcsaagi
hata collected on root distribution pattern of short 

duration rice varieties at the flowering stage* revealed 
that Trlveni which has recorded the highest value at 
40 '»\p as *>oli as the highest soil P uptake* recorded maximum 
dry weight and volume (Table 25* Plate X)* specific area 
exposed by root per unit area is directly related to nutrient 
absorption especially that of sparingly soluble soil P.
Jyothi followed Triveni in this character* *\* value at 
40 i>,\p also slowed similar relationship (Table 2)*

Among medium duration varieties rs-4* ci©-4, Jaya»XB-42 
and no-6 were found to h&vo good root system with higher 
proportion of thinner roots when ccr^ared to other varieties 
(Table 26, Plate If)* • value at 60 m p  was not found to 
have much relation with root characteristics of medium dura
tion varieties (Table 3).



Table 2 4 ,  olatioaalilp between total P uptake# dry wight of straw# grain a n d  root volume ( Solution culture)

31.no. Factors correlated

■’WO

coefficients o£ correlation (r)
At I p£*n level

Total f uptake vs
a) ory weiejbfc of straw 0.8686**
b) bry weight of grain 0.6165**
c) Root volume 0.3593*
Dry weight of grain vs
a) Root volwao 0.6203**

At 10 P13Plevel

0 . 0 3 1 6 * *

0 . 4 7 7 9 * *

0 . 6 7 4 2 * *

0 . 2 4 2 5

** significant at 0.01 level
* signiSleant at 0.05 level
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Table 25. ncy uoigtit and volume of thick and thin roots o£ short duration varieties (man)

&i« Varieties length 1
Cera)

ikry weight (g) velum (cm3)
no. Thick Thin Total Thick 'Thin Total

1 kohini 49.3 2.37 1.31 4.30 13.50 4.30 13.00
2 jyothi 51.7 3.00 I.70 4.70 15*00 6.00 21.00
3 \nnapoorna 46.1 2.33 1.88 4.41 10.75 7.00 17.75
4 Trivonl 44.4 2.99 1.31 4.80 12.00 6.50 13.53
S ra-36 42.6 2.33 I.S3 3.93 11.50 3.5S 15.00
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Table 26* »ry weight and volwe of thick and thin roots of medium duration varieties {man)

s i .

MO* Varieties l e n g t h(cm)
Dry m i g h t  (g> v o lu m e  (am 3 )

Thick T h in T o t a l Thick Thin Total

1 J a y a 3 3 * 4 4.03 2 . 2 4 6.27 30.00 3 . 7 5 2 5 . 7 5

2 1FW3 47.4 2 . 3 7 1 . 2 2 4.11 12.00 7 . 2 5 17.25
3 s a b a r i 46.3 4.77 1.74 6.73 20.00 7.50 2 7 . 5 0

4 h h a r a t h l 24.0 2 . 2 4 1.60 3.04 7 . 7 5 6 . 5 0 1 6 . 2 5

5 M a s h u r l 48.0 3 . 7 6 2 . 4 0 6.36 2 0 *  m 8 . 2 3 2 3 . 7 5

4 EU30 35.8 4.40 2.53 7.03 14.25 8.50 2 2 . 7 5

7 flo-4 43.1 2.71 2 . 0 3 4.94 14.50 7.50 24.00
0 Mo-6 40.7 4.76 1 . 6 1 6.37 16.00 7.SK3 2 3 . 0 0

0 *to-7 26.3 2.31 0.00 3.11 11.50 2.75 1 4 . 2 5

10 IJ-4 77.1 4.S0 2.81 7.31 20.25 10.50 30.75
1 1 Xk-42 63.4 4.62 3.81 7.63 20.25 11.75 32.00



Plate X. Rooting pattern of abort duration varieties

Plate II. Rooting pattern of medium duration varieties







3UNMARY

varietal efficiency for soil and fertiliser p utilisa
tion was evaluated in Karappadam soil collected from 'ma*?# 
rioncanpu having high P fining capacity* ,'̂ or€or?-.Taneo of five 
short duration and eleven rhodium duration varieties was 
assessed at recommended dooo of r?# p# and line an per the 
package of practices recommendation© of (Anon*# 1932).

32Radio-tracer studies were conducted using p tagged super
phosphate to determine p uptake from fertiliser and soil ’ 
and *h* values at two stages in the early growth period* 
Grain and straw yield potential of the different varieties 
at graded levels of soluble p were also ossosaed in tho 
solution culture enporimnt* The root distribution pattern 
of the different varieties with regard to their total# thick 
and tMn root weight and their respective volume© was also 
studied* Grain and straw yield produced by the different 
varieties was related with total P requirement# relative 
respanes to applied fertiliser and soil p and other charac
ters which contribute to high grain and straw yield* m  
attempt was made to identify varieties *fiich give propor- 
tionately high grain and straw yield at higher level of p 
supply# varieties which con titiUw soil a© well as ferti
liser P efficiently The important result© obtained
and conclusions drawn are strroarlsed below



1* m*36 was having a lot* root weight and volume* 
p absorbed by this variety at 30 m P  we® efficiently uti
lised for grain production* Total p uptatea was mininxim 
for this variety but poroontago utilisation from fertiliser 
!> was mosdnura as svidancod from ths tracer studies*

This variety therefore can be grown in soils which 
aro poor in available p with a basal dressing of a small 
dose of fertiliser containing water soluble p*

2* Trivonl and hohini were found to have low r> require
ments in the initial stages* nohini utilised native p at 
the early stages whereas Triveal responded better t o  applied
p f e r t i l i s e r  i n  th© e a r l y  stages and utilised soil P i n  t h e*
later stages* The variety was also found to develop good 
root system by this stags*

Rohini was fo u n d  to utilise native p more officiontly 
and it can be grown successfully either in a  soil rich in 
n a t i v e  p or it can follow fertiliser responsive variety i n  

t h e  c ro w d in g  ©ocjuenoe*

rrivoni can too grown in a soil medium to rich in " 
status with a small basal dose of water soluble p carrier* 
Trivoni gave good grain and straw yield under such conditions*

3* Jyothi was found to utilise tsoth soil and fortllioor 
p efficiently* But this variety requires higher level of 
soluble p for giving rmdUwm grain yield !wt low level for



good straw yield* Ths variety is suited for soils with low 
p fixing capacity*

4* Among medium Miration varieties uptabe of p m ®  
highest for XR-Q* Moderately high utilisation of r from 
both the sources contributed for higher upfcabo in the initial 
stages of growth which has resulted in high grain yield for 
£tm variety*

S* xa-42 and nhorathi w a rn having low p requirement in  

the Initial stages which is on exhibition o f  varietal tole
rance for p deficiency* Both these varieties wero found 
efficient users of native p*

Those varieties are suitable for soils having raodiwa P 
status or can bo grown succeeding fertiliser responsive 
variety in the cropping sequence.

@* riashuri was having the lowest ':s requirement but 
utilised fertiliser near® efficiently* Therefore It can be 
grown in soils of poor p status with a 'basal dressing of 
small dose of soluble fertiliser p*

7* n-4 with low P requlraraent in the Initial stages was 
moderate@ in the utilisation of soil and fertiliser p. The 
low P requirement is an indication of T* deficiency tolerance 
but high *a* values at 40 hRP and total ugtabo at harvest 
indicates its capacity to utilise native - at later stages 
of growth* ami ttjoroby showing its potential for high straw 
ylold in soils with high ? statue*



3* Jay© can be groin In ©oils with modemto ©mount of 
©oil p and application of P fertiliser© i© a eomon practice* 
The variety 1© capable of giving more straw yield at high 
level© of p than the wmnanded dose*

Phosphate m m g o m a t  of sloe Should take into considera
tion the nutrient status of ©oil, p requirement of tho variety# 
relative efficiency of the varieties to food an soil and 
fertiliser p* Rice ovs* for rioo-rice cropping sequence 
should be oo selected to reduo© wastage of costly fertiliser 
and utilise soli sources efficiently# Fertiliser application 
should be confined to only those varieties which are ferti
liser responsive# Residual effect of fertiliser should bo 
bettor exploited by growing variety Which can utilise soil p# 
succeeding © forttliser responsive variety#
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Abstract of analysis of variance t a b l e  f o r  dry weight o f  straw* uptafte of r>. anount of p. derived fron noil and fertiliser and A value at 30 and 60 hap respectively

source
'*oan square

d« At 30 ms> A t S i  ”XAP

Dry Uptake 
weight of P  of straw

APSJPF AFbPS a value ^ry ii.?taJ® rv*»pp 
weight of p 

o f  s t r a w

M W 3 A  value

variety 4 0.066* 0.00$* 0.039* 0.590* 134.88$* 5.01$* 68,010* 0.4ll* 64d«t* 1608,931*
Terror IS 0*006 0*004 0*003 0.004 7.933 0.430 0.304 0.003 0.327 28.931

•* Significant at 0.01 level
apfjFf*« Anotnt o£ pj'iooptioru,3 derived froti fortill 
APDPO- Aneunt of phoaphorus derived frora s o il
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8 .  MEOXTM o s m n o w  V A R IE T IE S

AljQtract of analysis of variance table for dry weight of straw# uptake of 8* amount of P derived from soil, and fertiliser and a value at 30 and 60 'JAP respectively

Roan square
At 30 DAP At 60 DAP

so u se ©  t l f Pry Optake afotp 
w eigh t -•’ of straw

W R  * a * v a lu e  o rjr Optake a f d f p  a p d p s  *a * v a lu e
w e igh t o f  P 

o f  s tra w

.* *♦ .. <S . t*. *. #"# #* #Variety 10 0.124 0.741 0.092 0.329 64.031 17.443 47.034 0.386 41.164 1253*226
Error 22 0.003 0.006 0.002 0.002 7.705 3.208 0.138 0.002 0.133 19*169

**

** significant at 0.01 level
A-'DFF - .Amount of pboejborue derived from fertilizer 

- Ansunt of phosphorus derived fron soil



AP̂ SSIOEC -III
a. short mMATim vmiTmwa

Abstract of analysis of variance table for height of the plant. racJber of productive tillers 
dry weight of grain, straw and 1000 grain, fertility percentage and s» uptoJce

.■©an scjuorc
Source d£ ciaight of 

the plant
??urab©r of ory weight Fertilitypercentage p upfcahe
p?ods*ctive^~‘*'-*̂ *̂” 
tillers ©rain straw 10Q0 grain

Variety 4 *#171.906 3.17?* 565.125* .-ft553.324 50.71* ##36.020 31013.00*
Srror 15 2.250 0.433 9.167 17.767 0.094 4.260 3759.40

■** significant at 0.01 level



Ap-.'’E*!DXX -IV
MEDIDfl rXJRATIOO VARIETIES

A b s t r a c t  o f  a n a l y s i s  o f  v a r i a n c e  t a o i a  f o r  h e i g h t  o f  t h e  p l a n t #  m sa h o r  o f  p r o d u c t i v e  t i l l e r s #  
d r y  w e ig h t  o f  g r a i n #  s t r a w  a n d  1 0 0 0  g r a i n #  f e r t i l i t y  p e r c e n t a g e  a n d  p  upturn

o.tt «*»«»**• .-<

source df Heightof
t h e  p l a n t

’lean scpiare

nucaber of
p rodu ctive*1
t i l l e r s

n*y weight
crain

■*»
s t r a w  1 0 0 0  g r a i n

fertility
p e r c e n t a g e

p  u p t a k e

variety 10 
Error 22

800.916* S.8Q6*
13*751 0.364

ft#443*206
21.273

1247.671* 58.97*
19.455 0.354

36*761*
5.71

165406*599*
1 7 8 0 .0 0
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a.. iD R T  m m i & t m i  v jo w s tz b s

Abstract of analysis of variance for 
a) ary weight of straw ar*3 roots

Moon square
Dry weight of straw acy weight of roots

source df

Variety 4
Levels 5
Interaction 20 
error 30

ht 30 &\P at harvest At 30 imp At harvest
*33677.3 0.827 1663.1 0.180

242143.6* 27.7of* 4150.4"’ * . 1.03
13122.2 11.397* 344.1 0.0920
12295.3 1.447 305.0 0.0313

b) Dry weight of grain and p uptabo

source d£

Variety 4
Levels 4
Interaction 10 
srror 25

"lean square
»ry weight of grain

0*930
5 * m
1.178

1*001

uptafte

* Significant at 0*05 level
♦* significant at 0.01 level

a t  3 0  h t  ita x v o s t

2.57$*
10*420'**
0*400
0*640

2505.3
33*4**
299.0
173.3
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ft. nsnraH vmhTzm varieties

Abstract o€ analysis of variance table £<r 
a) ftry weight of straw and roots

t’ean scfuar©

source af
Dry weight of straw Dry weight of roots
At 30 m p At Harvest At 30 imp At Harvest

variety 10 33109.6** 20.?!* #1297.3 * * 0.879
uOVOl s 438791.6** 154.73** 18149.9** 7.915**
Interaction so 14160.0 9.46** 765.7** 0.584**
Error m 9423.6 1.12 225.5 0.0977

(b) ory weight of <jrain and p totals©
Mean oguace

source d£ Dry weight 
of grain

p uptahe
At 33 OAP At harvest

variety 10 4.781** 0*938** 1270.SS**
sovol 4 40.144** 4.840** 4605.95**
Interaction 40 3.098** 0*990** 790.94**
Error 55 0.323 0.132 136.66

14 significant at 0.05 level 
** significant at 0*01 level
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ABSTRACT

_?iLEtea jlwtftcgfctan
m &  .MtUtefcten j&£  g ^ g g ^ M i

An investigation was carried out at the college of 
Horticulture# vellanlkkara* Triehur# during the year 
1904-*85 to study the efficiency of popular modem rice 
varieties of Kerala for absorption and utilisation of soil 
and fertiliser p as well as for their capacity to p defi
ciency tolerance*

a series of pot culture experiments was conducted 
using five short duration (Rohlnl# Jyothi# Anaapaoma#
Trivoni and XR-36) and eleven medium duration (Jaya# m-o# 
3ahari# Bharathl# naahuri# 1*1-20# Mo-4# ”o-e, Mo-7, iu4 and 
ir-42) rice varieties in Karappodam soil of iMttanad region 
of Kerala*

Cbo first pot culture trial involves evaluation of the 
above varieties for their capacity to utilise soil and 
applied fertiliser P using labelled superphosphate*
Ths experiment was carried out in cap#

The relative performance of all the varieties as xsll 
as thsir root distribution pattern were compared from another 
pot culture trial under Identical fertility c&ndlticns# Fer- 
tilieero and limo were applied as per the i>aekag© of practices 
recommendations of the Kerala Agricultural university* Ttoe 
e^erinont was designed in crd*
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an attempt wes also made to study tho p recjuirorwnt 
of each variety for tho fl^ntaioa of maximum grain and 
straw yield from a solution culture trial, solution con
taining all tho macro and mleronutrlents was used for the 
e^perlnont* Tho treatments consisted of cor&dnaticma of 
different varieties and different levels of ? supply. The 
various levels of o used were o, 1. 2, 4, 5* and lo pin.
Tho e^erirxmt was conducted in c m  factorial «3©eign.

Tho results indicated that cv* 2*V36 was having a very 
low p requirement for the oxpctssicm of raasdLncn yield poten
tial among short duration varieties and that it responded 
well to applied fertiliser p» indicating its fertiliser res- 
ionaivo nature as veil as tolerance to r> deficiency.

Trivoni and lohini were also having low requirements, 
hut they differed in their dependence on the source of p 

to meet t'x> roiuirsnent* rtohini tea capable of utilising 
native soli ? efficiently while a good response to applied 
p was observed in the cv* Trlvoai.

Jyothi utilised both the source of ? vis. soil and 
fertiliser; efficiently hut was found to have a higher 
requirement for giving nasdUmm grain yield*

Among the medium duration varieties cv. " ashuri has the 
lowest requirement and majority of its xnqulronont was' met 
from the fertiliser revealing its p deficiency tolerance 
nature and resixmsivonesa to applied fertiliser p*
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cv. ir-42 and ohassthl wax* found to bo tolerant to - 
deficiency duo to their capacity to utilise native soil p  

efficiently and lev roquirorrants of p#
cv, :M woo also having ion reguireosnt and it utilised 

both the sources efficiently* Out this was not very imieh 
reflected on tins grain yield#

ev# rvo send Jaya had occtparatlvely higher requironont© 
and it reflected well on the grain yield, out these varieties 
yielded poor at lover levels indicating its susceptibility 
to p deficiency#


