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INTRODUCTION

Population growth and food deficit would
still bs the greatast challenges fér humenity in the
decades to come. Even today more than half a
billion reople suffer chronic malnutritioh and hunger
for shortage of food. By the turn of this century, it
is projected that the worlad population will be around
alx billion end for more then half of them, rice forms
the ataple food.

Rice producticn will have to be doubled to
keep pace with the increasing populatiop in Asia by
2000 A.D. "It is estimated that an annual incresse of 1.3
million tons of rico is necessary to mtet ths neseds of the
teeming rice eating millions. The sky rocketing prices
of £ois:l.1 fuel dependant inputs is tho' major constraint
to increased rice p:oductibn. Therefore it is urgent to
explore possibilitias of employing various technological
alternatives to substitute tha expensive energy intensive



fo0d production technologies. Development of egronomic
techniques to help econcmize the use of chemical
fertilizers - the most expensive energy input in food
producticn especislly in dsveloping countries, is highly

welcoms, .

“he selection of proper variety suilted to a
perticular situstion is of prime inportones. Most of the
modern vérietiaa give high yields only whan they are grown
under ideal ccnditicns of sosil, water uupplf.and nutrients
and wall pxotectsd from their natural encmies. These
varieties 21sc possess the advantage of high fextilieer
responsiveness. But the farmers often cannot afford the
amount of fertiligors reqguired by thne rodern varieties to
express thelyx full yield potentiai.- They need a variety that
will give a fairly gocd yield with a moderate amount of
fertilizer spplicstion, which czn exploit and utilize both
soil and fertilizer nutriente efficientiy. IR 42 is such a
variety which combines high yleld potentiszl with the capacity
to yield well at low nutrient levels (IRRX, 1976). It has
good egroncmic chorecteristics o8 well as podersth drought
and submergence tolerance end resistence to major pests

end diceases.

The importsnt low cost factor next to varietal
selection is plant population. With the same level of



nutrition end water higher plent populetion gives higher
yield in many crops. The modern variesties of rics with
dwerf stature ars more responsivs to high plant pcopulation
per unit area, However, overcrowding of plantu‘ia also

not desirable as it invites tremendous competition omong
tha crop plants &nd incidsnce of pests snd diseases. This
inturn nscessitotes, the Qaintenapce of an increased optixum

plent population to'utiliae the high cost inputs efficiently.

Secdling age and number of ssedlings per hill are
two other importsnt ncn-monetary/lowcest inputs in trensplanted
rice crop. Seedlings of proper age mmust be planted in
right number to utilize the expensive energy inputs with
utmost efficioncy.

Ritrogen though moat abundant in the atmosphere
is the king pin in fertiligation limiting the yleld of wat
lend rice. Rit:oqen fertilizer being a high fossil fuel
dependent input, the use of any supplemental oig@nic
source will cut down the cul;ivstioq expenses of the
farmer. - Recently great attention is baing given to the
Azdlla-snabasna esscciaticnsg as o potuntial nitrogen source
in rice culture. The ingoyporation of'a:olla has reported
o inc:aaae rice yields from 132-54%. Compared to other

orxganic manures, this blofertilizer mineralises more



rapidly and nitrogen made aveileble to plants early.

Three seporate field oxperiments were conductad.
with low fertilizer Gose, in combination with organic
matter application through azolla and with high danaity of
plaét popu1§tioa. The approach meda i3 to optimise the
yYicld with minimel costly inputs and increasing non;manetary

and low cost inputs.

In a develuping country iinc wuzs the agricultural
scientists are thus facing a tremendous challenge to devise
most asppropriate end economically feasible rice production
tschniques to achiﬁve sustainsd high ylelds, Hence the
present 1qvestigation was underteken with the following

objeactives.

1. To assess the performence of IR 42 = a low
fertllizer responsive varlety, under different fertilizar

menagenent situations.

2. To svclusts the.effect of ege of seedlings and
plant populstion through spacing and nupber ©f seedlings and,
to arrive at an optimum combinsticon of ﬁoth in the above
variaty.

3. To ostimate the extent of econemy of fertilisaticn

by the integrated use of Azolla.
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REVIEW OF LITERATURE

With the advent of the modarn era of high
yielding rics varieties there was a spurt in nutritional
studies on rice in 1960°'s, most of them being oricnted
towards the response of these varleties to higher levels
of R, P and X. Such trisls have been céntined to the short
and medium gu:ation.var;atiaa. In recent years, however,
the escalating prices of fertilizers and a fear of shortage
of fossil fuel dependent inputs heve made many to toke
up work on thelpOl81b114ty of raduclng the use of fertiliser
inputs. There is also a nesd to make tﬁe technology more
suiteble for the amell and merginel farmers. Hence 1t was
proposed to investigatas the pouuibilitiaé of economising the
fertilicer dose in a low fertilizer responaive modern
variety by using suitable non-monetary and low cost
inputs, The review pertaining to the different aspecta of

the investigations are given below.
1le IR=42 = A low fertilizer responsive variety

Cultivation of the right type of varliety is
essantially a nbn menstory input and it is the first step
in production technology (Pilial and Katyal, 1977). Each



variety of a crop represénta differont genctic consti-
tution of o wverying potentiallities of yield and other
economic cherasctors. Under the present doy situvation of
continued price rissz of fossil fuel dependent inputs,

IR 42 eppesrs éo bz a gocd choice of modern rice yariety

for smeall formers to date because it has the copacity to
extrect and utilise.beth uqil and fertiliser nitrogen
sfficiently. The consistency of IR 42's relatively high
yield without nitrogen fertilizer mzkes it a suitcble
variety for low fertility conditions (IRRI, 1978). It
grgatly cutyielded two esrlier modern varieties, IR8 mnd

IR 26, &t D end 60 kg B/ha'1 in the drvy and wet sezzcons of 1977
gt IRRI. It a?ao gava high yields in fermgora fields at

0 and 16 kg li/he~l., Tha average yislds of IR 42 without
nitrogen fertilizer at three sites in Laguna Province in
1978 were 5.1 & ha~! in the dry season and 5.0 'l:/ha"'1 in

the wet season compared with IR-8's 4,7 t/ha."1 and 4.8 twhafi
(IRRI 1978, Knush gt al., 1979).

In a trial with five vctieties of Meshas clsy
with no N, P, K fertilizers IR 42 gave the highest yicld
of 4.6 t/ha~} (Ponnamperuma, 1979).

Toue nitrogzn use efficlency of IR 42 will be

a graat bocn to tha small farmers of South and South cast Asia



whers most rice lends are nitrogen deficient and rice
producers cannot afford large amcunts of fertilizers.
Hence rice types such as IR 42 will encble small fsrmers to
obtain stable yields in unfavourabls environments slso

(Mehadeveappa et el., 1979).

2. Rica‘nutrition

&mong the wvarious nutritional elements needed
by rice nitrogen is the most importsant one limiting the
¥ield of wet lend crop.. Most rice lands in Scuth and Bouth
East Asia except those of Melaylsia are deficient in nitrogen
(Kawaguchi and Kyume, 1977).

Considering tha cost of renufeacture, production
Of one kg of urea reguires 14,300 K csl (including mining
and transport). Thus nitrogen fertilizer applied as urea
at the rate of 1%0 kg ha'1 conswues an enargy of 1.7 million
K cal ha™! the equivslent of 160 litres or ten barrels of
petroleum ha™l (FFTC, 1984). Hence any amcunt of saving
in terms of nitrogen fertilizer alone will gefinitely cut
down the cost of cultivation.

2.1 Nitéogen fertiligation in rice

Universal response for nitrogen is observed in

wvet lsnd rice culture.



The favoureble rescongs to nitrogen is achisved
through its influsnce on growth end developirant of
morphologlcsl characters, yleld components and the metabolice

functions in rice plent (Hurate, 1969) .
2+.1.a. Hffect on growth charccters

& lineer incresse in plant height was chaasrved by
saveral iovestigators due £o the 2pplicestion of greded levelas
of nitrogen (Balasubremaniaen, 1960; Sethesivan, 1980 2nd
Padalia, i981). But Sunus snd Sadegue (1574) reported that
plant height wes uneffected by applied nitrogen.

Kunura (1956) observed a positive correlaticn
between the nusdor of tillers and tha nitrogen content during
the tillering stege. An increase in the number of tillors
with lncreagse in the smount of opplied B wes roported by
Gshima (1962). Halyonikutty et al. (1968) found & positive
correloticn betwesn the numboy 6F tillera and-ﬂ levels.
Chandler (1569) is also of the opinion that tillering in
rica iz highly influencez@ by the nitrogen level in the soll.
Howavuf. Reo (1963) end Neir (1968) could not obkein a
asignificent 1ncraas$ in tiller number with incrsasing rateos
of niltrogen application.



Murate (1969) cbmervaed highar loof arsa indax
(LAZ) with increese in niercgen 1eve;s especially boefore
panicle initistion. aAccording to Fagede cnd De Datta (1971)
and Tanaka (1%72) higher LAI values con be obtzimed by
increasing the nitrogen appglication end plant Qensity.
fha AT of rico planty was more at higher levels of nitrogen
(Tanaka, 1972 Yegeswarzs Reo ot al., 1972; Remaswamy, 1975;

Raju, 1879: ond Sathasiven, 1980).
2.1.b Effoct on yield and yield ateributes

Ramanujam and Sakkeram Rao (1971) concluded that
numbor of penicles per hill was incressed by higher lsvols
of nitrogsn. Bunus and Sadegue (1974) ernd Sreskumeran (i9e1)

crnld alszo oObserve a siwmilar trend.

Kunura (1956) observed a clasze correlsticon

1 and avarege N

between the numbar of spikelets panicle”
content of leaf bledes cne to four weoks before heading.

Shimizus (1967) found a close reletionship batween number
of spikelets per unit crea end the emount of H uptske by

the plent upto hesding. Daysnand et sl. (1972) eand Vormas
aéﬁ Srivestava (1972) reported that the number of groins

por panicle increased with incxeaaq ir nitrogeon lovel.

Azglegubremanian (1580) slzo cbtained olrilar pogults.

Aocording to Zunus.and Sclecue (1974) narbor of £f1illcd groins
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per panicle was unaffected by nitrcgen levels.

Ramanwémy (1975), Seghadri et ul. (1976), Katarajan end
Arunachalen (1979) and Sathasivan (1980) alsc could observe
simllar trend.

Thoumsand grain welght was mors at higher levels
of nitrogen (Ahmed and Falz, 1969 and Lenks, 1969).
On the other hend, Eunus and Sadeque (1974) concluded that

thoitsand grain weight was unaffected by nitrogen levels,

Kalyanikutty et al. (1968) roported an increase
in the sterility percentage with higher doses of nitrogen.
8imilar results were also reported by Mukherji et al.{19683),
Heir (1968), Muthuswamy et al. (1972), Eunus and S8adeque (1974),

2. ¥ield

Acccrding to Yamada (1959) the tsll hybrid
culture Hd responded poorly to low levels of soil fercility,
but exprezaaed high yield potential at higher levels of
fertilization., Potty (1964) obtzined significent increese
in grain yield with increase in doze of nitrogen.
Subramaniem (1965) recorded yield response to nitrogen upto
27 kg na"! in o tall long duration variety, Lenka and
Behera (1967) observed significsnt increass in vield upto
120 kg nitrogen ha™! in dwarf types and upto 80 kg ha~% in



11

lccal verieties. &Sood end 8ingh (1972) recorded higher
grain yialﬁ in tall indica ricc with en incresse in the
levsl of K from O to 90 kg ha™1,

Tanaka klgsa)hcould not observe any spparent
inerease in g:a;n ylald with higher levels of applied
nitrogen in both 1ndica end jepanica varieties. Similap
reasults wers reported by Bailr (1568).

Straw yleld was found to Se incressed by higher
retes of nitrogen aypl#cation‘(Potty,'1964,.Sehu and Lenka,
1967, Lenka and Behera, 1967). .Nair (1968) and Place et al.
(1970} alsoc observed similer results. But Gopalekrishnan
et al. (1970) and Dapniel (1971) could not notice any
significent effect of nitrogen lovels on the yleld Of straw.

‘@hus from the above review it is seen thﬁt H
fertilizetion hed a éasitive influsnce on growth characters,
yield attributes such as number of paniclas-n"z, thousand
25\ grain weight and yield of grain and straw whoreas nurber
of fililad graina panicle“1 vas not much influenced. Higher
sterility percentage wes also asscciated with higher

N levels,
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2.2 Phosphorus fertilization in rice

Phosphorus has s key role in rice nutriticn.
Rice plant nesds a continuous supply of phosphorus
throughogt the growth period, especially before end during
tillering and before formatien of the flowvar primordia.
An adsquate supply of phosphorus at the beginning of growth
promotes root development snd thus tolerance &6 possible
dry spells, Apart from this, it encourages active
tillering; early flowering and ripening with higher thoussnd
grain weight (Atanasiu: and Samy, 1983). By increasing the
phosphorus ‘content of grains through phosphorus application
the quality of grein will be improved.

2e2.8. Effect on growth end growth characters

Tenoka et &l, (1§60) observed taller plents
with 1nczaasinq levels of phosphorus upto ten ppin. According
to Potty (1964) epplication of phosphorus influenced the
height of plants ohly in the vegetctive stege. PFlace et al,
(2070) ond R?a:gsmﬁ‘-al‘_s_;(ig'n) slzo obtained similar results.

Enyl (1964) reported an incresse in the number
of tillers with higher levels of phosphorus applicetion.
According to Potty (1964) incresse in tiller production

with increasing levels of phosphorus was cbserved only 1in the
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vegetative stege. Lusanandena and Suwenewsong (1967)
also noticed higher tiller number with higher doses of
phosphorus application.

2e2.b. Effect on yield and yield ettributes
{i) Yield attributes

Sreenivasulu and Pawer (1965) could not obaerve
any significant effect of levels of spplied phosphorug on
panicle production. Place et al. (1970) also chserved

siwiler resules,

& merked increase in the numbsr of groeins per
penicle due to phcsphorus epplication upto 14 kg na~1
was recorded by Potty (1964). ©n the other hand, €ately (1968)
angd Rao gt al. (1974) could not Observc any influcnce of

phiosghorus applicaticn on the number of fiiled grains,

Thousand grain welght was ssen to be unzffocted
by applisd phosphorus (Potty, 1964 ana Rao at al,, 1974).
But, Plzce et al. (1970) registered a dscrease in thousanad

grain welght with increase in levels of phosphorus.

According to Potty (1964) varyiﬁg levels of

phosphorus had no influence on sterility percentage.
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(2) Yiela

increased grein yiclds with increesing levels
of phosphorus was reported by Enyl {(1964). Subremaplan
(1965) recorded reaponsa to phosphorus epplicaticn unto
Edﬂ&?il@i%i5in long duration varieties, Sahu (1965) also
obsarved increased grein ylelds with higher levels of
phos?horua application upto 45 kg hal. Un the other hend
Vijayzn and Menon (1965) @id not notice any significant
effect of phosphorus on grein yield in two tall verieties,

Straw yleld was found to be ingreased with the
application of phosphorus upto ﬂﬁfﬁﬁg:haiig (Krishna“Tao
et al., 1962). Sahu (1965) concluded that spplication of
higher rates of phosphorus had little influence on straw
yleld, From the above review, it is seen that phosphorus
fertiliration hed & £avoureble effcct on the growth attributes
end yleld of grain and straw while little effect was noticed
on the yleld attrikutes,

2¢3 Potessium fertilization in rice

Poga'-;um.playa an important role in the nutriticn
of rice. It has a positive influence on tillering and on
the size and weight of grains. It is assocleted with the
synthesis and tronslocation of carbohydrates and grain |
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development, Further, it renders resistznce to pests,
diseases and to adverse climatic conditions by atrengthening

.and stiffening of plant ceslls.
2.3.8. Effect on growth and growth charecters

hecording to Baveppa and Rac (195%6) plant height
was increased with increase in potassium applicaticn.
Similer results vwere reported by Mukherii et al. (1568).
But Potty (19€4) could not notice any influence of potassium
levels on the height of plents vwhile Sshu sand Manoranjen
Ray (1976) recorded a reduction in plant height with

potessium application,

Increase in tillexr number with increase in levels
of potessium was obgerved by Bavappa and Rao {1956) wheress
Potty (1964) and Mukherji et el. (1968) coculd not obtzin

eny favourasble effect of potsssium on tillering.

2.3.bs Effect on yield and yield attributes
1. ¥ield attributes

Panicle number was found to be incraossed with
potassium application (Bivqppa and Reso, 1956), 8shu and
Manoranjan Ray (1976) also reported similar results.

According to Baveppa and Reo (1936) potassium
application increcsed the number of filled grains panicle'l



and thousand grain waight; Sreekumazran (1981) recorded
more number of £illed grsins pemicle"1 at the highest dose
of potassium tried (90 kg/ha). He observed maximum thousand
grain weight at 70 kg ho~t of potassium., Dut Potty (1964)
did not find any positive influence of potossium on the

above chareacters.
(2) ¥Yielda

In pot culture triels, Tanaka (1966) recorded increase
in yield with potassium levels upto 200 ppm 4in the tall
indics verlety Peta. XKanwar and Grewal (1966) and Schu
and Roy (1975) also obtoined similar results. Mahapatra
and Prasad (1970) recorded an average respconse cf 472 to
1353 kg grein ha~d wien potassium application in modern
varieties. Sreekumaran (1981) cbtainead highest grain yield
at 45 kg potassium he~l whereas Guar and Singh (1982)
noticed a reduction in grain Yield with higher levels of

potassium tried.

Esgkimuthu et al. (1975) observed an increasc in
strew yleld with increese in lavels of applied potassium.
According to Sreekumaran (1981) highest straw vield was at
60 kg potassium ha™l, But, Potiy (1964) could not get any
responge In strsw yleld due to the aspplicaticn of higher

doses of potassium, Potassium fertilization alsc possesses
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a4 favourable effect on the growth, yield sttributes and
yield of rice.

3. Rice nutrition in relszstion with cultursl and
nenageinent practices

3.1 Specing

According to Yemada (1961) higher plenting d=naity
within limits produced more total biomess and grain per
unit srea when rice was grown on less fertilized soil.
Under fully fertilized condition, the growth of plent was
accelarated, tha space wes covered with leaves, and the
totel biomess production par unit area at harvest becams

constant regsrdloss of its density (Hira ot al., 1959).
3el,a. Effect on growth and growth characters

Increased plant helght was observed with wider
spacing (Ramish, 1937; Vechhani ot al., 19G1; Mishra, "1976;
Ibrahim ot al., 19680). Lel e&nd Xi (15567) reportedwhéiher
plont heilght with cleser spacings. Tallex plents were
ehaorved under dense stonds in the initisl stages wherees '
the somc was ohserved under low denzity &t maturity
{(tiishiyema, 1977). Cheng and Su {1977) obteined increease
in plant height with dscrease in spacing in the semidwarf

indica rice cv. Cauvery end tha tall local indica cv. Hesur
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in Seudi Arebia, But Subrecmenisn (1965) and Shahi et al.
(1976) concluded that plant height was unaffected by plant

population.

Bhaktal (1560) observed increased tiller number m—2

with wider spocing. Similor results were reported by
Vechheni at al. (1961) slsc. DBut Mishra (1976) obtained

2

increased tiller number m™ © with narrow spocings of 20 x 5

and 10 x 5 cm.

Murate ot al. (1§57} found that narrower the
spacing, greater the photoaynthetic sbility at early to
middle stzge of growth. Howaver, the relaticnship was
reverse in the later stages. Mehrothra et al. (1975)
roported an increase in LAI with a spacing of 10 x 10 cm
an? a docrease in LAY with wider spacing. HKishra (1976)
cbhszrved an increaue in LAI with narrow spacings of 20 x 5
end 10 x 3 cm. Seversal investigatérs like Chang and Su
(1937), Palonichemy (1978) and Ghosh et al. (1979) also

found an increase in LAT with eloser spacings.

d.1.b. Effect on yleld and yield attributes
(1) Yield attributes

Vachhanl et al. (1961) obtained higher number of

2

penicles m"° under wider spacing whereas Mehapatre (1969) and
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Mohapatra et al. (1971} recorded more number of panicles
with closer spacing. Kurup end Sreedheran (1971) reported

an increasa in the panicle number m"2 with a specing of

1

15 % 10 cm at 120 kg H ha" " in the varioties Karuna and

Annepoorna. Halr end George (1973) also found an increase

in the number of panicles wme with a spacing of 10 x 160 en

at 120 kg N ha™l,

A reduction in the number of £illed groins

1

penicle ~ was reported by Neir and George (1973) in culture

12035 with & closer spacing of 10 x 10 em et 120 kg N ha™l.
Raj et al. (1974) observed higher numbor of filled

grains per panicle in IR 20 with a spacing of 15 x 5 cm

i

at 200 kg N ha™“, Mishra (1976) reported that the numbor

of filled greins per penicle was reduced by closer spaecings

of 20 ®x S and 10 x 5 cm. Polanichamy (1978) found more

nunber of £illed grains panicle'1

140 kg N ha"l,

with wider specing at

Sewersm et al. (1973) observed an increasse in

thousand grein weight with closer spacing at 200 kg N ha™1
wherees Nair and George (1973) found a decrease in
thousand grain weiéht with & gloser spzacing of 10 x 10 cnm
at 120 kg N ha”™l. Mishre (1976) recordsd o decrease in

thousand grein weight under nitrogen constraint with closer
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spacings of 20 x 5 and 10 x 5 cu. According to

Palenichemy (1978) closer spacing recorded more thousand
graein weight. Higher thousand grain weight was observed
-1

in wider spacings at 140 kg U ha end in closer speacings

at 100 kg N ha™2,

(2) Yield

Under low fertility status highest grain ylelds
were obtéinaﬁ’with ¢loser spacings of 10 2 10 em in

and wl
varieties Pacdma, Jaya, BC 6. At 100 kg N ha

Padme geave
the highest yield at a specing of 15 x 10 cm while Jays
and BC 6 gave the seme at a closer spacing of 10 x 10 cm
at IARI (IARI, 1969), Mishre (1976) observed higher paddy
yYields at specings of 20 x 5 and 10 ¥ 5 cm than ot wider
spacings under nitrogen constraint., Perashar (1976) found
that highest paddy yields of 6.46 t ha~) wag obtained at
7.5 % 7.5 cm end the lowest yields of 3.8 ¢ ha~! at 30 x 15 cn
in the veriety IR 8. Highest ylalds were reported at

15 x 15 cm and 22.5 % 15 cm compared to seven other
specings tried in the variety SR é& B (Bhattacharygp.1977).
Chang end Su (1977) reported inereased grain yield wizh
wider spacing in varietias, Cauvery snd Hasawi. Ghosh

et al. (1979) observed highest yield at & spacing of

15 x 15 cm with 50 kg N ha” -1 and et a specing of 20 x 20 om
with 100 kg N ha=! in the variety Pankaj. Chaendraker snd
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Khan (1981) found that optimum grein yields of medium
and late maturing varieties were obteined at a spacing

of 15 x 10 em or 20 X 10 cn and e2rly varleties at

10 x 10 cms In Manipur, highest grain yield wes chtained
at 15 x 15 cm spacing compared to 20 x 20 and 30 x 30 cm
(8ingh et al., 1962). In Khardgan rica, ylelds increassd
with increase in K rates and crops grown at a spacing of

10 x 10 cm gave higheat yigld than those grown &t widsr

. ket .
spacinga (Singh et al., 1982). Singh,jigaﬁj

recorded highest
vields in nerrow apacing of 10 x 10 cm compared to 1S x 15
and 20 x 20 cm, Thangemuthu and Subramaniazm (1983) reported
that a specing of 20 x 15 cm. (33 pléntu m=2) gove significent
increase in groin yield in wet and dry s;asons. Theathareppan
and Palaniappndfgggbludcd that a spacing of 20 x 10 cm was
best regardloss of seedling/ ’age in the short duration
varlety Rasi. 2According to ajid et al. (1976) rice yleld
daéreiscd'with increanad spacing. Bﬁt this «ffect was

fcund to be reduced under higher fartility levels ond the
highest rmean yleld was ;btained at a spacing of 15 x 15 om.
Shahi et 21. (1976) cbserved noc significent difference in
grain ylelds at various spacings ¢ried in the veariocty Jays.
8ingh ot al. (1982) concluded that for early transplanting,
spacing 4did not zffect grain yield in the rice veriety

Hgoba in Mséhalaya. Singh (1982) could not obaserve any
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significant effect of spacing on yleld in well reclaimed
scil. Raju s#nd Rao (1983) also obaerved no significant
differsnce in yraln yield due to variocus spacings.

Sghu et al, (19280) reported that horvest index
vas reduced aignificantly under high Hitrogen ratoes cnd high
plent denaity with 8 spacing of 20 x 20 cm compared to
60 = 60 cm. |

Subremsnian et al. (1974) found that the protein
content of rice was unaffected by lsvels of nitrogen or
spacing, However Mishra (1976) reported that clcser specings

decreased the nitrogen content of grain and straw.

¥rom the chove review it is evident that the effect
©of spacing on growth, yizld attributes and yleld of rice
depend mainly on the duration of the veriety. In general,
short duraticn varieties roguire closer spacings while medium
snd lats duration variaties prefer wider spacings for optimum

performance.
3.2 Aga of seedlinge

&ge of seedling ls one of the lmportant non-monetary
input which can influencs the production considerably. As
the purchasing pover of inputs of farmers is low, thors is

need to make up this deficiency of inputs by emphasising the



23

asdoption of non-monetary inputs (Chniller et al., 1984),

Smodling age and nuwber of seedlings h111"? to be
transplented at sach hill are two non-monetary/low cost
inputs in trensplanted rice. The age and number of seadlings
should be optimum to derive the maximum benefit from the
higb cost inputs. The optinmum ege of seedlings used for
tranasplanting in rice slsc varies with the duration of
varieties, season anﬁ managemsnt practices (Mahspatra and

Leelavathy, 197f).

Tho &ge of seedlings used for trenaplanting varies
with countries. Trijillo (1961) reported that tronsplanting
i1s done at 40 to 60 days after sowing in Korea. In the
iower plains of Indonesia 35 to 55 days old seedlings are
Planted while 70 €0 100 days old zeedlings are planted in
the mountainous regions (VzndeGoor, 1955). According to
Brown (1958) rice is transplanted 4S5 to 65 deys sfter sowing
in Malayasia, whereas Cada and Taleon (1963) reported the
use of 315 to 45 days 0l4 seedlings in Philippines. Under
'Perut condition, even 75 days old seedlings of the locel
veriety 'Mipabir' can be planted (Ssnchez enc Larrea, 1972)
wﬁeraal in Kerala 18 days 014 seedlings of short duration
varieties and 20-25 days old seedlings cof medium durstion
varieties are recommended. Under 111 drained conditicns,

the long duration varieties like Pankej, Jagenath, anh IR §
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are to be planted 30 days after sowing. However, during
virippu season, age of seedlings can go upto 35 days in

the case of madium auratién varleties end 25 deys for short
durstion verieties ((KAU 1981])].

Barthekur and Gegsi (1974) found thet 30 dsys old
seedlings are good for tranaplanting in Jaya and IR 8.
According to Balasubramonian et al. (1977) for late planting
older sesdlings of 35«45 days may be used for the vericties
IR 8 snd IR 20. |

It i3 seen f£rom the above reviéw that the
optimum seedling age in transplanted rice appears to depend

upon the variety, season and management practices followed.

3,2.a,  Effect on growth and growth characters

With differenﬁ sgas of seedlings, incrcase in N
spplication vas seen to increase the height of plants.
According to Palanichamy (1978) at higher levels of N
application younger seedlings were found to rccord more

plent height. Similarly, Venkateraman (1981) reported a



25

reducticn in plant height with aged seedlings. O©n
the other hand Sundararajan (1978) concluded that
the plant haight was unaltered by N at any of the age
levels triad,

Singh and Ehattacheryié (1575) observed a
reduction in tiller pfoduction with aged sesdlings. OCn
the contrery, Sundorarajan (1978) concluded. that incressed
H levels increesed the tiller number even in 40 days old
geedlings. But Saerai (1972) could not notice any signi-
ficent effect of age on tillexinge. '

In medium duration varioties the leaf arsa index
incxeaseq with the usa of older ssedlings. Sundararcajan
(1978) racorded higher lesf area index vzlues in 30 days
0ld sesedlings followed by 40, 52 and 20 dzys old seedlings,
Furty and Sshu (1979) could observe a reduction in lcof arcs
index at flowering by nine per cent when 60 days old seedlinga
were transplanted in the short duraticn variety Rasi, They

3130 reported that significant reduction in leaf area index



26

at flowering was not evident in medium and late maturing
varieties. Thasthareppan (1983) obsarved that loaf a:aa'
indax was not adversely affected upto 40 doys in the early
maturing varioty, Rasi and 45 Qays in the late maturing
variety Co-40,

3.2.b Effect on yleld znd yicld attributes

(1) Yigld attributes

According to Sanchen and Larrea (1972) delay in
transplanting from 30 to 60 days Qae sascclated with a
decrease in the panicle nusher hili™i, Singh and Bhattacharyya
(1975) elso pacorded a refuction in the number of panicles
with increase in age of seedlings. Sundararajan (1978)
observed higheat nusber of penicles hill™! with 39 days old
seedlinga., But Baseral {(1972) eculd not get eny significent
Iinfluance‘aﬁ a2ge on panlole number. Theetherappan (1983)
concluded that the nurnber of panicles ni11”? was not advagrsely
affected uptc 40 days in the early meturiag voriety Rasi -
and 45 dayz in the late moturing variety Co-40. .

Less number of grains was. associated with older
sesdlings (Senchez end Larrea, 1972). Raduction in the

nunber of f£illed grains per panicle was cbmerved in the case



27

of cvercged es well as very ycung saedlings (Sundararsjan,
1978) vhersae Murty snd Sehu {1979) obtained 15-20 pexr cent
increase in £41led grains wlth eged seedlings.

Sanchez and Larres (1972) chserved slight decreasse
in thousend grein weight with gged seedlings when plsnted
'in the second crop seascn, Decrecass in thousand grain weight
with older seedlings in the second creop aeasdn was reported
by Seshadrl et al.(!??ﬁ) and Anon (1961) under Rersla
conditions. However, Sunderarajan (1978) and Mancharan {1981)
could not cbserve any significant effoct of age on thousand
grain weight. Thus the results do not reveal a constant
trend and ia found to vary according to the situsatiocn.

(2) Yield

Harayanaswanmy and Regarathinam (1966) recorded

highest grain yields in varieties ASD 5 and ASD 11 with 35
days than with 25 end 45 déya old seedlings. Seocrai (1972)
cbtained highest grsin yield with 40 days old seedlings in
the variety Peta. According to Sanchez end Lerrea (1972)
yleld reduction due t0 pilanting of aged seedliings is nmore
proncunced in early maturing than in late maturing varietics.
Annappan et al.(1973) observed that 25, 30, 35 and 50 days
cld sesdlings were comparable with ragard to grain yleld
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in the veriety *Ponni'. 'An increase in the grain yield

of rice variety IR 8 wes observed with 36 days old
seedlings (Dargen and Gaul, 1974). Shahi and G111 (1978)
reported that seadling age showed positive correlaticn
with paddy yleld and yield conponents in varioty Pslmen 579
and Jaya. B8ingh cnd Tapat (1978) reported that 34 days for
oarly maturing and 40 deys for lateo maturing verieties are
good. Sﬂé:ma et al., (1979) ohserved consistency in yield
reduction due to planting of aged seedlings regsrdliess of
seedling number in rice variety Pusa 2-21, whereas in ghe
mediun duration veriety Jaéa. the magnitude of yisld reduction
due to overaged seedlings wes low. In the case of rice
veriety Rasi, grain yleld was higher in 40 2nd 60 Aays when
compared with 20 days olQ seedlings (Murty and Sahu, 1979).
Singh et el. (1980) raported that Ratna snd Sone gave the
highest grain yield with 35 days old seedlings in saline
alkzli soils. Naterajan et al. (19803)obsexrved that et
Tirux, the best age of TXM 9 and ADT 31 was 40 days to
produce significently higher ylelds than 25 and 30 dsys
old seedlinga. Khan and Swarnkar (1920) found that seven
Week 014 seedlings wers superior to six week ola ao&dlinq-
in respect of yield under Hadhya Pradesh condition.
Navakodi et sl. (19€1) reported that for both short and
medium duration varieties upto 40 days 0ld seedlings can be
planted without significant yleld reduction in sandy loam
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soils in velley land under mld altitude condition of
Maghalaya., Pznds and Das (1978) could not obsarve any
yield reduction by planting 50 days old seadlings in four
high yielding varieties under Sambalpur condition.

Pyarelal et al. (1981) slso noticed a similar trend.

Ghosh (1982) observed thet paddy yleld decreasmed with
incroase in seedling age from 40 to 50 and 60 days on lzate
planting in khsrif and with older seadlings yields were
significantly higher at c¢loser spacinga. Islam and

Ahmed (1983) reported an yialdlincreaao uptc 50 days beyond
waich the yield decreased. Murgggat el, (1983) observed
significant increaase in paddy yield whan ¢older seedlings

(45 and 60 d&yn cld sezdlings) were planted in the variety
IET 7251 snd had the lowest spikelst sterility. Patel et al,
(1983) obtained higher p=ddy yields by planting 24 dsys old
seedlings to & depth of 3-4 om in puddled soll. Patel and
Patel (1983) recorded maximum grain and strew yleld in the
variety Ratna with 35 days old serdlings while Raju and

Rao (1983) obaarvod highest grain yield in Jaye with 25
days old saedlings. Chandresekhoran et al. (1884) could
not notice eny reduction in yield due to planting of older
seedlings. Chillsr et al. (1984) cbsarved higher yields
in 36 days old seedlings than in younger seedlings. MAocording
to Reddy and HMitra (1984) highest grzin yields were recorded
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with 55 days in the variety CR-1016. According to

Rama;wamy et al, (1985) under lcw nitrogen lavels, 40 deys
old seedlings vielded better theén other age levels tried.
Singh et al, (1982bJobserved no significent effect of age

of secdling on late planted rice yield. Shahani.et al.{1964)
concluded that.grain yield was uneffected ﬁy seedling age

at trensplanting but ihcraaaqd with increesing fertilizer

levels.

Palanichany (1578) observed a significant increase
in protain content of rice and N content of straw with
increase in the age of seedlings. Thestharappan (1983)
‘reported thet HPK upteke of rice plants was not considerably
reduced upto 45 days.. Mencheran (1981) found that there was
aignificent influence of 2ge of seedling on the K uptake,
The uptake by the crop was higher in 25 and 35 then with
45 days 0ld seedlings. He also observed that P uptake weas
highér in younger seedlings than older seedlings wheress X
uptéke was unaffected by age. Sundersrajan (1978) also

reported similar results.

‘The above revizw revesls that 'short duration
varieties require ycunger seedlings while m&dium_aud'lonq
duration varieties require older seedlings for thair optimum
performence with regard to growth, yleld -ﬁtributea and

yield of rice.
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3.3 Number of seedlings ng11~2

Higher N rates are nac@ed to obtain an yleld
response of low tillering variaties to increased seedling
nunber (IARI, 1971). At 100 kg M, the grain yvield of the
variety IR 127-80-1 increased from 2.5 to 4-4tha™) when

the number of seedlings waas increased from ore to six.
3,3.a. E2fect on growth and growth characters

Rumiati and Oldemen (197¢4) reportad a dacrease
in the tiller number hill™} with increses in plant popula-
tion. Pothiraj et al. (1377) chservad that maximum leaf
ares indax st flowering was obteained by plenting one
seadling per hill and 100 hilla @2, Reduction in the hill

2

nexber m ¢ reduced lsef area index st all stageas.

3.3.b. Effect on yield and yleld atiributes
{1) Yield attributes

Rumiati and Oldeman (1974) recorded s decreazse in

the number of panicles 1111~} and number of f£illea groins

1

panicle = while an incresse was noticed in the thousecnd

grain waight. With variety Pelita I/1 a grein yleld of
2

2

660 gm m ° wss obtained at the higheat density compared to

502 gm m < at the lowest denmity. HKatarajan (1982) cbserved
an increase in panicle number hill™! by 15.5 per cent in

Ponnl end 11.6 per cent in ASD 15 by increeasing the numbar of
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seadlings h:lll"1 from two to six. He als®o reported that
all other ponicls charscters wvere reduczd by incressing

the seediing number ni11-t,
(2) Yield

Kang and Choi (1976) reported that increesing
the number of seediings per hill increased grain yields in
the rics variaty:Tongil especially for late seascn planting.
Sharms et al. (1979) found an incrcase in yield when the
‘nurber of saedlings from the same aje éxoup rose from two
to six hill™l. According to Nalr et al. (1983) doubling
plent density snd shallow planting (3 cm) at the sane N
level resultaed in only moderate yileld incresses in the early
maturing veriety Jyothl. Geutam end Sharma (1982)_ reported
increased grain yields due to high plenting denaity
(400 hills m™? against 2% hills a~3) Ly 10 per cent in Ratna
14 par cent in Resi and 24 per cant in Ceuvery. Leal et sl.
(1982) found that incrsasing plant density increased the
yield of the ;e:tllizcd crep. The response to higher plent
density was greeter with 50 kg N ne™l than with 100 kg N ha~t
indicéting that the higher H rate cnmpanaaéed for low plant
population. Gautam end Sharma (1923) reﬁcrted thot early
maturing verieties like Roatna, Rosgl and Csuvery almost
egualled Jaya in yiald—at high plant density provided the
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envircamental condlitions were the same for zll verleties
during the reproductive snd ripening period. Hgnu asné
Allurli (1983) observed sn increase in grain ylelds in
varieties FARO 27, ITA 117, ITA 235 as the plant density
was increased £rem 28 x 10° to 217 x 10> hills ha™! in
ppland rics, Wasano (1963) alwmo found:bignificant incraase
in yield as the plant density was increased from two to
thres scedlings a1~ in low lana rice. S?ahi st al.(1976)
could not notice any significent differcnce in ¢grein yield
whnen the sgedling number wes increased from cne to four
nid-t, 8ingh (1982) glso observed no significent effect
of plant population on yleld in well reclaimed soil,

It i5 evident f£rom the abova review that increasing
the plant denplty by increasing the saedling number from
two to six hill'l was found to be beneficial to obtaln higher
vields., Tno tiller number #nd LAI ware alsc influenced
 £avoursbly by higher plant demsities especlally in the
vagetative growth gstage.

3.4 Az0lla - & low cost biofertilizer for rice

Recently mors and moze attention is being given
to the Azolla - Anabasna associaztions as a potentisl
nutrient source in rice culture. %The symbiosis between

Azolla and Anabeaena is most efficient in nitrogen fixaticn,
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Vericus reports revealed that under favcourable conditions

upto 900 kg N ha™} year ~1

could be fined by azolla (Singh
1977 a, b and ¢ and 8ingh et al., 1982 a). On dry welght
baasis it contains 3 te 6 per cent N, 0.5 to 0.9 per cent
P, 2 t0o & por cent K, G.86 to 1 por cent Ca and troces of

other micronutrienta. It can fix as much &5 1.5 kg W ha'l

i 1 year“l (Watenabe ot al., 1980).

day™ - or 500 kg N ha~
Incorporation of one layer of azolla into soll bafore
trensplanting rics seedlings incrsasad Qrowth and paddy
vields by 12 to 30 per cent depending on the cultiver and
saason (Singh, 1977 a). Besides substituting the chemical
nutrient reguirement, azolla haz the effect of gresn manuring
also, Azolla was used as gfean menure in Japen as cerly

as in 1947 (fujivers et al., 1947). Moore (1969)?ﬂ%huyet
and Tuan (31973) reported the value of azolla as a potential

N supplying groen mapure.
3.4.8. Effect of azolle on growth and growth charccters

Singh (1977 b, &) reported an increase in plant
height and qiller nunber with the incorperaticn of Azolls @
10 t ha~}. Similar roouits have besn obteinzd by Subudhi
and 8ingh (1980), Jaikumarsn (1981) znd Mathewkutty (1082).
Seventy f£ive per cent X with Azolle preoduded the ssme LAT

as that of 100 per cent H applied eitlier alcone or with
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Azolla or farm yerd manure (Jalkumaren, 1981). Mathewkutty
(19682) concluded that utilization of azolls in combinaticn
with 30 kg fertilicer N st z2ctive tillering stage gave
higher LAIL.

3.,4.b. Effect on yield and yiald attributes
(1) Yield sttributes

-1 was cbhserved

Aun increase in filled grsins ?lniclm
with azolla application along with urea than with ures
slone (Xulasoorys and Desilva, 1977 2). DAecording to Singh
(1977 ¢) azolla inccrporation at the rate of 10 ¢ ha~1
increaged the nunber of panicles @™ in varieties IR-8 and
Supriya. Hax;mum nunber of panicles, filled greins and
percsntage of f£illing was obssrved wilth 1ncorpofation of
aﬁolla at the rate of 5 t ha"! with 75 per cent of the
rocommended doss of N (Jeikumaran, 1981), He also :cyortné
that the test waight of gfaing with 7% per cent N along
with Azollas was compareble with 100 per cent N application
walonee ﬁathewkutty (1902) also could register higher panicle
numbey, number of filled grains peniclc'if%gbusand grain
weight with the application of azolla alohg with Fertilizer N.
The above review :Qvaals the favourable affect of Asolla

application on the yicld attributes.
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(2) Yiela

Studies at CRRI, Cutteck revecled that azolla
incorporation at the gate 10 to 12 ¢ ha™?
increase in rice yields (S8ingh 1977 b, 4 and e). Axolla

gave significant

incorporation resulted in increased groein ylelds of 12 to
25 psr cent in rice Qé:iotiaa IR-8 Supriya, Vani and

CR 1008 in khopif and an increase of 38 to 41 per cent in
£abi (Singh, 1977 b). He found that combined applicetion
of azolls at the rats of 10 ¢ ha."1 with 30 or S0 kg
fertilizer N ha™}

by 60 or 80 kg N applied slone. Srinivasan (1977) reported

gava yields eguivalent to that produced

an increase of sbout 19 per cant and Haé%aba (1977},

13 per cent incresse in grain yield through Azollas incorpo-
ration wheress Singh (1979 hd:obtainad.54 per cent increase
over control. Sundarzm et al., (1979) reportasd that szolla
incorporation at the time of transplanting or first weeding
along with 75 per cent of the recomnended dose of il recorded
higher grain yield than spplicaticn of full recomrended
‘dose of N, Arunachalam (1980) obtained incressed grain

and straw yleld with azolla application. Natarajan et al.
(léeofialao reportad similar results in all seasons.
Sriéznivasan (IQQO) conclud;d that yield increases in the
short duration variety ADT 31 were significant for arolla
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application upto 60 ¢ ha"':l at the paddy experiment
.mtetion, Aduthurai., HAccording to Jaikumaran (1581) azolla
incorporation along with 75 per cent of the recomranded
dose of H gave rice yields eguivalent to that cbtained
with full recommended dose of N alone or in eembination
with ferm yard menure or azolls; Keushik end Venkiztaramen
(1961) found that in pot trials with 'Basmathi', grain
vields incressed from 3.58 in control to 5.6 g pot™! with
azolla spplicaticn clone. IHathuc et al. (1981) .observad
an increase 19 grain vield of rabl rice by 4.4 per cent
with azolla alone, 17.8 per cent with 100 kg N ha~! ana
by 22.2 pesr cent with a cenbination of azolla and H,
Kannaiyaﬁ et al, (1983) found that plots treated with 30 kg
4 -hn"z as. fertilizer end 30 kg H as azolla at 40 x 10 om
spacing gave the highast fj.eld. Krishnarsjan and
Belesubremanian {1983) reported that grain yield increased

from 5.2 t ha"'1 in control to-é.:*t m:",:l

1

with incoxporation
of azolla @ 6 t ha ",  Mathewkutty end Sreedharsn (1983)
racorded highest grain and strow ylelds in treatments having
basal incorporation of agolla combined with inoculation.
Greenivasen (1983) observed increase in grein yields with
all levels of H snd azolla application in 'ADT 31' under
hduthursl condition, | Tshmide] and Abdul Rader (1983)

concluded that agolla incorporaticn alone or in combination
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éith uraa atimﬁlatad rice growth and incrsased both grain
and straw yield. Kannaiyan et al. (1984) reported that
highest groin yield of 5.08 t ha~! was obtained with

60 kg N he~! plus azolla compared with 4.33 ¢ ha"! with
60 kg N alone while straw yiclds were h#gheat with 90 kg N
plus azolla in IR«20 during the samba season. Thus it is
evidant that the extent of increase in grain and strew
yield varics with the varieties, mathod of application of
azolla plus the soll and climatic condition of each place.

3¢d.Co Effect-on fartilizer substitution

Several workers have reported abcut tha N eccnomy
through the incorporation of azolla (81Agh. 1677 b,c,d, e
Singh, 1978; Watenabe, 1978; Arunachllam.'IQBO: Subudhd
and Singh, 1980 and Subharso, 1981). Singh (1977 a)
astimated that a layer of azolla covering one ha of rice
fleld produces 10 t of green ﬁatter conteaining about 30 kg

N ha~1

« According to Sawatdse et al._(1978) and Sawatdee
and Sestanum! (15979), azolle incorpocfation registered rice
yvlields equivalent to‘that obtained through the application
of 37.5 kg inorganic N ha~3i, Studies by Govindarajan et al.
{1980) revealad that plots traated with 75: 503 50 kg NPK
plus azolli'yieidnd as good an those with 1003 503 SC kg

NPK along in IR 20 et Tirur. In 'ADT 31°', incorporation of
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Azolla slong with 50 kg N ha~t

vith 75 kg N ha™t

. gave yields equel to those
alone et Ambasamudrem. Natarajsn ot el.
(1980b) also cbtained about 25 per cant saving in inorgenic
nitrogen when ezolla was epplied along with graded levels

of N, Aszolla incorporaticn & 6 t ha~i

st transplanting wes
found to be comparasble with 35 and 17 kg he™? of uree in
kharif end gabi seascna, respectively, According o
Swatdee et al. (1980) one azolla layer, whether incorporated
into =o0ll or not increased rice yleld to the same level as
would 30 kg N ha~l, Under Kerala conditions, Jaikumasran
(1981) observed a saving of 26 and 4¢ kg N ha™! in the
viripou and mundskan sessons, reopectively, with azolla

incorporetion at the reto of S ¢ ha'l. Guar and 8ingh (1982)

reported a saving of 25 to 30 kg N ha™}

through azolle
incorporation. Xannaiyon and Govindarajsn (1982) Hathewkutty
(1982) 2nd Mandel ond Bharathi (2983) also observed aimilar
results. [ Hag et al. (1984) cbtained yield with azolla
culture similar to that with 60 kg applied li. The yield

responsz to arollz application @ 6 ¢t ha~!

was found to be
equivalent to 36 kg B and the response to one t Azolla
incculated, grown insitu and incorporated was equivalent to
%4 Xg ¥ ha"l 1n 'sSita’ (Roy, 1984), Kikuchi et el. (1502
" concludsd that under favourable conditions, a 1ayarcof

szclla covering one ha of rice fleld relesses 20.30 kg
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0

organic B which coan incresse rica yleld by 0.4 to
%5 ¢t ha.}-lo

From the above review it is seen that the quentity
of N substitution with azollﬁ applicetion varied with
3011 types and &n &verage quantity of 25-30 kg fartilizer
N could ba gubstituted with the application of szolla
@5 ¢t hst,

- 3.4.4. Effect on upteke and s0il status of nutrients

Rice showed a linear increass in N uptake with
increase in azolla applicstion from 5 to 20 t ha~l. The
effect of I upteke ﬁa! more pronouncad in the dry ssason
(Subudhi and Singh 1980; Singh, 1575 &), Jaikumarsn (1981)
recorded maximym.uptaka of N, P and X wheq szolla wvas
incorporated with 100 per cent ¥ in viripou #nd 75 per cent
K-in pundskan season. Hathewkutty (1982) also obfained
maxizum upteake of ¥ 2nd P with incorporation and dual
cultuzing of azolla followad by in siﬁu incorporstion of
azolla with 30 kg N epplication at penicle initiation stage,
Thus from the ebove roview the NPX upteke of rice is enhances
by the combined epplication of fartiliser end Azolla.

Reports from Chiﬁa revealed that azolla incorporation
in rice fields improved the orgenic matter content end
soll aggregation (Ancn, 197577 inealyasis of soils after
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harvest of the crop indiceted thot in Azolla treated

plota there was a gredualiincreane in organic carhon,

total nitrogen and aveilable phosphorus (Singh, 1979 a

and Arunachalam, 1980). A&According to Subudhi and Singh
{1980) only merginal increase in organic carbon content was
recorded with Azolla application. Venkitaraman (1986)
found an increase frcm 1.54 to 1.59 per cent in organic
carbon content, a slight decrease in P coptent and no

" change in K content due to the incorporation of azolla.
Subﬁamanian (1961) found a build up in total N content
with aszolla application slong with 30 kg fertilizer M,
Lizhuoexin (1982) also reported improvemant in the chemical
characteristics of the soil by the spplication of azolla,
Singh et 21, (1982 a) obtained similar results. '

Thus it is clear from the above reviaw that tha
nutrient status of the soil will be improved by the appli-
cation of azolla with or without fertilizer.
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MATERIALS AND METHODS

'A saries of experiments to evalusts iow cost
agronomic techniquen in rice.production vere conducted
in Kerala, India during the pericd from 1982 to 198S5.
The project ccnsiat#d of three separzte field trials, visz.

1. Performance of IR 42 under different levels
of fertilizer =nd specing.

2, Effect of age of seedling and planting density
in rice veriety IR 42,

3. Eveluation of Azclla as a low cost biofertilizer

in rice veriety IR 42.

The materiels used and methods adepted in tne

course of these investigations are described below.
1. Location of the trial

The triels wvare conductsd at the Regional Agricul-
‘tural Research Etation of the Kerals Agricultural University,
Pattembl in Palghat district. The ressarch staticn is
situated at 10° 46' N latitude and 76° 12°'E longitude and
et an altitude of 25,359 matars above mean sea level.
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1.1 B5oil

The blocks in which the trials were conducted
sre A 12 a and b, B la and B, IV la, 3a, V 1a, 1g. h,
2 £, g, V Sa and 6. The physio-chemical charecteristics
of the soll of the experimental field sre given below.
Fooled samples from block A, B, 1V and V were used for
mechanicsl anllysla'while s0ils of each block were uced

separately for chemical analysis.
A, Physicel properties of the soil

Average rechapdcel ccapoaition'bf the soil (Interna-
tionel pipette mothod).

Sand .o 52.55 per cent
Silit .o 20.14 per cent
Clay e 25.0b per cent
Loss on aignavion .o 2¢31 per cent

Textural class =~ Sandy clay loan
Field capacity (0.3 bar) « 22,11 per cent
(Fressure plats apparatus, Richords, 1948).

B, Chemical properties of the soil

The chomicel propartles of the soll are given
in Table 1.



Table 1 Chemical properties of soil
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Particulars

A (East) B(West)

i,

2.

3.

4.

Se

6.

rH (132,58 zoil 3 solution
zatio Blico pH meter
Piper, 1942)

Orgonic cerbon (%)
(Walkley and Bleack
method -~ Piper, 1942)

Total nitrogen (%) .
(Microkjeldanl method
Jackson, 1958)

Avallable P,0c (kg ha™%)

(Bray end Kurtz method,
‘Jackson, 1958)

Exchengeeble K,0 {(xg ha"")

(Heutrsl normsl Ammonium
acetate method =
Jeckson, 1958}

C.E.C.{ma/100 g of soil)

5.5

1.5

- 0.16

21.8

248.3

14,2

5.6

1.6

0.18

21.2

242,.8

14,2

8.5

1.4

0.15

20.8

5.4

1.3

G.15

21,3

236.5 231.8

13.5

14.1
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2. Cropping history of the experimental field

Every year a bulk crop of rice was ralsed before
the conduct of the experiment..

3. Season

Trisl I and II were conducted for two virippu and
two mundakan seesons of 1962 and 1983 while trisl III was
conducted during two mundsken seasons of 19582 and 1984,
Virippu sezson corresponds to first crop (April-May to
Septenber-October) end mundakan seascn corresponds to second
crop (September-October o December-Januery) 4in Kerala.

4. Climate

The weekly everages of temparature, relative humidity,
sunshine hours, evaporation and total rainfall during the
Cropping period wers collescted from the mateorological
observatory of the ﬁeaoarch Station and sre presented in
Appendix-I. These data cerrespond to standard weeks starting
from 14th July 1982 to £irst week of Haréh. 1955, the periocd
iduring which the trials were conducted.

In general the seasons weres favoursble for the

satisfectory growth of the CrOpPe
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5. Materials
5.1 Variety

IR-42 ~ a medium duration (145 days), gemi Awarf
variety introduced by IRRI in 1981 was used for the
investigstion. It gppesrs to be a good modern veriety of
rice for small farmers becsuse of its capacity to extract
and utilize both soil and fertilizer nutrients efficiently.
The consistency of IR 42's reletivoly'high yield without N
fertilizer mekes it & feluable veriety under low fertility
conditions (IRRI, 1978).

5.2 Manures and fertilizers

1

Ferm yard manure @ 5 t ha ~ was incorporsted in

triasls I & II,

Urea, supnerphosphate and muriate of potash analysing
46 per cant N, 16 per c=nt 9305 and 60 pur cent xzo.
respectively ware used for the trisls.

With yregerd to the epplication of fertilizers the
package of practices recomrendations (KAlL, 1981) were
followed.

5.3 Azclla

“Azolla pinnata was ussed for incorporstion as per
treatments in the Azclle trials, It contained 91.50 per csnt
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meisture, 2,75 per cent totzl nitregen, 0.24 per cent
total phoaphorus and 2.01 per cent totsl K on Adry welght

hogis.

8. Me th@dﬂ

6.1 Trial I, Periformenca of IR 42 under different levels
of fartilizer 2nd specing _

The trial consisted of four levels of fertilicer as

msin plot and 2ix spoelng &8 sub plot treatmants,

Main plot treatments - Fertiliser levels {(Four)

1. FQ = 0 {Control)

2. Pz = 50)5 of the :ecmardcﬂ dogs of
905 45: 45 kg HEPK ha~r

3e P2 = 75% of the reccmmended dose of
90: 45t 45 kg HPK ha~!

4. Py = 100% of the recommanded dose of

80: 453 45 kg NDK ha™!

Sub plot trestments - Spacing levels (six)

1. 8 - 20 %20 em ( 25 hills m"2)
2. 3, = 20 x 15 em ( 33 hills o)
3. 8y = 20 x 20 an ( SO hills m™3)
8, S, - 20x 5 cm (100 hills m™)
5. 8g - 15x 15 cn ( 44 hills o™2)

“2)

.t ———— = -

6, 36 - 15xmt:m { 66 hills m
*The notations N, P and K used in thae text, represent

N, 205 and zczo. respectively.
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Treatments - 24

Replicaticns - 5

Design _ - 8plit plot

Cross plot size - 623 mz_

Het plot slze ~ Varied with specing

Tris)l II. Effect of age of seedling and plentinq

denzity on rice variety IR 42

The trial consisted of thrae levels sach of age

and numbar of sesdlings h111'1 znd two levels of fartilizer

.a'given below,

A,

B.

Age groups {thres)

1. A1 .- 25 daﬁb ol4d asadlings
24 Aa s 30 days o0ld soedlings
3.4, = 35 dayp old %aadlinga_

Nurber of seedlings hill™! (threc levels)

1. ¥, = 2 sesdlings hin1~!
2. M, = 4 seedlings hil1~}
3. ﬂ3 " w6 sasdlings ni1y~i

C. Fextilizer (Two levels)

1. P, ~ 50% of tha recsmoanded dose of

901 451 45 kg NPK ha™% . .For the first
year of the
20 Fz - 75% of the recomnendad dose of exporiment

90; 45s 45 kg KPK ha™l
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3. Fy = 75K of the recommended dose of

. -3
8012’ 450 48 kg HPFK ha Por the seccnd
year of the

4, Fy - 100% of the recomnended dose of axperimant
903 453 45 kg NEK ha™!

Preatmont cundbinations - 18

Replications - 3

Dasign - Pactorial RBD

Bp&cing i 20 x 15 cm for V.i£ig§t2
20 x 10 & Zor mundukan

2
Gross piot size } 5 x 4.05 #" for virippu

)
§ » 4 M° for mundakan

: - -2
Net plot sizs § 3.8 x 3,45 ¥° for virippu

3.8 x 3.6 'ﬂ‘lz for mundakan

Teial IIX. Svaluaticn of Azolls as a low cost bio-
fer+iliserx

The triai consisted of four levels each of fertilizer
and azella as given below.

1. Hein plot trertiicnts

Pertilizer levals (four)

1. ¥, - Control (withcut fartilizer)

Ze E’I « 80% of the recommended dose Of
901 453 45 kg KK ha~}



3. !‘2 - 75% of the racommended dose of
503 451 45 kg NPE ha~}

- 100% of the recommendsd doze of

903 45t 45 kg KEFK ha™}

2. Sub plot treatments
Azolls levels (fcur)

1. Ay - 5tnat

2. A, =10 t he™

3. Ay =15t ha™

¢ A -0t ha~?
Treatment combinaticns - 16
Replications - 5
Dasign _ - Bplit plot
Spacing - 20 %X 10 om
Gross plot: size - S5 x4 mz '
Net plot mize - 3,8 x 3.6 '2.

Azolls was incorporatad in cech plot as per treat-
ments before transplanting the seedlings.
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6.2 Fisld culture

The package of practices recommendotions of
Kerela Agricultural University for cultivation of medium
duration rice varioties ((KAU 1981)) were followed
during the cropping periocd,

The general performence of the crop Hls.gcad
and there was no severe attsck of pests and diseases
during the course of this study. The layout plans of the
experiments are illuatraged in Fig.., 8, b and ¢. The time
of sowing and harvest of sach expsriment are given in
Table 2.



F|S2 F2 Sg FoSx Fz S4
F) Sz F2 55 FoS) Fx S
Rv Fi Sy F254 Fo 5S4 Fz Sg M
) 54 F2S2 Fo Sa FzS5
Fy S5 F2S3 FoSe F3 53
F; Sg F28; FoSs Fas Sz . _
F2 Sg Fy-S2 Fx S3 ' ¥oSe
F25z | FiS Fsg Sy Fo Sp
- F2 S4 F; Sz Fx S2 Fo Sz
RI—V Fz S F1S4 Fz Se¢ Fo Sa
F2S2 Fy Se F3 54 Fo 55
F25¢g F1 S5 ‘Fx S5 Fo St
Fo S Fy Sz F3 53 Fz2S4
FoSs Fi S Fz S2 Fz S¢
Fo Sx F|, Sz F5 Sg F2S2
Rai FoSa4 Fi S5 Fx Sg F, S
Fo S2 Fy 5¢g Fx Sy Fa 53
Fo Se Fy S4 Fz S5 F, S5
Fx Sz FzSz . Fo Sy F{ Sz
F=z Sy Fz282 Fo Sz F| 54
RT F3S5 F2Sg FoSg Fi Ss
F5S3 F2 S1 FoSa F| S¢
FzSg F2 S4 FoSs Fi s,
Fz S4 FzSs o S3 Fi S5
F1 Sz Fo 5S4 Fz Sg Fz Si
FyS4 Fo Sz F; S Fz54
P\ T Fi| S¢g Fo 5S¢ Fo S4 Fx Sz
F| S Fo Ss Fz Sz Fa S5
Fy S5 FoSz Fz2 S5 Fx53
F) S2 Fo Sy Fz S5 F3Se
?Sé'if}é%frs. EEE:\TQLQZER gg?zﬁ?rlﬁgu'rs . fSGSJSG
5¢ - 2oxzocm,f(z5 HILLS m 2 )
Fo - comao:.(wrruour FERTIL\ZER) 5o - 20x 15 cmhl( 33 HILLs m %)
osngERTRenEEe S roosole s B
F2- 75% sDe- S5- 15 %15 Cm*(4_4- HiLLs )
Fs- 1002 ~-Po- Sg- 15 X 10 CMI( €6 HiLLS mM2)

Fi1a. 1] LAY OUT PLAN OF TRIAL No.I.
DESIGN - SPLIT PLOT,
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T.
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AN, | FANg | AN, | BANg | AN, | FAN,

BEANs | FiAN, | BAN | FANg | RAN, | RAsNg
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FiAzNy | FLANz | FAN, FidgNz | F2A3N; | RAsN)

RANg | RAIN, | RAN, | FaagNz | RAsNz | FAN,
RI F2AZNz | FlAazNg | FasN, | FAsng | BagN, | FAghg

RAN, | BAN, | RAsNg | FAN | FAgN; | FaNs
TRETMENTS | 2. 3.
- AGE OF NUMBER, Or

1- FERTILIZER LEVELS

FIRST

F| - 507, OF THE RECOMMENDED
YEAR

DOSE OF 90:45:48 kﬁ NPK
Fa- 759 - Do -
SECOND | F, .. as - -
SECONS _l: (- 75% oo-

Fy -100% -Do-

SEEOLINGS

Y,
A~ 256 DAN'S AFTER
hE‘ I SOWING -
Ag—- 30 i
Ax- 35 |

SEFEDLINGS HLL

N~ Z SEEDLINGS
HiLL— !

No- 4 u
Nz-6 !

FIGI.b.LAY OUT PLAN OF TRIAL No.IL,
DESIGN - FACTORIAL RBD.
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o FERTILIZER SuUB PLOT AZOLLA
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F; ~ 50 % OF THE RE’.COMME'.NDED DosE Al - 10 tha!
- 5o OF 30-45:4:°k5 NPW ey A _ 5 tha?‘
2 7 ° A4_ — 20 ¢ ha.""
Fig = 100% -po-

FIGI.C.LAY OUT PLAN OF TRIAL No.IL.

DESIGN - SPLIT PLOT.




Table 2.

Durstion of the crop in different seasons

YIRIPPU SEASCH

Date of Date of Duration Date of Date of Dyration
sowing hervest (dave) sowing harvest
I 19.6.29682  14.11.1982 145 20.10.1982  2.3.1963 132
I year 9.6.1982 152 22.9.1982 . 129
1 14.6.1982  11,11.1982 137 27.9.1982  2.2.1983 124
19.6.1982 142 2.10.1982 119
IiY - - - 7.11.1982  9.3.1983 122
I 29.6.1983  24.11.1983 145 £.10.1083  16.2.1984  12¢
25.6.1963 142 9.9. 1943 130
1L Yeer 11 30.6.1983  17.11.1983 137 14.0.1983  19.1.1984 125
5.7.1983 132 19.5.1983 120
111 - - - 15.10.1984 443.1985 139

¢S
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6.3 Cksszvations
sahplinq unit

A sspling unit consisting of ten plants was
selected randemly in each plot and was Adsmercated for taking

pre hsrvest and post harvest obsexrvations.

6.3.1 Preharvest ohservations

(a) Height of plants

The height of plents was recorded at active tillering,
panicle initiation, fiowsring and at harvsst, However,
the data on the height of pléntl at panicle initiation and
at harvest are gilven. Height was mcoasured from the bottom
of the culm to the tip of the longest leaf or earhead which

ever vas taller.
(b) Nurber of tillers wi-

ZTotal nurber of tillers of the plants in the sampling
unit was counted and recorded per ne in =11 the above four
steges, though only the dsta at panicle initisticn and

harvest stege are given.

Hills werce selected at random, frowm the row mesant

for destructive sampling after meking sure that the hills



wars surrounded by living hills at each stage of observeticn.
Ine numbar of tillers wes counted from eech selected hill.
The length and maximum width of each of the leaves on the
middle tiller was mcasured and the leaf srea was computed
using the length width method, Leaf area » K x length x
width where K is the z2djustment factor. The value used for
K wes 0.75 during azll stages except harvest where the volue
was 0.67 (IRRI, 1972). The LAI was then derived by dividing

lesf area by the corresponding land area,
(3) Dry matter producticn (DMP) at hervest

Dry weilght of all the plent parts except rocots from
the sample hills used for LAI measurcment was token and

expressed 83 kg ha~3,

(e} Bumber of panicles m™°

Furber of penlcles from ezch sampling unit was

2

counted and the velues m © wexe computed.

6.3.2 Post harvest observatiocns
(8) Number of £illed grains pan!.ce].e"1

Humbexr of fully £illad grains in sach panicle was

counted and recorded.



'{b) Sterility percentege

Number of filled greins =nd chaff of cach panicle
was counted separately and reccrded and. sterility percentage

worksd out,
(c) Thousand grain weight

Thousand f£illed grains of the panicles from the
sampling unit were collected, counted sepsrately and their

welght recorded.
() Crein yield

Plot wiseé final grein yleld was taken after cleening
and drying in the sun for 3 to 4 days. The yleld data vere

computed at 14 per cent moistuxe and expressed as kg ha'l.

(&) straw 'yield

The straw weight was recorded after complete drying.
It wes dried till two consecutive weights agreesd. The yleld

of straw was expressed as. kg ha™l,

(£) Harvest index

This is the psxecantago gf grain weight to total
plant waight (Denald, 1962). - This was colculated from the
grain and straw weight as indicated below.



uI « LCconcmic yield . x 100
Biological yield
= Grain yielé x 100

Grain + straw ylield
6.3.3 Chemical enalysis
1. Solil anaglysis

Composite soil samples collected from each block.
prioxr to the commencament of the experiment were snslyased
for organic carbon content, totsl N, available P,0. and
exchangeable K20. The pH and cation exchange capacity
of the soils of the respective blocks were found out.

The physical properties of the soil were also determined.
After the harvest of the crop, soll samples from individual
plots were collected and analg;ed for residual orgenic

carbon content, avallable 9205 and exchangeable KQO.
2. Plant snalysis.

NPK -content of rice plznts at harvest were
estimated and the uptakes were calculated by multiplying
the same with IMP at harvest and expressed as kg na-1,

3. Protein content of grsins

The nitrogen content of whole groins was estimated
© by the Microkjeldshl digestion method and the protein
content was ccmputed by multiplying tng nitrogen content
by a factor 6.25 (Simpson et al., 1965).



4. Fertilizer response and per cant recovery of
applicd - -fertilizer

The fertilizer response &nd pexr cent recovary
of apblied fertilizer uare calculated in trisl I uvasing

the following formula,
{yt ~ yo)

Fertilizer response = Py
:

Tt = Yield of treatment

Yo = Yield of econtrol

At w Fextilizer applied in treatment
(Patnaik et sl., 1971).

RButrient uptake Hutrient
from fertilizor - uptzke from
treatment : ccntrol

% Nutrient recovery = x 100

Hutrient applied
(Bartholomew and Clerk, 1965).
The fertilizer respcnse and response per 100 kg
of ezolla applied vere calculated in trial) III.
6e3.4 Statistical anclysis

The data relating to experimants wore analysed by
applying thé snalysis of variance technigue as suggested by
Panse and Sukhatme (1978) for split plot design and
factorial RBD, Correlation ccefficients betwesn plant ﬁrowth.



yvield attributes, grzin and strew yields wers worked

out and presented for the first trial., The path analysis
was also carried cut to study the direct and indirect
effects of different factors on grain yield in trial I.

Eccnomics

Groas and net incoms par ha, bensfit-cost xatiq,
and rupee investsd per kg of nutrient applied vere
calculated bazsed on the cost of cultivation, coat of input
and preduce for thrse gpacings and their combinaticn with
fertilizer lavels in first trial and for all combinations
in third triasl.
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RESULTS AND DISCUSSION

Rica culture in Kerela i3 a low profit agri
business. Continusd efforts sre made to cultivate rica
more out of the gretification and culturzl satlafection
than out'of p;ofita. -But tailoring the veriety with low
cost inputs like Azolla with minimal fertilizer inputs and
high plent population is likely to cptimise the ylelds es
against & minimal 1nputq. Thip was attempﬁed in a series of
experimsnts where azach uﬁpect was tested out. Results of

such 4 series of trisls are presented in this chapter.

The mein effects of the treatments alone are
discussed wherever there is no éigntﬁiccnt and conaistent

interacticns,

Trial XI. Parformance of IR-42 under different levals of
fertilizer and spacing

1. Growth and growth chareacters
1.1 Plent height

During both the yeers in virippu season tallest
plents were produced with full dose of Fertilizer (Table 3 a,
b, c&dand 4 a, b, ¢ & d)a It was similar to 75 per cent

of the recommended dose of fertilicer from panicle initlasticn



Table 3 a. Height of plants (cm) at panicle initiation stoge as influenced by fertiliser
and spacing levels. Viripou 1982

betwvecn F levels

09

l(.,a‘vazlés " s Hean
p s s 8 $ 8
reccorendad 1 2 3 4 S 6
dosew) (20x20) (20x15) (20x10) (20x5) (1Sx15) (15x%10)
Py ~ O 67.1  59.3 58.9 57,3 59.0 S7.9 59.9 C.D.{(0.05) for F 4.28 (1.96)
¥, ~ SO 6840  66.8  65.7 6342 674 68.4 659 Cu.D.(0.05) for & 2.45 (1.23)
F, - 75 70,9 68.4 66.0 64.2 67.7 65.8 67.1° €.D,(0.05) for 5 I gs (2.46)
F. « 100 3.5 69.8 ° 72,7 70.9 T0.9 69.4 T71.2 within same F levels) T .
Maan 69.9 66.1 65.8 63.9 66.2. 64.4 ¢.D, (0,05} for £ L ns  (3.22)
. * i . e - . betueen ¥ lovels ¢ : *
‘Table 3 b. Virippu 1983
Fertilizar Spacing levels (cm)
lavels .
(% of : . Hean
gg:ngsnded -8, S, . S, S¢ 8 Sg
{(20x20) (20x15) ('20310) (20x5) {I¥5x15) (15x%10)
Py - . O 73,8  76.5  T5.3  71.3 77.8  75.2  74.9 C.D.(0.08) for ¥ 1.32 (0.60)
F, - 50 B1.8 81.7 79.9 75.5 TB.9  78.8  79.4 Cu.D.(0.05) for 8 1,75 (0.87)
P, - 75 8241 B81.9 82.6 78,3 B83.8 83.0 81.9 C.D.(0.05) for S I us (1.75)
F, - 100  83.1 .82.2 84.6 82,8 83.5 04,8 83,1 within ssve ¥ lovels |
Hean 80.1 80.6 B0.6 77.0 B81.0 B80.4 CaD. (0.05) for S } ¥S (2.03)

* 901 453 45 kg NPK he”1

TEETSTmE A moreneRoal o mve R S A




Table 3 c. Height of plents (cm) a2t panicle initiation stzgoes as influenced by

fertilizer and sracing levels,

Mundakan 1962

Fertilizer Spacing levels (cm)

lavels :

(X of 3, 8, s, S, S Sg Mean

recomarnded .

doset) (20x20) (20x15) (20x10) (20%x5) (15x15) {15x10)

lb - 0 42.1 41.9 41,0 39.4 41.5 38.4 40.7 C.DJ(0,05) for ¥ . 2.39 (1.09)

P, ~ S0 45,9 48,3 46.6 43.7 43.4 43,2 45.5 C.7,{N.05) for S 1.71 (0.85)

Fz - 75 S50.7  49.7 46.6 45.5 47.2 47.9 47.9 C.D. (0.05) for. S § ( )

’ - within the saxe © #s {1.36
batween F levels )X
Table 3 d. Mundakan 1983
_Fertilizer Specing leveis (cm)
%;?e%l Mean
of ‘ .

reconmended 1 5 53 S 85 Ss

doset) (20x20) (20x15) (20x10) €20x5) (15x15) (15%10)

ro - 0 54.4 53.3 52.6 49.3 S52.8 50.7 52.2 C.D.{(0.05) for P 2.23 (1.,028)

’1 - 50 60.6 58.0 55.6 55.4 se,? 56.6, - 57.5 C,D.(0.05) for S 2.12 {1.066)

'rz - 75 61.9 ' 58.9  57.9  58.1 89.0  57.5 58,9 CJD.(0.05) for 5 { ‘ ‘ :
. » - within the szmme F KE (2,133

Mean 60,2 SCad 5642 55.1 55.1 5.5 ’ Pt

betwaen ¥ lovels

* 901 452 45 kg. NER ha~l

Velues in parentheals ara S.5m +/-



Table 4 a.

Helght of plents (cm) at. harvest 25 influsnced by fertilizer and
spacing levels., Vigippu 1982

Fertilizer
levels Spacing levela (cm) Mean
(% of s s s s s 5
recorcended 1 2 3 4 5 6 -
dose™) (20x20) (20x15) (20x10) (20x5) (1Sx15) (15x10)
P, = O 83.0 784 78.0  75.0 80,2  77.& 78,7 C.D.(0.05) for ¥ ' 2.06 (0.94)
P, =~ S0 £8.8 84.2 B84.8  80.8 85.8 83.0 B84.5 C.D.(0.05) fcr S 1.99 (1.00)
r, - 75 90.8 88.8 82,2 82.8 83.8 84,2 85.4 C.D.(0.05) for S ! us (2.00)
F, = 100 91.0 ©8.4 BB.2 65.6 86.4 84.6 87.4 “*;h’;ﬁ 35’;*9 ¥ 1"""’1‘311
" Calle (R,08) for S .
Mesn €8.4  85.0 83.3 @£1.1 84.0 £2.3 batween ¥ levels 1 B8 (2.38)
Table 4 b. Virippu 1983
Fertilizer -
%evels Spocing levels (cm)
% of Mean
recormended 3y 83 S S B ‘56-
dose*) (20x20) (20x15) (20x10) (20xS) (215x15) (15x10)
r, - O 95,0 94,2 95.0  92.8  97.0 = 94.2 94.7 <€.D,{0.05) for F 3,02 (1.39)
F, =~ 50 100.8 1060.8 . 97.6 96.8  96.8 9.0 98.1 ¢€.,D,{0.05) for S 2.02 (1,01)
F, = 75  102.4 101.2 100.4. 94.6 102.6 99.4 100.1 <.D.(0.05) for S l o
Fy =~ 100  205.2 100.8 101.6  95.8 103.2 102.2 101.5 'z";“t“ o ¥ 1:%151 58 (2,03)
: N : CaDe (0,05 for .
* 90z 455 45 kg OFK ha"1 ¥

Vzlues in parcenthesis are S.Em +/-



Table 4 c. Height of plants (cm) at harvest as influenced by fertilizer =nd

spacing levels,

Mundskan 1982

Fertilizer

<

Spacing levels ‘dcm)
levelr
(% of 31 32 8, B4 Sg 8¢ M=an
recopcended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
o - O 62.8 61.4 58.4 S6.8 57.6 56.0 58.8 C.D.{(0.05) for F 2.02 (0.92)
s = 5 6B.4 68,0 65.2 62.6 65.6 64.2 65.7 C.D.(0.05) for S I s (1.0’
F, =100  69.8 68.8 67.2  63.8  65.6  64.0  £66.5 “1;§t“ ’“T” F levels ) '
; ) C.B.{C.0%) for S ’
Mean 66.7 65.9 64.1 61.0 62.7 61.6 - G5.(0.08) for 8§ us (1.35)
Table 4 4. Mundsksn 1983
Fertilizer Spacing ;eVala‘(cm)
levels
(% of 8y S, 84 S¢ Sg¢ . S | Mean
rocomyended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
F, - O 66.0 64.6 61.8 58.4 62.8 61.2 62,5 C.D.(0.05) for P 2.57 (1.18)
¥, = S0 73.4 75.0 66.8 68.0 67.0 65.0 68.5 C.D.(0.05) for S 2.16 (1.08)
r, - 75 73.0 70.4 - 68.2 66.6 68.8 66.4 68.9 C.D.(0.,05) for 5 I
Py - 100 758  73.2  68.0  65.6 72,2 66.8 70.2 vithin seme F levelsl ES (2,17)
\ ' €.D.(0.05) for 8 X

Hea 72.0  70.8 66.2 63.7 67.7 64.9 Ceoe0.03) for S 1 K5 (2.3

* 5031 453 45 kg NRPK ha

1

Values in perenthesls are S.Em +/-

£9



to harvest. The same trend was obsarved in the mundsken
s®ason as well, Full dose and 75 per cent of the recomrended

dose of fertilizer were comparcble in most of the stages.

Irrespective ¢f yesr and season, the wideat
spacing (20 x 20 cm) with a plent population of 25 hills m™2
has produced the tellest plants while the closest spacing
(20 x S cm) with a plant population of 100 hills n"? recorded
the shortest plants iﬁ most of the atoges. Combination

effect was not significant at all atagoes of growth.

Inapiie of the fact thet the variety (IR 42) tried
is & dwarf indicas, the tremendous impact of R -in incressing
the plant height i3 quite evident from the resulits. The
phyasioclogical role of M in increaaing the he;ght is well
knéwn. Several investigators have reported increased plant
height with higher levels of fertilizasr N (Baslasubremanian,
1980r Sathasivan, 1980; Pedalia, 1981),

The wideat spacing with the loweat plant population
Of 25 hills ™% producad the tallest plents, Leck of
competition for the nutrients, space and light in this treatmen
msy be attributed as the rezoons for the increase in the
height of plants. In contrast the shortost plants are cbtoined
in the closest spacing (20 x S cm) with the highest plant
population of 100 hills m~2 throughcut the crop growth
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otages in both the yesrs. This is in conformity with
the findings of Ramieh (1973); Vachini et al. (1961),
Mishra (1976) and Ibrehim et al,(1980).

1,2 Tiller number m™2

Full dooe of fertilizer has resulted in the
highest nusber of tillers followed by 75 and S0 per cent
of the reccmmended doss in both ssasons of two yesrs
(Teble'S &, b, c&Adend 6 8, by ¢ & d)a

At penicle initiation and at harvest atuyss,
the lpecing.l 20 # 5 cm with a x;lant population of
100 hills m"? hes recorded the maximum tiller numbsr in
virioou and mundakan seasons of both yearsz: The lowest nucber
of tillers was 6b5eﬁed in the spacing 20 x 20 cm with a
‘plant population of 25 hills m'z, in thrae out of four
seas,ons at the same atage. The spacing 20 x 15 om with a
plant population of 33 hills 0l wes racording invariably
the next higheor number then the former spacing e,

Full dose of fert&.lize: in ecombination with a
spaeling of 20 x 5 cm having & plent populstion of 100 hilla
m—%: recorded significently more number of tillers than many

other combinaticns throughout the growth stages in both years.



Table 5 a. Numbsr of tillers m™> at panicle initistion stage -2z influenced
by fertilizer and spzcing levels, Virippu 1982

Fertilizer ' Spacing levels (cm)

levels
(% of 81 32 63 S‘ 35 35 : Hean
gggg%?’“ded (20%20) (20x15) (20x10) (20x5) (15x15) (15x10)
Fgp = O 313 314 343 474 352 413 368  C.D.(0.05) for F 13.5 (8.9)
P, = S0 381 410 399 540 446 ‘449 439  C.D.(0.05) fer S 18.2 (9.1)
F, = 5 425 458 449 592 466 259 475 . C.P.(0.05) for S X ,
F, = 100 461 478 473 624 557 606 533 21:“‘:'“ "“;“’ F 1;"913 :3"'5 (18.3
L. {(0.,05) for
Hean - 395 415 416 560 455 482 between F levels Y 44.5 (21.9)
Table § b. Viripsu 1983

Fertilizer - Spacing levels (cm)
levels ,
(% of 51 Sz 83 s‘ Ss 86 Mean
g;:ﬁf?’“eBd (20x20) (20x15) (20x10) (20xS) (15x15) (1Sx10)
Fg - O 343 345 423 550 373 442 413  ©.D.{0.05) for F 16.7 { 8.6)
7y - 50 436 449 441 632 440 485 481 ¢.D.(0.05) for S 22,4 (11.2)
, - 75 469 475 . 472 677 443 523 518  C.D.(0.05) for S X

. ' c.0.{0.05) for S X
Mean 217 438 458 680 448 517 batveon F lovels 1 53-0 {26.3)

* 90t 451 45 kg HEK ha~!
Values in parenthesis ere S.Em +/-
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Table S c.

Rumber of tillers w2

by fertilizer and spacing levels.

at penicle ipitiation stege ss influecnced

Hundakan 1952

Pertilizer Spacing levels (cm)
%;yela
of s . 8 8 S 3 Hean
1 2 3 4 5 6
gﬁ:ﬁ‘;““dm (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
¥, -~ O 539 563 560 260 524 538 564  C.D.(0.0S) for T 23.3 (10.6)
F, - 50 595 577 563 720 652 697 635  C.D.(0.05) for & 26.1 (13.1)
r, - 75 542 611 677 654 721 702 673  C.D.(Q.05) for S X
r, - 100 656 671 713 864 722 747 729 "’“""t” "‘;‘3 F 1"."'“1”;52'1 (26.1)
’ CePuiD05) fOr s
Mean 608 605 635 757 655 671 Betwasn F lavels 162.1 (30.7)
Table 5 4. Mundskan 1983
Fertilizer Spacing leveles (cm)
levels ;
{% of ) s1 32 53 s‘ 35 36 Mean
;’:iﬁf;“’n‘i‘d (20x20) (20x15) (20x10? {20x5) (15x15) (15x10)
Fg = O 427 432 467 650 465 529 498  C.D.(0.05) for P 22.9 (10.5)
'1 - 50 496 500 628 782 548 583 5895 C.D.{0.05) for S 25.2 (12.5)
F, - 75 536 551 6543 774 619 687 635 C,D.{C.05) for S X
¥, - 100 545 597 666 868 628 €70 666 “"-“hi” “‘;’-‘3 F 1‘5"1’: B3 (25.3)
C.D. 0.05 for S
Hean 501 320 611 761 565 617 betwecn P lovels [ 83 (29.7)
* 901 45: 45 kg NPK ha™1

Values in parenthesis are S.Em /-

/9



Table 6 a. Humber of tlllers m—2
spacing levels. Virippu 13982

at hagvest as influenced by fertilizer &nd

.

Values in parenthesis are S.Em 4/« -

Fertilizer Spacing levels (cm)
levals . . .
{X of 81 3, S, 5, 8g 8¢ Mean
gg:ﬁf§°“d‘°' (20x20) (20x1s5) (20x10) (20xS) (15x15) (15x10)
F, - O 271 300 289 300 . 307 322 313 . . C.D.(0.05) for F " 17.5 € 8.0)
F, - 50 340 271 340 444 354 382 385 . C,0.{0.05) for S 15.4 { 8.2)
P, = 75 339 356 332 436 347 379 365 . . C.D.(0.05) for S 1
? - 100 318 269 405 524 161 369 391 within same P levels I 32.9 (16.5)
3 . .
 CoD.(0.05) for S X ,
Hean 317 324 342 449 342 363 batween P levels 140.1 (20.2)
Table 6 b, Virippu 1983
Fortilizer Spacing lavela (cn)
. levels .
(% of 3, S, By 5, Sg 8 Mean
§gﬁf§?’“aeﬁ (20x20) (20%15) (20x10) (20x5) (15x15) (15x10)
F, = O 237 280 . 370 480 330 389 348 - C.D.(C.05) for ¥ 16.5 { 7.6)
F, - SO 265 312 385 600 352 435 392 C.D.(0.08) for S 28.3 (1¢.2)
F, - 75 310 347 405 620 369 468 420 C.D,(0.0S5) for S L
F, - 100 325 351 420 830 382 455 467 Wi;m('“ ’a’;‘e ¥ lovols i 55.6 (28.5)
’ C. ™ 0.05 for 5
Mean 284 323 395 633 358 447 between F lovels 165.2 (32.5)
* §0: 45: 45 kg NPK ha™t

R9



Teble 6 ¢c. RKuxber of tillers m"2 at harvest as influencad by fertiliser and
ap2cing levels. Mundakan 1982

Fartilizer ' Spacing levels (cm)

levels

(% of S, s, Sq - 8, - Sg Sg Mean

recomvended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)

P, - 0 390 ‘422 450 540 405 475 447 c.n.(o.os) for F 33.6 (15.4)
r - 50 455 455 470 620 475 534 502 -C.D.(0.08) for S 37.5 (18.8) -
F, = 75 460 508 540 620 519 581 538 G n.(o 05) for S (

P, - 100 485 528 500 660 5S4  S81  see  vithin same FlevelsI N3 (37.7)
Me

) -+ CJDe(0.05) for S 1
an - 448 .‘7 9 513 610 4c8 Se3 between F loveals I 55 (42.2)

Table € de¢ Mundskan 1983

Fertilizer Spascing ieve!.s (om)
levals
(% of 5, s, 8, By Sg 8¢ Mean

ggﬁgﬂ?end°ﬁ (20x20) (20x15) (20x10) (20xS) (15x15) (15x10)

¥, - 0 355 393 410  S60 374 482 429  C.D.(0.05) for F 29.5 (13.4)
¥, - S0 _ 380 403 S22 640 462 516 487  C.D.(0.05) .for 8 22.4 (11.2)
T, - 75 430 430 530 ' 670 492 521 512 G.D.(0.08) for S
¥, - 100 460 475 545 740 473  s51¢  s35  vithin swme ¥ levels 144.5 (22.5)
Mean 406 425 502 653 450 508 C.0,(0.05) for 8 I

betweon ¥ levels I156.8 (27.7)

* 90: 45: 45 kg NOK ha™}
Values in perenthesis zre S.Em +/-

ra
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Irraspective of the nunber of plants por unit
srea, the highest dose of fertilizer has resulted in
highest tiller producticn., Tnhe influence of N in increesing
the vegatative tiller production is well known. The
increased tiller number obsexved at panicle initiation
atage was uaintaincd‘upto the harvest stage though there
was a reduction in the numbar of tiller at harvest. Many
of the pravious workers on rice crop like Kumura (1956),
§nd Kalyanilutty et zl. (1968) hove Qtrcsaed the imgportence

of N in increasing the tiller producticn.

The spacing likewise hed a drastic impect on the
tiller production. The closer spacings with more plant
populaticn recordod the max&mum.tilier number while the wider
two spacings (20 x 20 and 20 x 15 on) with a plant population
of 25 and 33 hilla'nf? produced the minimum number of
ﬁillars. Mishra (1976) could also cboerve the same trend.
ﬁiny of the tillers asacclated with cloﬁe: spacing and higher
plant populatién aid not contribute to the ylgld snd 1s made
clear from the yieid data recorded elassvhere., Eventhough a
plant facing least competition for light, nutrient and sjace

2 under wider spacing

produces lasser nunber of tillers m
compared to closer spscings, the contribution towarda yleld

will be much more under former situaticns. IR 42 being a
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high tillering variety, increesing the plaant population
per unit area by closer spzeing beyond a particuler level
is detrimental inspite ¢f the fact that higher number of

vegatative tillers caén be producced,

1.3 Leaf area index (LAI)

LAT 1s found to be significsntly influenced by the
fertilizer epplicaticn (Table 7 &, b, ¢ & d). The highest
LAL uvas observﬁd in trestmente which received full dose of
fegtilizer and the lowest in zero leval., It could also be
ébsegved that the full dose of fertilizer regorded meximum
LAI in most of the stages and seascns and at certain stages
it was similar with 75 per cent of the recomrended fertilicer
dose especially at harvest. The LAL was highest with the
Qpacing. 20 X 5 ¢m in most Of the stages particularly at
hsrvest. ig wgsliowcut during penicle initiation end
harvest stages iu the widest specing 20 x 20 com in all the
‘scesons. No definite txend’could be cbsarved in the behevicur
of other spacings. The gombinatien effzct was not signi-

ficant at most of the stagas.

The ebove rosults reveal that the fertilizer dose
has influenced the LAI tremendously. The treatments receiving
the maximun fertilizer has obviocusly recorded higher LAI at

all utegés. The lowest LAI was noticed at zero level.



Teble 7 a. - Leaf area index (LAI) at panicle initiation stzges as influenced h§

fertilizer aznd spacing levels.

Virippuz 31982

Fertilizar Speeing levels (cm)
%evcla
% 0F
recommended S Sy 35 Se Sg 56 Mean
AoseW) (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
P = 0 4.27 4,62  4.63  5.30  4.24° 4.36  4.57 C.D,(0.05) for F 0.83 (0.38)
F, - S0 5030 5.12  S5.22  4.67 5.68 5.12 5.18 C.D.(0.05) for S HS  (0.34)
F, = 75 5.06 533  5.37 5.30 . 5.43 4.64 5.20 C,2,(0.05) for B § :
¥, - 100 7421  7.41  6.47  7.17  6.91  6.35  6.92 :f;?t“ ’?T“ F levels ! RS (0.69)
: . ‘ - C | 5. (0.05) for 5 .
Hean 5.46  5.62  5.42 563  5.57  5.12 brtna0-08) for 8 - f ws (0.76)
Table 7 b, Virippu 1983
Fertilizer Bpacing levels (cm)
%;Yala -
% of s 5 8 s. 5
1 2 3 s - 53 6
ggﬁgﬁ?‘“d‘d (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
F. - 0 4.80  5.20  4.56 6420 4.61 5.05 5.07 C.D.(0.05) for T 0.615 (0,282)
0
P = 50  5.26 5.19 5.36 6.62 4.94 6.50 5.63 C.D.(0.05) for S 0.697 (0.351)
F; - 75 4.70 5.86 6.08 6.40 5,23 6.10 5.73 €.D.(0.05) for S X N8 (0.701)
F. - 100 6437  5.92  6.23  7.38  6.30 6.05 6,37 within same F leovels )
Mean 5026 5.54 5.55 6.65 5.27  5.93 C.D, {0.05) for S I Ns (o.692)
* * . * * ° batwaen F lovels X .
\]
* 30: 453 45 kg NPK ha~t S

Valueas in parenthesis are S.Em +/=-



Table 7 c. Leaf area indax (LAI) at panicle initiaticn stage as influenced by

fertilizar and specing levels. Hundakan 1982

e

- batween F levels

Pertilizer Spacing levels (cm) -

levels :

% of Sy S, 8 . 3, S¢ &g  Hean

focomsended  (20x20) (20x15) | (20x10) (20x5) (15x15) (15x10)

Fy = 0 . 3.2¢ 4,24  3.90  3.66  3.72, 4,33 3,85 C.0.(0.05) for ¥ 14 (0.525)
F, == 50 4037  5.80  5.75 6.20  5.27 5.89  5.56 C.D.(0.05) for S 0.978(0.492)
F, - 100 6.59  6.77 6438  7.75  7.89  6.46  6.81 Vvithin same F levels I T

Mean 4274  5.73 5.73 - 6.38  6.01  6.03 "C.Da{0.05) for S} w4 (1.067)

Takle 7 4. Mundekan 1983

Fartilizer spocing levels {em)
lavels . )
- {% of 8, 8, S, Se S Sg Mean:

recozmended  (20x20) (20x15) (20x10) (20x5) (15x15) {15x10)

F, = 0O 3.51 4.72  4.40 3.57  3.87 3,99  4.01
F, - 50 4.8 6,16  5.92  4.75 5.68  S5.17  5.42
F, = 5 5,654 6,00 6.24 6.47 6.10 5.89  6.04
F, - 100 5.61 G.41  6.05 6.28  6.43  6.13  6.15
Hecn 4.88 5.82 5.65 5.27 5,52  5.30

' CeDe (0.05) for ¥ 0.387 (0.177)

C.D. (0.05) for &
within geme F lovels ) D35 (0.428)

€.D.(0.05) for & X
batween F levels [ u8 (C.430)

* G0s 453 43 kg HPK ha=l
Values in parenthesis are S.im +/~

-
[~
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Pull dose of fertilizer supplies 903 45: 45 kg NPK ha"d

to the plant, the major contribution heing-fram.n.

The influsnce of this nutrient in increasing the vegatative
growth ie well known. Leaf arca 1s deteim&ned by the
heicht of tho planty zand tﬁe number of tillers ;!bshida.
1981). It may be scen from the data on these two cherscters
(Table 3 &, b, c&d 48, b,chd Sa b c&damd

6 8, b, ¢ & @) that the full dose of fertilizer has given
the highast v@1ues fo; both characters.

Tha spacing 4id influenee LAI, The cldsar spacing
recorded higheyr LAL voluss. DLower LAI wes cbaarved in the
wider spacing. To ulak éutamt the ;ow'LhI is rasponsible
1n-e££eccing the groin p&cducticn will be disﬁussad
seperately. The n&mber of %illers was more in the closer
spacings (20 x 5 cw) thle p}énts wers taller in wider
specings (20 x 20 cm)}. This shous tha£ goong the two
charcoters imfluencing LAX, tiliﬁr nunber 1s having ruch
grzater influencs raether than helght. Being & specing
exporinent the number of plonts per unit area 1s altsred
drastically with the result that there was much variation
in tillar production per unit ares, Probebly this has
masksd the influence of height ln recording moré LAT in
treatments which has more' tiller production. Murata et al. (1957
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. and. ’
Mehrothre ot al. (1975), Mishra (1976} alsc recorded higher
LAL velues with closer spacing.

1.4 Dry matter production at harvest (fxp)

Pull dose of fesrtilizer has given highest oMP
follovwed by 75 and 50 per cent of the fertilizer in all the

four seasons (Teble 8 @, b, ¢ & 4).

The spacing, 20 x 15 @ recorded the higheat DMP in
three out of four seacons and in the romoining sceson it
vas comparcble uith the spacing 15 x 15 am. The widest
aspacing (20 x Z0 cm) was ccoupying the sscond position.
The loveat DMNP wes notleed in the closest specing (30 x 5 em).
(Flg.2).

- Fpll dose of fertilizer in coxbination with the
speeing (20 x 15 eiR) having & plant populaticn of 33 hills m™2

recorded the highast DMP in throe out of four seescns.

Tha sbove regults reveasl that €ortilizer treatments
have influonced steadily the IMP. HMaximum impact was by
the higheac erount of the fertilizers given. It nay ba
recelled thet in the cage of tiller production alsc, full
dose of fertilizer regiatefed the hiéheat tiller nunher at

panicle initiation gtage &= well @s at hoxrvest.
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Table 8 a. Dry matter production of rice (kg ha 1) at harvest &s influenced by

fertilizer and spacing levels. Virippu 1982
Fertilizer Specing levals {(cm)
levels o
;g:gf?’“dad (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
Fp - O 5947 6147 5495 4655 5786 5302 5565 C.D.(0.05) for F 226.3 (73.4)
Fg = 50 7043 7157 5099 4876 €699 6056 6305 C.D.{0.05) for S 222.4 ' (79.0)
¥, - 75 7369 . 7373 6846 5186 7242 6808 6804 C,D.{(0.05) for S
¥, - 100 7765 7925 7681 5640 7668 7642 7425 f::gig szme P }“"8 (223.6)
Mean 7031 7151 6505 5089 6899  64GO
c.D.(O.OS) for 3 I
between F levels 1469’9,(231'7’
Table & b, Virippu 1983
Fertilizer Spacing levels (éﬁ)
levels
(% of 8 5, 3, '8, s Se Meen
ggﬁgf?e“d'd (20x20) (20x15) (20x10) (20x5) (15x15) (15210)
F, = O 5333 5708 6157 5633  S875 5389 5686 C.D.{0.05) for ¥ 297.6 (96.5)
r =50 6493 7551 6642 6263 6295 6092 6556 C.D.(0.05) for S 316.5 (112,5)
¥, -7 7677 7782 7338 6479 7117 6986 7232 C.D.{0.05) for S % 632.9 (318.2)
¥, =100 8377 9023 7545 €929 7873 7999 7958 within same F levels X
Hian 6970 7516 6921 6331 6790 6619 €.0.(0,05) for S . I gy 5 (325.3)
betweasn P lovels 1 * .
-1

* 901 453 45 kg HPK lia
Values in parenthesis cre S.Em +/-

a/



Table 8 ¢. Dry matter production of rice (kg ha 1) at harvest as influenced by

fertlilizer and spacing levels,

. Mandakan 1962

Fertilizer Spacing levels (cm)
levels - . :
g;ﬁﬁf?ended_ (20x20) (20x15) (20x10) (20xS) (15x15) (15x10)
r, - O 8275 5172 5198 4163 5101 4513 4907 C.D.(0.05) for ¥ 236.6 (76.7)
F, = S0 6032 5900 5963 4753 5252 4960 5477 C.D.(0.05) for S 168.5 (59.8)
F. = 75 6315 6748 6210 4986 5413 4997 5778 C.D.(0.08) for S X
2 336.9(169.3)
¥. - 100 6728 7031 6804 5437 5991 5306 6216 Within meme F levels(
M €088 6213 6044 4840 5439 4944 €.D,(0.05) for S I 406.3(192.0)
;! : - botween F levels 1 * *
Tsbie 8 4. Mundasken 1983
Fertilizer Spacing levels (cm)
levels .
{% of 31 32 53 S e 85 56 Mean
§§§§2?°nd°d (20x20) (20x1S) (20x10) (20x5) (15x15) (15x10)
T, - O 4759 4509 4765 4075 46897 4598 4601 C.D.(0.05) for F 138.8( 45.9)
¥, - 50 5259 5233 4906 42480 5074 4736 4908 ¢.D,.(0.05) for S 210.3( 74.7)
P, - 75 5609 5657 5102 4445 5529 4990 5222 C.D.(0.05) for S X 420.6(211.4)
F. -~ 100 5605 6069 5418 4856 6101 5369  S603 wWithin saue P levols ]
e 5358 5367 5048 4404 5401 4924 C.D,(0i05) for 8 {390 gr169.1)
aaw between F levels * ¢
* 90: 453 45 kg KPK ha” =
S.Bm +/~-

Velues in parcnthesis sre
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Higher IMP was found to be assoclated with the
wider spacings (20 x 15 and 20 x 20 cm). ©But these
treatments wero having lower number of tillers mfz es
against higher value in the closest spacing (20 x S am).

The pliability of the strow might have been increased as

the number of tillers m'2 is increased. Colluloss conversion
from starch or carbohydrates might not have been fully
utilized since the competition betwsen plants was much

severe under very close spacing.

The'yie;d attributes like number of filled groins
per panicle and 1000 graln welght ond grain end straw yiclds
ware slso more under wider spacings (20 x 15 and 20 x 20 cm).
But panicle number and sterility percentige were nore in
' the closer zpacings (20 x S and 15 x 10 cm). It 1is evident
from the cbhove results that grain yield is decided more by
DMP and yield attributes like filled grains per panicle
end 1000 grain weight.

It may be argued that inspite ¢f the higher tiller
production in the closer spacings of 20 x 5 and 15 x 10 om
at active tillering and penicle initiaticn stagex
(Teble 5 8, b, ¢ & d}, these treatments have recorded a
very low DMP, It is interesting to note that strew yleld

is also very low in these treatments. This is partly



/4

becauas of thé fact that the excess tiller production has
resulted in lesser accumulation_of'carbdhydrete in each
tiller thereby the carbohydrate aveilable for ayntﬁeais of
cellulose, hemicsllulosos and lignin might ba lesser in
these treatments. It may be particulerly mentioned in this
connection that straw in these treatments are more plisble

or less stlff probably bacause ¢£ the ebova factors.

The combination of full dose of fertilizer along
with a spacing 20 xFls cm 1s =lso significant pzobebly
beceuse thia combination has racorded highest velues for
grain yleld as well as yield attributes,

2. Xield ond yield attributen

2.1. Panicle numbar m~2

Full dose of fortiliser gave the highest number
of paniclas m™2 (Table 9 &, b, ¢ & A and Fig.3).

¥ere number of paniclss were found to be asscciated
with closer spacings (20 x 5 and 15 x 10 cm) having plent
populations of 100 and 66 hilla m"z,

Tne combination of full dose of fertilizer with a
spacing 20 x 5 cm having a plant population of 100 hills m™2
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Table 9 a. Number of panicles m - 25 influsnced by fertilizer and spacing levals.

Virippu 1982
Fertilizer Spacing levels (em)
levels '
(X of 5y S, S, 3‘ Sg 36 Kean
focomyended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
Py = O 231 259 277 " 386 279 270 284 C.0.{0.05) for * 14.1 (G.4)
P, ~ 50 297 251 311 400 333 354 324  ©.0.{0.05) for S 13.5 . (6.8)
1
F. « 75 294 330 318 416 330 354 3¢0  ¢€.D.(0.05) for S 1
2 Lend F lovels § 271 (13.6)
Fy - 100 305 350 367 478 341 351 6s v t“ “‘;“’ eve ’x
Cla(D.05) for S
Mean 2682 298 | 318 420 321 332 Eereson D Your, S 1 32.9-(15.2)
Table 9 b. Virippu (cm)
Fertiliger . Spacing levels (c=)
levels
(X of 5 A 8 5 s 4 Ess 36 Mean
gg‘::f;‘a“ded (20220) (20%15) (20x10) (2025) (15x15) (1S5x10)
F, - O 234 273 360 460 317 363 338  C.D.(0.05) for F 18.2 (8.3)
7, - 50 235 316 380 530 326 416 367  Cu.D.(0.05) for S 24.1(12.1)
r, - 5 295 323 390 540 365 455 395  C.D.(0.05) for & X _
F, - 100 300 344 410 260 376 475 451  Vithin same F lavels 1 46.3 (24.3)
Hean | 266 314 385 523 346 427 C.D.(0.05) for 8 I

betveen P lovels X 46.5 (23.4)

* 90z 453 45 kg KPK na~!
Values in parenthesis sre S.FEm +/=-

ne



Table P c. Hunbef of pcniclearm'a es influenced by fertilizer snd spacing levels.

Mundakan 1982

Fertilizer Spacing levels (cm)
levals -
{X of _ 84 3, Sy 5, S¢ 8¢ Mean
reconmended  (20x20) (20x15) (20x10) (20xS) (15x15) (15x10)
F, = 0 250 263 310 380 256 318 296 CeD,(0.05) for F 16,2 (7.4)
¥ - 50 268 276 316 390 309 338 316 C.D.(0.05) for 8 25.4(12.7)
1 .
r, - 75 303 349 366 400 - 327 ags 337  C.D.(0.0S) for 8 1 xs (25.5)
P, = 100 325 355 409 470 384 419 1294 “‘t“t“.'°?° F levels ;
cono 0.05 for 8
Mean 207 311 350 410 319 368 petvesn ? levels X s (29,3)
Table 5 4, Mundskan 1983

Fertilizer Spacing levals {(cm)

lavels

(% of 8y S, &, Se S, S , Masn
Hecotytnaed  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
r, - 0 250 298 290 480 -293 339 329 C.D. (0.05) for F 16,2 (8.3)
F, - 50 260 299 377 505 326 399 364 C.D.(0.05) for 8 19.8 (9.9)
Py, - 75 320 - 326 420 850 3s3 416 398 C.D.{0.05) for S 139.6(19.9,
. - 100 355 346 430 530 348 405 402 vithin saze F levols I

3 . - €.D.(0.05) for S {
Hean aoe 317 379 S16 330 350 sveWe - 7 47.4(23.4)

between P lcvels X

» 901 45: 45 kg LeK ha~l

Velues in parenthesis are S.im +/-

I8
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recorded more panicles "2 in both seasons of the first
Year.

Nutrients, keing tpe most crucial factor in
deciding panicle production, the highest leval of fertiliser
" produced the maximum number of panicles et folloued by the
lowor levesls in the descending order, The role of
individual nutrientshsuch as b, P.end K in determining the
panicle producticon is very well established by many of the
previous investigators (!bsﬁida. 1981).

‘The plant population through speeing has definitely

influenced the number of panicles m”z. This is 2esn to he ~

directly rel#teﬁ 45 the numnber ¢f tillers produced. The

closer spscings with plant populstions of 100 and &6 hills u 2

racorded the hignest value éhxoughout the crop growth

stege and naturally they have also producad more panicles .—2.

2

The lower number of panicles m™° agsocisted with the wider

 spacings having a plent population of 33 and 25 hills m™2
might be due to the lowsr number of tillers m~2. It is

paredoxial to cbacrve that the treotmants which produced
lower number of panicles - hasve recdrded moye grain yisdkd

89 vell as DMP,
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The combinaticon, full duse of fertilizer with
specing (20 % S em) heving a plent population of 100 hills
m'z producsd more nunber of psanlcles in both seasons cf the

flxrst year.

2 .2 HNumber of f£illed greins per panicle

Full Adose of fertiliser rccorded the highest number
of £illed groins per peniele followed by the respoctive
lower levels in the descending order (Table 10 8, b, ¢ & &
end Fige 3).

The wider spacings of 20 x 15 and 20 x 20 cm rroduced
more number of £f1llied grains per pénicle in nmost of the
geascns. The lowest nurber was always asscclated with the
closest specing having a plant population of 100 hills m’z.

Zhe combination effect waz not significant,

Numboer of f£illed greins p=y panicle £s en importcont
vield attributing foctor. The applie& nutrients have
galnaed to eateblish thelr role in influencing this yield
sttribute, Fulli dose of Zertillizer produced the highest
numbor of fillied grains per panicle wnlls the zero levol
resulted in the lowest number. The ratic batween I, P and K

boing tha sane in all the doses, the highest levcl hes glven



Table 10 a. Number of f£illed grains penicle™t as influenced by fertilizer and

" spacing levels.

Vipioou 195682

Portilizer

Spacing levels (em)

lavels .
" {% of Sy S, S, S, - 8 S, Mean

g;igf?enﬁea (20x20) (20x15) (20x10) (20x3) (15x15) (15x10) -

F, - O 61.2 60.9  60.0 51.7 - 61.0 59,9 59.2 C.P.(0.05) for F 0.86 (0.28)
Fy =~ 53 6.1  6l.1 60.0 52.5  60.9 59,4 50,2 C.D.(0.08) for S 0.86 (0.31)
F, = 75 61,6 61.6 60,0 51,8 60.8 60.2 59.3 C.D.{0,08) for S Ly.73 {0.86)
Fy = 100 62,3 61.8 60,4 56.8 61.4  59.5  60.4 “1tht“ aafﬁ F levels : :

‘ C.D.{0.05) for 3 :
Kaan 61.6 6i.4 0.1 53.2 61.0 59.8 potunen P 1ovels [ 1.82 (0.89)
Table 10 be Virippu 1963

Fertilizer Spacing levels (cm)

levels

(% of S, S, S, Se Sg S HMean

ggggf?e“dea (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)

F, - O 5849 58.5 57.4 57.8 61.2 54.8 S6.4 c.agto.séihfer F 4.11 (1.89)
F, - 50 74.4 55,5 46.7 44.8 61.1  63.7 57.7 C.2.(0.05) for 8§ 6.87 (3.45)
32 - 75 ) 6303 63'0 , 63.9 58'2 6‘.1 68t‘ 6305 COD.(G.GS) f@r s 1 1 HS (6091)
F, - 100 65.7 71.1  53.9 48,9 ' 79.5 71.1- 65.1 “?ght“ ’5?’ ? levels ; , ,

Calds 9.05 for S5
Hean 65.6 6210 5505 50.5 66-5 54.5 bt‘i’ﬁﬁn F lovels I H3 (?.89)
* 30: 45: 45 kg NPK ha™ > oo
Velues in parenthesis &re S.Em +/~ ™



Table 10 €. Humber of f£illed grains panicie™l as influenced by fersilizer and

spacing levels.

Mundekan 1982

Pertilizer Specing levels {(em)
levels -

{% of 31 52 sa 84 55 36 Mean
ggiﬁf?andeﬂ (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
F, - O 605 59,7 59.8 49.5 60.7 59,7 8.3 C.D.{0.05) for F 1,22 (0.39)
P, = 50 60.9 61.0 60.1 52.6 §0.6 59.6 59.1 - €.2,{0.08) for S 1.,144(0.40)
. - 73 6145 61.4 59,8 53.9 61led 56,7 59.6  C.D.{0.08) for S

: ¢ ) . 2.288(1,15)
Fy =100 62,1 62,1  60:4 55,2  61.9  59.6 6042 “ithi“ oo ¥ levels

N P . . : C.D.(0,05 for S
Mean 61.3 61,1 60.0 52.8 61.2 59,7 5947  pesveon B lovels 2.462(1.21)
Takle 10 8. MHundokan 1983

Fertilizer Speeing levels {(cm)
levols -

(it of 51 52 53 s‘ 35 36 Mean
ggggf?ended (20x%20) (20x15) (20x10) {20x5) (15x15) {15x10)
Py - 6 . 59.8 59.9 58.3 51.8 58.8. 54,6 57.2 C.D.(0.05) for F 2.15 {0.69)
F, -~ S0 60.7 6C.6 59.8 54,6 60.2 59,0 58.9 . C.D.{(0.05) for & 1,40 (C.49)
F, -~ T 60.9 60.6 59,4 55,7 50,6 87.9 59.2 . ¢.D,(0.05) fFor S f2.00 (141
7. - 100 61.7 61.6 59.3  S59.2  60.9 58.8 60.3 vithin same F levels

3 C.D.(2.08) for 5 ¥
Mean 60.8 607 58.9 55,3 60.1 57.6 alelse X3.53 (1.71)

A3

betvesn F levcls

* 90: 45: 45 kg HPK ha™>
Volues in parcnthesis

are S.m 4=

G8
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the higheat value. Hance it is also difficult to
disentangle the effects of the individual nutrients.

The wider spacings of 20 x 15, 20 % 20 and 15 x 1% com
" have given more number of filled grasins per panicle. This

is becouse of the :fact that more nutrients are availeble

for eoch plant when compared to the trestiments having higher
pleant popuiation. This 1s substentiated by the upteke data
(Tsbles 19 8, b, c &d, 20 a, b, ¢ & d and 21 &, b, < & @)
which show more upteke of N, P and X in ths wider spacings
with lower plant population. The lowest nunber of fillad
grainas asscclsted with the closest spacing (20 x 5 on) which
eccomrodoted 100 hills mfz‘might be due to the severe compe-

tition for nutrients, light ond spece feced by each plant.

It mey be further noted that penicle nuaber was
more in closer spacings with higher plent populstion even
though the number of £illed greins per panicle was lovest.
The inputs avallsble for eéch panicle will be lesser in
the treatmonts with more numher of panicles, as & result of
severe competition, tﬁga reducing the nurber of f£illed groins
por panicle. Incldently it mey be seen that the uptcke of
N, P and K is lowsst in the zbove trestment. So under
situations of severe conpetition it is the nunber of filled
greins that mettere rather than the number of panicles per

unit area, This is in spite of the fact that the variety
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being a panicle nunbsr type as in the cese with all
otner dwarf indicas, there is an optimun number of panicles
beyond vhich the number of filled grains as wazll as yield

decreascesn.

. 3 Thousand grain weight

Fertilizer levals showad significant cffect only
in yiripou secesons (Table 131 a, b, ¢ & d). Full dose of
fertilizer gave the highest and z2ero level - the lowest
value of 1000 grain wolght (Fig. 3). The zero lavel was
significantlf dnforior té the higher levels. Same trend

wog -observed in mundakan seasons also, though not significant.

The specing levels ahcwed significones only in both
seasons of the first year. Irrespective of the seasons,
highexr values of 1000 grein wolight were associated with
the wider spacings of 20 x 20 and 20 x 15 cm end the lowest
values with the closest specing of 20 x 5 an. The combination
effact showed no sigpificent effact on 1000 grain wolght.

10600 grain welght is more or less 2 genetic
cheracter (Matsushime, 1970) fluctuating within certein
limits a3 influenced by ths environmentzl conditions,
Here, two sots of cnvironments have influenced. First one

being fefﬁilizer or nutriente and second one compatition.



Table il a. Thousand grain weight (g) as influenced by €ertilizer and spacing

levels.

Viripru 1982

Velues in parenthesis are S.Em +/-

Fertiliger Spacing levels {(cm)

levels

(% of S S, S, S, Sg 5 Mean'

recommended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)

r, - O 20.15 2003 19.93 18.85 20.20 20.01 19.86 C.D.(0.05) for T 0.364 (0.118)

£, = 50 20,38 21,05 20,11 19,30 20.38 19.85 20.18 C.D.{0.05) for 3 0.322 (0.118)

7. = 100 21.36 21.17 20.45 19.45 21.00 20,08 20,50 Within same Flevelsl. ‘

Moan 20.70 20.80 20.13 19.23 20.55 19.97 C.D.{0.,05) for 8 1 g5 (p,355)

: ° . - hd ° . betvesn F levels X d

"®shle 11 b Virippu 1983

Tertiliger Specing levals (cm)

Jsvela ,

(% of Sy S, Sq S, 5 Sg Mean

gﬁi‘ff‘”“m (20x20) (20x1S) (20x10) (20x5) (15x15) (15x10)

£, -~ O 20.28 20,22 20,06 20.24 20.75 20.44 20.33 C.D,(0.05) for ¥ NS (0.226)

F - S0 21.06 20.24 21.22 20.50 20.42 20.18 20.60 C.D.(0.05) for S NS (0.249)°

Fz b 75 20.7& 20.96 20*66 _20059 20.36 21.06 20.?2 CC‘D. (qus) fﬁr s IHS {0‘&99}

P. - 100 20.78  21.32  20.66 20.52 21.16 20.88 20.09 ¥ithin semo F levels

uam 20.73  20.66 20.65 20.48 20.67 20.64 C.D.(0.05) for 5 fxs (o.501)

o o . . alle . . betvezn F levels < e

) &)
* 90: 45: 45 kg UPK he™t &



Table 11 c. meusaksnd grain weight (g) as influcnced by fertiliczer and spacing levels.
Mundaken 1962
Yertilizar : Specing levals fcm)
lavels ’
(% of 8y 5, 5, s, . Sg Sg Meen
econy nded  (20x20) (20x15) (20x20) (20x5) (15x15) (15x10)
Fo = 0 19,54 .19.70 19.3¢ 19.22 20.10 19.18 .19.51. C.D.(0.05) for ¥ N5 (0.267)
F, - SO 20,36 19.14 .19.60 19.70 " 19.94 19.48 .19.70. C.D.(0.05) for S  0.483(0.243)
¥, - 75 20,80 19.50 20.30 19.60 18.88 19.84 .19.89 C,D.(0.05) for & Ies (0.486)
F, = 100  20.30 20.44 .19.78 19.80 19.80 20,00  20.02" ‘C"”';“t“ ’:‘;“f" 1"‘”’1"; 5 (0.591)
L0 or S HG .
Mean 20.25 19,80 19.76 19.58 19.68 19.63 Eetepen B oy
Table 11 4. Mundakan 1963
Fertilizer ' Bpacing levels {cm)
levelas
(% of S, 3, S, s, Sg 84 Mean
g;gﬁf?end’d (20x20) (20%15) (20x10) (20x5) (15x15) (15x10)
'b - 0 19.65 20.22 20.22 19.02° 20.61 19.93 19.94 C.D.(0.0S) for F 0270 (0.087)
F, = 50 20.89 20.78 20.09 - 18.91 20,78 19.67 20.19 C€.D.{0.05) for S 0.274 {0.097)
F, = 75 20,82 20,93 20,12 19,22 20.79 20.30 20.36 C.D.(0.08) for S Io.548 (0.275)
¥3 - 100 21.28 21.32 20.14 19.52 20.93 20.14 20,56 “ithin same F levels ] ’
£ e
Mean 20.66- 20.81 20.14 19.16° 20.78 20.01 C.D,(0.05) for S X 4 509 (g.282)

betwasn F levels X

<o

"#9D: 45: 45 kg NPK ha™l

Values in perenthesis are S.Cm +/-

pe
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Tha increase in fertilizer levels showed a deﬁin@tﬁ trend

o increase the 1000 grain waeight and vice verss,

At full dosae of fertilizer, H, P and K contents of
plants were higher. Highesr photosynthetlc activity due
to the batter supply of the above nut:i@nﬁa is o¥rident from
the grasult bocauss thege nut:ianté-arn involved in the
photosynthesis and respirotion direetly or indirectly
(Yoshida, 1981). N is a constituent of protoins which in
turn are constituents of protaplesm!chlorop&aats and enzynes.
P 3s inorganic phaosphate, an energy rich phosphete cocmpound
‘and a coenzyme, is directly involved in photosynthesis. Un
the other hand, K 1s involved in the process of opening
and closing of stomata that control CO, diffusicn into
gzéen tigsues and‘also activates the enzﬁﬁes like starch
synthetase (ngino. 1867; Pisher and Hsteoco, 19683 Nitsos

and Evans, 1969},

The wider spacings with lowar plent population
produced higher values of 1000 groin weight while closer
spacings with the higher plent popula;ian recorded louer
vzlues. The wider spacing of 20 x 20 om accommodeted

26 hills m™? as ogainst 100 hills m™2 in the closest spacing
of 20 » S em i.c. about four times increoesse in the plant

population than éha former., Higher the plant populaticon
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per unit area, lowar the quantity of nutriéntc availebla

for each plent. Cﬁmpétition fbr light is snother factor
which Qould have affected 1000 grain wasight. The savere
overcrowding in tha closest spacing with higheat plant
population would have led to maximum mutual shadieg with the
result thot there would have bosn lessor net pliotosynthesis
with a ¢onseguent reduetion in the trenslocetlon of tho
assimilates to the individual grain, The values renged from
19,16 to 20.44iw1th the clozest spacing having a plent

2

population of 100 hills m™ ¢ whereas it voried from 19.80 to

20.81 g in the wider spacings with plant gopulation of 25

and 33 hills m?z. Even theuéh the varistion secms to be
numericelly lssser, spacing has e profound influenceg on the
grain waight 2s & whole and this has prcbably contributed

to higher grain yield in wider spacings with lower plaent
population as against lovwer grain yield in the closer
spacings with higher plant populsticn. WNair end George (1973)
miao recorded lower 1000 grain welght with closer apecings

under Kersla conditions.

2.4.Sterility percontege

FPertilizer levels hed no significent cffect on the
sterility percentage (Table 12 a, b, ¢ & 4) while apacing

lavels showsd significant influenee on the abcve charzotar,



Table 12 . Steriiity percentage a8 influenced by fertilizer and spacing

Vizdippu 1982

levels.

Fertilizer Spacing llevels {om)

levels

(% of 51 32 53 S, ss S Mean

reconsendsd  (20x20) (20x15) (20x10} (20x5) (15x1S) (15x10)
B, - 0 19.8 18.8 19,0 27.8 17.9 15,7 . 20.5 €.D.(0.05) for ¥ NE  {1.19)
F, = S0 18,7 17.5 19.1 26.3 15,9 19.0 19,8 . ¢.D.{0.08) for S_ 2.36(1.18)
Fz b 75 17.3 1900 19.2 26-0 19.0 19-4 20.3 GODO(OOOS) fO.‘.’ s xﬁs (2‘3?)
r, - 100 16.6  17.0  19.6 31.1  19.3 19.3  20.5 21;“1“ °;?’fy 1:"515 1 ‘

" . - g g 0.0 or . :
Mean 1801 18.1  19.2  27.8  19.0  19.3 e toson P 1oty a Iss (2.89)
Table 12 b. Virippu 1983

FPertilizer Spacing levels {cm)

levels

(3 of S, s, S, S, Sg 8¢ Mean

gggg%?*“d‘“ (20x20) (20x15) (20x10) (20=5) {15x15) (15x15)

rn - ‘0 17.2  16.9  28.4  28.4 . 22.2 22,0 21.9 C.D.(0.05) for F NS (1.95)
» - 50 19.7 21.8 19,9 23.4 16.7 23.3 20.8 ¢C.D0.(0.05) for & 3.06(1.53)

2

F, = 75 21.1  23.0 19,9 23.5 23.8 18,7 21.7 €.D.(0.05) for S X 6.13(3.07)
F, = 100 20.0 16.2 15.5 21.1  22.5  26.0 20.2 vithin same ¥ levelsl i

3 . C.D.{0.05) for S

Mean 19.5 19.5 20,9 23,1 - 21,3 22.5 eowle } 7.85 (3.83)

bethveen F.levels

" ® 90z 4S5t 45 kg NPK ha”
Valuea in paranthesis are S.Em +/=

1

b



Table 12 c. Oterility percentage 83 influenced by fertilizer and specing levels.
MundaRan 1982

Fertilizer Spscing levels (cm)

%evela

% of AR

recomaendeqd 54 S S3 ~4 - Sg S Hean

dose*) (20%20) (20x15) (20x10) «z0x5) (15x13) (15%10)

E"o - 0 18.9 19.0° 18.9 ' 25.9 19.4 21.0 C.D.(0.05) for F 85 (1.16)
L - 50 18.7 16,8 20.7 28,0 17.4 19.1 CoDe (C.05) for S 1.61(0.91)
F, = 100 17.5  17.6 18,2 2642  18.5 19,0 within same F levels

Mean 18,1 17.8  19.2 26,7  18.4  19.4 ¢.0.(0.03) for S 55 (2.13)

Table 12 4. Hundaken 1983

f:g;igizer  Spacing levels (cm)

(% of

reccemended Sy 5, S, Se Sg 56 Hean
" Qoaer) (20%20) (20x15) (20x10) (20:x5) (15x15) (15x10)

¥ = O 16.9 15.3 15.5 24.3 15.2 17.2 17.4 <C.D.(C.08) for F NS (0.38)
F, = 50 13.7 16.0 16.9 24.4  15.6 16.0 17.1 C.D.(0.0%8) for S 2.12(1.06)
r, - 75 17.6 17.2 16.1 22.2 13.3 16.1 17.1 C€.D.(0.05) for 3 Exs (2.73)
F, =~ 100 15.1  16.1  17.8 ~ 22.3  15.1  18.4 17,5 vithin seme F levelsl

Msan 15.8  16.2 16.6° 23.3  14.8  16.9 g;‘g;;g;"?’lgggl; }ns (2.50)

* 90: 453 45 kg BPK ha~1
Values in parenthesis are S.Em +/-

£b



The closest spacing (20 x 5 cm) with a plant population
of 100 hills m™? recorded the highest steriiity in 811
the seascns. The comb!nat@on of fertilizer with spacing
did not show sighificant effect on the sterility

rPercentage in most of the scasons.

In this experiment a very high fertilizer level
was not tried 80 88 to create a drastic change in the
ahove proportion of at&rility percentege, This might be
the reason for the lack of significent Adiffersnce in
sterility percentage due to the fertilizer levels
(Kalyanikxutty et al., 1968; Zunus end Sedeque, 1974).

Higher sterility percentage assccisted with the
highest plant population of 100 hills'm'z (Spacing
2o'x 5 cm) is attributed to the seéere compatition between
the plants bocaise of the overcrovwding end mutual ghading,
Higher éhe corpetition, higher will be the chaff. Wik
the range of the fartilizar applied tﬁe wider spacing
(20 x 20 cm) which accommodatsd a plant population of
25 hills m™2 recorded the lovest sterility. If the
pOpulaFion is further increased through cloaef spacings,
competition sets in because nutrient availability is
lim}tad. This is applicable to e§ary level of fertilizer
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trlad, MMutual shading conseguent to close spacing is
one of the reasonsattributed to high spikaelet aterility
in the tropica (IRRI, 1965).

3. Grain vield

B Grain yleld was significantly influenced by
fertilizer as» well as spacing levels (Table 13 a, b, ¢ & 4),
Full cdosae of fertilizer producad hicgheat grain yield vhich
vas significantly superior to other fertilirzer levels.

The wider specings 20 x 15 cm (33 hills m™2) and 20 x 20 cm
(25 hills m~2) recorded higher grain yield while lower
values were recorded by closer spacings 20 x S on

(100 hills 1"2) and 15 x 10 cm (66 hills m™2)

Full dose of fertilizer combined wiéh a spacing
20 x 15 cm produced the highest grain vield. As is evident
from the figure (Fig.d4) at other levels of fertilizer siso,
a spacing 20 x-15 cm‘qﬁve more grein yleld,

From the ;esulta, & progressive 1ncréaso in grain
yvield was observed ?1th each higher level of fertilizer.
During yirippu the increass in g:gin yvield from zero level
to full dose of fertilizer was higher than that in mundaken
in-both the yeers.
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FERTILIZER L EVELS

SPACING LEVELS

LEVELS IN VIRIPPU AND MUNDAKAM SEASONS (1982 & 1983).

FERTILIZER
LEVELS

Fo- O(CONTROL)
Fy - 507 OF 90:45:45
kg NPK ha?
F—z' 75% 1 "
ps-mo% " n

SPACING
LEVELS (cm)

51~ 20x 20
Sz - 20x 15
S5 - 20 x 1O
S4-.20x 5
55~ 15 x15
Sg- 15 x 10

1. VIRIPPU
SEASON

2. MUNDAKAN
SEASON

SRAIN YIELD
STRAW YIELD
/\ PROTEIN

CONTENT

4.. YIELD OF GRAIN , STRAW AND PROTEN CONTENT AS INFLUENCED By FERTILIZER AND SPACING




Table 13 a, OGrain yleld (kg ha'l) as influenced by fertilizér and spacing levels.
Virgippu 1982 :

i;:ggi'l:“r Spacing levels . {cm)
%X of .
r=coimendad Sq Sa Sa .54 Sg S¢ Heen
dose*) (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
F, - O 2074 3054 2611 2166 2824 2548 ° 2700 C.P.{0.05) for F 128.4 (58.3)
F, = 50 3433 3480 2942 2355 3320 2964 3086. .C.D.(D.05) For S 125.9 (63,2
F, = 75 3575 . 3626 | 3299 2489 3562 . 3361 3318 <C.D.(0.05) for 5 izsz.‘:(us.s)
Fo - 300 . 3907 3970 3812 3693 3938 3039 3693 -Vithis smie ¥ levels -
Nocn 3472 3533 3166 2431 3411 3183 CoD.{0.05) for 8 [ 40 6(150.3)

" between F levels X . ot

Table 13 b, Viripou 1983

P .
%E::i:iter Spoeing levels (cm)

of - .
recomended 51 ' ‘32 S3 gé 55 86 Mesn
dosev) (20x20) (20x15) (20x10) (20x8) (15x15) (315x10)
Fg = © 2660 2064 3077 2843 2949 . 2708 . 2850 .C.D.(0.0S) for F 168.4 (77.3)
F, - S0 3230 3773 3313 _ 3081 | 3165 2958 3260 C.D.(0.0S8) for S 166.2 (83.5)
P, = 75 3884 3937 3680 3257 3517 3519 3632 ¢.D.(0.05) for S X
2 - - g 332.4(167.1)
P, - 100 4209 4528 3790 3549 3951 4022  4ooa -Vithin sawe ¥ levels I TTTET
3 C.D.{0.05) for 5 1
Mean 3495 3776 3465 3183 3396 3312 s>e AUs 1402.5(193.4)

bhetwesn ¥ levels

* 903 451 45 kg HPK ha™>

Values in perenthesis are S.Em 4/~

(de)
&



Table 13 c. Grain yield (kg na"Y) as influenced by fertilizer and spacing levels.
Mundakan 1982 ’
Pertilizer Spacing levels (cm)
levels
(% of N 8o 84 8. 3¢ S Mean
recopmended  (20x20) (20x15) (20x10) (20x5) (15x15) (15x18)
Fy = O 2627  2534. 2592 1956 2414 2095 2370 .D.(0.05) for P 115.2 (52.8)
Fy - 50 2880 2833 2009 2170 2493 2316 2600 C.D.(0.05) for S 92.5 (45.4)
F, = 75 3066 3248 2967 2268 2598 2346 2749 C.D.(0.05) for S }184.9 (62.9)
F. - 100 3261 3426 3263 2602 2843 2486  208p within szme F levels .
ﬁgan 26058 3010 2933 2249 2587 2311 . GeD.(0.05) for 5 1 231.9(113.5)
» between T levels } S *
Table 13 4. Mundekan 1983
Tertilizer Spscing levels {cm)
levels ~ .
(% of 5y S2 33 S¢ S5 Sg  Mean
recommended  (20x20) (20x15) (20x10) (20x5) {15x215) (15=x10)
dAose®) - .
FD - 0 237 2194 2329 2024 2403 2275 2266 C,D0,(0.05) for F 658.9 (31.6)
F, - 50 2604 2621 2439 2107 2527 2332 2438 C.D.(0.05) for S 111.3 (55.9)
1
F, = 75 2785 2830 2565 2221 2732 2474 2601 C.D.(0.05) for. S 1
2 within seme F lovels ) s (111.9)
¥, = 100 . 2896 2983 2669 2416 3029 2677 2778 VAt &
Hian 2664 2657 2501 2192 2673 2439 C.D.{0.05) for & U5 (128.1)
) betwesn F lavels i *
(o
1 ~

* 90: ¢5: 45 kg HPK ha”

Velues in parenthesis ere S.Em +/=
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pvut, the increase in yield from gero to
100 pex cent of the fertilizer dose was only 35.3 and
24.3 per cent in virippu and‘m'undekan£ respectively.
I+ i3 8lso interesting to note that the yleld increase
£rom zero to S0 per csnt of the recommended dose of
fertilizer waos as low as 14.5 per cent in virippu and
8.5 per cant in mundskan. . Further, the reasonably good
yield at zero level of fertiliéat#on cznging £rom 2,78
to 2,85 t ha™! in yirippu versus 2.27 to 2.37 t ha™l
in pundakan, highlights the adaptsbility of the variety
under low levela of fertility. This is very important
from.the farmer's point of visw bescouse they cannot
afford higher doses of fertilizer spplicetion mostly
due to economic constrainte. Under such situations, a
‘voriety like IR 42 wnich can give reasonebly good yleld
without fertilizer spplication is most welcome. Further,
the lineer response as observed from the response curve
it is seen that this verlety can respond to aven higher
 fertilizer doses,beyond 903 45 45 kg NPK ha™l uhich was
tried in the present investigation (Figs5). Thus it is
avident that IR 42 has the bullt in &bility to tolerste
low fertility and at the ssme time respond to higher
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FIG.5.RELATIONSHIP BETWEEN FERTILIZER LEVELS
AND GRAIN YIELD DURING VIRIPPU SEASON (@)
AND MUNDAKAN SEASON (o) [TRIAL No.I].
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doses of fertilization. Such varietias are alwvays a
boon for our poor farmeras particulsrly under the preient

situation of severse energy crisis,

The data presented on nutrient uptzke (Table 19 e,
b, ¢, d7 20 8, b, ¢, @ and 21 a8, b, ¢ and 4 and 916.2) show
.tﬁat the uptske of nutrients was more during viripou compared .
to mundsken acd the same ¢ould bz effectively utilized by
the crop. As the growth duration was more in virippu,
the better vegetative growth together with the well daveloped
root systam might have ehzbled the crop to absorb all
nutrients more effectively.  2Nccording to Yoshida (1981)
grouth of the root is closely related ¢o the growth of the
whole plant. Further, the newsr indica types with high
tillering rates and good reproductive develbpmcnt can absorb
and cas&éilate large smountsof B throughout the periocd of
growth. Other major nutrients like P and K are also needed
throughoug the growth period (Atanasiu and Samy, 1983).
Hence any reduction in growth dursticn as in mundskan will
definitely reduce the uptake of nutrients and thereby yield.
A pergaal of the details regarding transplonting snd harvest
(Tsble 2) of the experiments in virippu and mundsken shows
8 difference in duration of about 13 days in the first vear
and 17 days in the second yesr batween virlpou and mundakan,
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The fertilizer response as well as the percentage
recovery of agplied nutrients were also more in virippu
corpared to pundakan (Table 15). Further, a higher fertilizer
response and rocovery percentage Of applied fertllizer were
observed at a lower lovel f.e., S0 per cent of the fertilizer
doge in viripou whiie in mundakan fertilizer response was
more with 75 per cent end rccovery percentoge of applied
fertiliser was highest with 160 per cent of the recomsended
dose of fertilizor. This ogsin is stetributed to the
difference in growth dutation of the crop during vixipcu
and mundakan.f;si;f he help of the well developed root systam
end betiter vegetotive growth, the crop wes &ble to absorb
more from the -ppliéd quentity of 50 per csnt foertilizer
dose in virippu wheress in mundskan due te the reduction in
growth duration, the comparatively lesser vegetative growth
and poor root system the plants were not able ¢0 utilize the
applied nutrients efficiently. Hence a major part of the
nptrientﬁ would have beon wested in mundskan. Therefore,
more nutricnts vere needed tq give higher;values of fertilizer
response- and percentage recovery of applied fertilizer in

mundokan.

Yiﬁld attributes such as penicle number m'z. number
of filled groins per panicle and 1000 grein weight ware also

more in the treaiments recaiving full Sose and less with zero
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lavel of fertilizer (Fig.3). These yleld attributes
might have infiuenced the grain yleld,

The wider spacings with 25 and 33 hills m™2 vere

at en advantage with respect to grain yield. As the plant
populaticn wes increased frem 25 to 100 pillu N the yleld
waz reduced from 3.5 to 2.8 t ha~} in virippu and from 2.6
to 2.2 t he™} in mundakan.

Prem the response surfsce (Fig.6 a) .1t is seen
thet when the plant populaticon was increased f£rom 25 to
100 hills m™2, the grain yleld tended to incresse upto

< and thereafter declined, at all'thg fertilizer

33 hilla m™
leovels. But at full dose of fertilizer, 25 hills n2 gave
vlelds comparable with that of 33 hills mfz indicating that
the former is sufficiant at tha higheét level of fertility.
Bince the vield response was more with 33 hills a'z. at
lowexr fertilizer lovgla, iﬁ is advantagecus to aﬂaﬁf the
ebove plant population es fartilirzer is costlier than

seedlings.,

The nunber of £illed grains plniﬂle'l end 1000 grain
welght waere highest and the sterility parcentage lowest in
the wider specings. However, the panicle number'm"z vas
lower in these treatments. Still higher grain vield was
obtained because ©f the influance of the other yield attributes

mentioned. Further, totel IMP at harvast vwas also more in
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the wider spacings (33 and 25 hills @~%). The correlation
cosfficients bstween yield attributes snd yield {Table 14 a)
show that a positive correletion exists betwesn filled
grains per panicle and grsin yield (r 0.76* in wviripru

and 0.85* in mundakan). Thoﬁmand grein. weight also
possesses a posltive qorrclation with grein yield (r = 0.91**
in yirippu and 0.93** in mundakan); Wheresas panicle

numbor aﬁd sterility percentege had negetive cérrolationa
with the grain yield., Thus it is clesr thot grsin yield
was influsnced more by filléd grailns per penicle and thousand
grain weight rather than by panicle number. Thils might be
bscause of several reascns, The optimum LAIL in wider
spacings without any mutuzl shading resulted in more net
assimilates in the plants, Further, more surfoge area was
available for individual plant resulting in more uptake of
nutrients which were better utilliged for increasing the
nunbar of fllled greins per penicle as well as thousand
grain welght. It is further noted that a negetive
correlaticn exists batwean panicle number and grein numker
par panicle, The nuiber of grains per sqg.m. determines the
vield cepacity of a given Gariaty (Yoshide et al., 1972).
Thus it is clear thst by increasing panicle number slone by
way of increasing plant population through spacing cannot
1ncrea5¢ grain yield bscause® of the negative correlaticn

betwesn panicle nurber and grains per panicle.
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Table 1éa. Correlation coefficients bstween grain yleld -
and yleld attributes

) T value
Factor
Viricpn Mundekan
1. Panicles m™? 0,217 -0.392
2. Pilled grains panicle™! 0.761% 0.857%w
3. Thousend grain weight 0.914%e 0,932 %%

4. Sterility percentage =0.309 =0.581

* Signifigcant at 5§ per cant level
** Significant ot 1 per cent level
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The correlation coefficlents between plant
population with yield attributes and grain yield
(Table 14 b) revesl a negative correlation with filled
grains, thousand groin weight and grain yleld while a
poaitive correlation with panicle number and sterility
percentage. DMP a}so showad a negative correlation with
plant populaticn. The influence of plant population,
DHP and yield attributes on grein yieid was also brought
out by psth enalysis (Fig.6 b). 'From the datz (Table 14 c¢)
it i3 sesgn that thousand grain weight has got maxismum
positive direct effect followed by naé on ¢grain yleld.
Thousend grain weight has s nagative indirect effect
through number of penicles. Lven thcugh the direct effect
of panicle number is positiva, its indirect effect
tﬁrough thousand grain welght and IMP made the totel
affeét negative. The dirszct effect of plant population
is negetive while ite indirect effect through panicle
number is positive. Thus, the thousand grain weight
has got the moximum positive direct effect followed by
IMP on grein yield as evidenced from the path analysis.
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Table 14 b. Correlaticn coefficients betwsen plant
population, yield agtributes, and grain
vieid.

r value
Yactorx
Viripou Mundakan

1, Panicles m™° 0.884%% 0.909**

2. Filled grains panicle™ ~0.753%* ~0.928%*

3. Thousand grain weight -0,399 -0.412

4.,  Sterility percentage 0.830%* 0.818%%

5. DMPp =0.857*% -4 B27%W%

6. OGrain yield =0, 790%# -0.820%*

«% Significant at 1 per cent level
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Table 14 c.

Direct and indircct effects of

csusative factors on grain yield

X 1 2 3 4 5 6  Corpelstien
1 =0.332 0.427 -0.178 -0.523 0.367 -0.265 -0,504
2 -0.256  0.479 =0.165 -0.367 0.297 -0.354 -0.407
3 0.257 -0.342 0,230 0.401 -0.244 0.168 0.465
4 0.215 «0.217 0.114 0.809 -0.234 0.008 0.695
5 -0.258 0.300 ~0.118 ~-0.401 0.474 ~0.123 -0.127
6 0.165 ~0.318 0.073 0.012 -0.110 0.533 04356
L OEEERe e 3o mEnoe,
x§ - IR aidins pa.mcfe_, L Xg = Drymstter producticon {oar)

30t
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The above resulits reveal tﬁat the plant
population beyond 33 hills m~? (specing 20 x 15 cm)
4s not desirable in this veriety. When the plant
population was increased beyond that, the competition
factor must have played a dominént role in influencing
the yleld. The wider spacings enjoy feirly satisfsctory
conditions of 1light and spsce for development and
matrient supply whereas in closcé spacinga, mutual
shading on account of overcrowding occurs. Conseqﬁently
the net photoaynthesis will be reduced, Further, the
nutrient supply will also Le limited under closer spacings.

Thus it is evident that this varidty, even though
clessified as & high tilleriny one, reguires a
comparatively wider spacing of 20 x 15 cm (33 hills wm™2)
below vhich is not desirable for grain production. For such
verieties closer spacing is definitely haimful bocsuse

of the reasons already explained.

Frcm the ecoromica {Tzbls 1§) it could be aszen
that highest net roturn of 5. 6913 and #, 3890 were obteined



Table 15, Economics of trial I (Spacing trial)
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Net

Grain Straw Gross Cost Benefit Ferti- % reco- keturh
vield yield return  of return cost lizer very of rupee-l
Treatments -1 -1 culti- ratio res- applied invested
kg ha kg ha -1 v&tion -1 ponse ferti- on fer-
fs.ha p.na-1 fs-ha lizdr tilizer
1. By Sy v 2817 2939 8573 4903 3670 1.75 - - -
M 2499 ,2631 1629 2726 1.56 - - -
2. Fqy 8, v 2959 3090 Q008 5150 3858 1,75 - - -
M 2354 2563 7271 2121 1.41 - - -
3. Fy S,y v 2844 3102 8790 5273 3517 1,67 - - -
M 2461 2631 7553 2280 1.43 - - -
4. F, 5 v 3331 3575 10237 5301 4936 1,93 5.71 35.61 11.43
M 2742 3019 8503 3202 1.60 2.70 23.87 7.776
5. Fl s, v 3657 3848 11162 s598 5564 1.99 2.75 52.33 12.76
M 2727 2957 8411 2813 1.50 4.14 = +29.55 6.95
6. F, 54 v 3i2e 3323 9579 5721 3gs8 1.67 3.15 22.54 7.16
M 2674 2872 8220 2499 1.44 2.36 . 22.42 4.28
7. F, 5 v 3730 3947 11407 5550 5857 2.06 .6,76 38.02 9.1
M 2925 3159 9009 3459 1.62 3.15 22,39 6.15
a, F, S, v 3782 3952 11516 5797 5719 1.90 6.09 40.15 9.51
M 3039 3291 9369 3572 1.62 5.07 33.44 6.32
9. F2 53 v 3490 3749 10729 5920 4809 1.81 4.79 32.04 6.17
M 2766 3006 gs53e 261¢g 1.44 2.26 23.97 2.90
10. F3 S1 v 4056 4181 12293 5774 6519 2;13 6.688 42.39 8.48
M 3079 3316 9474 3700 1.64 .22 25.76 5.25
11. Py s, v 4249 4396~ 12894 5981 6913 2.16 7.11 50,70 8.93
M 3205 3461 9871 3890 1.65 4.72 36.57 5.46
12. F4 S, v 3801 3968 11570 6104 5466 1.90 5.32 34.89 5.28
M 2966 3271 9203 3099 1.51 2,81 23.76 2,56 -
v - VIRIPPY ¢~ MU DAKAA]

Fertilizer levels

0

e L L L)
w PO
]

Spacing levels

W
n

20 x 20 cm
s = 20 x 15 cm
S = 20 x 10 cm

Price of rice =
Price of straw =

S0% of 90k 45: 45 kg NPK ha™>
75% of 903 45: 45 kg NPK ha™l
=e  100% of 90: 45: 45 kg NPK ha~!



109

from the combination of full dose of fertilizer with a
plant population of 33 hills m'2 {spacing 20 % 15 cm) in
viriggu and mundaken, respactively. The banefit cost ratio
was also high (2.15 in viriggu and 1.65 in mundakan) in the
shove combination. The return per rupee invested on
fortiliger was more (. 12.76) at 50 per cent of the
fertilizer dose with a plant population of 33 hills o2
in virippu as against 25 hills m'2 in mundekan, This might
be bscsuse during virippu the higher plant population
together wiﬁh longer @uration of the ¢rop gevs more grain
and stravw ylolds énd theroby higher gross return eventually
increasing the raturn por rupee in vested on fegtilizer.
But during mundakan the yleld itself wos low. Further the
adﬁitional cost Anvolved in planting @ 33 hills es zgoinst
25 hills mfz has resulted in reducing the return per rupee
invested on fartilizer in the combination of 50 pexr cent

of the fertilizer Gose with 33 hills m~% than with

25 hills m~2,

Straw _yield

Full dose cf fertilizer gave the highest straw yleld
in 81l the four sessons (Table 16 8, b, ¢ & 4), Thare was
ptOporticn&tg increcse in atraw vield corresponding to an

increzs=a in fertiligar leveals in sll sessonsy except during



Table 16 &. Siraw yield (kg na"1) as influenced by fertilizer and spacing levels.

Virippu - 1982
Fertilizer Spacing lcvels (cm)
laveis .
{X of 31 sz 83 54 85 35 Mean
igﬁfﬁ“‘m’"’ {20x20) (20x15) (20x10) (20xS) (15x15) (15%10)
¥, - O 3095 3219 2097  256¢ 3080 2863  2970- C.D.{0.05) fer © 211.2 (32,0)
P, - 60 3755 3824 3180 2526 3516 2198 3349 C.D.(0.05) for S 113.9 (57.2)
F, = 75 3344 3599 3689 2503 3228 2587 3525 C.D.(0.05) for 8 X 227.8(114.5)
P. - 100 4018 . 4113 4026 3062 - 4091 3990  3g04 ithin sems ¥ lovelsl
Hgan 3703 3764 3473 2753 3629 2409 C.0.(0.05) for 3 Y o04 g(335.5)
2 betweon ¥ lovels ) * ‘
Teble 16 b. Virlpspy 1963
Portilizer Ssacing levels {om)
levels ” -
(% of sy '8, 5, S, Sg B Mean
Focanyomded (20x20) (aoxis) (20x10) (20%5) (1Sx1S)  (15x10)
¥, - © 2782 2961 3206 2626 3047 2791 2952 C.T.{(0.05) for P 143.3( €5.7)
F, - 50 3396 3873 \3466 3208 3259 3219 3404 C.0.{(0.05) for 8 156.8 (78.8)
F. = 75 3950 4004 3809 3355 3686 3721 3754 C.D.{0.05) for S :
2 : | 353.7(157.7)
F, - 100 4344 4679 3910 3563 4103 4182 4130 ““ﬁ"t“ “‘";“’“‘ ¥ m"'ﬁl"li
C.D. (0.08) for S -
Mean 3618 3679 3598 3263  352¢ 3478 eereon oo S | 374.6(185.2)
.
-1 -
* 00t 453 45 kg NPX ha c

Values in parenthesis are J.2m i/-



‘Table 16 c. Straw yield (kg ha™!) as influenced by fertilicer snd specing levels.

Mundakan 1982

FYertlilizer Spacing levels (cm)
lovels
(X of 5, 5, s, ER Sg - Bg Mean
gg:gﬁ?°“d°d (20%20) (20x15) {(20x10) (20x5) {15x15) (15x10)
F, = 0 2756 2748 2713 2313 2792 2511 2638 C.D.{0.05) for F 159.1 (73.0)
¥, - S0 3275 3188 3176 2681 2866 2746 2989 C.D.(0.05) .€or S 108.2 (54.4)
F. - 75 3379 3638 3370 2820 2927 2756 3148 C.D.(0.05) for & X
2 - " 216.4(10€.8)
¥. - 100 3605 3743 ° 3681 2046 3271 2028 3363 vithin swme F levelsl
He 3254 3330 3235 2690 3964 2735 C.D.(0.05) for S o5y a(137.1)
an . . between F levels | S °
Tzble 16 4. Mundaken 1983
Fertiliser Spzecing levels (cm)
levels .
(% of - 5 5, S s Sg s  Heen
recomnended  (20x20) (20x25) (20x30) (20%5) (15215} (15x10)
R, - O 2507 2382 2548 2147 2594 2418 2433 C.D.(0.05) for F 83.6 (38.4)
F, = 50 2762 2725 2567 2220 2651 2802 2571 C.D.(0,05) for S 109.2 (54.0)
¥, -~ 75 2039 2943 2642 2315 2011 2619 2728 C.D.(0.05) fer S 53 (109.8)
¥, - 1200 3027 3173 2861 2539 3198 2802 2933 zight“ ’E?e F lovels
«D0.{0.05) for & - )
Mean 2809 2806 2655 2305 2839 2585 atueon ® lovels KG (127.2)}_
*303 451 45 X -1 -
5 BPK ha

Values in peronthesis sre S.Em 4/-
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the gundsksp season of the first year wherein 75 and

50 per cent of the fertilizer levels were similer.

wider spacings 20 x 1% and 20 x 20 cm produced
more straw yleld and were comparable in three seasons.
The closer spacinga 20 x S and 15 x 10 ¢n gave less straw

yield in all the seascns.

The ccmbination effect was significant in three
seasons wherein full dose of fertilizer along with a plant

p.

population of 33 hills m™“ recorded the highest straw yield.

Ap the level of fertilizer incrclsod. the major
corponent being K, the strawv production also increased due
to enhanced vegetetive growth. The role of N in enhancing

vegetative growth 185 well documentad.

Higher straw production was always sssoclated with
wider spacings (20 x 15 and 20 x 20 cn) at all the levels
of fertilizer tried., A perussl of the data on growth
parameters such &3 height. tiller number, LAT and IDMP
revehls that helghtand DMP contributed more towards
increased straw production. The correlation coefficients
between the above characters end.straw vield are given in

Table 16 e. Haight anq'DMP possass a positive correlaticn
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Table 16 @. Correlation coefficlients betwesn straw yield,
growth attributas and IMP
r value
Factor - -

Virirpu Mundekan
1. Height 0.927%% 0.209%+
2. Number of tillers m™> -04157 ~0.195
3. Leaf area index (LAI) 0.475 0.487
4. DMP 0.939#% 0,958

** Significant at

1 pex cant level



with straw yleld (Height r = 0.93** in virippu and
0.89%* in mundakans DHP r = 0.99%* in both viripnu
end mundekan) while LAI and tiller nurbar 22 have a

negative correlation with the sanme.

it is further noted that at zero level of
fertility, the aversge strasw production was 2.9 t ha~l in
virippu and 2,5 ¢ ha~? in mundakan. This of ccourse is
8 reascnably good yield espacizlly withocut fertilizer
application. It again proves the ability of the variety
to give better straw yislds as well, with zero level
of fertilizer. Nowadays the farmers g;c praf;ring
varieties vhich can give reascnable straw production 30 aa
to mest the fodder reguirement of their stock. The price
of straw is increasing day by day bsczuse of the high
demond on straw. Thus, this veriety is & good choice for
the Kerala formers under the pressnt situation where

there is high demend for straw.

S Harvest index ‘HI!

Fertilizer levels showad significant effsct only

in two seesons where the higher level of fertilizer gave
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. [ ]
more HI (Table 17 a,b, ¢ & 4). Even in szaszons where
the differences vwere not significant full dose of

fertilizer recorded higher HI.

The application of more nutrients alvays results
in better groin production upto a certain 1¢v§1. In most
of the sessons, full dose of fertilizer has recordad the
highest HI. tiowever, ﬁthe are xmple refecences in the
literature to show that beyond a certain level of fertili-
zation the straw yleld is mora benefited rather then the
grain yield (Lenka, 1971}.: Prcbably in this investigation
such a high level of fertilization was rot reached. Within
the lavels of fertilizer tried the rasponse to grein
vield vas proporticnately higher than that of atrew yleld
leading to an increzse in the enha2ncement of ths HI upto

the highest level of fertilization tried.

There was no definite trend with rcspcctrto
specing and in two seascns it was not significant also,

Cocbinations alse showed no significent effect on HI,

6. Chemical analysis
6.1 Plant snalysis

6.1.1. Protein contant of grain
Full dose of fertilizer recorded the highest

protain content (Table 18 as Anch b -)f) and it was superior

to other levels of fertilizer in all the scascns excapt



Table 17 a. Harvest index (HI) a2 influenced by fartilizer and spacing laovels.

viriggu 1982
FPartilizer Spacing levals {cm)
lavels -
(% cf Sy Sy 83 Sy 55 86 Yiecan
ggc"“"‘,,)‘“’“"“d (20x20) (20x35) (20x10) (20x5) (15x15) (15x10)
F, = O 48.8  48.7  486.5  46.1  47.8 47,1  47.5 .C.D.(0.05) for F 053 (0.24)
P, = 50 47.8  47.6 48.1  47.3 48.6 43.2 47.9 C.D,(0.05) for § 0.64 (0.32)
r, - 75 47.5 48.2 47.2 47.0 48.2 48.3  47.7 .C.D.(0.0S) for 3 I w8 0.6
F, = 100 49.2 49.1 48.6  46.7  49.0 49,0  48.6 - :"g’:" ;ﬁ’: 1;"”1’ .
+Da {002} for )
Mean 48.3 4B.8  47.6  46.8  4Bed 48,2 Eamn D0t Jor S Y oS (0.75)
Table 17 b. Virippu 1983
Faptilicer Specing levels (cm)
levels
(%X of 51 32 53 3‘ Ss s Mezn
;gmm.,“d‘d (20x20) (20x15) (20x10) (z20x5) (15x15) (25x10)
Fg = O 46,9  49.2  49.0  49.2  49.2 49.2  49.1 €.0.(0.05) for F NS (0.16)
F, - 50 46.5 49.8  48.8 49.7 49.3 48,1  $9.0 C.D.{0.05) for 8 uS {0.25)
r, - 100 €5.5  49.2  49.2 49,9 49.1 49.0 49,3 vithin same P lovelsl
Mean 49.1 45.4 49.0 49.5 49.1  48.9 €.D,{0.05) for S Ixs (0.59)

betveen F levmls X

*7907 451 45 Xy HPK ha™t
Values in parcanthesls are S.Ba 4/«

911



Table 17 c.

Harvest index (HI) as influenced by fertilizer and spacing levels.
Hundeken 1982

Pertiiizer Spacing levels {cm)
levela ' .
(X of 31 52 83 3‘ 55 SG Hean
recoemended  (20x20) (20x15) (20x20)- (20x5) (15x15) (15x10)
¥, - 0 489  4B.1  49.1 45.9 46,3  45.5 47.3 - C.D.(0.05) for ¥ HS  (0.62)
F, - 50 46,8  47.0  47.8 44,7 46.5  45.8  46.4 c.D.(0.05) for 8 0.99(0.50)
Fy = 100 47.5 47.8  47.0  45.8 86,5  45.9  46.9 :i:?tg 'Zf” F 1;V°1'
ally -0 for
Mean 47.7  47.5 47.7 45.5  46.6 45.8 botusen T levels { us (1.25)
Table 17 4. Mundaken 1983
Fertiliger Specing levels (cm)
levels
(% of 31 52 33 s . Ss 86 Mean
gggg§?°“d’d (20x20) (20x13) (20x10) (20x5) (15x15) (15x10)
§, - .0 48.8 47.2 47.9 48,5 48.1 48,5  48.2 C.D.(0.05) for F 0.46 (0.21)
P, - S0 48.5 49.0  48.7 48,7  48.8 48,2  48.7 €.D.(0.0S) for S NS  (0.23)
Y, - 75 48.6 49.0 . 49.3  49.0 48.4 48,6  45.8 C.D.{0.05) for S Ins  (0.45)
P, - 100 48.9 48.6  48.2  48.7 48,6  48.8  46.6 ‘ithtn '”T’ F 12791’1
© CoD. (0,05) for )
“’m 48.7 46.5 ‘B-S ‘8.7 48.5 ‘9.5 bﬂtwec'n r 1Bv913 i“-—* (0.5‘) 1
%501 453 45 kg NPK ha"l e
= Values in parénthesis ere 3.Ea +/- |



Table 18 a. Protein content of grain (%) as influenced by fertilizer end spacing
levels. (Pooled data for Virippu 1982 and 1983)

Fertilizer
%;vai' Spacing levals (cm)
O B
recommended 1 e S Se Sg¢ 8¢  HMean
dosa*) (20x20) {20x15) (20x10) (20xS). (15x13) (15%10)
F, - O 7,09  7.52  7.78 © 6.27  7.52  6.99  7.24  €.D.(0.05) for 7 0.103 (0.033)
F, - S0 8,19 B.54 B8.48 B8.06 = B.60 8.4  8.36 C.D.{0.05) for & 0.158 (0.050)
P, « 75 6.31 9,03 8,96 8,08 8.88 8.77 8.67 C.D.(0.05) for &
2 . . 0.309 (0.155)
F. - 100 9.06  8.95  9.02  8.19  8.99  £8.90 8.p5 within same T levelsl.
H:an 8.16 B5.51 B8.56 7.65 B.S7 827 C.D.(0.05) for S § . 454 (p.151)
° ° S ® B ¢ betvasn F lavels < ¢
Table 16 b. Frotein content of grein (%) as influenced by fertilizer and spacing
levels. (Pooled date for mundeken 1982 and 1983)
Fertilizer Specing levels (cm)
%evula
X of 5 5 S p 5 5 ] Mazn
1 2 3 4 5 (3
recomuendsd  (20x20) (20x15) (20x10) (20x3) (15x15) (15x10)
P, - O 6.94 7.14  7.B1  6.23  7.58 6,86 - 7.09 <C.D.(0.08) £or F 0.166 (0.068) .
F, - S0 Be17 B.61  8.48  Bill 8,60 B.40 8.36 C.D.(0:05) for S 00165 (0.05¢)
F, « 75 8.25 B.54 .88 7.83 ' B.8B5 Be57 8.5¢ ¢<€.D.{0.08) for S X
T, - 1200 8.85 8.81  8.95 7.92 B8.97 €.61 8.6g Vithin same I levelal
Hean 8.05 530  8.53  7.52 49 B.11 C.D.{0.05) for S g a¢q (0,181)
L] LJ L] - * - hetﬂ_&en F 19':@15 I - L

* 901 453 45 kg NPK ha™t
Vslues in porenthesis orc S.Em +/-

81T
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the mundaksn season of the firat year vhere it waa
similar to 75 per cant of the recormended dose of

fertilizer.

Spzecing levels also shoued significant effect on
protein content of grein., The lovwest protein content vas
recorded in the closer specings with & plant p@pul#tion
of 100 and 66 hills m~2, Plznt populotion of 33, 44 ond
50 hills m™% (spacing 20 x 15, 15 x 1% and 20 x 10 em)
recorded the highest velues of protein content(Fg -4)

Conmbinaticn offect was significant in ell the

- geasons axcept the mundakan seasen of the first yeer.
Full dose of fertilizer with a plant population of

33 hills m~° and 75 per cont of the recommanded dose of
fertilizer along with a population of 50 hills n~? were

comperable in most of the ssasons.

Highar vealues of protein content wera found to be
associated with higher levels of fertilizer application.
The influcnce of higher dose of fertilization especislly
4, in increasing the protein content o!ngrain is discussed

R%Q CIS'T?.) *
elsevwhere. , Sréodhiran (1975)48ingh end Modgel (1978) also
recorded higher protein content with higher rstes of H

spplicatien, But this increase in protein content of full
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dose of fertilizer level over the control wes not much
spectacular. The mesn difference was only 1.61 and

1.59 per cent in the virippu and mundakan season,
respectively. This again proves that protein content was

aleo not mucn influenced by faertilizetion in this variety.

The decrezse in protein content due to closer
spacing was reported carlier by Heachwlet sl. (1572).
Severa coopetition due to very close planting affects the

nutrient abscrption and nutrient content of the plant.

Thus it is seen that @ wider spacing having a
plant populstion of 33 hills m™2 i3 more beneficial with

respect to grain yield as well es protein content.

'6.1.2 Nutrient uptske cf plants

The highest uptake of sll the major nutrients such
gs N, P and K was noticed in full dose of fertilizér while

the lowest value in zero level (19 s,b,c & 4, 20 a,b,c & 4 ana

21 a,b,c & 3.
N, P and X uptake wvere highest in treatments having

a plant populetion of 33 hills a2 (spscing 20 x 15 cm)

in most of the seasons,

Full dose of fertilizer along with a plant pojulation
of 33 hills m™* {spacing 20 x 15 ew%) recorded mors uptoke



Table 19 a. N uptake (kg ha ~1) as influencea by fertilizar and spacing levels.

Viripou 1982

Tertilizer Spascing levels {(cm)

%evals
% cf .
reccfmendcd S1 S2 33 S‘ sS 86 Hean

dose*) (20%20) (20x1S) (20x10) (20%5) (1S5x15) (15x%10)

Fq - O 51.5  52.00 - 47.21 34,28 50.19 41.30 ' 46.01 C.D.(0.05) for P 2.137 (0.980)
F, = 50 6622 70.30 - 58.75 43.95 67.20 56.62 60.85 C.D.(0.05) for 5 2.689 (1.352)

P. - 100 79.44 86,75 82,35 52,98 83.11 79.54 77.3¢ within seme F levels X

Hoen 67.15 71.01 -64.65 44.63 68.67 62.14 C.D,{0.05) for & 5.236 (2.632)

* i * ° ° * betwesn F levels } * N
Tsble 19 b. Viripou 1983

Fertilizer Spacing levels (cm)

levels

(X of 81 ‘ 32 53 s‘ 35 86 Mean

gg:ff?ﬁnded (20x20) (20x15) (20x10) (20:=5) (15x15) (15x10)

7

o - O 44.27 50,93 55.46 42.37 52.62 44,69  48.39 ¢.p,(0.05) for F 3.531 (1.620)
F, -- 50 62.66 74462 62.85 55.36 60.44 57,76 62.28 ( p (o, 08) for 3.552 (1.785)
¥, = 75 71.80 75.85 74.75 58.25 &£8.96 67.11 (70,12 c.o. (5.05) for 5 2.308 § 5 |
¥. - 100 £5.93 98,01 78.79 66.58 B2.85 £2.99  82.52 ' wi saxe © levels '° 3.571),

3 ﬂ:h\ ) X -
Mean 66.16 75.85 '67.96 55.64 66.22 63.14 C.D.(5.05) for S
betwecn F levels 17'310 (3’675)£3
-1

* 901 453 45 kg HiK ha

L e S T S S T Y U ¥



Table 19 ¢, § uptcke (kg ha‘l) as influanced by fertilizer cond spacing levels.
Fundskan 1982

Fertilizer 'Spacing levels (em) -
%09618 . 3 '
% Of . s S s 5 Hean ’
1 2 3 4 5 . Jg
§§§2§?°Dd°ﬁ (20%20) (20x15) (20x210) (20x5) ¢(15x15) (155:.0)
Fp - © 42.66 42.65 46.39 30.86 44.37 34.96 40.38 €.D.{0.05) for ¥ 2.663(1.222)
P, - 50 57.95 57.91 -57.40 42.38 52.77 48.56 52.83 C.D.(0.05) for S 2.697(1.356)
». - 100 69.86 77.51 71.84 50.76 60.02 53.00 63,66 vithin seme F lavels X
Hosn 57.68 61.48 59.86 41.80 53.01 46.55 " €.0.(0.03) for S lg g40(2,785)
(e * . He * * bhetween F levels I-- *
Table 19 4. HMundeken 1983
Fertilizer Spacing lavels {(cm)
levels
{R of 81 32 33 64 -5 56 Mean
recoomended
dose*) (20x20) (20x15) (20x10) (20x5) (15x15) (15%10)
I 0 39.17 37.16 41.94 29.72 41.71 36.68 37.73 C.0.(0.08) for F 1.446¢0.663)
7, - 50 46.46 49.00 ¢5.93 37.25 - 4B.85 €4.25 45.79 C.D.(6.05) for S 2.416(1.215)
F, - 75 51.82 S7.76 52429 39.98 54.65 48.39 S0.82 C.D,(0.05) for § I s (2.431)
7. - 100 €5.42 65.40 55.90 45.98 63.79 53.70 57.70 v thin sore F lavels i
3 : C.D.(0.08) for S ;
Mean £3.72 52.33 49.51 38,23 52.25 46.00 M 1 3 {2.2586)

betwecn F lovals

* 903 451 45 kg NPFK ha-l

Values in pasrenthasis are S.hm +/-

22T



Teble 20 a. P uptake (kg ha”l) as: influenced by fertilizer snd spacing lavels.

Virippu 1982

Fertilizer Spocing lavels (cm)

levels .

{% of 84 S S84 S, Sg g . Mean

recomended  (55.50) (20x15) (20x10) (20%5) (15x15) (15x10)

doser) ] .

P, - O 15.82 17,54 14.91 11.50 15.64 14.15 - 14.93 G.D.{0.05) for F 1.113(0.511)
¥, - S50  19.24 21,58 16.91 12,37 18.39 16.80 17.55 C.D.{5.05) for S 0.901(0.453)

r - 75  20.36 19.43 18.50 12:36 20.88 10.74 18.54 C.D.(0.05) for S X

¥ - 100  21.55 22.45 22.25 14.43 22.08 21.90 20.7g Wwithin szme F levels )

Maan 19.24 20.25 168.14 12.67 19.25 18.15 C.D.(0.05) for £ X 4 g9c(1.003)
ean * - * * * * betwesn F levels I ~° °

Teble 20 b. Virippu 1983

Pertilizer . Spacing levels (cm)

lovelas )

(x of 85 59 S, Sg Sg S¢ Hean

recormanded  (20x20) (20x15) (20x10) (20x=s5) (15x15) (15x10)

dose®)

F, = 0 14.62 16.0¢ 17.48 12,80 17.05 17.53 15.62 C.D.(0.05) for F 1.039(0.4%6)

F, =~ 50 17.64 21.77 18.69 13.74 17.66 17.14 17.77 €.D.(0.05) for S 1.036(0.521)

F. - 75 21,39 22.57 21.30 14.17 19.73 19.57 19.79 <C.D.(c.05) for S ¥ '
2 - - : 2.073(1.042)

P. - 100 23.68 25.94 21.19 15.72 22.45 23.40 22.05 vithin seme F levelsl .

3 C.0.(2.05) for 3 1

Meas: 210.33  21.58 19.66 14.11 19.22 18.95 -D. {2, ] 2.507(1.236)

betwasnn F lovels

* 90z 452 45 kg KPK ha™
Values in parenthcais ars S.tm +/-

1

£¢l



Table 20 ¢. P uptske (kg ha™*) as influcnced by fertilizer and spacing lovels.
Mundaokan 1962

Fertilizer Spacing leavels {(cm)
lavels

(X of s1 5, Sy S, S Se Meen
ocorsended  (20x20) (20x15) (20x10) (20x5) (15%15) (15%10)
Fy = O 12.69 13.33 14.03 9.66  14.11 12.40 12.75 C€.D.(0.05) for ¥ 0.709(0.325)
F, - S0 15.56 15.42 15.57 9.97  13.69 12,68 13.81 C.D,(5.05) for S 0.678(0.341)
T - T8 16.38 17,14 16,69 10.71  13.96 12.90 14.30 C.0.(0.05) fer 5 )

2 1.356(0.662)
F. ~ 100 16.42 18.44 17.5¢ 12.70  15.97 14.17 15.g7 vithin seme F levelsl
H:en 14.81 16.08 15.96 10.76° 14.43 13.06 C.D.(0.08) for 8 L. 419(0.712)
) * * * * * * between F levels ] "7

Table 20 4. Pundekan 1963

Fertilicer | Spacing levels {(cm)
levels :

(% of N 31 82 83 5 4 ss se, Maan
recomsended (20x20) (20x15) (20210) (20x5) (15x13) (15x10)
2, ~ O 12,97 12.50 13.60  8.69 14.14 13,36 12.56 C.D.(0.05) for F 0.502(0.230)
F, = S0 14,42 - 15.09 13.93  9.53 - 16.29 13.44 13.45 C.D.(0.05) for S - 0.666(0.335)
F, =75 15.29 15.71 14.69 10.11 15.47 14.01 14.21 C.D.(0.05) for S I 55 (0.670)
F. =100 16.71  17.53  15.50 11.16 17.74 15.81 15.7¢ within geme F levels]
Haan 14,85 15,21 14.48  9.87 15.41 14.18 €.D.(0.05) for S 55 (0.775)

. . ® - * i batwesn F levols I *

% 901 45: 45 kg NPK ha~}
Vslues in parenthesis are S.Gm +/-~

[
]
H™



Table 21 a. K uptake (kg hifl) a= influencsd by fertilizer and aphc;ng levels.

Virippu 1982

Faertilizer Spacing levels (em)
levels .
(% of 8, 5, 8, . S, Sg  Sg Mean
recomnended  (20x20) (20x18) (20x10) (20x5) (15x15) (15x10)
¥, - O 67.17 73.72 67.84 49.32 59.50 63,25 65.13 C.D.(0.05) for T 4.916(2.256)
Py - 50 76.90 £87.63 74.94 53.33 84.02 77.05 75.64 C.2.(0.05) for 8 3.706(1.863)
», - 5 82,69 ~_93.45 £9.00 56.56 90.64 84,98 82,89 C.D,(0.05) for S i7.‘13(3_,25,
F, = 100 /95.67 103.38 97.60 62.50 99.70_ 98.62/ 92,91 vithin same ¥ levels
Moen 80.61 B89.54 ©62.34 55.42 85.96 80.98 €.D.(0.05) for S lg 452(4,249)
¢ * * o e ° * botwesn F levels | | °
Pable 21 b. Virippu 1983
Pertilizer Spacing levels (ca)
levels
(X of ’ S, S, N S, S¢ S¢ Mean
§§§ﬁ§?°“°°d (20x20) (20x15) (20x10) (20xS) (15x15) (1S5x10).
Fp ~ O 55.80 SB8.73 66.70 59.05 65.46 59.05 60.81 C.D.(0.05) for F 5.138 (2.358)
Py - 50 70.25 ©7.27 7T8.06- 62.21 74.48 69.81 . 73.68 C.Y.(0.08) for S 5.311 (2.670)
F, = 175 83.39 £87.13. B82.30 67.27 06.56 85.59 82.04 C.D.(0.05) for 5 |
¥, = 100 95.16 114.97 ©02.99 70.86 ©98.51 98.64 95,19 vitpin seme ¥ levels]
3 - C.D.{0.065) for S X
Mean 76.17 B87.03 80.01 64,85 81.25 78,27 « 210, : 12,779 (6.31)

between P lcovels ) §

# 903 451 45 kg KPR ha~t

Values in perenthesis ere S.Em +/-

i

Gol



Table 21 c. K uptake (kg ha 1) -a8 influenced by fertilizer and spacing levels.

Huné!&kan 1982

Tertilizer Spacing levels {(cm)

levzls .

(X of 81 Sz 8 34 35 8¢ Moan

ggg‘:f‘;m“a“" (20%x20) (20x15) (20x103 (20x5) (15x13) (185x10)

I, = 0 54.07 57,06 52.81 43.73 55.78 49.60 52.17 C.D.(0.05) for T 5.180 (2.377)

r, - 50 66.05 68.12 68,52 4£9.21 SB.21 56.63 61.12 C.D.{0.05) for S 2.996 (1.506)

?, =~ 75 71449  ©3.88  72.09 52.85 63.26 60.83 67.73 C.D,(0.05) for 8 Xc.903 (3.013)

P, =100 - 79.55 ©09.44 79.31 56.01 75.11 ©63.68 73,80 Within same F levelsl

H3m 6§7.79 T4.62 6B.68 50.45 63.09 57.73 C.D.(0.05) for 3 X 2,977 (3.910)

e | . . - - . . between ¥ lovels 17 .
Table 21 4., Mundskan 1583

Fertilizer Spacing levels {(cm)

levels "

{% of 8, S, Sq S, Sg 8 Mean

gg:gﬁ""“d“a (20x20) (20x15) (20x10) (20x5) (15x1S) (15x10)

Fy -~ O S6.41 51410 40.26 43.50 S3.49 490.94 50.62 C.D.{0.05) for F 3.680 (1.780)

P, - S0 58.91 © 61,47 56.13 45.49 59.84 55.77 56.27 €.D.(0.05) for S 4.870 (2.453)

Ty - L ]

F, - 100 70.13 77.16 62.48 53.84 69.04 63.47 66.02 “ithin some F levelal

3 ' C.D,(0.05) for S 1

Mesn 62.57 62.88 57.20 47.69 60.35 56.30 +~e 0.

between F lovels X ns (5.698)

* 90: 45: 45 kg NPK ha™?
Values in parenthesis are S.Em +/-

921
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of all the above nutrients in sll the seasons except

the mundakan seascn of the second year.

A perusal of the data on grein and strew yield
(Table 13 3, b, ¢ & A and 16 a, b, ¢ & d) show that the
above combination which recorded the'hiﬁhelt values in
the uptake of N, P znd X vas giving the highest grsin eand

straw production.

6.2 Residual nutrient status of the sol)l after cropping

Treatments which received full dose of fertiiiser
recorded the highest value with respect to orgenic carbon
availeble P and exchengeable ¥ contsnt (Table 22 8, b, ¢
&d, 23 a, b, c&Aand 24 a, b, c & d?. The lowest values
vere associated with the zero level, Even Af large
gucntities of fertilizers are added only a portion of them
will be utilized by the crop. The rest éf the portion will
be added ¢ the scll reserve. This might be the reason
for the significant difference betweecn the fertilizer

treatinents wlith respact to residual nutrisnt status,

Residusl muitrient centent of the soil was lowest

in the closer spacings (20 x S an@ 15 x 10 cm) whth a

plant population of 100 and 66 hills ca™% while the highest



‘betiveen P levels | I

0.097

Table 22 a. Resldaal organic carbon content (%) of soll a2s influecnced by
fertilizer and spacing levsla, Viripou 1982
Pertilizer Spacing levels {cm)
levels ,
(X of 51 'sz 83 5, 85 8¢ Hean
Toconaded (20x20) (20x15) (20x1G) (205) (15x15) (15x10)
F, =~ O 1.63 1.5  1.52  1.4C  1.47 1.45 1.5¢ C.b.(0.08)for ¥ 0.082 (0.037)
¥, = 5D 1.61 1.54 1.56 1.66 1e46 1.62 1.57 C.D.(0.05)for S 0.093 (0.046)
7 75 ' 32 €.D.(0.05) s 1 '
- : 1.52 1.68 1.86 - 1.52 1.56 1-?0 1.6 widy 0.05 for
r§ - 100 177 1,73 1.63 1.56  1.85 1,50  1.66 “*tﬁt" 3‘?” E 1“”@11: 0-186 (0.093)
C.De (D.05) for 3
Mean 1.74 1.62 - 157 1.54 1.588 1.57 batwcen F levels I 0.221 (O,nlgg)
Tsble 22 b. Viripcu 1983
Pertilizer Spacing levelsz {cm)
levels ‘ .
(%% of Sy s, & 8,4 8¢ S Heen
- Looe o9 (20x20) (20x15) (20x10) (20x5) (15%15) (15x10)
F, = O 1.56 1451 1,49 1,38 1,39 1,51 1,47 ©C.D,(0.05) for P 0.038 (0.017)
1Y) : N
Fl - 50 1062 1.6° 1n58 1-36 1-59 1.56 1055 ) C.D.(O-QS’ for 5 0.040 (0.020')
- F, = 75 21.63  1.50 156 1,37  1.58 1,55  1.55 C.D,(0.05) for S ) " .
pz =200 169  1.68 © 1.63  1.56  1.63  1.58  1.62 vAthin sme 7 levels Y 0051 (0.041}
Maan 1.63  1.59  1.56  1.47  1.55  1.58 €.D.(0.05) for S I (0.047)

% 901 45; 45 kg NPFK ha~t
Values in paronthesis are S.Em +/-

8¢1
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Table 22 ¢. Rosidual organic cerben content (X) of soil as
fortilizer and spacing levels. Mundsken 1982

)

f(
influenced by

Fertilizer Spacing levels (cm)
levels
{% of s1 82 33 s‘ 55 36 Maan
ggﬁgf?ended (20x20) (20215} (20x10) (20x5) {16x15) (15x10) :
Fo - 0 1.47 1.47 1.".9 1.31 1.47 1.44 1.44 CQD.(Q.OS) for F 0.016¢ L(O-OO?)
¥, - 50 1.58  1.56  1.54  1.41  1.55 1.52  1.53 C.D.(0.05) for S 0.022 {0.015)
F. = 75 1,61  1.58  1.56 1.4  1.56 1,53  1.55 C.2.{0.05) for S X
?z - 100 - 1.64  1.60 1.54  1.45 1.58  1.54  1.56 - “‘tht“'“afe ¥ levels : 5 (8:031)
COD. 0.05 for 5
HMaan 1.58  1.55  1.53  1.40  1.54 1.8 ¢.0.(0.03) for S I 55 (0.038)
Table 22 d. Mundaksn 1983
Fertilizer . Specing lavala (cm)
lovaels
(% of 5 S, 8, 5 Se 3 Mean
ggﬁff;ended (20%20) (20x15) (20x10) (20x5) (15x15) (15x10)
¥, - O 1,56  1.53  1.501 1.39  1.49  1.49  1.49 C.D.{0.05) for ¥ 0.022(0.009)
P, - 50 1.59  1.57 °  1.58  1.44  1.56 1.5  1.55 C.D.{0.05) for S 0.023(0.011)
P - 75 1.61 1.59 °  1.60 1.45 1.60 1.57 1.57 ¢€.D.(0.05) for S ] .
5 . 88 (0.022)
F, - 100 1.61 1,60  1.60  1.62  1.62  1.60 1,50 vithin same ¥ levels
Moan 1.59  1.57  1.57  1.44 157  1.55 C.0.$0.05) for 5 X g3 (g 026)

betwecn ¥ levols

* 90: 45: 45 kg NPX ha™}
Values in parenthesis are S5.Ea 4/~

621



Table 23 e. Residusl P content of soil (kg ha ~1) as influencad by fertilizer
Virippu 1982

and speEcing levelSe.

Fertilizer Spacing levels (cm)

lavels

{54 of 5 5 5 5 3 8 Maan

‘recomcended i 2 4 6

dona®) (20x20) (20x15) (20x210) (20x5) (15x15) (15%10)

P - 0 17.06 16.42 16.29 11,80 19.38 15.87 16.14 C.D.{0.05) for F 1.819 (0.634)

ry - 50 22.06 22,05 21.46 17.35 22.28 21.38 21.10 ©.D.{0.05) for S 1.807 (0.908)

I’2 - 75 25-01 23.19 23.81 16.92 22.6& 21-35 22.15 Co""’o (0 05) fOI 8 l !‘Es (10817)

F - 100  25.46 29.10 24.43 18.50 26.26 22.02 24,94 Wvithin same F levels 1

Moes 23.15 22.71 21.50 16.14 22.64 20.35 C.D.(0.05) for S X us  (2.186)

¢ . . . . . » betucen F levels ) S .

Table 23 b. Virippu 1983

Fertilizer Spacing levals {(cm)

levels

(% of G 5 s S S s Mean

recomended 1 2 3 6

domet) (20x207 (20x15) (20x10) (20x5) (15:i5) (15x10)

Py = O 17.81 17.28  16.97 13.99 17.60 15.42 16.51 C.D.{0.05) for F 1.445 (0.663)

P, - 50 23.00 22.15 21,12 17.14 19.85 20,03 20.55 C.D.{(0.05) for S 1.610 (0.809)

F, = 75 23.62 22.46 22.94 16.16 23.36 21.37 21.65 C,B.(0.0%) for B I us (1.819)

F, =~ 100 28.084 26,36 22.64 16,41 23.71 21.55 23.45 “‘;“t“ '&?6 F levcls i

’ c.0,[(c,08) for 8

Mean 23,12 22,06 20.92 16.42 21,13 19.59 pateacn B lovols X 03 (1.699)

* 903 45: 45 kg NPK ha > ”
Values in parcnthesis 2re 3.Em +/~ =



Table 23 ©. Residual P content of soil (kg ha~1) as infiuecnced by fertiliger and
Mundakan 1982

specing lasvels.

Fertilizer Spacing levols {cm)
%eveéa

® o s 8 3 5 3 S Mean
recommended 1 2 3 4. 5 6
dose*) (20x20) (20x15) (20x10) (20xS) (15x15) (15x10)
P, =~ O 18,05 14.49 15,73 12.78 - 15,34 15,90 15,38 C.D.(0.05) for F 2.993 (1.346)
F, -850 20,09 15.74 16,75 14.34 12,29 18.70 17,32 C.D.(0.08) for S 2.235 (1.124)
B, « 175 18.73  19.87 18.16  13.02 20,09 21.59 18.57 C.D.(0.05) for 8 X

2 . $.471 (2.248)
P, . =100 20.03  24.68  23.37 14.49 20,59 14.51 20,29 ®ithio smme T levelsl -
Mesn 20.22 18.69  1B8.50 13.66 18,57 17.68 C.D. (C.08) for 8 X o 4494 (2,551)

¢ : b «= =t . between F levels ) S i
Table 23 d. Hupdsken 1983 .

Portiliger Specing levels (cm)
leavols

{% of _ 31 [ 53 5 Ss 86 Mean
ggggﬁ?ﬂnd“d (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
By - © 18.04 15.83 15,54 15.24 16.41  17.17 16.37 C.D.{0.08) for F 2.387 (1.095)
F, - SO 20.17 21.70 20.88 16,39 21,83 20.81 20.30 ¢.D.(0.05) for & 1.599 (0.804)
F, « 75 22,97 23.35 23,49 16.90 22,20 22.55 21,91 ¢<.D.(0.05) for S I ws  (1.608)
Fy = 100 25.87 25.65 23.31 18,29 25.42 22,67 . 23.54 “1;“t“ 5:?¢ F 1;““1?*:

LD, 0.0 for -

' % 903 45t 45 kg NPK ha~t

Values in parzenthesie ara S.Em 4/~

18T



Taible 2¢ a. Residual K content of soil (kg ha'l} a5

end spacing levels. Virippu 1982

influenced by fertilizer

Fertilizer Spacing levels (cm)
levels :
(% of S, 5, 85 . 8 2 Sg Mean
gmenﬂad (20x20) (20x15) (20x10) (20x5) (15x15) (15x10)
Fq = O 140 129 130 120 133 129 130 . ¢.D.(0.05) for F 3.7 (2.2)
P, - 50 143 142 135 123 146 141 140 . 'C.5,{0.05) for S . 8.0 (4.0)
¥, =75 156 1s2 . 183, 147 149 142 180  C.D.(0.05) for S I g3 (e.1)
7, =100 159 152 157 146 162 155 155 ""g"’z" ’“;" F levels i :
: C.0.,({0,05) for S -
Mean 151 144 145 134 147 142 e ) O 85 (7.5)
Teble 24 b. Virippu 1963
Pgrtilizer Specing lovels (om)
levela ,
(% of” 8, S, . 8y - S 8¢ 8¢ Mean
ggggi‘;‘e“"'d' (20%20) (20x15) (20x10) (20x5) (215x%15) (1Ex10)
Fg = O 137 128 130 . -127 131 133 131 - - €.D.{0.05} for ¥ 7.2 (3.3)
P, - 50 15¢ 149 155 . 128 154 144 147  C.D.{0.03) for 8 7.6 (3.8)
1 -
rz - 75 185 148 150 . 130 .. 147 153 147 C.D.(0.05) for 'S X NS (7.6)
P =100 164 157 145 132 155 - 154 151 within game F levals ] '
2 ; S o C.D. (0.05) for S
Hean 153 145 1450 129 147 146 e e - § uS (7.8)

hatwaan F levels

* 00z 4531 45 kg NFK ha”

1
Values in parenthesis sre S.Em /-

7LT



Table 24 c. Resldual K content of soil (kg-ha?l) as influenced by fertilizer
and gpzcing levels. Xundakan 1582

Pertilizer Spacing levels {cm)
level
(% of - 8, s, 5, Se 8g 8¢ Mean
gggzﬁ?‘“d‘d (20%20) (20x15) (20x10) (20x5) (15x15) (15x10)
F, = O 136 131 126 12% 120 ' 134 130  C.D.{0.08) for ¥ 5.0 {2.3)
P, =~ S0 154 153 151 138 152 153 150 C.D.(0.05) for 8 © 6e6 (3.4)
p, = 7 155 152 157 137 183 156 152  ¢.B,(0.05) for S Ius (6.7)
F, = 100 165 162 157 141 156 157 136 z*;ht“ ’;?’f? 1;"913 :
. ae L0.0 or .
Maan 152 149 148 135 148 150 hotveon T Tavels Lgs {6.6)
Table 24 @, Mundakan 1983
Pertilizer Specing levels (em)
lav=sls
(% of 8 5, 34 54 Sg . 8 . Hean
g§§g§§‘“dea (20x20) (20x15) -(20%10) (20%5) (1Sx1S) (15x10)
f, = O 134 127 130 126 131 132 130 €.D.(0.05) for F 746 (3.5)
F, - 50 154 151 145 125 150 149 146 C.2.{0.05) for 3 6.1 {3.1)
X, - 75 153 146 148 130 152 149 147 c.p.{0.05) for & A
rB - 100 168 162 149 131 158 153 154 within the sgme P lavelaiﬁs (6.1)
Hean %52 . 146 143 128 148 146 batvean P lcvsols I 135 (6.8)
1

* 903 45: 45 kg NPX ha
Valuges in parenthesis sre S.Em +/-

6ET



values ware assocliated with the wider sgacingé (20 = 20
and 20 x 15 cm) having a plant population of 25 and 33
hills m'z. The lower veolues of residusl nutrisnt content
of soil asncc}atad with higher pleant population might be
due to the severe ccmygtition resulting in thorough

exhaustion of nutrients from the aoil.

Cambination effact vas not significant in all

ths seasons.
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. Triel IX. Effgct of age of sesdling and planting
density on rice variety IR 42

1. Growth and growth chagactega
1.1 Height of Elantd

In both the ﬁasrs and at all stages fertilizer
lsvels aid not influence plant height during virippu
ond mundeken secasons (Teble 25 &, b, ¢ & 4 and 26 &, b,
¢ & d). The narrow difference in the fertilirer levels
tried is attributed as the rezson for the same.

At harvest, &ge 6f saedling had nc effect on .
Plant height Guring virippou in Both years whereas in
mundakan, 25 dsys old sesdlings recorded more plant
height 4iian 35 days old ssedlings., Howevever, the plant
height of 25 days 014 seedlings was similsr with that of
30 days old seedlings, This is bacause the older seadlings
take more time to get estsblished in the mein field and
naturally planting younger seedlings are to be preferred
for the production of tasllsr plants.
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* 90: 45: 45 kg NPK ha

=1

Valuwes in parenthesis are S.Em +/-

Table 28 a. Height of plants (cm) at panicle initiation stage as influenced by
fertilizer levels, age and number of seedlings h:l.ll-l, Virippu 1582
; q=1
m D Numl f dli
Fertilizer Age (Days) er of seedlings hill Mesn
(% of _ : .
§ecqir$~_ended , Al A2 A3 Nl Nz N3
ose 25 30 as 2 4 6
E_'l (50} 72.9 69.5 69.8 71.3 71.5 69,3 70.7
FZ {75) 73.0 71.4 71.3 72.7 71.5 71.5 71.9
Mean 73.0 70.4 70.5 72.0 71,5 70.4
Kumber of seedlings _h__i_l-.'t'1
e Mean
(Days) i ¢.D.(0.05) for F NS (0.626)
¥ Ny N3 €.D.(0.05) for A  1.56 (0,768)
_ €.D,(0.05) for N NS (0.768)
Ay 25 73.6 73.4 71.9 73.0 C.D.(0.05) for FA NS (1.086)
Az 30 70.4 70.7 70.2 70.4 €.D.{0.05) for FN NS (1.086)
Ay 35 72.1 70.4 69.1 70.5 c.D,(0.05) for AN N5 (1.331)
Mean 72.0 71.5 70.4
Table 26 b. Viriopu 1983
Ii‘ertilj.zer Age (Days) Number of seedlings hill™} Mean
% of
recommended Al‘ A2 .‘Aa Nl N2 N3
dose*) : )
25 30 35 2 4 6
F-l { 75) 80.7 80.8 80.5 81.1 80,2 B80.6 B80.7
Fi (100) 81.1 81.6 82.2 82.2 81.8 80.7 Bl.6
Mean 80.9 81.2 81.3 81.7 81.0 80.7
o =1
Age Nmnbe; cf seedlings hill Mean
(Days) u " - €.D.{0.05) for F NS (0.616)
21 -42 63 C.D,.{0.05). for A NS (D.754)
c.,(0.05) for N NS  (0.754)
. c.D,{0.05) for FA NS (1.0867)
21 25 80.8 86.2 80.7 80.9 €.D.(0.05) for FN NS (1.067)
2 30 83,1 80.5 80.0 81,2 c.D.(0.05) for AN NS (1.306)
A3 35 81.7 81.0 80.7 €1.3
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Table 28 ¢. Height of planis {cm) at panicle initiation stage as influenced by
fertilizer levels, age and number OfJSEedlings:hill"l, Mundakan 1982
Fertilizér Age (Days) Number of seedlings hill_l Mean
(% of - €
gecoTTended Al A2 Aé‘ N1 N2 N3
ose 25 30 35 2 4 6
Fy {50) 57.7 '60.1 58.2 58.2 59.3 58.5 58.7
F, {75) 59.8 62.1 58.8 60.3 59.9 60.4 60.2
Mean 58.7 61.1 58.5 59.3 59.6 59.5
Age Number of seedlings hi‘ll'1 ¥ean
(Days) N, N, Ny ¢.p.{0,05) for F Ns  (0.881)
2 4 6 c.D.(0.05) for A 2.19 {1.078)
c.D.(0.05) for N NS (1.078)
Ay 25 60.1 58.6 57.6 “58.7 c.p.{0.05) for FA NS (1.525)
Ao, 30 €0.6 61.8 61.0 61.1 c.D.(0.05) for FN NS (1.525)
A, 35 57.1 58.5 59.9 58.5 c.D. (0.05) for AN Ns (1.868)
Mean 59.3 59.6 59.5
Psble 25 d. Mundakan 1983
Fertilizer nge (Days) Numter of seedlings hiIl_l Mean
(% of
Eggcﬂ?ended Al A2 A3 Nl N2 N3
e 25 30 35 2 4 6
Fy ¢ 75) 80.7 80.8 80.5 81.7 79.7 80.6 80.7
F, {100) 81.1 81.6 B2.2 82.2 81.8 80.7 gl.6
Mean 80.9 81.2 81.3 81.9 ‘80.8 80.7
. vk 4aq=1
Age Number of seedlings hill Mean
(Days) N N N c.D.(0.05) for F NS (0.624)
1 2 3 ‘ .
N s & c.D.(0.05} for A NS {0.764)
c.D.{0.05) for N NS (0.764)
A 25 80.8 Bl1.2 '80.7 80.9 ¢.D..(0.05) for FA NS (1.080)
A, 30 83.1 80.5 80.0 81.2 c.D.{0.05) for FR NS (1.080)
A, 35 82.0 80.6 81.4 g81.3 '¢.D.{0.05) for AN NS (1.322)
Mean 81.9 80.8 80.7

% 00: 45: 45 kg NPK ha -
Values in parenthesis are S.Em +/ =



Table 26 a. Height of plants {cm) at harvest
age and number of seedlings hill™™,

1

as ‘infldenced by fertilizer levels,

'Virippu 1982

138

Number of seedlings ‘n‘ill_1

Fertilizer Age (Days) -~ Mean
(% of
recoTTended Al Az A3 1 -N2 ) N3
dose ' 25 30 3s 2 4 6
Fy {50) g8.1 89.0 87.4 88.4 87.7 88.4 88.2
F, {75) 88,9 87.8 88.7 89.8 ‘88.8 86.8 88.4
Mean 88.5 88.4 88.1- 89.1 88.2 87.6
Number of seedlings hill—z M
Age edn
g c.p.(0.05) for F NS (0.752)
(Days) N N N
1. 2 3 C.D.(0.05) for A 85 (0.921)
2 4 6 C.D.(0.05) for N Ns (0.921)
\ ‘ c.D:(0.05) for FA Ns (1.302)
A 25 89.0 87.7 88.8 88.5 Cc.p.(0.05) for FN N5 (1,302)
A 30 88.7 89.0 87.5 e8.4 C.D.(0.05) for AN NS (1.594)
3 a5 89.7 88.0 86.5 g8.1
Mean 89.1 88.2 87.6
Table 26 b. Virippu 1983
Fertilizer Age'(Days) Number of seedlings ‘h:Lll_-1
(% of : Mean
recommended
dose*) ! Ry ) Ny Ng N,
25 30 35 2 4 6
F, { 75) 99.8 101.7 101.9 102.4 100.2 100.7 101.1
F, (100) 104.4 102.3 102.9 105.8 102.6 101.3 103.2
'Mean 102.1 102.0 102.4 104.1 101.4 101.0
: . -1
Age ) Number of seedlings hill ‘Mean
(Days) N, N, N, c.D.(0.05) for F NS  {1.220)
2 4 6 . C.D.(0.05) for A Ns {1.495)
' c.p.(0.05) for N NS {(1.49%)
21 25 102.2 101.8 102.3 102.1 c.D.(0.08) for FA N5 (2.114)
A, 30 105.3 100.7 100.0 102.0 c.D. (0.05) for FN NS (2.114)
Ay 35 104.8 101.7 100.7 102.4 C.D. (0.05) for AN NS (2.589)
Mean 104.1 101.4 101.0

x 90: 45: 45 kg NPK ha™
values in parenthesis are S.Em +/—
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Table 26 c¢. Height of plants (cm) at harvest as influencéd by fertilizer levels,
age and number of seedlings hi1l™!. Mundakan 1982
-1
Fertilizer Age (Days) Nurber of seedlings hill Mean
(% of
reconmended A1 A2 A3 N1 N2 N3
dose*) 25 30 35 2 4 &
Fy (50) 69.3 72.3 68.4 70.9 70.0 69.2 70.0
Fé {75) 70.3 71.1 69,2 70.4 70.7 69.6 70.2
Mean 69.8 71.7 68.8 70.7 *70.3 69.4
Number of seedlings hill™
Age Mean
(Days) N N N
1 2 3 C.D.(0.05) for F Hs  (0.795)
2 4 12 €.D.(0.05) for A  1.98 (0.974)
Al o5 1.7 0.0 67.8 69.8 C.D.{(0.05) for N NS (0.974)
A, 30 7.2 73.0 72.0 71.7 c.p.(0.05) for FA Ns (1.378)
A, ag 69.2 69.0 66.3 68.8 ¢.D.{0.05) for FN Ns {1.378)
Moan 70.7 70.3 69.4 C.D.(0.05) for AN N5 (1.688)
Table 256 4. Mundakan 1983
R |
Fertilizer aAge (Days) Number of seedlings hill Mean
(% of
gggoTTended Al Az A3 N1 N2 N3
e 25 30 35 2 4 6
F, { 75} 87.8 85.9 86.7 87.2 87.3 85.8 86.8
F, {100) 89.0 88,2 B4.5 88.0 87.0 86.7 87.2
Mean 88.4 87.0 85.6 87.6 87.2 86.2
Age. Number of seedlings hill Mean
(pays) o N q C.D.{0.05) for F NS (0.702)
St o o €.D.{0.05) for A 1.75 (0.861)
c.D.(0.05) for N NS (0.861})
A, 25 89.0 89.7 86.5 88.4 C.D.(0.05) for FA 2,47 (1.215)
A, 30 88.4 86.3 86.5 87.0 c.p.(0.05) for FN NS (1.2i5)
Ay 35 B85.4 85.5 85.8 85.6 €.D.(0.05) for AN NS (1.488)
Mean 87.6 87.2 86.2
1

* 901 453 45 kg NPK ha"

Values in parenthesis are S.Em +/-
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The number of seedlings per hill showed no
significant Alfferance betwesn stageso 1rtn$pect1ve of

Eha seazons and years.

1.2 BNunber of tillers e

During virippu end pundskan seascns of both the
vears, fortilizer levels showed significent effect on

| tiller profuctidn (Teble 27 @, b, ¢ & 4 end 28 8, b, C

and d). ﬁighg: iqval'of £¢£tilizar was found to ba

supsrior to léwar-Ievel at all stages. Tiller production,

being a vegetstive choracter, hes bean influencad

significontly by higher lavel of -fertilizer particularly N,

‘During wirippu seasons of Loth the years 30
days ©l@ aecdlings were found to be better upéa panicle
1nitiltion'staggu But by the time of harvest no significent
dicfexenéé_was noted among the age levals indicating that
seadlings upto 35 days old can bs used for planting.
But during the mundckan seasons nuxber of tillers produced
upto penicle initistion stage wes highest with 30 dsys
old seaalingé and was cﬁﬁpaz&ble vith that of 25 Adays old
secdlings &t harvest. IR 42,besing a late maturing veriety
having a duration of 140/145 days, 25 days old -cadlinga



Table 2[AS Number of tillers m™>
fertilizer levels, age and number of seedlings hill™

.
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at panicle initiation stage as influenced by

1 . Virippu 1982

Values in parenthesis aee —.— /-

E(‘;r:ilizer Age (Days} : Number of seedlings h:l.ll_1 ‘ Mean
gggzr;w?ended Al A2 A3 Nl N2 NB
25 30 35 2 4 6
Fl (50} 441 440 428 3so 444 485 436
F, (75) 504 481 467 433 485 534 484
Mean 473, 461 448 407 465 518
Age Number of seedlings hill™} Mean |
{Days) Ny N, N, c.p.(0.05) for F 13.6 (6.72)
2 4 6 c.D.(0.05) for A 16.7 (8.24)
C.D.{0.05) for N 16.7 (B.24)
Al 25 388 508 522 473 C.D.{(0.05) for FA NS (11.64)
A, 30 426 455 501 461 c.D.(0.05) for FN Ns (11.64)
A, 35 406. 432 506 448 c.D.(0.05) for AN 29.0(14.26}
Mean 407 465 510
Table §7:k; ~ Virippu 1983
Fertilizer Age (Days) Number of seedlings h:i.ll_1
(% of Mean
ggggr:\z;\ended Al Az A3 N1 N2 lN3
¢ 25 30 35 2 4 6
Fy { 738) 542 576 576 541 544 608 565
F, (100) 578 625 602 544 621 639 602
Mean 560 601 589 542 583 624
Age Number of seedlings hi11~?
{Days) Mean .
. N, N, c.p,.{0.05) for F 11.8 (5.80)
2 4 6 c.p.(0.05) for A 14.5 (7.11)
c.D.{0.05) for N 14,5 (7.11)
Ay 25 511 582 588 560 C¢.D,{0.05) for FA 20.4 (10.05)
A, 30 566 595. 641 601 Cc.D.(0.05) for FN 20.4 (10.05%)
Ay 35 550 572 645 589 c.D.(0.05) for AN 25.0 (12.31)
Mean 542 583 624
* 90: 45: 45 kg NPK h
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Table é%@&% Number of tillers m™ 2 at panicle lnitiation stage as influenced by
’ fertilizer levels, age and number of seedlirgs hill-l. Mundakan 1982
=1
Fertilizer Age (Days) Number of seedlings hill "
ean
(% of
gz::T?ended Al A2 A3 Nl N2 N3
25 30 35 2 4 6
F, (50) 599 572 616 556 608 622 595
P2 (75) 609 637 627 567 627 678 624
Mean 604 604 621 562 618 650
Number of seedlings h:i,ll'1
Age Mean
(Days)
Ny N, N, c.D.(0.05) for F 14,1 (6.91)
2 4 6 c.D.{0.05) for A NS (8.46)
] C.D.{0.05) for N 17.2 (8.46)
B 25 >77 608 628 604 C.D.(0.05) for FA  24.3 (11.96)
A2 30 532 623 658 604 C.D.(0.05) for FN  24.3 (11.96)
Ay 35 577 622 666 621 €.D.(0.05) for AN 29.8 (14.65)
Mean 562 618 650
Table g:'l.;d_,_ Mundakan 1983
= S
Fertilizers Age (Days) Number of seedlings hill Mean
(% of A A A N N N
recommended 1 2 3 i 2 3
dose*) 25 30 35 2 4 6
F1 ( 75) 533 555 564 515 568 569 551
FZ (100) 581 594 540 481 638 597 572
Mean 558 574 553 498 603 583
Number. of seedlings hill~? )
Age Mean ,
(Days) Nl N2 N3 c.D.(0.05) for F 12.5 (5.90)
2 4 6 C.D.(0.05) for A 14.1 (6.90)
, C.D.(0.05} for N 14.1 (6.90)
A% 475 618 580 558 €.D.(0.05) for FA 19,9  (9.80)
A, =08 600 615 574 C.D.(0.05) for FN 15.9  (9.80)
A
3 35 511 593 554 553 C.D.(0.05) for AN 24.4 (11.79)
Mean 498 603 583
* 90t 45: 45 kg NPX ha_l

Values in parenthesis are S.Em +/-



Number of tillers rn'2

Led

Values in parenthesis are S.Em +/-

Table 28 a. at harvest as influenced by fertilizer levels, age
and number of seedlings hill-l. Virippu 1982
Age (Days) Number of seedlings ni1a~t
Fertilizer Mean
" (% of
reccmmended Al A2 A3 Nl Nz N3
dose*) 25 30 35 2 4 6
Fy (50) 357 349 370 327 372 378 359
F, (75) 376 391 377 341 407 396 381
Mean 367 370 374 334 390 387
Number of seedlings hill™!
e Mean
(Days) . , N, C.Db.{0.05) for F i5.4  (7.59)
2 4 6 C.D.(0.05) for A NS (9.29)
Cc.D.(0.05) for N 18.9 {9.29)
A1 a5 340 179 380 367 C.D.(0.05) for FA NS §13.15;
A, 30 330 197 g5 370 c?.z.io.os) for FN NS (13.15)
c€.D. (0. .
n, 35 332 393 396 374 0.05) for AN NS 16.10
Mesn 334 390 38y
_ Table 28 b. Virippu 1983
F(‘ertilizex: Age (Days) Nurber of seedlings hill_1 Mean
% of 4
recommended
dose*) Ay Ay As 1 2 Ny
25 30 35 2 4 &
Fy {( 75 389 381 96 367 399 400 389
F, {100) 393 405 402 353 421 426 400
Mean 391 393 399 360 410 413
Number of seedlings hill™t
Age Mean
(Days) N, N, N, C.D.(0.05) for F 10.2  (5.02)
2 4 & c.D.(0.05) for A NS (6.14)
c.D.(0.05) for N 12.6 (6.14)
A 25 350 404 420 391 C.D.(0.05) for FA 17.7 (8.68)
A, 30 360 422 398 393 C.D.(0.05) for FN 17.7 (8.68)
Ay 35 371 405 421 399 €.D.(0.05) for aN 21.6 (10.64)
Mean 360 410 413
* 90: 45: 45 kg NPK ha™*
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Table 2B c. HNumber of tillers m'2 at harvest as influenced by fertilizer levels,
age and number of seedlings’hill'l. Mundakan 1982

Fertilizers Age (Days} Number of seedlings hinn™?
(% of Mean
recommended . .
dose*) ‘ Aq Ay Aq 1 2 Ny

25 30 35 2 4 6

hY

F) (50) 546 522 547 488 562 566 538
F, {75) 527 593 568 508 591 589 562
Mean 536 558 558 498 576 577
Age Number of seedlings hill™!
{Days)

N Ny N3 c.p.(0.05) for F 14.5  (7.13)

2 4 6 c.D.(0.05) for A 17.8  (8.72)

c.D.{0p.05) for M 17.8  (8.72)
A 25 487 560 562 536 ¢.D.(0.05) for FA 25.1 (12.34)
A, 30 510 568 594 558 €.D.{0.05) for FN NS (12.34)
Ay 35 497 600 576 558 c.D.{0.05) for AN NS (15.12)
Mean 498 576 577
Table 28 d. Mundakan 1983

Fertilizer Age (Days) Number of seedlings hill‘l
(% of Mean
recommended
dose*) By Ay A3 M Ny N3

25 30 35 2 4 6
Fy { 75) 527 506 487 468 544 508 507
F, {100} 535 566 529 492 581 557 543
Mean 531 536 508 480 562 533

. § =1

Age Number of seedlings hill Mean
{Days)

Ny Ny Ny ¢.p.{0.05) for F 12.4 (5.9)

- 4 6 €.D.(0.65) for A 15.2  (7.4)

c.D. (0.05) for N 15.2 (7.4)

By 25 476 583 535 531 ¢ p,(0.05) for FA 21.5  (10.3)
Ay 30 483 563 535 53¢ (¢.p.(§.05) for FN NS (10.3)
Ay 35 482 35 508 508 C.D. (0.05) for AW 26.3  (12.7)
Mean. 480 562 533

* 90:45: 45 kg NPK ha”
Values in parenthesis are S.Em +/-



could not producs sufficient numbor of tiilera at
penicle initliation stoge. Purther, the duration of tha
crop is lesser in mundaken. By the tima of harvest, it
was able to meke up this gap to a cortain extent. Thus
at harvest 25 days old seedlings have become comparable
with 30 days old sesdlings. This shows that the optimum
eage of seedlings for gmundaksn crop seems to be 30 days.

Two seedlings per hill were found to be inferior
to four and six seadlings per hill in yvirippu 2s well es
in mundeken during both years. This indicstes that this

variety needs four to six ceedlings parx hill to produce
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encugh tillers which ultimetely will reflecct on the number

of penicles. Inspite of it being & late maturing verlety

two” szedlings peor hill are not sufficient.

It is further noted that in virippu aix seadlings
gavo thn_highest-numba; of tillers upto flovering in the
£ixat yeer vhile in the second year 6 seedlings per hill
produced more tiller upto harvest and it was significont

upto £lowering stsge., But during mundsken seascn of the

. £3rat year 4 shd 6 nesdlings weze ccmnerahle at flowering

and at harvest stages whercas 1n the second year four
secdlings per hill were signifidoently superior to aix
sesdlings per hill from panicle initiation stege onwards,
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-E¢ 15 recelled in this connection from the matericls

and methods, that the spacing for this veriety 1dgha
,mundé&an seasonw}u 20 x 10 cm as egainst 20 x 15 cm 4in
virippu. A lesser specing is recommended in pundakan as the
time availeble for tiller production is lessor. it this
closer specing theore 1s not much spece for Ancreasing
tiller number by planting more than four seedlings while

in wiripcu providing a widsr spacing could enable the six

sesdlings to produce more tillovs,
1.3 Lsaf area index

in both yesrs during viripouw and°mundagan._fortiliz@r
levels hed a significent offect on LAI (Table 20 a, b, ¢ & Q).
lilgher lavel of fertilizer was guporior ¢to lower lavel.
A3 the fertilizer levels ara anzepsed; R baing tho major
component of the fartillazer, vegetativo growth espsclally
tﬁe tiller producticn was increased rasulting in higher
volues of LiaI, Tenska et al, {1964), Kaweno and Tenaka (1968)
alao obsérved gimilar Ancrecse in LﬁI with N fertilization.

Thirty deys cid sesdlings gave more LAI in both
seasons of the first yoar vherebs 35 days ©ld seedlings
gave mors LAL in the second year. This is attributed to the
higher quentity of fertilizers given in the second year,
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Table &%:33>

Leaf area index (LAL) at panicle initiat
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ion stage -asl—influenced by
fertilizer levels, age and number of seedlings hill™ . Virippu 1982

Fertilizer Age (Days) Number of seedlings hill™}
(% of — Mean
recommended .
dose*) Ay B2 By 1 N2 N3
25 30 35 2 4 &
Fy (50) 5.88 6.64 5.90 5.59 6.31 6.53 6.14
F, (75) 6.05 1.17 6.81 5.95 6.99 7.08 6.68
Mean . 5.96 6.91 6.36. 5:77 6.65 6.81
) Number of seedlings h:‘Lll_1
Age ; Mean
{Days)
N, N, N, ¢.D.(0.05) for F 0.271 (0.13)
z 4 6 c.D.(0.05) for A 0.332 (0.186)
c.D.{0.05)} for N 0.332 (0.16)
Ay 25 5.79 5.96 6.15 5.96 c.D.(0.05) for FA Ns (0.23)
A, 30 6.37 7.18 7.16 6.91 c.D,{0.05) for FN NS (0.23)
Aq 35 5.15 6.81 7.11 6.36 c.D.{0.05) for AN 0.576 (0.28)
Mean 5.77 6.65 6.81
Table 29<Y4. Nirippu 1983
: . -1
Fertilizer Age (Days) Number of seedlings hill - Mean
(% of €
ggggﬂ?ended Al AZ }’s;3 1 N2 NB
' 25 30 35 2 4 6
Fy ( 75) 5.83 6.16 6.24 5.13 6.63 6.48 6.08
F, {100) 6.02 6.69 6.75 5.64 6.96 6.88 6.49
Mean 5.93 6.43 6.50 5.38 6.80 6.58
o . -1
Age Number of seedlings hill Mean
(pays) N N N ;
i 2 3 Cc.D.(0.05) for F 0.128 {0.06)
2 4 6 c.p.(0.05) for A  0.156  (0.07)
C.D, (0.05) for N 0.:156 {(0.07)
A 3 5.12 6.34 6.32  5.93 (¢ p.{g.05) for FA NS (0.11)
a, 30 5.47 6.95 6.87 6.43 &.D. (0.05) for FN NS (0.11)
Ay 35 5.66 7-10 6.85  6.50 D ,(0.05) for AN NS (6:13)
Mean 6.80 6.68

5.38

* 90: 45: 45 kg NPK ha

Values in parénthesis are S5.Em +/-

1
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Table 24 . Leaf area index (LAI) at panicle initiation stage as influenced by
- fertilizer levels, age and number of seedlings hill_l. Mundakan 1982

) -1
N 111
I(‘erti.lizer age (Days) umber of seedlings h Mean
% of i B
recommended Al j:‘2 A3 Ny N2 3
dose*) 25 30 35 2 4 6
Fy (50) .44 5.88 6.41 5.54 6.30 5.89 5.91
F, (75} 6.05 7.24 6.40 5.88 6.92 6.88 6.56
Mean 5.74 65.56 6.40 5.71 6.61 6.39
Number of seedlings hill™}
(Age ) Mean
Days
Ny Ny N, €.D.(0.05) for F 0.3 (0.15)
2 4 & €.D.(0.05) for A 0.3 (0.19)
A, 25 5.70 6.00 5.54 5.74 ¢.D.(0.05) for N 0.3 (0.19)
A, 30 6.37 6.42 6.90 5.56 c.D.(0.05) for FA 0.5 (0.27)
A, 35 5.07 7.42 6.72  6.40 Cc.D.(0.05) for FN Ns (0.27)
Mean 5.71 6.61 6.30 c.D.(0.05) for AN 0.67 {0.33)
Table 79 :cf. Mundakan 1983
Fertilizer Age (Days) Number of seedlings hill™}
(% of i Mean
recommended
dose*) A Ay Ry Ny N, Ny
25 30 35 2 4 6
Fy ( 75) 6.16 6.38 6.63 5.33 6.75 7.09 6.39
F, (100) 6.35 7.39 7.42 5.81 7.46 7.90 7.06
Mean 6.26 6.89 7.03 5.57 7.10 7.50
Number of seedlings hill_1 M
Age ese ¢.D.(0.05) F 0.214 (0.102)
(Days) Ny N, Ny .D.(D.05) for .21 0.10
2 4 6 ¢.D,(0.05) for A 0.262 (0.128)
C.D.{D.05) for N 0.262 (0.128)
A, 25 5.30 6.49 6.98 6.26 c.D.(0.05) for FAi 0.371 (0.181)
A, 30 5.59 7.35 7.71 6.89 c.D,(0.05) for FN N5 (0.181)
A, 35 5.82 7.46 7.80 7.03 €.D.{(0.05) for AN NS (0.222)
Mean 5.57 7.10 7.50
1

* 90:45: 45 kg NPK ha~
Values in parenthesis are 5.Em +/-
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Four seedlings per hill gave the highaest LAI
followed by six seedlings 1n.vigiggu seagons of both
yaoars. TwO‘aeediinga per hill gave significantly lower
values, In pundaken six seedlings per hill recorded the
highest LAI followed by 4 2nd 2 seedlings per hill. ' May be
that in mundakan as tha duration is lesser, the crop
required more number of acedlings to produce sufficient

lezf area.

1.4 Dry mattor sroduction st harvast

Higher level of fertilizer has givén higher P
than tho lower level in ell the four seasons {Table 30 a,
b, ¢ & 4). The higher level of fortilizer hes resulted
in higher D¥P du? to the well known ;éasons. The same
trend was observed in the vegetative as well as roproductive

choractera,

Thirty five days old ssedlings gave more TP in
the virippu season in both years., The lowest IHMP was
slways associated with the youngest secdiings i.e., 25 days
old secdlings. In mundakan 30 dsys ﬁﬁd seedlings produced
mora DHMP, From the results it 1s evident that 35 days
0ld seedlings ars best for virippu and 30 days for pundsken.

During pundakan the durastion of the crop is lesser and

hence younger sesdlings may be battor for plenting.



Table Z&As

Dry matter production of rice (kg ha~!) as influenced by fertilizer levels,

age and number of seedlings hill_l.

Virippu

1982

* 90: 45: 45 kg NPK ha

1

Values in parenthésis are S.Em +/-

s . -1
Fertilizer Age (Days) Number of seedlings hill Mean
(% of ) .
recoTTendéd Al Az A3 Nl N2 3
dose 25 30 35 2 4 6
Fy (50) 6558 6981 7067 6559 6835 7212 6869
F, (75) 7219 7500 7765 7116 7680 7688 7495
Mean €889 7241 7416 6838 7258 7450
Number of seedlings hill™t
? e ) - - Mean
ays ‘ c.D.(0.05) for F 293  {(144)
Ny Ny Ny
2 4 6 C.D.(0.05) for A 359 (176)
€.D.(0.05) for N 359 (176)
A, 25 6688 7007 6972 6889 c.v, (0.05) for FA N§ (249)
A, 30 7080 7447 7195 7241 C.D.(0.05) for FN NS (249)
Ay 35 6746 7320 8183 7416 c.D,(0.05) for AN 622 (305)
Mean €838 7258 7450
Table 30k, Virippu 1983
Fertilizer Age (Days) Number of seedlings‘h:f.ll_1
(% of Méan
recommended
dose*) A A2 Ay Ny 2 N3
25 30 35 2 4 6
F, (. 75) 8009 8149 28160 7848 8377 8094 8106
Fy (100) g826 8665 8815 8407 9285 8615 8769
Mean 8418 8407 8488 8127 8831 8355
. . =1
Agé Number.of seedlings hill Mean
(Days) N N - c.D.(0.05) for F 230 (113)
) 1 2 3
2 4 6 ¢.D,{0.05) for A NS (139}
c.D, (0.0%) for W 282 {139)
Ay 25 8041 8900 8313 8418 c.D.(0.05) for FA NS {196}
A, 30 8367 8748 8107 8407 c.D.{0.05) for FN NS {196)
A, 35 7974 8845 8644 8488 €.D,{0.05} for AN NS (240}
Mean 8127 8831 8355
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Table 30 ¢. Dry matter productior of rice (kg ha~1) as influenced by fertilizer

levels, age and number of seedlings ni117%, Mundakan

1982

Fertilizer Age (Days) Number of seedlings hill-l Mean
(% of 5
25 30 as 2 4 6
Fy (50) 6621 7067 6493 6491 6843 6847 6727
F, {75) 6866 7678 7014 6960 7268 7330 7186
Mean 6744 7373 6753 6726 7055 7088
Number of seedlings hill~!
e Mean
(Days) 1 N, R €.D.(0.05) for F 140 (69)
2 4 6 C.D.(0.05) for A 172 (85)
c.D,(0.05) for N 172 (85)
A, 25 6516 6867 6848 6744 c.D. (0.05) for FA R8s (219)
A, 30 7205 7684 7229 7373 C.D.(0.05) for FN NS (119)
A, as 6456 6616 7188 6753 C.D. (0.05) for AN 297 (146)
Mean 6726 7056 7088
Table 30d. Mundakan 1983
Fertilizer Age (Days) Number of seedlings hill™}
(% of Mean
gg::TTended AI A2 Aa Nl N2 N3
25 30 35 2 4 6
F, (73 9777 9698 9441 09282 9944 9690 9639
F, (100) 10298 10562 10042 9933 10641 10326 10300
Mean 10037 10130 9742 9608 10293 10008
Age Number of seedlings ni1171 Mean
(Days)
Ny N, Ny C.D.(0.05) for F 212 (104)
2 4 6 ¢.D.(0.05) for A 259 (127)
C.D.{0.05) for N 259 {127}
A, 25 0617 10129 10366 10037 C.D. (0.05) for FA NS {180)
A, 30 9731 10588 10071 10130 C.D.(0.05) for FN NS (180)
Ay 35 9475 10161 9589 9742 C.D. (0.05) for AN NS (221)
Mean 9608 10293 10008
* 90: 45: 45 kg NPK ha™*

Values in perenthesis are S.Em +/-
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Planting € seedlings por hill gave more DMP
in the first ye=er during both seascons wvhile 4 aeedlinqa.
per hill in the second yecer. It may be msnticned in this
contaxt that during fi:at year the higher levsl of
fortilizer was limited to 75 per cent of the fertilizer
recommzndation while during the aeéonﬂlggar it has gone
upte 100 per csnte. The response of PMP 0 the number of
sesedlings is greatly influencéd by tha fertilizer levcls
récelved in tha respective yesrs. In the first yeer
[ ﬂaaaiings per hill produced more DMP while in the meccnd
vear 4 geodlings per hill could pxoﬁuca'&ampareble or
more DXP. This moy be'attributed to the higher amcunt of
fertilfzation in the second yesr, This conforms the well
acgapted theory thét,in s0ils of lower fertility more
plant population has €0 b2 gilven to derive the maximum
banefit from that level of fertility (Yamsda and
Hgkamura, 1968),.

ﬁ2} ¥ield attributes
"2 -1 Humber of penicles 2

The fertilizer levels showed significsnt effect
on the number of panicleé ir viriepu and pmundskan of both
yesrs (Teble 31 a, b, ¢ & d). Highor lovel of fertilizer

was superior to the lower levols in gll szasons excapt
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* 90: 45: 45 kg NPK ha~

Values in parenthesis are S.Em +/ -

“Table 3f§§§: Number of panicles m-2 Aas influenced by fertilizer levels, age and
=" umber of seedlings hill™Y. Virippu 1982
A Lia—1
?;r;;llzer Age (Days) Number of seedlings hill Mean
recommended )
dose*) Ay Ay A3 Ny N, Ny
25 30 35 2 4 6
F, (50) 315 334 323 293 337 342 324
F, (75) 33z 334 341 314 343 350 336
Mean 323, 334 332 303 340 346
Number of seedlings hill™?!
Age - Mean
(Days) N, N, N, €.D.(0.05) for F 7.2 (3.54)
2 4 6 C.D.(0.05) for A 8.8 (4.32)
€.b.(0.05) for N g.8 {4.32)
A 25 295‘5' 336 337 323 c.D,(0.05) for FA N5 (6.09)
A, 30 3igy 343 341 334 €.D.{0.05) for FN NS (6.09)
Ay 35 2_9'5 340 360 332 €.D.{0.05) for AN 15.2 (7.46)
Mean 303 340 346
N Table Sib. Virippu
Fertilizer Age (Days) Number of seedlings hil1~?
(% of Mean
recommended
dose*) A Az Aj Ny N, Ny
25 30 35 2 4 6
F,  (7%) 356 351 362 331 364 375 357
F, (100) 357 378 385 341 390 389 373
Mean 356 364 374 336 377 382
Number of seedlings nizz~1
Age Mean
(Days) : N, N, c.D. {0.05) for F 7.7 (3.81)
-2 4 6 C.D. (0.05) for A 9.5 {4.67)
_ c.D. (0.05) for N 9.5 (4.67)
By 25 325 368 376 356 c.D, (0.05) for FA  13.4 (6.60)
Ay 30 328 . 382 383 364 c.D. (0.05) for FN 13,4 , (6.60)
Ay 35 354 380 387 374 C.D. (0.05) for AN 16.4  (8.08)
Mean 336 377 382



Table 3lcC, Number of panicles .m":Z as influenced by fertilizer levels, age and
number of seedlings hill™'. Mundskan 1982

; . §
Fertilizer Age (Days) Number of seedlings hill Mean
(% of .
gecox:u;tended AI A2 A3 Nl N2 N3
ose 25 30 35 2 4 6
Fy {50) 364 354 374 309 3sz 400 364
F, (75) 334 402, 388 317 379 429 375
Mean 349 378 381 313 380 415
Number of seedlings ni1i~t Mear
Age earn
Do
(Days) Ny N, N, c.D. (0.05) for F NS {5.81)
2 4 6 ¢.D. {0.05) for A 14.5 (7.13)
€.D. (0.05) for W 14,5  (7.13)
A, 25 299 . 340 408 349 c.D. (0.05) for FA  20.5 (10.08)
A, 10 ais 400 416 378 C.D, (0.05) for FN NS (16.08}
Ay 35 323 401 420 381 c.D. (0.05) for AN 25,1 (12,34)
Mean 313 380 415
Table 3|, Mundskan 1983
Fertilizer Age (Days) Number of seedlings hill~l Moan
(% of ) )
ggg:r‘r'u')nended Al A2 A3 N 1 N2 N3
25 30 35 2 4 6
Fy ( 73) 403 384 378 343 425 3197 389
F, (100) 416 436 424 372 458 446 425
Mean 409 410 401 358 442 422
Number of seedlings hil].“:l
Age Mean
(Days) N, N, N, €.D.(0.05) for F 12,1 (5.9)
2 4 6 C.D.(0.05) for A NS (7.4)
C.D.{0.05) for K 15.0 (7.4)
Ay 25 356 457 416 409 C.D.(0.05) for FA NS (10.3)
Ay 30 342 . 446 442 410 €.D.(0.05) for FN NS {10.3)
A s 375 422 408 40FF C.D.(0.05) for AN 26.0 (12.8)

Mean 358 442 422 ~

* 90:45: 45 kg NEK ha !

Values in parenthesis are S.Em +/-
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the mundzken of the first year wherelin, though both the
fertilizer levels were similer, the higher level recorded

mors humber of paniecles.

The results reveal that the nurber of panicles is
significantly more in plantn recolving highor cquantity of

fertilizer except in the mundskan sesson of 1982 where slso

higher leovel of fertilizer has produced more panicles
though not significant. Ons of the objoctives of the
experiment wes t0 ascertoin whether there can be sny
fertilizer soving in thias veriety dua to the reported nature
of its performance under low fertility conditicna. However,
under the yleld potentisl reslired in Kersla the reccmmended
level of fertilizers (90: 453 45 kg NPK ha™l) seems to be

regulred for panicle_production.

The age of seedlings has significant influence
on the number of penicles. Youngest seadlings of 25 doys
olad :ecorasd significently lower nunber of penicles in
three out of four seasons. There seems to be not swuch
differonce between 35 and 30 days old szadliings,. This shows
that under the agro climetic conditions of Kerals, 25 doys
old seedlings nre‘not ideal for producing sufficient number
of pesnicles for paximum grein producticn. At the same
time the age con be extesnded upto 35 days without any
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detrimental effect on panicle producticn in both the
scasons. The duration. of the veriety is one £actor which
datarmines the age of seedlings in the nursery. For
vari;tlea of upto 140 days duration there sesms to be no
haxm 4in plsnting 35 days old geedlings. This will be
definitely adventegecus frcom the fermers point- of view

ginca sufficient ¢time ga§ will boe avellesble for transplanting
especially during daleyed onset of monsgons.. Thia is in
conformity with the £indings of Sundercrajan (1978) and
Theetharappan (19583). |

The number of seedlings per hill showed significant
effect on penicle producticn while the combination effects
did not shov & definite trend.

Deta on number of seedlings show that eventhough
slx seediings per hill g=ave moroe panicies in three seacsons,
it was compersble with 4 secedlings per hill. During the
sundekan season of the second yassr, 4 seedlings per hill
recorded the highest number cf penicles compered to others.
From this result it may Lo inferred thet 2 seedlings per hill
15 definitely inferior for this variety inspite of tho
comparative longer durstion. At least 4 seedlings should be
planted to get sufficient panicle producticn. This veriety
ig reported to possess high tillering capacity under adequate
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fertilisation (IARI, 1979). In the present investigstion
a fertilizer lavel of 903.451 45 kg NPK ha™> is the
highest dose givena__:f‘Probahly for this variety, the dose
is not sufficient for the full expregsicn of the tiller
pqtential. In these circumstances, higher number oOF
seodlings are to be used for ensuring adequate penicle
production. It mey be mentioned in this connection that
under low fertility condiitlons higher number of seedlings
are generelly ussed to enhanes tiller produétiun. Hance the
nurber of seadlinga to be plented has to bs increased from
the preszntly recomsended two to four. Natarajen (1982)
also reportnq increase in penicle humber with increans in
seedling nuarber £rom two to six in late maturing types
such &8s Fonnl snd ASD, 15,

e 2 Humber of filled grains per psnicle

Fartilizer levels showed significont effect on
pumbgr of £4ll=d graing per pomicle cnly in mundeken
seaccng of both yecrs (Table 32 a, b, ¢ & @), Higher leveal
of fertiliser geve significontly higher numbsr of filled
grains per penicle. Higher emount of £ertiliza£ion is
alwasya effoctive in producing rore number of £illed ¢grains
ver panicle (Dayenznd et el. {(1972), Verma and Srivastova

{1572), Balasubremaniszm {(1980) snd Sreakumaran (1981),



Table 32 a.

Number of filled grains panicle”

1
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as influenced by fertilizer levels, age

and number of seedlings hill™'. Virippu 1982

Fertilizer Age (Days) Number of seedlings hill™!
(% of 4 - Mean
recommended
dose*) A1 A2 A3 N1 N2 N3
25 30 a5 2 4 6
Fy (s0) 67 74 66 60 73 73 69
F, (75) 69 70 72 63 78 70 70
Mean 68 72 69 61 76 72
‘ . -1
Age Nuwbgr of seedlings hill  Mean
(Days) N N ©® c.n.(0.05) for F NS {3.10)
2 1 2‘ 3 . .
2 4 6 . ¢.D.(0.05) for A ‘NS (3.80)
c.D.(0.05) for W 7.7 (3.80)
Ay 25 64 + 73 66 68 '€.D.(0.05) for Fa NS (5.37)
A, 30 60 83 74 72 C.D, (0.05) for FN NS {(5.37)
A, 35 60 72 72 é9 C.D.(0.05) for AN NS (6.58}
Mean 61 76 72
Table 32 b. Virippu 1983
Fertilizer Age (Days) Number of seedlings hit1~? -
(% of ean
recommended
dose*) A Ay B3 Ny N2 N3
25 30 35 2 4 6
F, { 75) 62 69 61 62 68 62 64
F, (100) 64 64 67 59 76 60 65
Mearn: 63 67 64 60 72 €1
Number of seedlings hill™?
Age Mean
(Days) - X N C.D.(0.05) for F NS (3.21)
‘ 1 2 3
» A 6 c.D.{(0.05) for A N5 (3.93)
C.D.{0.05) for N 8.0 (3.93)
A'l 25 59 68 61 63 C.D.(0.05) for Fa NS (5.56)
A, 30 63 78 59 67 c.D.(0.05) for EFN NS (5.56)
Aq 35 59 71 62 .64 C.D.(0.05) for AN NS (6.81)
Mean 60 72 61

* 90: 45: 45 kg NPK ha™l
Values in parenthesis are S.Em'+/-
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Table 3% c. HNumber of filled grains parliuz:le"1 as influenced by fertilizer levels,
age and number of seedlings hil)™¥. Mundakan 1982 '

E(‘ge’rt;lizer Age (Days! Number of seedlings hi11~?
L O + Mean
recommended

Ld . K
dose*) Ay AZ A3 Nl Nz N,

25 30 35 2 4 6

Fy {50) 61 62 60 52 64 67 61
F, {73) 68 69 62 58 70 70 66
Mean 65 66 61 55 67 68

Number of seedlings h_ill'l

hge Mean

(Days) Ny N, N, c.D.(0.05) for F 5.3 (2.60)
5 4 6 C.D.(0.05) for A NS (3.14)
Cc.D.(0.05) for N 6.4 (3.14)
B 25 57 68 20 65 Cc.D.(0.05) for FA NS :4.47)
A, 30" 57 71 68 66 c.D.(0.05) for FN NS 4.47)
A, 35 53 63 67 61 €.D.(0.05) for AN NS {5.48)

Mean 55 67 68

Tdble 3% d. Mundakan 1983

1

Fertilizer Age (Days) ' Mumber of seedlings hill~ Mean
(% of
gg;:::tr;\ended Al Az A3 Nl N2 NS

25 30 35 2 4 6
Fy ( 75) 64 64 63 60 65 65 64
F, (100) 70 71 69 65 73 72 70
Mean 67 67 66 . 63 69 69

Number of seedlings ni1i~1
Age Mean
(Days) N, N, N, c.D.(0.05) for F 4.8 (2.40)

2 4 6 €.D.{0.05) for A NS (2.94)

c.D.(0.05) for N 5.9 (2.94)

Ay 25 64 70 68 67 ¢.D.(0.05) for FA NS  (4.16)
A, 30 63 71 68 67 C.D.{(0.05) for FN NS (4.16}
Ay 35 61 68 70 66 Cc.D.(0.05) for AN NS (5.09}
Mean 63 69 69

* 90: 45: 45 kg NPK ha ’
Values in parenthesis are S.Em +/-
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The age of seedling &id: not exhibit any
aignificant effect on the numbsr of £illed grains.

Plenting 4 saecdlings per hill gave nmors nunber
of fllled grains per panicle in three sessons and it was
significantiy superior to othars in virippu seascn of the
yaaé. It was compareble with 6 seedlingz per hill in two
_as&hons.j However, in mundskan scason of 1982, 6 seediings
"p;; hill gave more grains psr panicle evanthcugh it was
compareble with 4 aeadlingé por hill. Two sapdlinga per
hill produced oignificéntly'inferior numbér of filled
grains per penicls ia three out of four seascns and lower
numbers in the fouzthsanson; Thua from the result it can
ba reasoned out that 4 seedlings per hill are optimom for

' ¢obtaining sufficient number of filled grains per penicle.

A perusel of the deta cn LAI (Table 29 a, b, c & 4d)
shows that 4 saedlings per hill gave higher LAL in most
of the scesons, The source ayailsble for ﬁhotoayntheaia
i3 decided by the LAI. The sewme treatmant is found to be
favouring the highest nurber of penlcles as well as number
of filled grains per penicle. Similar relationship with
the photosynthesising surfaco area of the plent with
preductive attributes such &s pezricle number end grains

pur‘panicla are reportad by Tsnaka (1972).
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It may be furthar noticed that under a limited
Qupply of nutrition there i3 an optimum nunboer of
aeedlings which can produce a definite number of panicles
as well as nurber of filied gra2ins per panicle. An
increese in the sesdling number does not proportlonately
ircresse the panicle mutber or grains per panicle probably
because fartility is the limiting fector there. A lower
"nu;bér cf seadlings is definitely inferior since under
this limited fertility conditions sufficlent papicle
produéticn as well as ﬁumber of greins per penicle cannot

be ensuresd.

%..3, 1000 Grein weight

- The results of the data ch 1000 grain weicht
(Table 33 &, b, ¢ & §) show that the fertilizer levels,
age Of seedlings and number of seedlings could not iniluence

the thousand grain weight in most of the seasons.

Thousand grein welght, generally regorded as a
varietal chsrocter is ndt influenced by &qronum}c
attributes such as numrber, ége of seedlings etc. Even
tha fertilizer lpplicaéion has been roported toc be effective
only upto a particular level. Further, in the present
invastigation, . tho difference in fertilizer levels tried
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Table 338 a. Thousand grain weight (g} as influenced by fertilizer levels, age and
number of seedlings hill~™}. Virippu 1982
X -1
Fertilizer Age (Days) Number of seedlings hill Mean
(%5 of )
reconended Al Az A3 N1 N2 N3
dose*) 25 30 35 2 4 6
Fy {50} 20.73 20.74 20.81 21.12 20.47 20.67 20.76
F, (75) 20.29 20.74 21.23 20.37 20.84 21.08B 20.76
Mean 20.51 20.74 21:02 20.75 20.66 20.88
Number of seedlings hill™}

Age Mean
(Days) _

N, N, 3 €.D.{(0.05) for F NS (0.157)

. 2 4 6 €.D.(0.05) for A 0.392 (0.193)

) €.D.{0.05) for N N5 (0.193)

Ay 25 20.65 20.13 20.76 20.51 -€.D.{0.05) for FA NS (0.272)

A, 30 20.59 20.81 20.83 20:;74 C.D:(0.05) for FN 0.554 (0.272)

Ay 35 21.00 21.03 21.03 21.02 c.D,(0.05) for AN NS (0.333)

Mean 20.75 20.66 20,88
Table 38 b. Virippu 1983 .

Fertilizer Age (Days) Number of seedlings hill >

(% of —_— Mean
recommended )
dose*) Ay Ay Ay . Ny N, Ny

25 30 35 2 4 6
F, ( 75) 20.36 21.33 20.98 21.28 20.52 20.87 20.89
F, (100) 21.16 21.07 21.33 20.98 21.27 21.31 21.19
Mean 20.76 21.20 21.16 21.13 20.89 21.09
Nurber of seedlings hill™!
Age ean
C.D,(0.05) for F NS (0.164)
(Days) N N R :
1 2 3 C.b.(0.05) for A NS (0.,202)
2 4 6 C.D.(0.05) for N NS (0.202)
C.D.(0.05) for FA 0.579 (0.285)
A . - . .

1 25 21.05 20.33 20.88 20.76 C.D.(0.05) for FN 0.579 (0.285)
Ag 30 21.32 21.10 21.18 21.20 C.D.(0.05) for AN NS (0.349)
Ay 35 21.02 21.25 21.20 21.16
Mean 21.13 20.89 21.09

* 90: 45: 45 kg NPK ha™!

Values in parenthesis are S,.Em +/-
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Table 33 c. Thousand grain weight (g) as influenced by fertilizer levels, age
and number of seedlings hill—l. Mundakan 1982
Fertilizer _ Age {Days) Number of seedlings h_ill—1
(% of Mean
ggggTTended Al A2 A3 N1 Nz‘ N3
25 30 35 2 4 6
Py (s0) 20.16 21.23 20.59 20.54 20.96 20.47 20.66
F, (75) 20.84 20.77 20.54 20.97 20.36 20.82 20,72
Mean 20.50 21.00 20.56 20.76 20.66 20.64
Number of seedlings hill™l
_Age Mean
(Days) N, N, N, €.D.{0.05) for F NS  (0.169)
2 4 6 c.D.(0.05) for A 0.421 (0.207)
c.D.(0.05) for N NS (p.207
Ay 25 20.70 20.58 20.22 20.50 C.D.{0.05) for FA 0.595 (0,.292)
Ay 30 20.93 21.01 21.06 21.00 C.D,{D.05) for FN 0.595 (0.292)
Ay 35 20.64 20.40 - 20.65 20.56 ¢€.D.(0.05) for AN NS (0.358)
Mean 20.76 20.66 20.64
Table 33 4. Mundzkan 1983
{;fgéliZEf Age (Days) Nutber of seedlings hill™l
recommended ] Mean
dose*) A, ﬁz A, N, N, N,
25 30 35 2 4 6
Fy ( 75) 20.62 20.98 20.84 21.08 20.80 20.57 20.81
F, (100) 21.53 21.57 21.18 21.53 21.27 21.48 21.43
Mean 21.08 21.27 21.01 21.31 21.03 21.02
Nunber of seedlings ni1i—!
Age Mean _
(Days) N N, N, C.D.{0.05) for F 0.421 (0.207)
2 4 6 c.D.(0.05) for A NS (0.253)
c.D,.(0.05) for M Ns  {0.253)
Al 25 21.23 20.97 21.03 21.08 ¢.D.(0.05) for FA NS (0.358)
Ay 30 21.35 21.30 21.17 21.27 <€.D.(0p.05) for FN Ns  (0.358)
Ay 35 21.33 20.83 20.87 21.01 C.D.(0.05) for AN NS (0.439)
Mean 21.31 21.03 21.02
* 90: 45: 45 kg NPK ha~t

Values in parenthesis are S.Em +/-
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was only by 25 pe# cant and hence not much difference

in 1000. grain weight could be eipnctsd,
3. Grain yvield

Thelhigheat'lovel of fertilizer recorded more
grein yield in sll the four sessons (Table 34 a, b, o
and d). Thirty five days old seedlings recorded the
highest ¢grain y;cld.whilo 2% Aays ola saodiings produced
the lowest grain yield in virippou in both yeers (?ig.7)
even though in the second year it vas not significant.
In controst, in ggndsg;ﬁ more grain yield was alaociatad'
with 30 days old seedlings (Fig.6). The number of
seedlings is als&ga‘crucial factor in deciding the yield.
Two seedlings per hill recorded the lowest grain yield in
21l the fcur Qeasona. During the first yaar in both the
seas=ons the highast numboar of six seedlings produced more
grein yield while in the sscond year four seedlings por
hill topped in géain groducticon. The combination dids
not show & definite trand,

Eventhough IR 42 is a low fertilizer responsive

variety, the dose of fertilizer applied ig cnly 901453145 kg
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Grain yield (kg ha~l) as influenced by fértilizer levels, age and

number of seedlings hill™".

1

Virippu

1982

Age (Days)

Number .0of seedlings hi11~t

* 90: 45: 45 kg NPK ha}

Values in parenthesis are S.Em +/-

Fertilizer Mean
(% of
recommended
. dose*) Ay Az A3 1 No 3
. 25 30 35 2 4 6
F1 (50) 3359 3583 3629 33B2 3488 3701 3524
F2 (75) 3709 3891 4015 3694 3949 3973 3872
Mean 3534 3737 3822 3538 3718 3837
] Number of seedlings hi1y~?
Age Mean
(Days) 1 ) N, €.D.(0.05) for F 155.2  (76.2)
2 4 6 C.D.(0.05) for A 190.1 (93.5)
c.D.{(0.05) for N 190.1 (93.86)
A, 25 3455 3562 3585 3534 C.D.{0.05) for FA NS (132.,2)
A, 10 3669 3838 3704 3737 c.g.(o.os) for FN RS (132.2)
A3 as 1490 3755 4222 38232 c.D.{0.05}) for AN 329.3 (161.9)
Mean 3538 3718 3837
Table 34 b. Virippu 1983
Fertilizer Age (Days) Number of seedlinés nii1~l
(% of Mean
recormended
dose*) A4 A A3 N Ny N3
25 30 35 2 4 6
Fl ¢ 75) 4172 4140 4218 4020 4321 4179 . 4177
F2 (100) 4460 4576 4508 4348 4800 4396 4515
Mean 4316 4358 4363 4184 4566 4287
Number of seedlinn;;'s‘hi].-l_1
Age Mean
(Days) N N N c.D.(0.05) for F 124.4 (61.2)
21 42 63 C.D.(0.05) for A NS (74.9)
c.D.{(0.05} for N 152.4 (74.9)
A 25 281 4509 4158 4316 C.D.(0.05) for FA NS (105.9)
n, 10 4172 4610 4202 4358 C.g.(o.osJ for FN NS (;05.93
A, 35 4100 4578 4412 4363 €.D.(0.05) for AN NS  (129.8)
L]
Mean 4184 4566 4287



Grain yleld (kg na"l) as influenced by fertilizer levels, age and

166

Table 34 c.
number of seedlings hill™}. Mundakan 1982
Fertilizer Age (Days) Number of seedlings hill~!
(% of Mean
recommended N
dose*) Ay Ay Ag Ny Ny 3
25 30 . 35 2 4 6
Fy (50) 3420 3673 3343 3360 3541 3535 3479
F, (75) 3559 3983 3610 3610 3751 3791 3717
Mean 3490 3g28 3477 3485 3646 3663
Number of seedlings hi11~?
=3 Mean .
{Days) N, N, N, c.D. (0.05) for F 73.2  (36.0)
2 4 6 c.D.(0.05) for A 89.7 (44.1)
c.D.(0.05) for N 89.7 {(44.1)
A 25 3390 3546 3533 3490 €.D.(0.05) for FA _ NS  (62.3)
Az 30 3746 3995 3743 3828 €.D.(0.05) for Fp © NS (62.3)
Aq 35 3319 3397 3714 3477 c.D, (0.05) ffg,an 155.4 (76.4)
Mean 3485 3646 3663 ‘
Table 34 4. Mundakan 1983
Fertilizer Age (Days) Number of seedlings ni1n~? Mean
(% of
recommended
dose*) A A2 23 N N2 N3
25 30 35 2 4 6
F,  (75) 5089 5039 4915 4828 5180 5035 5014
F, ( 100) 5362 5474 5188 5168 5516 5342 5342
Mean 5226 5257 5052 4998 5348 51808
-1
Age Number of seedlings hill Mean
D
(Days} N, N, N, €.D.(0.05) for F  110.0 (54.1)
2 ] 6 C.D.(0.05) for A 134.3 (65.9)
C¢.D.(0.05) for N 134.3 (65.9)
A 25 5025 5273 5379 5226 c.D. (0.05) for FA NS (93.4)
A, 30 5068 5497 5205 5257 c.D.(0.05) for FN NS (93.4)
Ay 35 4901 5274 4981 5052 C.D.(0.05) for AN NS (114,6)
Mean 4998 5348 5188
* 90: 45: 45 kg NPK Ha~*

Values in parenthesis are S5.Em +/-
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NPK he™1 whidﬁ is fer balow the optimum. . Bven in such

& lower doge of fertilizexr, it has given a grsin yileld

of 4.5 t0 5.3 t ha"l., It is further noticed that at

50 pear cent of the recommended dose of fortilizer i.e.

with 453 22.51 22,5 kg KPK ha"%, the grain yield varied
from 3.48 to 3.52 t he~}, This highlights the sdaptability
of this ﬁariety undeg low levels of fertilizers. The
suitability of this variety under low levels of flertility
was rsported earlier (IRRI, 1978: 1979a; Khush et al., 1979,

Ponnamperumea, 1979).

The gﬁain yield is :niatad to the performonce of
the yleld attriﬁutes by thQ respective tteatments. The number
of paniclea m~% (Table 33 a, b, ¢ & A} showad that the
youngest secedlings (25 doys old) producad the lowest nuicber.
Thirty five deys old aeédlings pxoduced.morelnumber of
penicles n 2 in viripoy sesszon of the sscond year; During
the same szason of the first yozr, 35 and 30 dsvs oid
seadlings wera cogmparzble., .In mundsken season of the first
year 30 and 35 daoys ©ld seediings produced more number of

panicles m~<

¢« With respect to 1000 grein weight, highest
value was observed in 35 days old seedlings in yirippu and

30 days c©ld seedlings in mundaken, This variety being a
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late maturity one (140-145 deys) planting 35 days old
sce@lings 1s better during yviripou while 30 days old
seedlingy porformed better ;n rundekan. %his is because
during mundeken the duration of the crop iz lesser snd as
such the vegotative growth pericd especlelly for tiller
procduction is reduced and hence younger seediinga are

preferred.

The differance in the fertilizer dose given might
be the reaponsible factor for . tha differential response of

the nurber of seedlings noticed.

it is further evident from the number of f£illed
grains per penicle (Tabls 32 a, b, ¢ & d),tﬁat six seedlings
per hill geve more number of £illed grains in mundskan
spason of the f£first yoar while four seedlings per hill
produced higher number of filled graims in both seasons of
the sgcond ﬁaar. During omundskan secason of the f:l.r;:t year, Six
snedlings per hill racorded more filled grains per panicle
while in the second yeor almost the same nunber of f£illed
graing was produced by fcur seedlings per hill. This shows
that the avoilabie photosynthatnu were distributed
uniformly emong all the panicles in the first yesr sven with
& low level of fertillzer daae.. This agoin 1nﬂicates ths

adaptation of the veristy to louwer fextility conditions
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wherein every panicle was made to produce meximum numbsr
of grains in a hill which received tho highest number of
seedlings (Khush et al., 19797 Poﬁnamparuma. 1979).

4. Strow vield kg ha-l

Higher level of fertiliger recorded more strow
yiold in virippu 2nd mundakan asasons of both years e&nd
it was significantly superior to the lower levels tried
(Toble 35 @, by, ¢ & d).

It may be séen Erom fhe results of tiller production
(Teble 27 &, b, ¢ & & and 28 8, b, ¢ & d) and LAI (Teble
29 a,-b, ¢ & &) thet these two characters which sre
directly contributing for straw yield have given higher
volues than the lower fertilizer dcse therszby.resulting in
higher straw production. It may be pointed cut in this
connection that the recommended dose of fertilizer is

905 453 45 kg NPK ha™3

and the mejor component is N.
The influetce of N in enhancing the vegetative growth is

well known.

During virippu season of the first year 35 doys
old seedlings gave higher strow yleld then others end wes
qompareble with 30 days old seedlings. In the second yeer

also 35 days old seedlings gave more straw production though



170

Table 35 a. Straw yvield (kg ha~l) as influence@ by fertilizer levels, age and number

of seedlings hill™), Virippu 1982

Fertilizer Age (Days) Number of seedlings hill~? "
(% of ean
ggggT?ended Al Az A3 N1 Nz 3
: 25 30 3s 2 4 6
Py (50) 3545 3765 3810 3522 3707 3890 3707,
F, (75) 3890 4004 4158 3797 4135 4119 4017
Mean 3717 3884 3984 3660 3921 4005
Number of seedlings nin~?
Age Mean
{Days) N N c.D.{0.05) for F 156.,0 (76.7)
21 42 63 c.D.(0.05) for A 191.1 (93.9)
c.D.(0.05) for N 191.1 (93.9)
A 25 3585 1813 3754 3717 C.D.(0.05) for FA rus (132.9)
A, 10 3783 4000 1870 3884 c.D.(0.05) for FN NS (132.9)
1
Ay .- 3611 3950 4301, 3984 c.D. (0,05} for AN  331.1 162.7)
Mean 3660 3921 4005
Table 35 b. Virippu 1983
Fertilizer Age (Days) Number of seedlings hill'1 Mea
(% of ean
recemmrended
dose) Ay A, A, Ny N, Ny
25 3o 35 2 4 6
F,  (75) 4336 4291 4371 4170 4487 4342 4333
F, (100) 4661 4714 4703 4501 4973 4605 4693
Mean 4499 4502 4537 4336 4730 4473
Number of seedlings hi11~!
Age Mean ) )
{Days) c.D.(0.05) for F 124.1 (61.0)
Ny N, Ny
2 4 6 ¢.D.(0.05) for & NS (74.7)
c.D.(0.05) for N 152.0 (74.7)
A, 25 4422 4700 4376 4499 C.D.(0.05) for FA Ns  (105.7)
A, 30 4292 4757 4458 4502 C.D.(0.05) for FN NS (105.7)
Ay 15 4204 4733 4586 4537 C.D.(0.05) for AN NS (129.5})
Mean 4336 4730 4473

* 90: 45: 45 kg NPK ha~
values in parenthesis are S.Em +/-

1
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Table 35 ¢. Straw yleld (kg na~1) as influenced by fertilizer levels, age and number
of seedlings hill™l. Mundakan 1982
Fertilizer Age (Days) Number of seedlings h:l.l:l"1 M
(% of €an
recommended
dose*) Ay Ay 53 Nl N‘2 N3
25 30 35 2 4 6
F, (50) 3549 3766 3492 3473 3661 3672 3602
F, (75) 3646 4099 3772 371S 3900 3902 3839
Mean | 3597 3932 3632 3594 3781 3787
Number of seedlings hill™l
Age Mean
(Pays) Ny N, 3 €.p.{D.0S) for F 80.6 (39.6)
2 4 6 C.D.(0.05) for A 98,8 (48.5)
C.D.(0.05) for N 98.8 (48.5)
Al 25 3467 3682 3642 3597 C.D.(0.05) for FA NS (68.7)
a, 30 3838 4093 3866 1632 C.D.(0.05) for FN NS (68.7)
D
Ay 35 3477 3567 3853 3632 c.D,(p.05) for AN 171.2 (B4.1)
Mean 3594 3781 3787
Table 35 d. Mundskan 1983
. -1
D N
Pertilizer Age (Days) . umber of seedlings hill Moan
(% of
recoT?ended Al A2 ‘A3 Nl N2 N3
dose 25 30 35 2 4 6
Fy (75) 5202 5169 5023 4942 5287 5165 5131
F, (100) 5478 5639 5382 5284 5686 5528 5500
Mean 5340 5404 5203 5113 5487 5347
Number of seedlingS'hill-l
Mean
Age
(Days) N, N, N, €.D.(0.05) for F 116.0 (57.0)
2 4 6 c.D.(0.05) for A 142.1 (69.8)
c.D.(0.05) for N 142,1 (69.8)
A 25 5098 5389 5532 5340 C.D.(D.05) for FA NS (98.8}
A, 30 5168 5648 5396 5404 C.D.(0.05) for FN NS (98.8)
Ag 35 5073 5823 5112 5203 c.D.(0.05) for AN NS (121.08)
Mezan 5113 5487 5347

* 90: 45: 45 kg NPK ha~
Values in parenthesis are S.Em +/-

1
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not significent, in wvirispu. But in mundakan 30 days old

seedlings produced more strew in both years. A perusal of
the date on tiller production shows thaﬁ during mundakan

in both ysars, 30 days old seedlings gave the highest tilleyr
nurber., The roeason for increesing the tiller production

by this treatment was dlgcussed elsevhere. In the case of
helght also, 30 days 0ld secdlings have recorded teoller
plants in munaeﬁan seazon in the first yesr while in the
second yeer it was oimilar ¢o 25 Qays old seedlings thch

produced teller plants.

5o from the point of view of straw production it may
be pointed out that in yirippu, 35 days old seadlings and
in the mundekan, 30 days old smsedlings sre the bast.

Bata on LAL (Table 29 a, b, ¢ & 4) and tiller number
(Tsble é? a, b, ¢ &4 and 28 a, b, ¢ & 4) have already
indiceted that four end six secdlings wore comparsble in
zost ceses. In the straw yield slso, alrmost the same trend

is noticed in moast of the asocasons.

The combinstion cffect was significant only in viripow
segscn of the first yesr. MNc definite trend could ba noticed

in other seasons.
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5. Horvest index {HI)

HX was unaffected by the treatments in ell sessons

except yviripsu seaszon of the fivst: year (Table 36 a, b,c & &),

The Aifference betwesn fertilirzer level tried was
only 25 per eent in both years, Within that narrow range,
there is a corresponding increase in both grain snd straw
vyield with incresse in fertilizer doses therchy resulting
in the lack of significent difference in HI.

in the case of grain yield during the virippu sceson
35 days old seedlings geve the highest value while 30 days
©ld seedlings in ths mundckan season. With respect to
straw yia;d as well, the sams trend was obgserved. An
increase in grain yield was follcwed by a ecrresponding
increase in atraw yleld., Hence it is quite natural that a
‘aiqnificant increase in HI is not obtained.

The number of sesedlings per hill also followed the
same trend as that of the sbove two charccters. IR 42
baing a high tillering veriety, has the inherent capacity
to adspt to varying plsnt densities., Baba (1959) and
Yoshide and_COck (1971) have stressed the adaptobility oﬁ;
high tillering genotypes to varying plant densities. Hence .
for the levels of fertilizer tried no drastic chonge in

grain straw ratio 1s expected,



Harvest index (HI) as influenced by fertilizer levels, age and

Li4

* ©0: 45: 45 kg NPK ha™
Values in parenthesis are S.Em +/-

1

Table 36 a.
number of seedlings hil‘l"l, Virippu 1982
! . . -1
: N dli hili
Pertilizer Age (Days) umber of seedlings Mean
(3% of
gecorl&;lended A1 Az A3_ N1 N-2 N3
ose 25 30 35 2 4 6
Fl {50} 48.76 48.65 48.73 48.98 48.44 48.73 48,71
E, (757 49.28 48.82 49,13 49.30 48.83 49,10 49.08
Mean 49.02 48.73 48,93 49,14 48.63 48,92
Number of seedlings h:i.l'l-1
Age Mean
(Days) Ny N, K, €.D.(0.05) for F 0:278  (0.136)
2 4 6 €.D,(0.05) for A NS (0.167)
) c.D.{(0.05) for N ©.340 {0.167)
Ay 25 49.24 48.93 48.89  49.02 €.D.(0.05) for FA NS (0.236)
A, ;o 49.07 48.30 4§.83 48,73 C.D.(0.05) for EN NS (0.236)
Aq 35 49.10 4B.67 49.02 48.93 €.D.(0.05) for AN NS (0.289)
Mean 49_14. 48.63 48.92 .
Table 36 b. Vigippu 1983
Fertilizer Age (Days) Number of seedlings hi11~t
(% of ‘Mean
recomrended .
dose*) Ay Ay A3 Ny N, Ny
25 30 35 2 4 6
Fy (75) 45,10 49.02 49,10 49,07 49.11 43,03 49,07
F, (100) 49.25 4i8.88 49,92 49,14 49.10 48,82 49_02
Mean - 49.18 48.95 49,01 49.11 49.11 48.93
Nurber of seedlings hill'l
Jje Mean
(Days) N - N C.D.(0.05) for F NS {(0.08B0Q)
1 2 3
o " 6 C€.P.{(0.05) for A NS (0.097)
€.D.(0.05) for N NS (0.097)
Ay 25 49.29 49.21  49.03  49.ig  C-P-{0.05) for FA NS (0.138)
A, 30 49.18 48.96 s8.72  4g.95  ©-D.{0.05) for F¥ NS (0.138)
A, a5 48.85 49.15 46.03 49.01 C.D.(0.05) for AN NS (0:169)
Mean 49,11 49.11 48.93
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Harvest index (HI) as influenced by fertilizer levels, age and number
Mundakan 1982

of seedlings hili-i,

-1
?erti'li.’zer Age (Days) Number of seedlings hill Mean
% of
recommended A “z A3 Nl Na N3
dose*) 25 30 35 2 4 6
F1 (50) 49.07 49.37 48.90 49.17 49,13 49.05 49.11
P, (75) 49,25 49.28 48.89 49.27 49.01 49,13 49,14
Mean 49.16 49,32 48.89 49,22 49.07 49.09
Number of seedlings hill™l
e Mean
(Days) N N N C.D.{0.05) for F Ns  (0.094)
o, N 6 C.D.(0.05) for A 0.236 (0.116)
c.D.(0.05) for N NS (D.116)
‘ ¢.D.(0.05) for FA NS (0.164)
Ay 35 49.43 49.05 49.01 49116 o p (0.05) for FN NS  (0.164)
A, 30 49.3g 49.3% 49.19 49.32 €.D. {0.05) for AN NS (0.201)
A, 35 48.84 48.77 49.08 48.89
Mean 49,22 49.07 49.09
Table 36 d, Mundakan 1983 -
Fertilizer aAge (Days) Number of seedlings hill~! e
(% of _ an
recommended A A, A N N
1 2 3 1 2 3
dose*) 25 30 s, 4 6
P (75) 49.45 49.33 49.45 49.41 49.46 49.36 49.41
F, (100) 49.47 49,24 49.08 49,41 49.25 49.13 49,26
Mean 49.46 49.29 49.26 49.41 49.35 49,25
Number of seedlings hill~!
Age Mean
(Days) Ny N, N, C.D.(0.05) for F NS (0.081)
2 4 6 C,D.(0.05) for A N5 (0.099)
C.D.(0.05) for N NS (0.099)
ay 25 49.63 49.45 49.30 49.46 C.D,(0.05) for FA NS (0.140)
A, 30 49,47 49.30 49.09 49,29 C€.D,(0.05) for FN NS (0.140)
A, 35 49,13 49.31 49,35 49.26 c,D,(0.05) for AN NS {0.172)
Mean 49.41 49.35 49,25
* 90: 45: 45 kg NPK ha-!

Values in parenthesis are S.Em +/-
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GL. Chemical analysis
1. #lznt apolynis
1.1 Protein content of grain

Maximum level of fertilizer has given the highest
protein content 15 all the four seasons (Tnble.37 a, b,
¢ & @) Cenerally in cereals, the protein content 1s iow
and the transformation of ca;bohydrates toc protein iteke
place after attaining & certain level of carbohydrate
production. aAn increase in protein content befond a
cextaln lovel cf N wea qenerallyﬁfollowed by & decline in
gréin yield (IRRI, 31974). This explaina the resson for
lower protein content in traatmonts receiving low fertiliaer
dosas particularly H. Beoekell et al. (1972) end 8ingh end
Modgal (1578) reported higher protein conzent with increesed
rate of N application,

Protein content was found to be unaffected by
different age lavels tried in all the four seaszons. Froteln
content ie mors or iess a genetic factor influenced by

nutrition only to & certein extent.

Highor number of seedlings procduced more proteln
‘content in sll the sessons. Undar low fertility condition
roth grein and straw yieldswere incresssd with six
saedlings per hill and tho applied fertilizer would have



Table 37 a. Proteln con

tent of grain (%) as influenced by fertilizer levels, age

177

% 90: 45¢ 45 kg NPK ha~

1

Values in parenthesis are S.Em +/-

and number of seedlings nill~l. Virippu 1982
I(’ertilizer age (Days) Number of seedlings hil].-1 Mean
% of
-geco;i:;tended' A1 Az 'AB N1 N2 -Na
ose 25 30 15 2 aq 6
F,  (50) 8.6 8.6 B.5 8.2 8.7 8.9 8.6
F, (75 8.9 9.1 9.4 8.9 9.4 9.2 9,2
Mean 8.8 8.9 9.0 8.5 9,1 9.1
o Number of seedlings k11171
A_gg . . Mean
(Days) Ny N, N, c.D.(0.05) for F  0.2i (0.103)
2 ‘ 4 6 c.D,.(0.05) for A Ks (0.126)
c.D,.(0.05) for N 0.26 (0.126)
A, 25 8.4 9.0 8.9 g.8 c.D.{0.05) for FA Ng (p.178)
A, 30 8.3 9.0 9.3 8.9 ¢.D.{0.05) for FHN Ns (0.178)
A, 35 8.8 9.2 8.9 9.0 c.D.(0.05) for AN NS (0.219)
Mean 8.5 9.1 9.1
Tsble 37 b. Virippu 1983
Fertilizer Age (Days) Number of seedlings hi11~!
(% of : Mean
‘recommended
dose*) A A, Ay N Ny N,
25 30 as 2 4 6
Py (75) 8.2 8.3 B.3 7.9 8.4 8.5 B.3
ré (100) B.4 8.8 8.8 8.2 8.9 8.9 8.7
Mean 8.3 8.5 8.5 8.0 8.7 8.7
Number of seedlings hil‘l-1
Age Mean _
(Days) . N N c.D.(0.05) for F 0.20 (0.098)
.t N . ¢.D. (0.05) for A NS  (0.118)
: c.D.(0.05) for N .24 (0.118)
¢.D,(0.05) for FA NS  (0.165)
§1 25 8.0 B.S 8.5 8.3 C.D. (0.05) for EN NS (0.165)
Ay 30 8.1 8.7 8.8 8.5 €.D.(0.05) for AN NS  (0.203)
Ay 15, 8.0 8.9 8.7 a.5
Mean 8.0 8.7 8.7



Table 37 c. Protein content of grain (%} as influenced by fertilizer levels, age
end number of seedlings hill~l. Mundakan 1982
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Fertilizer Age (Days) Number of seedlings ni1y~!
(% of Mean
recommended ;
dose*) Ay Ay Ay Ny Ry Ny
. 25 30 35 2 4 6
-
Fy (50) 8.4 8.3 8.4 8.1 8.5 8.5 8.4
F, (75) 8.6 8.6 8.8 8.4 8.9 8.8 8.7
Mean 8.5 8.5 8.6 8.3 8.7 8.6
Number of seedlings ni1172 Mean
(<]
{Days) N, N, N, c.D.(0.05) for F 0.16 {(0.078)
2 4 6 c.D.{0.05) for A Ns (0.,095)
c.p.(0.05) for N 0.20 (0.095)
A 25 8.3 8.5 8.6 g.s  C.D.(0.05) for PA NS  (0.135)
2 a0 6.2 5.7 8.5 o5 C.D.(0.05) for FN NS  (0.135)
5 . . . -5
Ay 35 8.3 8.8 6.7 8.6 c.D.(0.85) for AN N5 (0.166)
Mean 8.3 8.7 8.6
Table 37 d. Mundakan
?;r:ilizer Age (Days) Number of seedlings nin-1 Mean
recommended
*
dose*) Ay A, Ay Ny Ny N3
25 30 35 2 4 6
Py {75) 8.3 8.6 6.3 8.2 B.4 8.5 8.4
F, {100) 8.4 8.7 8.9 8.3 9.1 8.6 8.7
Mean 8.3 8.6 8.6 8.3 8.7 8.6
R |
Age Number of aeedlipgs Hill Mean
(Pays) N . " C.5.(0.05) for ¥ 0.21  (0.103)
o ol & €.D.(0.05) for A Ns  (0.127)
c.D,(0.05) for N 0.26 (0.127)
) C.D.{0,05) for FA NS {0.182)
Ay 35 8.2 8.4 8.2 8.3 c.D.(0.05) for FN  0.37 (0.182)
A, 30 8.3 8.9 8.7 8.6 c.D.(0.05) for AN ns  (0,220)
Ay 35 8.4 B.9 8.5 8.6
Mean 8.3 8.7 8.6

* 90: 45: 45 kg NPK ha

1

Values in parenthesis are S.Em +/-
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bean firast utilized for greiln end styaw producticn.
Conseguently, no éignificsnt differenca could be noticed
in the protein content between the two higher levals i.=.
four and six sesdlings per hill. In the second yeer fcur
seedlingz per hill gave more grain and straw yield, It i3
attributed to the higher level of fertilization in khc
saccnd year. The higher dose of fertilizer applicetion
fsvoured the ¢grain and straw production and no excess
'nutritian was ususlly aveilable to increese the protein
content thus resulting in the lack of significant difference
botween four end six seedlings per hill,

In both years higher number of seedlings gave more
protein. In the first year six secdlings per hill with
low fertilization produced mors protein while during the
socond year the higheat protein content was proeddced by
four seedlings per hill with the application of wore
fertilizer compered to the firpt year. This shows the
cfficiency of four seedlings hill'l in preducing more grain
yield as wsll a3 syntheals of more protein compared to

planting six seedlings h111"t,

1.2 - H_uptake

The dota on tha uptake of N (Tasble 38 a, b, ¢ & &)
raveal the superiority of higher levels of fertiliser in

all the sSeasOnbe.



Table 38 a.

~ uptake (kg ha'l) as influenced by fertilizer levels, age and

. S,

number of seedlings hill'l.

Virippu 1982
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Age (Days)

Number of seedlings hilli?

Fertilizer Mean
(% of . N )
gecoTTended Al Az As N1 N2 3
ose 25 30 35 2 4 6
F, (so) 67.37 72.52 72,78 63,56 71.84 77.27 70.89
F, (75) 78.61 83.64 88.32 76.90 87.26 86.42 83.53
Mesn 72.99 78.08 80.55 70.23 79.55 £1.85
‘Number of seedlings ninn~!
Age Mean
{Days) N - . c.D.(0.05) for F 3.336 (1.640)
21 42 53 c.D.(0,05) for A 4.086 {2.009)
c.D, (0.05) for N 4.086 (2.009)
A 25 67.11 76.01  75.86 72,99  C+D-(0.05) for FA NS ii‘iﬁl)
A, 30 72.28 £1.33 g0.63 78.08  C-P-(0.05)for AN NS -841)
A, 35 71.29 81.31 89.05  Bo.55  C-D-(0.05) for AN NS (3.480)
Mean 70.23 79.55 81.85
Tsble 38 b, Virippu 1983
-1
Fertilizer Age (Days) Number of seedlings hill
(% of Mean
gz::TTended Al Az AS Nl Nz N3
25 30 35 2 4 6
F, (75) 80.60 82.82 83.27 75.09 86.94 84.90 82.30
F, (100 92.54 92,81 94.69 84.41 101.46 94.18 93.35
Mean 86.67 87.82 88.98 75.73 94,20 89.54
Number of seedlings hi11-1 M
e - edn
(Days) Ny n, N, c.D.{0.05) for F 3.278 (1.612)
2 4 6 C,D.(0.05) for A NS (1.973)
c.b.(0.05) for N 4,014 (1.973)
A, 25 28.61 92.41 69.00 8667 €.D.{0.05) for FA NS  (2.791)
A, 30 81.88 94.00  87.58 87,82  C'D-(0.05) for EN NS (2.791)
A, 35 78.71 96.18  92.04 s@e.os  CP-(0-05) for AN NS (3.419)
Mean - 79.73 §4.20 89.54

» 90: 45:45 kg NPK ha™l
Values in parenthesis are S.Em +/-
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"~ uptake (kg ha-ll 88 influenced by fertilizerl levels, age and number

* 80:; 45: 45 kg NPK ha”~

1

Values in parenthesis are S.Em +/-

Table 3B c.
of seedlings hill™). Mundakan 1982
. -1
N 11 hill
Pertilizer Age (Days) umber of seedlings hil Mean
(% of
recommended Al A2 ha N1 N2 Na
dose*) 25 30 35 2 4 6
F, (50) 67.66 72.03 66.98 63.92 70.98 71.76 68.89
F, (75) 72.03 82.21 75.71 71.29 79.29 79.37 76.65
Mean 69.84 77.12 71.35 67.61 75.13 75.57
\
Rumber of seedlings hill~?!
Age Mdan
(Days) N, N, N, €.D.(0.05) for F 1.900 (0.934)
2 4 6 C.D.(0.05) for A 2.327 (1.144)
C.D.(0.05) for N 2.327 (1.144)
Ay 25 65.70 71.44 72.39 69.84 C.D.(0.05) for PA 3.291 (1.618)
A, 30 72.31 82.33 76.71 77.12  C.D.(0.0S) for FN Ns (1.618)
Ay 35 64.81 71.63 77.60 71.35 ©.D.(0.05) for AN 4.031 (1.982)
Mean 67.61 75.13 75.57
Table - 38 4. Mundakan 1983
Fertilizer Age (Days) Number of seedlings hi11-1 M
(% of , ean
recommnended
dose*) A Ay Ay N, Ny Ny
25 30 s 2 4 6
F, (75) 99.95 102.06 97.35 192,63 104.25 102.47 95.78
F, (100) 106.21 113.29 109.08 101.16 107.83 109.50 109.53
Mean 103.08 107.67 103.21 96.89 111.04 106.03
Number of seedlings hili~!
Age i Mean
(Days) N N N C.D.{0.05) for F 2,250 (1.110)
o 3 g €.D.(0.05) for A  2.756 (1.358)
€.D.{0.05) for N 2.756 (1.358)
A, 25 96.14 105.15  108.95 103.08  C-D-(0.05) for FA  ®s  (1.915)
A, 30 98.66 116.09  108.26 107.67  C-P-(0.05) for FN NS (1.015)
A, 35 95.87 112.89  102.67 103.21  ©-P-{0.05) for AN  4.773 (2.346)
Mean 96.99. 111.04 106.03
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Thirtyfive days old seedlings were found to b
bstter for virippu end 30 days o0ld seedlingz for mundeskan
with respect to the upteke of N.

Planting six éaedlinga per hill was better in the
first year while four seadlings per hill in the second yezrg.

On peruasal of the data op graln ond straw ylsld
{Tables 34 e, b, ¢ & 4 and 35 5, b, ¢ & @) it is gseen that
higher level of £;rtilize: vas giving-battar yvield of
bothh grain end streaw. This has probably led to higher
uptake of H in the higher level of fertiliger.

K uptoke was higher in. older seadlings (30 and 35
dayve 0ld) when compared to 25 deys old saedlings., Maximum
utilization of nutrients storts immediately after the
ésteblishment of aaedlingsz, In the older seedlings, the
wastage of fertilizer is lesleé due to the well developed
rcot system. Detween seasons, 30 deys old seedlings were
better suited for mundckan while 35 Cays ol& seedlings
soem t0 be idsal for vir;ggu season, AS the duraticn of the
crop is lesser ip pundakan, slightly younger seedlings ers
to be profezrred for schieving maximum vegetative growth.
Twantyfive deys old sesdlings are inferior in all the seasons.

Planting two zemdlings per hill was definitely
inferior to planting four and six sersdlings. 7This is



183

~ beczuse as the number of secedlings is more, higher will
be the foraging capecity and hence an increassd uptake.

Lesser number of seedlings probably nesod mors time to
attain the some dry matter producticn as that of the higher

numb@r of secdlings.

slmost the scme trend of N is cbtained in ithe uptcke
of P also. Higher dose of fertilizor gave more upteke,

irraspactiva of the sesscons (Table 39 a, b, ¢ & Q).

Twentyfive days old seedlings gava signlficantly
lasser uptake of P in all agasons except mundakan scason

of the second year.

Four angd six scedlings were similer and Garo suserior

to two seadlings per Riill in &ll seasons,

The above results reveel that higher P uptoke wes
assoclated with highsr levels of fertilization which
naturally received more P. HMHoreover, the grain 2nd straw

yield were zlso more with higher levels of fertiligers.

The higher P upteke in older seedlings might be
due to the better absorption of P by more efficlent xocot

-system of the oldar seedlings.
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Table 39 a, P uptake (kg ha~l) as influenced by fertilizer levels, age and
number of seedlings hill™l. Virippu 1982
Fertilizer Age (Days) Number of seedlings h:l.ll-1 Mean
(% of
gecoETended A1 A2 A3 N1 N2 N3
ose 25 30 as 2 4 6
F, {50) 27.98 31.33 31.05 27.33 30.37 32.67 30.12
F, (75) 33.89 35.31 39,27 32,60 37.70 38.18 34.16
Mean 30.94 33,32 35.16 29.97 34.03 35.42
Number of seedlings h:l.ll'1
e Mean
{Days) N . N €.D.{0.05) for F 1.718 (0.845)
1 2 3
2 . 6 c.D.{pD.05) for A 2.104 (1.034)
c.D.(0.05) for N 2.104 (1.034)
Ay 25 29,20 31.58 32.03 30,94  C-D-{0.05) for FA NS (1.463)
A, 30 30.05 35.00 14.93 33.32 c.D.(0.05) for FN NS (1.466)
A, 35 30.65 35,52 39,31  35.16  C-D-(0.05) for AN N5 (1.792)
Mean 29.97 34.03 35.42
Table 39 b. Virippu 1983
Fertilizer Age (Dayg) Number of seedlings hinn~! "
(X of ean
recommended A A A N N
Soaa®) 1 2 3 1 2 3
25 30 35 2 4 6
F, {75) 33.28 35,42 35.56 30.83 36.63 36.80 34.76
F, (200) 37.93 39.28 40.99 34.46 43.07 40.77 39.43
Mean 35.60 37.40 38.28 32.64 39.85 38.79
-1
e Number of seedlings hill __Mean
(Days) N, N, N, C.D.(0.05) for F 1.366 (0.671)
2 4 6 C.D,(0.05) for A 1.673 (0.823)
c.D.{0.05) for N 1.677 (0.823)
Ay 25 31.44 38.30 37.07  35.60 c.D. (0.05) for FA NS (1.163)
Ay 30 33.95 39.76 38.49  37.40 C.D.(0.05) for EN NS  (1.163)
A, as 32.54 41.50 40.80 38.28 C.D.{0.05) for AN NS (1.425)
Mean 32.64 39.85 38.79

* g0: 45:45 Kg NPK ha~

1

Values in parenthesis are S.Em +/-



Table 39 c. P uptake (kg ha'l) as influenced by fertilizer levels, age and

number of seedlings ni11-t,

Mundakan

1982
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Fertilizer Age (Days) Numbér of seedlings hi11-1
(% of g Mean
recommended
dose*) Ay Az Ay Ny N2 Ny
25 30 as 2 4 6
Fl (50) 24.54 27.54 24.77 22.89 26.84 27.12 25.62
F2 (75) 26.62 31.41 27.87 25.83 30.14 29.73 28.57
Mean 25.58 29.47 26,22 24.36 28.49 28,43
Number of seedlings ni11~1
e Mean
(Days) N, N, N, €.D.(0.05) for F 1.036 (0.500)
2 4 6 c.D,(pD.05) for A 1.269 (0.624)
c.D.(0.05) for N 1.269 (0.624)
AI 25 23,33 26.48 26.95 25.58 C.D,(0.05) for FA NS (0.e82)
AZ 30 27.28 31.94 29.19 29.47 c.D.{0.05) for FN NS {0.882)
A3 35 22.47 27.05 29,14 26.22 c.D,.(0.05) for AN 2.196 (1.081)
Mean 24,36 28.49 28,43
Table 39 4. Mundakan 1983
-1
Fertilizer Age (Days) Bumber of seedlings hill Mean
(% of
recoomended A A A N N N
1 2 3 1 2 3
dose*) 25 30 3s 2 4 6
F1 (75) 43.54 42.94 42.14 37.63 45.55 45.44 42.87
P2 (100) 46.86 49.20 47.17 44.41 50.07 48.73 47.74
Mean 45.20 46.07 44 .66 41,02 47.81 47.09 .
Nurber of seedlings hi]_.l-1
e Mean
{Days) N, N, N, ¢.D.(0.05) for F 0.861 (0.423)
2 4 6 C.D. (0.05) for A 1.055 (0.521)
c.D.(0.05) for N 1.055 (0.521)
A 25 41.18 47.09 47.33 45.20 C.D.(p.05) for FA 1.492 (0.733)
A, 20 41.45 49.30 47.45 46.07 c.D,(0.05) for FN 1,492 (0.733)
A, 35 40.44 47.04 46.49  44.66  C+D-(0.05) for AN 85 (0.900)
Mean 41,02 47.81 47.09

* 90: 45: 45 kg NPK ha™t

Values in parenthesis are S.Em +/-
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~ Higher the number of seedlings per hill better
the nutrient ebsorption as the totzl foraging capacity

Of roots are more,

1,4 E_uptske
The data on K upteke {Tuble 40 a, b, ¢ & 4) show

that higher level of fertilizer 1s giving higher volues
of K uptake,

Though age levels showed significent effect only
in two scasons of the first year, youngest aeedlings
(25 Aays old) gave the lovest vsolues in three reascns out
of four. Plenting two sesdlings per hill was slways
infericr to four and six seedlings per hill.

From the sbove results, it is seen that higher
the fertilizer level, more the uptake of ¥ becausa at thes
level of fertilizaticn more K 1o applied.. Further, the
grain and straw yleld 2l=o mere more at higher £er£ilizar
level. Lowest K uptske was observed in two seedlings
per hill. Both grein &nd straw yields were alzo lowest
with two aeedlings per hill.. '



Table 40 a. K uptéke (kg ha™?) as
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influenced by fertilizer levels, age and number

of seedlings hill™l. Virippu 1982
Fertilizer Age (Days) Number of seedlings hi11~t
(% of Mean
recommended
dose*) A Ay Ay Ny Ny N3
25 30 35 2 4 6
Fy (50) 87.19 92.64 94,27 86.60 91.60 95.90 91.36
F, {75) 94.69 92.21 103.04 92.04 97.77 100.12 96.65
Mean 90.94 92,43 98.65 89,32 94.69 98.01
Number of seedlings nil?
e - Mean
(Days) Ny N, N, C.D.(0.05) for F 4.941 (2.429)
2 4 6 C.D.{0.05) for A 6.051 (2.975)
C.D.(0.05) for N 6.051 (2.975)
Ay 25 84.46 93.23 95.12 90,94 C.D.(0.05) for FA NS {4.208)
A, 30 93.52 95.67 88.10 92,43 C.D.(0.05) for FN NS (4.208)
Ay 35 89.99 95.16 110.80 98.65 C.D.(0.05) for AN 10.482 (5.154)
Mean 89.32 94.69 98.01
Table 40 b. Virippu 1983
?;r:élizer Age (Days) Number of seedlings hil1~31
recommended Mean
w
dose*) Ay A, Ay Ny N, Ny
25 30 35 2 4 6
F, (75) 98.52 103.36 104.75 90.50 109.67 106.46 102.21
F, (100) 109.69 113.97 112.83 100.87 121.84 113.78 112.16
Mean 104.10 108.66 108.79 95.68 115.76 110.12
-1
. Number of seedlings hill Mean
{(Days) N N N C.D,(0.05) for F 4,212 (2.071)
ot 8 o C.D.(0.05) for A NS (2.537)
C.D.(0.05) for N 5.159 (2.53Mm
A, 25 91.88 114.21  106.22 104.10 C-D-{0.05) for FA NS (3.587)
A, 30 100.10 116.36  109.53 108.66 C-D:(0.05) for FN NS (3.587)
A, 35 95.07 116.70  114.61 108,79 C-D-(0.05) for AN NS (4.393)
Mean 95.68 115,76 110.12

* 90: 45: 45 kg NPK ha~l

Values in parenthesis are 5.Em +/-



K uptake (kg ha~1) as influenced by fertilizer levels, age and
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Table 40 c.
number of seedlings hi11-1, Mundakan 1962
-1
N 111
Fertilizer Age (Days) umber of seedlings h Mean
(% of
gecm::;ended Ai Az A3 H1 “2 N3
ose 25 30 35 2 4 6
P (50) 85.21 92,17 83.87 81.78 88.00 91.47 87.09
F, (75) 90.35 99.91 94.08 92.79 96.23 95,33 94.78
Mean 87.78 96.04. 88.98 87.29 92.12 93.40
‘ -1
e Humber of seedlings hill Mean
(Days) N N N -c.p.(0,05) for F 2.336 (1.148)
1 2 3
2 4 P C.D.{0.05) for A 2.861 (1.406)
c.D.{0.05) for N 2,861 (1.406)
A, 25 83.69 88. 85 90.80 87.78 c.D.{0.05) for FA NS {1.989}
A, 30 91.92 100.82 95.38  96.04  C-D-{0.05) for FN NS (1'989;
A, 35 086.25 86.68 94.00 @8.98  C-D-{0.05) for AN  4.956 (2.437
Mean 87.29 92.12 93.40
Table 40 4. Mundakan 1983
-1
Fertilizer Age (Days) Number of seedlings hill Mean
(% of
recommended A A A N N N
1 2 3 1 2 3
*
dose*) 25 30 35 2 a4 6
Fy (75) 120.65 122.68 11e.2% 106.14 128.47 126.93 120.51
F, (100} 136.132 129,33 131.05 126.22 143.39 136.90 135,50
Mean 128.39 131.00 124.63 116.18 135.93 131.91
]
Number of seedlings n1i1-1 Mean
e P
(Days) Ny N, N, c.D, (0.05) for F 4.748 (2.333)
2 4 6 c.D.{0.05) for A NS (2.858)
c.D.{0.05) fer N 5.816 (2,858)
Ay 25 117.92 132.38 134.87 128.39 C.D.(0.05) for FA NS {4.041)
A, 30 116.44 142.73 133.85 131,00 ¢.D,(0.05) for FN NS (4.042)
A, as 114.20 132.68 127.02 124.63 c¢.D,(0.05) for AN NS {(4.951)
Mean 116.18 135,93 131.91
1

* 90: 45: 45 kg NPK ha~
Values in parenthesis are S.Em +/-
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'6s2 BSoil) analysis

2«1 Residual nutrient status of s0il

The data on residual organic carbon, P and 'K
content of scil after cropping (Tebles 41 a, b, ¢ & 4,
42 8, b, ¢ and 4 and 43 a, b, ¢ and @) show that §, P
and K contants of soil were agfected by fortilizer
troatmants only. In 21l seasoni higher level of fertilizer
has resulted in better residual atatus of the above
nutrients, This might ba bacause at highét levels of

fertilizar, M, P and K contents vere alao more,
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Table 41 a. Residual organic carbon content of soil (%) as influenced by fertilizer,
age and number of seedlings hill“l. Virippu 1982
Fertilizer‘ Ageé {Days) Number of seedlings ni11~1 Mean
(% of A A A N X N
recommended 1 2 3 .1 2 i
dosze*) 25 30 as 2 4 6
Fl (50) 1.60 1.62 1.61 1.58 1,63 1.61 1.62
Fz (75} 1.64 1.62 1.59 1.64 1,61 1.61 1.61
Mean 1.62 1.62 1.60 1.61 1.62 1.61
Number of seedlings hill™!
Age Mean
(Days) N N N c.D,(0.05) for F NS (0.041}
1 2 3
2 4 6 c.D.(0.05) for A RS {0.049})
C€.D.(0.05) for N NS (0.049)
A 25 1.65 1.62 1.58 1.62 C.D,. {0 05) for FA N5 (0.070}
A, 30 1.61 1.62 1.64 1.62 C.D.(0.05) for FN NS {0.070}
A, 35 1.57 1.62 1.60 1.60 C.D.{0.05) for AN NS (0.086)
Mean 1.61 1.62 1.61
Table 41 b. Virippu 1983
Fertilizer hge (Days) Number of seedlings ni11-1 Mean
(X of . '
szggf?ended Al A2 33‘ N1 Nz H3
- 25 30 35 2 4 6
Fl (75) 1.51 1.52 1.50 1.52 1.52 1.50 1.51
¥, (100) 1.66 1.67 1.64 1.64 1.66 1.66 1.65
Mean 1.58 1.60 1.57 1.58 1,59 1.58
Number of seedlings h_ill'1
e Mean
(Days) N N N c.D.{0.05) for F 0.062 (0.034)
' o & . C.D.(0.05) for A N§S  (0.042)
C.D.(D.05) for N NS {(0.042}
A 25 1.58 1.61 1.56 1.58 c.Db, (0-05) for FA NS {(0.059)
A; 30 1.60 1.59 1.60 1.60 C.D.(0.05) For FN NS {0,059}
A, 35 1.56 1.57 1.58  1.57 €.D.(0.05) for AN NS = (0.072)
Hean 1.58 1.59 1,58 ,

* 00: 45t 45 kg NPK ha~!
Values in parenthesis are S.Em +/-
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Table 41 c. Residual organic carbon content of soil (X) as influenced by fertilizer,
age and number of seedlings hill Mundakan 1982
Fertilizer Age (Days) Number of seedlings ni11-1 Mean
(% of -
recommended
dose*) ! By Ra My N2 N3
25 30 35 2 4 6
?1 {50) 1.53 1.51 1.54 1.54 1,52 1.52 1,53
F2 (75) 1.69 1.67 1.62 1.68 1,66 1.64 1.66
Mean 1.61 1.59 1.58 1.61 1.59 1,58
X =1
Age Number of seedlings hill Mean
(Days) N, N, Ny c.D.(0.05) for ¥ 0.060 (0.029)
, 2 4 6 €.D.(0.05) for A NS  (0.035)
c.D.(0.05) for N NS (0.035)
A, 25 1.63 1.61 1.60 1.61 €.D.(0.05) for FA N5  {0.051)
A, 30 1.62 1.57 1.57 1.59 c.D.(0.05) for FN N5 . (0.051)
A, as 1.59 1.59 1.57 1.58 C.D.(0.05) for AN nNs  (o.082)
Mean 1.61 1.59 1.58
Table 41 4. Mundakan 1983
Fertilizer Age (Days) N Number of seedlings hi11~! Mean
(% of
recommended A A A, N N N
1 2 3 1 2 3
dose*) 25 30 35 2 4 6
51 (75) 1.53 1.54 1.57 1.56 1.54 1.53 1.55
F2 (100} 1.64 1.62 1.65 1.64 1.63 1.64 1.63
Mean 1.58 1.58 1.61 1.60 1.59 1.59
Age Number of seedlings ni11~? Mean
{Days)
Ny N, Ny c.D.(0.05) for F 0.040 (0.019)
2 4 6 c.D.(0.05) for A NS {0.024)
c.D.{0.05) for N NS (0.024)
Ay 35 1.60 1.57 1.57  1.58 ¢ p (0.05) for Fa N5 (0.033)
A, 30 1.57 1.58 1.60  1.58 ¢ p (0.05) for EN NS  (0.033)
Ay 35 1.62 1.61 1.59  1.61 ¢ p (0.05) for AN NS {0.041)
Mean 1.60 1.59 1.59

* 90: 45: 45 Xg NPK ha~
Values in parenthesis are S5.Em +/-

1
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Table 42 a, Residual P content of soil (kg ha ) .as influenced by fertilizer. lewpls 882
and number of seedlings hill- Virippu 1982
Fertilizer Age (Days) Nunber of seedlings hill™!
(% of N Mean
recommended A A A N N
1 ) 3 1 2 3
dose*) 25 30 35 2 4 6
F, (50) 15.50. 15.35 15,76 15,88 15.50 15.22 15.53
F, (75) 19.08 19.13 17.73 18.63 18.60 18,75 18.65
Mean 17,29 17.24 16.75 17.25 17,05 16.97
Number of seedlings hill™l
Age
(Days) N - N c.D.{0.05) for F 1.03% {0.511)
21 o 6 €.D.(0.05) for A NS (0.625)
c.pD.{0.05) for W Ns (0.625)
A 25 17.52 17.34 17.01  17.29 C.D.(0.05) for PA NS (0.885)
30 17.42 17.33 16.97 17.24 - C-D.(0.05) for FN NS (0.885)
A2 g 16.83 16.48 16.94  16.75 €.D.({0.05) for AN NS (1.083)
3 L] a ! . -
Mean 17.25 17.05 16.97
Table 42 b, Virippu 1983
Fertilizer Age (Days) Nurber of seedlings hi11~1
(% of ) A A A N - N Mean
recommended 1 2 3 1 2 3
dose*) 25 30 35 2 4 6
F, {75) 16.10 15,33 14.54 15.12 15.35 15.50 15,32
F, (100) 19.08 19,47 18.91 19.62 19.31 18,53 19,15
Mean 17.59 17.40 16.72 17.37 17.33 17.02
) Number of seedlings hi11~l
(3288) Mean
oy X, v, - C.D.{0.05) for P 1.223 (0.601)
) s & C.D.(0.05) for A  N§S (0.736)
c.D.(0.05) for N NS (0.736)
Al 25 17.41 17.13 18.22 17.59 c.D.(0.05) for FA NS (1.041)
A, 30, 17.72 18.11 16.37 17.40 €.D.(0.05) for FN HS (1.041)
Ay 3s 16.98 16.73 16.46 16.72 c.D. (0.08) for AN NS (1.275)
Mean 17.37 17.33 17.02
1

* 90: 45: 45 kg NPK ha~

Values in parenthesis are S.Em +/-
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Table 42 c. Residual P content of. :soil (kg ha~1l) as influenced by fertilizer lels , 892
and number of seedlings hill™l. Mundakan 1982
Fertilizer Age (Days) Number of seedlings nin~! Mean
(% of ~
recamnended
dose*) A A Ay Ny Ky Ny
25 30 as 2 4 6
Fi {s0) 16.5 15.8 16.0 16.4 15.8 16.1 16.1
FZ (75) 18.8 19.5 19.2 19.9 18.9 18.7 19,2
Mean 17.6 17.6 17.6 18.1 17.3 17.4
=1
. Number of seedlings hill Mean
{Days)} N N c.D.(0.05) for F 1.225 (0.602)
5 i o €.D.(0.05) for A NS (0.737)
c.D,.(0.05) for N ®s (0.737)
A 25 16.07 17.26 17.66  17.6 c.D,.(0.05) for FA RS (0.043)
A, 10 17.75 17.54 17.77  17.6 c.D,(0.05) for FN Nz (1.043)
A, 35 18.76 17.28 16,93 17.6 c.D,(0,05) for AN NS (1.277)
Mean 18.1 17,3 17.4
Table 42 d. Mundakan 1983 -
fertilizer Age (Days) Kumber of seedlings nil1-! Mean
% of
recommended
dose*) Ay Ay Ay - Ny N, N3
25 30 35 2 4 [
F1 (75) 15.63 15,58 15.61 15.74 15.58 15.50 15.61
22 (100) 20.59 20.02 19.21 20.24 19.95 19,63 19.94
Mean 18.11 17.80 17.41 17.99 17.77 17.56
Rumber of seedlings hill"l Me
Age an
= C.D.(0.05) for F 0.923 (0.452)
(Days) N - N
1 2 3 c.D,(0.05) for A NS (0.554)
2 4 6 C.D.(0.05) for N NS (0.554)
_ C.D,.{0.05) for FA NS (0.784)
A1 25 18.47 17.92 17.94 18.11 ¢.D.(0.05) for FN NS (0.784)
Az a0 17.80 18.05 17.57 17.80 C.D.{0.05) for AN NS (0.960)
As as 17.69 17.35 17.19 17.41
Mean 17.99 17.77 17.56

* 90: 45: 45 kg NPK ha

-1

Values in parenthesis are S.Em +/-
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Table 43 a. Residual K content of soil (kg ha~1) as influenced by fertilizer levels , A amd

number of seedlings hill ¥irippu 1982
Fertilizer Age (Days) Rumber of seedlings hill'1
(% of Mean
recommended
dose*) Al AZ Ag 1 N, Ny
25 30 35 2 4 6
F, (50) 212 203 193 205 205 198 203
F, (757 277 274 272 274 274 275 274
Mean 245 238 233 2407 280 236
Number of seedlings h11171 "
Age gan
c.D.(0.05) for F 14.8 (7.31)
{Days) N N N
1 2 3 c.D.(0.05) for A NS {8.95)
2 4 6 C.D.{0.05) for N NS  (8.95)
A Cc.D.{(0.05) for FA NS (12.67)
1 25 247 244 243 245 C.D.(0.05) for FN NS  (12.67)
A, 30 234 246 235 238 C.D.(0.05) for AN NS  (15.51)
Ay 35 238 229 231 233
Mean 240 240 236
Table 43 b. Virippu 1983 .
.'E(';rg;lizer Age (Days) Humber of seedlings nin-! Mean
recommended A A A '
*
dose*) 1 2 3 N, N, Ny
25 3g 35 2 4 6
F, (75) 202 175 174 189 181 180 184
F, (100) 277 269 265 275 269 266 270
Mean 239 222 220 232 225 223
) Number of seedlings ni11~?!
Age Mean '
{Days) N N, N €.D.{(0.05) for F 9.955 (4.895)
o P o ¢.D.(0.05) for A NS  (5.995)
c.D,(0.05) for W 12.192 (5.995)
2 25 248 238 232 2139 c.D.{(0.05) for Fa NS  (8.478)
A; 10 227 220 210 922 €.D.(0.05) for FN NS (8.478)
Ay 35 223 218 218 220 €.D.(0.05) for AN NS (10.384)
Mean 232 225 223
* 90:45: 45 kg NPK ha~!

Valuves in parenthesis sre S.Em +/-



Table 43 ¢. Residual K content of soil (kg ha~l) ‘as influenced by fertilizerfuvels ;492

and pumber of seedlings ninl, Mundakan 1982
Fertilizer Age (Days) ) Number of seedlings ni11-! Mean
{% of
recommended 51 A2 A3 N1 N2 N3
dose*)
25 30 35 2 4 6
F, (50) 190 171 169 179 177 174 176
F, {75) 199 213 211 209 208 206 208
Mean 194 192 190 194 192 190
Number of seedlings hilz™l L
e
(Days) . . . c.D.(0.05) for F 10,2 (5.0)
1 2 3 c.D_{0.05) for A NS (6.2}
2 4 6 C.D.(0.05) for N NS (6.2)
] c.D.(0.05) for FA 17.8 (8.7
Ay 25 199 195 190 194 c.D.{0.05) for FN NS (8.7)
By 30 197 150 188 192 C.D.(0.05) for AN NS (10.7)
Ay as ls7 193 191 190
Mean 194 192 190
Table 43 d. Mundakan 1983
Fertilizer hge (Days) Number of seedlings niiy~1 M
(% of ean
recommended , s
dose*) Py P2 B3 Byt N2 Ny
25 30 35 2 4 6
F {75) 177 171 166 174 172 170 172
F, (100) 217 199 194 208 200 201 203
Mean 197 185 181 191 186 185
: -1
. Nurber ¢f seedlings hill Mean
{Days) c.D.{0.05) for F 12.26 (6.0)
Ny Ny Ny
2 A 5 €.DP.{0.05) for A NS (7.3)
c.P.(p.0s) for N NS (7.3}
Ay 25 204 200 188 197 c.D. (0.05) for FA NS (10.4)
A, 30 187 183 184 185 c.D, (0,05¢ for FN NS (D)
Ay 35 182 175 185 181 c.D,(0.05) for AN Ns  {12.7)
Mean 191 186 185 N !
* 90: 45: 45 kg NPK ha~l
Values in parenthesis are S.Em +/-
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Trial III. Cvaluation of azolla as a low cost
biofartilizer in rice variety IR 42
1. Growth and groﬁth-charactsra

l,1. Height of plants

buring the mundekan seascn of the first year
treatments showed significant influence on height at all .
stages except at active tillering. Full recomrended dose
of fertilizer produced the tallest plents and was superior
to all the other fertilizer levels at sll stages (Table 44 &
and b, 45 a and b). At penicle initiaticn stage all the
higher levels of fertilizer were suzerior to the next lower
levels while at flowering znd &t hervest 75 and 50 per cent
of the recommended dose Of fertilizer were comparablae.

1 reccrded the highest

" With regard to azolla levaels, 20 t ha”
value and was aupe:ior to @ll the other lavels of ezolla from
panicle initiation to harveat while 15 and 10 ¢ of azolla
ha'l.were similar. Though 50 per cent of the recommended dose
of fertilicer along with azolla $ 20 t ha."1 gave the highest
value it was compsrable with full dose of fertilizer in

conbination with azolla @ 10 t ha~1,

Treatments showed significant effect on height
from activwe tillering to harvesat in the second year as
well. Aamong fertilizer lovels, full dose of fertiliser
recorded the highest value and was supsrior to others et all

.‘ at .
stages oxceptAhan¢at. At herxveszt 100 an? 75 per cent



Table 44" a. Height of plants (cm) at panicle initiation stzge as 1n£1uenced.bg

fertilizer zna azolla lavela,

Mundakan 1962

Fertiliger Azolla levels (t ha™1)

%evaéa

% o A A, A A Mean

1 2 3. 4
recormended
dosat) 5 10 15 20 \
. K]

F, ~ O 50.7 51.4 52.8 56.1 52.8 C.D.(0.08) for F 1.80 (0.82)
F, = SO 56.3 53.0 545 57.5 55.3 C.D,.(0.05) for A 1.43 (0.70)
P, -~ 75 56.7 5640 56.7 59.4 57.2 C.D.{0.05) for A I s (1.42)
F, - 100 61.1 5842 59.4 69.3 59.5 "1§?t° '“T°f” levels :

: . C.D.(0.08) for A
Mem 55.2 5‘.7 55.9 58.1 beween F levals l Hs (1048)
Table 44 b, Mundaken 1984 .

Fertilizsr Azolls levels (t ha.i)

%evall

% of A A A A Msan

dose¥)
Fg = 0 43.0 40.8 40.3 44.4 42.1 C.B.(0.05) for F 0.45 (0.21)
P, - 50 42.5 49.1 50.2 5041 48,0 C.D,(0.05) for A 0.57 (0.28)
r, - 175 49.3 - 55.8 5041 42.8 49.5  C.D.(0.05) for A [ '

2 - . 1,14 (0.57)
¥, - 100 51.3 51.1 49.7 52.9 51.3 zi:ht" “‘;" F 19"*‘“;

. «D,{0.05) for A

Meen 45,5 49.2 47.6 47.6 betwesn F levels 1 107 {0.53)

* 90: 45: 45 kg NPK ha™!

Values in parenthesis are S.Xm +/~

/6T



Table 45 s. Helght of plants {cm) at harvest ss influenced by fertilizer and
Mundzkan 1

azolla level S.

oS82

Pertilizer Azolla levels (t ha™l)

lavesla '

(% of Aq A, Ay A Moan

recommended 5 10 15 20

dosat*) . .

P, = 0 60.6 6046 65,8 64.8 63.0  C.D.(0.05) for ¥ 0.90 (0.42)
¥, =~ 50 69.6 69.4 69.9 75.7 71.2  -€.D.{0.05) for A 1.49 (0.73)
P, = 75 71.3 70.7 70.6 72.0 71.2  C.D.(0,05) fer A 2.97 (1.47)
F, = 100 72.7 73.7  71.3 71.9 72.4 “it“t“ “a?e ¥ levels ™

) C.D.(0,05) for 2 -
Hean 68.6 66.6  69.4 . 7.1 botween 7 levsls 2.70 (1.34)
Table 45 b. Mundaken 1984

Fartilicer Azolla levels (t ha™l)

]‘.e’mla

7% of A oY A Mean

recomnended :1 -13 lg 2;

dcae) ' .
Pop = O 62.3 63.7°  65.2 64.8 64.0 CeD.(0.05) for r 0.83 (0.38)

P, = S0 68.5 75.8 76.1 7540 73.9 C.D.{0,05) for A 0.94 (0.46)
F, - 75 76.3 78.8 78.2  69.9 75.8 C.D,(0.05) for A

2 . 1.88 (0.53)

F, -~ 100 72.5 77.8 77.7  77.4 76.4 “1t“t“ ’“?e F levels

. C.D.(0.05) for A
Mean 69.9 74.0 74.3  71.8 betueen F levels 1.80 (0.69)
1

* 90; 453 45 kg KCK ha”
Values in porcnthesis ore 5.Em +/-

861
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of the recomrended dose of fertilizer ware similar+ and
were superior to lowsy levels. At active tlllering and
£lowering stages, 75 aznd SO per cent of the recommended
dose of fortilizer were comparcble while at panicle
initisticns stsge, ceech highear level of Eertilize; wag

superior to the noxt lower level of fertiliper éried.

Azolla @ 10 t ha™! produced taller plants at all
ateges upto flovering while at harvest azolls @ 15 ¢ hn'l
gave taller plents and was aimilar to azolla @10¢ ha-l.
Full Cose of fertilizer in combinetion with szolla
@ 20 t ha"! recorded more height both at active tillering
end flowering stsges while at harvest, 75 per cent of the
recomrended dose of fertilizer along with azolla @ 10 ¢ ha™}
recorded the highest value, louwever, full dose of
fertilizer in combination with azolla @ 10 t ha"! vas
compsrable with latter.

From the above results, it is seen that during
firat yesr full Goss of fertilizer and azolla @ 20 t ha~l,
respectively were necded for'achieving maximum height.
But when the combination effect is exzrmined it is ses=n thet,
full dose of fertilicer along with azolla @ 10 t ha™Y and
50 per cent of the recomsended dose of fertilizer in
combination with azolla @ 20 t ha‘1 are aimiler in fhair
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performancs. In seccnd year, full dose of fertilizer and

azolla @ 10 ¢ ha™}

were the beoat with regard to individual
performence., (ith respect t¢o ¢ombinaticn effect full Jdoge

of fertilizer along with azolla & 10 ¢ ha™3 gave comparable

values with 75 per cent fertiliger and 10 t of azolla ha'l.

The effect of fertilizer on height is meinly due
to the effect of Ne Tho role of N in increasing the
vegetativa growth is wall known. At the highesé level of
fortilizer, there vas no need ¢of increasing the azolla

beyond 310 ¢ ha'i, But when the fertilizer level was roducsd

to zerc, the guantity of asolla could go upto 20 t ha~l,
Then the entire requirement of N of the crop was met from
azolla. This is in conformity with the findings of
Balasubramaniam (198G), Sathesivan (1980) wnd Padslia(1961).
They obéegVed a linear increase in plant height with

graded levels of fertilicer K while Singh (1977 b, 4)
recorded increased plant height with azolla epplication,
The increased availability of both orgenic end incrgoenic
fertilizer nutrients resulting from the combined application
Of both also might have contributed to increese in height.
The N supply through ccobined spplication of orgenic end
inorganic fertiligexs is reportzd to he more steady and

LY

long lesting (Hauang Dong ! Fat b3l @RIy
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Pillai and Vemadeven (1978) and Hesse (1954) have
stressed the beneficial affect of epplication of organic

menure in conjunction with inorganic fertilizers.
1.2 bNumber of tillers m™2

During thae first yesr of the exporimeant (Table 46 a
and b and 47 a and b) full dose of fertilizer recordasd
the meximum number of tillers &nd was superior to other
levels of fertiliger at all stages. At harvest though full
dose of fertilizer gave the highest value it was compercble
with 75 per cent of the recommended dose. Azolla @ 10 and
15 ¢t hn‘i'gave the highest tiller number at active
tillering and at harvest stages, respectively. VWith regard
to combinations full doge of fertilizer along with azolla
@ 10 t ha~! gave the maximum wzlue at all stages.

Pull dose of fortilizar gave the highest number
of tillers during thas second ysor also and was superior to
other fertilizer levels at all stages except &t harvast.,
At harvest, full dose, 75 and S0 per cant of the recomrended
dose of fertilizer were similar in thelr performance.
The levels of arolla except 5 t ha™! were comparcble in
their effect at all fhc three stages. As to combinations,
full dose of fertilizer in combination with 2zolla @ 10 t ha~3
recordsd the highest tiller number at all stages.
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Table 46 a. Number of tillers m - at panicle initiaticn stages as influenced by
fortilizer and azcllia levals, Mundazkan 1982. .
Pertilizer Azeolla levels (& ha'l)
%;?els X
of A A A A Mean
1 2 3 4
+ pecommended
Soset) S 10 15 20
Fo - 0 507 + s8s 625 647 551 C.D.{0.05) for F 14.3 {6.5)
F, = 50 574 663 677 €98 653 c.D.(0.05) for A 9.2 (4.8}
P, - 75 591 685 698 707 670 C,D.{0.05) for A I 10.6 (9.7
F, - 100 655 732 714 712 703 “1;ht° 53T° F livel’ :
. Ca » .08 for
Table 46 b. Mundakan 1984
Fertilizer Azclla levaels (t.ha'll
]{.;vals ..
Qof A A A A HMoan
dosa*)
¥y - 0 491 505 514 523 508 C.D.{0.08) for F 12.5 (S.7)
F, = 50 588 650 660 665 641 C.D.{0.05) for A 5.0 (2.4)
F, = 7 596 670 676 658 650 €D, (0.05) fox A ! 50.0 (4.9)
¥y, - 100 620 692 680 669 665 :12?1“ “a?e F 1:fel‘ ;
- ‘CoD. (0.08) for
Mean 574 629 633 629 Dotvecn ¥ levols 1 14-8 {(7.2)

* 903 45: 45 kg HPK ha™1
Values in perenthesis are S.Em 4/~

c0¢



_ Table 47 a. umber of tillers m'z at harvest as influenced by fertilizer and
azolla levels. Mundaxkan 1982 )

Fartilizer Azolla levele (t ha=1)
levels
(% of Al A, Ay A, tean
reacormendedd 5 10 15 20
doset) . .
F, - O 368 403 43¢ 442 412 €D, (0.05) for F 22.2 {10.2)
F, - 50 452 507 510 515 495 C.2.(0.,05) for A 9.8 {.4.9)
7, - 15 470 521 529 505 ‘506 C.0.(0.058) for & 1 39.7 ( 9.8)
r, - 100 Prr 552 522 482 514 "‘t“t“ °“T° F levels ;
C.22, (0.05) for A
Mean 447 436 499 487 potuosn P levels !)23.5 (11.1)

Table 47 h. Mundskan 19804

Fertilizer Azolia levels (& ha~l1)
%evals ‘

% of A A A A Moan

recomcended 51 ig lg 23 )
dosae%) .

], - O 367 384 400 426 394 C.D.{0.05) for T 21.3 ( 9.8)
?,- S0 461 . 507 536 516 505 ¢.D.{0.05) for A 13.6 ¢ 6.8)
P - 75 465 "~ B33 523 516 509 C.D.(0.05) for & ) G-

2 : 27.3 (13.6)
Py~ 100 507 5S4 511 520 523 "1*htn °ET° ¥ levels :

. C.D.{0.08) for a

Mean 450 454 493 455 c.D.20.05) for 2 1 20.8 (15.3)

* 50: 45: 45 Xkg NPK ha"t
values in parcnthesls are G.Em +4/-

£€0¢



As in the case of height, tiller nurber is alsc a

vegetative character and is influenced by the fertilizer
component &nd azolla. Accordingly, the highest fertiliser

| level has given the maximum tiller number. Howsver, the
interaction effect shows that full doge of fortilizer in
combinetion with azolla@:? ha~d 15 favouring maximum
tiller production. This means that at 100 per cent cf ths
recomnended dose of fertiliser, aéoila can be reostricted to
i0 t hnfl. It may be recalled that in height &lsoc the same
combination was found to be cptimum. Incressed avallability
of nutrients Sue to the combined application of both orgenic
and inorganie gources Might heve raesulted in increased
tiller production (Huang Dong-mafl et «/.0%). Joeikumaran (1981)
elso recorded higher tilller qumber with combined spplication

of fertilizer and azolla.
1.3 Leaf area index (LAL)

During tho first year of the expesinent fertilizer
am woll as szolla hed nc significant effect on the LAL at
active tillering stage. At panicle initiation stege full
doso‘of fercilizer gave the highest vazlue and was similer
2o 75 per cent of the recomrended dese (Tablgg 45 a & b).
Azolla levels had no signifieaﬁt effact. Amoéb coembinations,
full doss of fertilizer camﬁineﬂ with szolla @ 10 t he~}



Table 46 @. Leaf area index (LAI) st psnicle initiation stege as influenced by

fertilizer and azolla levels.

Mundakan 1982

Fertilizer Azolla levels (t ha™})

l=vels ’ .

(%% of ,Al Az h3 A‘ Hean

recomicended S 10 15 20

Gose*)

F, | - 0 4.44 5.0% 5.32 5451 5.09 - ¢.D.(0.05) for ¥ 0.548 (0.251)

¥, =~ SO 5.29 6.11 5.80 6.87 6.02 C.0.(0.05) for A 83 (0.260)

F - 75 6e17 5.84 7.85 6.17 6.76 C.D.(0.05) for A

ri - 300 6.8D 6497 6.05 . 6.63 .61 “itht“ BG?Q Flevels ) 1:049 (0.522)

R CeDe 0.08) for A

Hean 15068 5.25 6.26 6.30 batw.ﬂn F _19?@18 l 1.039 (00617)

Table 48 h. Mundakan 1904
Fertilizer : -3
%evels Azolla levels (¢t ha™)
% of : 3 :

reccmmended Al AZ Aa Ad Hezn

dose¥*) 5 10 15 20

Fg = O 4.40 5.13 5436 5.93 S5.21 €.D.(0.05) for I 0,429 (0.195)

F, = S0 5.68 6.14 621 .43 6.12 C.D.(0.05) for A 0.261 (0.1390)

7, "~ 75 6.03 6.66 7.00 6.00 Ged2 C.D.(0.0%) for A X

r: - 100 eisz 7.30 6.58  6.43 6.70 ."”-"‘h’('“ m:e ¥ 1‘“'91“: 0.523 (0.260)
C.0,(0,05) for &

Mean 5.66. .31 6.28 6420 between T lovels 1 0.601 (0.299)

% 903 45: 45 kg KEK ha™}

Values in parenthesis are C.Em +/-

c0¢



recorded the maximun values, At flowering stage full dose
of fertiliger was cuperior to all the other levels of
fertilizer. Azolla @ 10 t ha™} gave the highest vclue end
wes similar to the hiqhar_leveis. Among combinations full
Goae of fert&liz;r in combinction with azolla @ 10 ¢ na~1

recorded the highest value and was superior to the rest.

During:second year of the expsriment full dose of
fertilizer recordsd the maximum LAI st all steges and was
on per with 78 per cent of the rccomrended dose of

2 gave the

fertilizer. Applicotion of azolla at 20 t ha™
hichest vélua at active tillaring and was compareble with
10 snd 15 t ha™l, at panicle initiotion ategé 10 t of
azclla recorded the highest value which was similaer to the
highar leyols of azolla. As to combinaticns, full Jose of
fertilizer togather with azolla @ 10 ¢ he ! produced the
highest LAI value at penicle initistion vhereas st
flovering stege acolla levels end their combinstions had

no aignificant effect.

Thus the overall trand of the individuel effects
of two years seems to be in favour of full dose of
fertilizar and szolla @ 10 t ha™t, Whon the combinstion
effoct was exanined full dose of fertilizer elceng with

azolla @ 10 t.ha."1 appesrs to be better. It may be

2086
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recalled that both in the case of helght a8 well as
nunber of tillers, thip catbinstion was giving better

performance. OSince leef erea is “Influenced by -these two
cherecters, it is quits natural that the swne cumbination
is bsneficisl with regard to LAI also.

in both years LAI increcsed upto panicle initietion
stoge and declined theresitelr. At panicie initiation staoge
s value around six was recorded. This is in asccordance
with the £inding of Murate (1969). According to him LAI
increases with increase in N application especially before
panicle initiation. %The LAL of rice plents shoved an
‘ 1nc:eéa.ing trand with 1nczeaa|e in the lovel of H (Tanaka,
19723 Yegoswers Rao et al., 1972: Remagwany, 1975: Raju,1979
and Sethagivon, 1980). Mathewkutiy (1982). also reccxded
mazimum LAL with conbined application of fertilizer and azolla.

1.4 Dry matter production at harvest

full doss of fertilizer recordsd the highest valus
of dry matter producticn and uas superior to other fertilizerxr
lovels during the first yeer of study (Tsble 49 a). Each

higher level of fertili::e:' waz superior to the naxt lover

level, Aczolia @ 35 € ha"1 recorded the highest value and

wa’p conpersble with szolla @ 20 © ha"".



Table 49 2. Dry matter producticn of rice { g ha ~1) ag inﬂuenceﬂ by £erti].1zer

and azolla levels.

Mundakan 1982

Values in parenthesis are S5.Ema +/-

Fertilizer Azolla levels (t ha™l)
%evels :

% of b A A Mean

1 2 3 4
gecoanended ~
3oset) g 10 15 20
Po' - O 4848 6005 6701 6933 6122  €.D.(0.05) for F 246.3 (113.0)
Fy - 50 6792 7329 7689 7707 7394 €.D.(0.65) for A 214.9 (106.9)
¥ - 75 7814 8063 2342 7754 7993 c.5,(0,05) for A X .
2 A 422.8 (213.8)
F, - 100 8323 8535 £342 . ©189 8347 ”1t“t“ ’“T‘ F levels I ™
\ . C.D.{0.05) for A Y
Mean 6944 7498 7768 7646 vatuesn F levels [ 436.1 (216.9)
Table 49 b. Mundzken 1984
Fertilizer Azolle levels {t ha'l)
levels p
(% of Ai a, As A, Mean
racommandad 5 10 15 ~0
dosat)
Py - 0 5320 5702 5820 6349 5790 C.D.(0.05) for F 213.9 (144.1)
Fl - 50 6264 6782 7023 7324 6848 C.D.(0.05) for a 166.5 ( 82.8)
F. = 75 6978 7521 7703 7615 7472 C.D.(0.05) for A -
2 1 332.9 (165.6)
F, - 100 7237 7861 7604 7340 7510 “1tht“ 'afe F levels y
. C.0.(0.08) for A '
Mean 6455 6939 7038 7157 batwasn P lovols J 408.7 (203.3)
% 90s 45: 45 kg KEX ha"!

802,
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Full dose of fertilizer together with arclla
@ 10 t.hd‘1 registered the highest dry matter production
which was similar to 75 per cent of the recomvendad dose

" of fertilizer in combinotion with ezollz @ 15 t ha~l,

During the second faar of the study es well, full
dose of fertilizer recorded ﬁore dryfmatter production
but was comparable with 7% per cent of the recommended
Gose (Table 49 b). Though wzolla @ 20 t ha™} obtoined the
highest value it wes similar to ezolla @ 15 ¢ ha."1 whareas
no significant differcnco was cbserved between 15 and 10 t
of azolla ha~}, Full dose of fertilizer combined with
azolls @ 10 ¢ ha"} registarcd the meximum &ry matter
production which was comparatle with the combination,

75 per cent of the fertilizer slong with azolla @ 15t na-t.

Full dosa of fertiiizer and azolla @ 15 ¢ ha"!
individually were found to give the highest dry matter

production,

Pull dose of fertilizer combined with azolla
@ 10 t ha™! was fcund to be the best in both the years.

On perusal of the data on the yield of grein full
dosa of fertilizer had recorded the highest velue in both
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Qnaka. %With respact to mszolle levels, azollae & 1S t ha‘1

was seen to be better. On considering the effect of
conbinations, full dose of fertilizer combined with azolla
® 10 tﬁhg‘l and 7S per cant of the recommended dosz of
fertilirer along with azolla @ 15 ¢ ha-! were similsr in
their performenco with the Zormer topping the list. Almost
same trend wsa observaed q;th the yleld of straw also so es
to make dry matter production go in line with the grein
yiaeld. The reason for the betier performance of 75 per cent
of the rscomn=ndzd Gose of fertiilzer in combinstion with
azolla @ 15 ¢ ha~i is discunsed elasvhare.

2. Yield attributes
2.1 BHumber of penicles =%,

In both yeers fertzilizer and azolla lavels hed
significant effect on the nurber of panicles {(Table 50 a & b).
Full dose 0f fertilimer registerzd the highest number end
wss comparable with the next twe lower levels in the first
year. In the second yser of study full dose of fertilizer
obtained the highest number, Seventy five per cent of the
recﬁmmended dose was similar to full dose as well as
50 per cent. With regard to azollq during the first year
no significant difference was obssrved between 10 and 15

f thiough 15 t ha™3

or 20 t ha T registered the highest nunber
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Fable 50 a. Humber of panicles m~2 as influenced by fertilizer and ezolla lavels.
. Mundakan 1982

Fertilizer Azolla levels {(t h '1)
levels -

(% of Al A A A‘ Mean
recomnended 5 18 13 20
dose?®) -

FO - 0 261 281 330 - 334 302 CoD(0.05) for P 24.1 (11.1).
P1 - 50 341 396 402 T 409 387 _ C.D.(U.OS)'EDr A 12.1 ( 6.0)
P - 75 362 412 422 359 396 c.D.{0.05) for A ¢

2 24.2 (12,1)
r, - 100 388 341 416 376 405 “’ig‘t“ "";e ® 1*""31':

' c,D,10,05) for a_,
Mean 33g. - 3863 393 377 botusen F levels 1 27.4 (13.1)
Table 50 b. Mundeken 1984

Pertilizer Azolla levels (¢ ha'l)
%evcls )

% of
recomrended AI AZ AS AI Hean
doae®) S 10 i5 20
PO - 2] 262 276 289 a20 287 c.D.{0.05) fo; F ) 19.0 (8.7)
?1 - 50 354 391 404 410 390 C.D.(O.OS),EOI A 6.8 {(3.3)
?2 - 75 a6l 409 417 409 399 - ¢.D.(0.05) for A X 13.6 (6.8)
Fy - 100 388 432 22 411 413 “’1;"?‘ ’B‘;‘m F levels II ‘

. c. - 0.05 foﬂ A

Mesn 341 377 383 . 388 between F lovols I 21.2 (10.5)}

*90: 453 45 kg NPK ha-l
Valuea in parenthesis are S.Em +/-

It¢



cf panicles. In ths second yoar, azolla @ 20 ¢ ha™l

produced more panicles than 15 t ha~l though the difference

1

was not significent. #zolls @ 15 snd 10 t ha = were also

comparabie in their performence. Though the combination
of full Gose of faertilizer along with azolla @ 10 t ha™3
gave the highast number cf panicles, it wia similar to

75 per cent ¢f the recammended dose with azeolla @ 15 ¢ ha™}

in both the ysars.

From the above results it 1s obssrved that nuxber
of panicles could be increased with aszolla levels. But
vhon the azolla levels ware incrsased beyond a cesrtein level
along with fertilizer lsvels, panicle number was reduced
indicating that the crop hed en optimum reguircment og'both.
At zero level of fertilizer, though there was incresse in
penicle number with increzse in szolla levels, the incraase
was not preporticnel., This revesls that azolla at higher
levela are not that ¢ocd even in the absence of fertiliger.
This might ke because 0f the slow svallability of the
nutrients in azolla due to the high conteont of lignin
(Shi-Shu-1ian et al., 1983). '

2.2 Numbsr of f£illed grains per panicle

The treastments zhowed no significant effact on

nurker of {illed grains per penicle during the first ysar

212
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of study (Table 51 a), Howsever, during the second year
fortilizer as well as azolla levels showed sicnificant
effect on the numbsr of grains. Full dose of fartilizer
recorded more number and was comparsble with 75 pof cent
of the recommended dose of fertilizer {(Tsble 51 b). Among
corbinations 75 per cent of the recomrended dose along
yith azolls @ 15 t ha™% gave the highest value apd was on
per with azolla @ 10 t ha™! with 75 and 100 per cent of

the recommaonded dose of fertilizer.

From the ebove results 1t 1s noticed that with no
fertilizer, the numbeor of filled greins was found to
increase with increase in azolla levels vhereas in conbipétion
with fertilizer levels, filled grcins were increased only
upto a certsin level of azoilé beyond which there was

reduction in the number.

The ebove result is in agrecmant with the findings
of Kulzsoorya end Desilva (1977 4), Singh (2977 a) and |
Jaikumarzn (1961). They could record an increase in the
number of filled greins with a combination of fertilizer
N plus szolla. The increased aveilasbility of nutrients
from both organic aﬁd inorganic sources dup to the cambined
gpplication might be the roason.
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Values in parenthesis are S.Em +/-

Table 51 a. HBumber of filled grains-panicle — as influencsd by fertilizer levels.
Murndekan 1982

Fertilizer Azolla lavels (¢t hu'lj

J(.evels - '

% of i A F-\ A, Heen

recomiended 51 1% 1_2 . 23

dose®) ‘

F, = 0 . 62.7 51.4 67.1 62,5 5844 €.D.(0.05) for ¥ NS (2.67)
Py - 50 . 56.3 59,7 63.3  56.2 59.6" c.D,{0.05) for & u5  (2.15)
yz - 15 . 59.6 5@.‘ 60.7 5309 57.9 CCD. (0005) Eaz A 'Hs (l‘}.zg)
P, =-.100 601 603 53.5  62.0 59.0 "i;“t“ “‘;‘9 F 12“*1” 1 :

; : ) co - 0.35 for
Mean 60.2 57.5 58,7 58.7 betueen F levels. 83 (4.58)
Table 51 b, Mundsitan 19584

Fertilizers Azollza levels (& ha"'")

](.evals —

% of B A A A Moan

recomaandead 51 lg 12 zg

Aosar)

Fg = O 51,5 "  S1.9  55.4  62.5 553  C.D,(0.05) for F 2.7¢ (1.21)
Fy - S0 49.4 51.0 - 53.6 54.6 52,2 C.D.(0.08) for A 1.61 (0.79).
F, = 15 5246 68.8B  69.6 65,7 64.2  ¢.D.(0.05) for A

2 . . ; 3,22 {1.59).
Fy - 100 642 66.4 65.0  63.3 64.7 "'“‘“t“ '“;‘e F levels L ..~

) C.D.{0.05) €for A :
Hem 5".4 53.5 £0.9 61.5 betﬂeen P l@VQla 3.76 (1.87}
* 90: 45: 45 kg HPK ha™)

71¢
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2.3 Thousand grain welght

During £irst year of the experiment fertilizer
and azolla levels had no significant effect on thouscnd
grain weight though there was a decfaasing trend in welght
with decrease in fertiliser levels (Table 52 a). In the
second ysar full dose of fertilizer gave ;ha highest value
and was comparsble with 75 per cent of the reccmrended
dose (Table 52 h); Fifty and aaventg#ivo per cent of the
doses were similsy in their performsnce. The azollao levels
and the cimbinations were not aiqnificaﬁt in ‘both the

S2TS0NB .

From the results it is seen that while azolla
as such had no effgct on incxeasing the thcusend grain
weight, fertilizer had only & slight éffect. This being
a varietal character, wuch influence ix not e¥pected alsc.
Howsver, some of the investigators like Ahmed and -
Abdul Paiz (1969), Lenkas f1969) d14 get an inecrease in
thousand grain weicht while others like Eumus and Sadegus

(1964); Sundererajsn (1978) did not cbserve any increase.
2.4 8terility percantege
Puring first year of the experiment neither

fortilizgsr nor azolla levels showed any significant effect

on sterility percentege {Table 53 a). But in the second
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Teble 52 a. Thousand grain weight (g) as influenced by fertilizer and azolla lsvels.

HMundakan 1982

bj by Y

Fertilizer Azolla levels (t ha™t)
%eVle .

% af A A & A Mean

recomrended 51 13 lg 23 ‘

dose?)

Fg - O 15.50  20.00  19.9C  20.04 19.96 = €.D.(0.05) for F ‘13 (0.374)

g = 50 20,00  20.10 20.46 20.14 20.18°  C.D.10,05) for & KS (0.305) -
s = 75 20.60  20.48  20.34 20.14 20.39  €.D.{0.05) for A I ns to.611)

5 = 100 21.64  20.44  19.94 20.74 20.69 - “it“t“ ’a?e F levels i :
Maan 20.54 20.26 20,16  20.27 e enoon s louels 1 b3 (c.648)

Table 52 b. Mundekan 1984

Fartilizer .Azolla levels (t hé"li

%evals -

% of p A A A Mean .
cecozmnanded 51 102 lg 23
dose?)
g = O 17.99 18.02 18,42 18.82 1831  C.0.(0.08) for F 0.413 (0.185)
¥, = S50 18.92  19.06  39.05 19.39 19.09  C€.5,{0.05) for A ns  (0.179)
r, =~ 75 18.94 19.67 19.56 18,85 19.26  C.D.(0.05) for A NS {0.359)
F, =~ 100 16.3¢  20.05  19.72 19.43 15.c4  within saze F levels '
Mean 18.80  19.20  19.19  19.11 C.D, (0,05) for A

batwacn F lavels

S (0.364)

* 903 451 45 kg KEFE ha”

1

Values in porentheals ere S.Em +/=

a1¢



Table 53 a,

Hundekan 1982

Staerllity percentzge as influenced: by fertilicer ang ezolla levels.

Pertilizer Azolla levels {t ha 1)
twes® A
bt , a A; A Hasn
1 2 3 4
Fecomyended 5 10 15 20
T, - o© 17.66  19.20  22.84 19.56 19.83  C.2.(0.05) for ¥ NS (1.193)
7, = 850 18.64 16,32  21.40 19.10 18.87  C.D.(0."5) for A NS {(1.209)
F, - 75 21,86  18.94  20.56 25.18 21.63  €.D.(0.05) for A S (2.419)
Py, = 100 - - 19,14  21.22  19.06 23.60 20,76  vithin same ¥ levele -
Mean 19.33 1892 20.96 21.86 o.0.{0.05) for A K5 (2,411)
Table 53 L. Mundeokan 1984
Faziilizer Azolla levels (t ha 1)
Jiovfela
% of A A ¥ A Maan
recommendsd ,_1 13 I-g 23
dosa*) < o
2, - O 22,60  20.88  19.36 17.90 20,19  C.5.{0.05) for F 1.721 (0.769)
F, = S0 21,36 20.98 19,90 185,34 20,15 C.D.(0.05) for A B3  (1.199)
P, = 100 22.28  21.41  25.17 23.44 23,08 "‘i;hi“ szne P levels )
Maen 22.22  21.03  21.25 21.65 g&t&ﬁéo;}l«fggﬁ é N3 (2.222)
* 90: 45: 45 kg MPK ha™t

Values in parenthesls are S.Em +/«

LTc
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year, fartilizer lavels alone showed significent affect

on sterility percentage (Table 53 b). Highest sterility

was assoclated with full doss of fertilizer. When the number
of spikelets increaaai consegquent to application of highor
levels of N, photosynthates may not be sufficient to fill all
the spikelats., The above rasult ia in conformity with the
€inding of Jaikumersn (1981) and Sreekumaran (1961).

3. Grain yield

The pooled znalysis of data on grain yield for two
seesons (Tcble S4) ravealed that higher levels of fertilisers
were similar in thelr effect thSugh highest grain yleld was
proaucaq by full dose of fertilizer. Both thesa treatments
ware superior to other lower levels of fertiliger. Azolla
@15 ¢t ha™? gave the highest yield. Application of asolle
either 10, 18 or 20 t ha~! xesuitad in similer yield. As to
corbinaticns full Jdose of fertilimer in cocmbination with
erolla @ 10 t.ha"'1 rqcorded the highest.yield'and was comparable
with 75 per cent and 100 par cent (full docse) of the recomtanded
dose of fertiliser, respectively in combination with azollas
® 15 t ha™}, |

‘From the results it is sean that 100 per cent (full
dose) of the recommended dose of fertilizer gave more yield
even though it was similar to 75 per cent. IR 42 15 classifiled
as & variety vhich gives a fairly high yield at low fertility
conditions according ¢o Khush et al, (1979). Even with no

fertiliser and with azolla @ 5 ¢ hafl this variety has givan



Table

S54. Grain yield (kg ha"1) as influenced by fertilizer snd azolla levels
(Pocled data for Mundeken 1982 and 1984) ‘

Fertilizer

Azolla lavels (t ha™l)

%;Vels » : .

of

recompended ! Ay Ay, e Hesn

dose®) s 10 15 20

Fo = © 2524 2013 3118 3304 2564  C.D.{0.05) for F 110.7 {35.9)
F, =~ 50 . 3218 3462 3609 3694 3501 C.B.(0.05) for A 61.8 (20.0)
F, -~ 75 3590 3850 3951 3784 3794  €.D,(0.05) for A ;
e 3 - within same F levels I 123.6 (61.5)
F, =1 & 403 919 3750 388¢. |
3 ‘ 00 30 029 3 3 € C.D.(0.05) for A L 154.0 (76.7)

. batween F levels I * ¢
Mean 3291~ 3571 3648 3633

* 903 452 45 Kg NOK ha~l |
Valuas in parenthesls are S.Em +/~

61¢
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a fairly good yleld of 2.5 t ha™ . In specing trisl also,
this has given clmost the ssne yleld without any szolla

or fertilizer (Taeble 13 2, b, ¢ & ). This 2gain proves
the potential of tho varisty to perform under low fertility
conditions., Gimiler rerorts on the performence of this
‘veriety under such conditicns ere available (Ancn, 1981).

Comparison of the reapective individusl effect of
azolla and fertilizer shows that the fertiliger has given
& baetter response then azolla. By application of 20 € of
azolla'the'yielﬂ could b increased t0 3.3 t under zero
fertilizer lavel svhereas the vield could go ﬁpto 3.6 ¢
with 100 per cent of the recommended dose of fertiliéer.
The low yleld in p.ots which raceived higher doses of azolla
might be due to the high lignin content of azolla. According
t6 Shi-Shu-lian et al. (1581) the lignin ccntent of azolla
is about 20,2 per cent which is rasponsible for the low
svailability of the nutrients in ezoila compared o
inorganic fertilizer. Talley end Rains (1980) also reported
low aveilability of N with excessive applicetion of azolla

a3 green manure.

The combination effect seenms tﬁ be better than the
individual offiect, Full dose of fertilizer in combination
with azolla @ 10 t ha™! hea given the higheat yleld of
4,03 t ha~1 closely followed by 75 per cent of the recp-mended
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dose of fertiliger along with azolle @ 15‘1:.ha"1 which
has given about 3.95 ¢ ha~l, However, these two
combinations were similer to full dose of fertilizer

1 58 well. Bull dose of

together with azolla @ 15 t ha”
fertilizer gave the besat performence with 10 t of azolla.
'But. when the fertilizer dose was reduced to 75’per cant,
it was requiring 15 t of asolle to produce similor yvisld.
Thnis meens that when the fertilizer dose is incressed to

100 psr cent, acolle c@n be reduced to 10 t ha~}, At the
same tims increasing azolla levels from 10 € to 15 ¢ in -’
eanjuncti;h with 100 per cent;recammanded dose of fertilizer
does not give a proportionate increase in production.
Furéher, it is numericelly inferior to the combinétion

75 per cent of the reconmmanded dose of Ee:tilizar_along
with azolla @ 15 ¢ ha"l. This shows that aticthe dRighuest: .1
level of fertilizer, increase in azolla from 10 to 15 t

or at 15 ¢t of azolla ha™} incraaaing the fortiiizer from

75 o 100 per cent dosa not give any =dditional bensfit.

It is, therefore, assumad that 75 par cent £értilizer with
15 t of azolla ia optimum for this variety. A combinstion
of the inorganic plus organic sourcéa of N has baen
reported to be better than either of the sourcos of H
(Piliai and VamadeTvan, 1978). It has also been proved

that fertilizer in combination with azolla is the beat

14
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(Hesse, 1984). This might be bscause by an integrated
application system involving both organic and inorganic
fertilizer will increzse the mineralization of the organic
form end reduce the imnobilizetion of the inorganic form,
thus enhencing the total nutriént avallebillity to the crop.
Morecover, the beneficial effect of organic matter'in the
dovelopment of superficisl roots which are directly involved
in the root respiration and nutrient sbsorption in rice was
reported earlier (KawataandtSoejiesal®76). Further, the
cuinonas, degradation products of humic acid is reported
to have nitrification 1nﬁib1tion property thus ensbling the
nutrient especlaelly N more aveileble to the plant. Moreover
the phenols produced by the degradation of lignin act as
phytohormones and possess a favourable influence on plant
motabolism (Plaig.‘lQ?SEﬁ@ﬂThere arc also considerable
repcorts to the effeoct that fertilizer N could be saved to
the extent of 20-50 psr cent by incorperation of azolla
(Kannciyen et al,, 1982; Mathewkutty, 1982; Mcndal and
Pharati, 1983). Sinca azolle is a low cost input every
cffort should ha made to populerise its use gnd thereby
reduce the fortilizer dosage.

However, increaaing the dose of azolla from 15 to

20 t does not give any additicnal grain yield, At the same
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timo it results in o decreased grain prodyction es is
evidént from the Table 54. Azolla response per 100 kg of
azolla applied, also showed & decraaning trend vhen azolls
levsl was increased slong with increase in fertiliser levels
(Table 55). This might be beczuse of seversl reasons.
Benaficial effact of orgsanic matter application 1s masked

by its higher rates of zpplication elong with the full
recommended dose of fertilizer. The shorter intarvel between
incorporation of azolla and transplanting might have resultad
in CO2 accumulation during the 1n1t1§1 stzges of growth of
the crop. Bince higher concentration of CD2 is injuricus

for root davelopment, in the present investigotion tiller
nuﬁber m'z was found to bs lower in the treatment receiving
full dose of fertilicer and highest level of azolle

{Table 46 a & b and 47 a & b). Incorporation of organic
ratter like azolla might have resulted in immediate rgduction
in redox pot=ntial of soil releasing & number of orgenic

es vell as inorgconic reduced components aguch es organic
acids, st‘ phenols, Soluble Fe, HEn, Al vhich are toxic for
the grovth of the rice plaht. Reduced organic compounds

are reported to compaete with rice roots for respiration
(Ponnamperuma, 1978) thus inhibiting root respiraticn as

well as nutricnt upteke. A porusal of the data on nutrient
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uptake (Table 57 @ &b, 60 a & b, and 61 & & b)
substentiates it. Further, the qQuinonss - the degradation
products of humic acid, produced in large quantities

were reported to have urease inhibitory activity (Bundy
end Bremmer, 1973). The asoluble urea might have either
bosn washed out of the aoil or leached down basyond the

root zonea.

v"e"ith regard to the beneficial effect of the

particular combination, the data on panicle number (Table

S50 & & b) show that the combinstion 75 per cent of fextilizer
plus agolla 15 t l'u'.l"'1 had givan the highaat numbarzgeniclos.
The number of filled grains panic':le'l (Table 51 a & b} and
thousend grain welght (Table 52 a & b) slsc show that this
combinaticn is bstter. The beneficial effect of all these
yield‘ sttributes would have resulted in giving higher grain

production by this combination,

It may be f}:rthe_: seen from the Table thet, there
seems to exist an optimum conbination of azolla for a parti-
cular level of fertilizer. At zerc level of the fertilizer,

20 t of azolla has given the highest yileld while at 50 per cent
fertilizer dose, 15 t of azollas seens to be significant
vwhereas at 75'per cent level 10 € of azolla appesrs to be
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necessary for highest yield. This shows that as the
fertility level increases, the optimum dose of azolla
réquirod for grain production is raduced. But a combinaticn
of azolla end inorgonic fertilizer is mlways found to be
better,. ﬁ}th reference to fertilizer saving also tha same
trend is recorded. At S and 10 t of ezolla, 100 per cont
ﬁertilize& dosa is reguired while at 15 t of azolle 75

per cent of the recomsended dose of fertilizer is enocugh.
At 20 t of azolla S50 per cent of the fertilizer dose is
sufficient. This means that arzolla can subatitute ferti-
lizer upto 50 per cent even though there is a numerical
reduction in yield of around 300 kg. From the economics
(Table 55) it is secn thst the combination 75 per cant of the
recamrended dose with azolla © 15 t ha™l has given a net
roturn of %, 6330 and 100 per cent of the recommended dose
of fertilizer with azolla @ 10 t ha™}, &, 6508. This shows
that the difference is only less than ™, 200. At the same
time the bapefit cost ratios werehelmost equal i.e, 2,12 and
2.13 in tha former and latter combinsticns, ;espectively.
Cut of t;.hese two combinations, the return per rupee invested
' on fertilizer wes more in the former., Thus it csn bo seen
that 75 per centi of the recommended dose of fertlilizer uwith
15 t of azolla ha"l geems to be optimum from the economic
point of view elso.



Table 55. Economics of trial III"(Azolla trial)

Grain yield Straw Gross Cost of Net Benefit Azolla Return
Treatments X ha-1 yield return cultiva— return cost response rupee=
9 x ha‘l o ha-l tion B ha-1 ratio per 100 kg invested
g - fs. ha” " of azolla on ferti-
applied lizer
FO Al 2524 2580 7628 4744 2884 1.60 50.48 =
Po Az 2913 2941 8767 4858 3909 1.80 29,13 -
FO Aa 3115 3146 9376 4972 4404 1.88 20.76 -
Fo A4 3304 3347 9855 5102 4853 1.95 16.52 -—
E“1 Al 3218 3310 9746 5217 4529 1.86 64.36 10.57
Fl A2 3482 3603 10567 5331 5236 1.98 34.82 12.06
Fl Ay 3609 3747 10965 5445 5520 2.01 24.06 12.67
F1 A4 3694 3822 11210 5575 5635 2.01 18.47 12.91
F, Ay 3590 3816 10996 5416 5580 2.03 71.80 9,30
F2 A, 3850 3966 11666 5530 6136 2.10 38.50 10.13
F2 A, 3951 4072 11974 5644 6330 2.12 26,34 10.41
F2 &y 3784 3901 11469 5744 5695 1.98 18.92 9.47
Fq Ay 3830 3950 11610 5615 5995 2.06 76.60 7.88&
Fa-Az 4039 4159 12237 5729 6508 2,13 40.39 8.47
F3 A3 3919 4054 11892 5843 6049 2.03 26.12 7.94
F3 A, 3750 3935 11435 §973 5462 1.91 18.75 7.27
Fertilizer levels
F = 0
0 -1
F, = 50% of 90: 45: 45 kg NPK ha
F, & 75% of 90t 45: 45 kg NPK ha~!
F, = 100% of 90: 45: 45 kg NEK ha~l

Azolla levels

= 5
= 10
= 15
= 20

-
B W K e

ot T

Price of
Price of

rice= . 2 kg~
= Re.l kg—

straw

1

1

226
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4, Straw yield

| On pooled znalysis of the data on straw yiald
(Table 56) it cen be seen that full dose of fertilizer
racorded the highest straw yleld end was comperchle with
75 per cent of the recomsended dose of fertilizer. Both were

superior o lousr levols of fertilizer. Azolla @ 15 ¢ ha™l

gave the higpaat value and was similer to 20 ¢ ha“l. Both

of them were supsrior to the lower levels of azolla., Full

dosa of fertilizer along with 10 t of azolla rezcorded the
highest atrsw yizld vhich wvas canpsreble with azolla

® 15 ¢ ha™? in combineticn with 75 snd 100 per cent of the
recoxrended fartilizer decse. At zero laéel &nd at 50 per cent
of the recamzrded dose of fortilizer, there vas a prcgiansive
llncredsa in strew yield with incrmasiné levels of azolla
_upto 20 ¢ na~l, At 75 per cent level of fertilizer straw
yield increased only upto 15 t of pzolle while at 100 ﬁnr cent
lavel of fertiliger increase in yield of strzw vas only

upte 10 t na"t,

A porusal of the data on height, tiller numbor and
LAY (Tableﬁ 44 to 48 a & b) indicatea that the treatment
combination of full dose of fertilizer along with azolla
® 10 t ha~! recorded uniformly higher values in all these
sttributes. The role of fertilizer especislly K in increasing
the vegetative growth and thereby increasing the straw yleld



Table 56. Strow yield (kg ha™}) as influenced by fertilizer snd azolla levels
(Fooled data for Mundskan 1982 end 1984) -

Fertilizer Azolle levels (& ha 1)

%evela

* of i

recoxnended Ay Ay Ay Ay Mean
doga¥) ) 10 15 20
?0 - 0 2580 2941 3146 3337 3601 C.B(0.05) for P 111.,43(36.2)
!'1 - 50 3310 3603 3747 3822 3620 C.ﬂ;(O.QS) for A 70.24(22.7)
F., - 75 3816 3985 4072 3901 3939 ¢.0.{0.05) for A X :

2 . ' within sazme P levels 140.47(68.8) .
Masn 3414 3667 3755 3749 bdtween F levels X

*t 00z 45¢ 45 kg RPK ha
‘- Values in porenthesis are S.Em #/-

8¢¢
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with increesing levsls of N and azolle were reported by
Krishwavagen and
Mathur ot al. (1981), Balasubramenian (19€3), Kannalyan

et al, (1903}, Tahmida ond Abdul Heder {(1963),

From the above results it is obssgvad that highar
values of étrau yield were always assdciated with higher
levels of fertilizer. A decrease in straw yield at higher
lavels of szclla especizally in combinction with higher levsls
cof fertilizer was cbserved. The hermful effectsof higher
doses of zzolla in conjuncticon with full dose of fertilizer

are Giscuszed elsswhere.

5. Barvest index (HX)

During first yeer, trestments had no significant
eflfect on HI while during thae second year high HI values
wore assoclated with zZero lavel of fertilizer (Toble 57 a & b).

Azolla levels hed no significent effect.

The sbova results reveal that the iH Il. in fertilized
plots were lower then that of the unfertilized plota.
The high HI values asgsociated with zero level might be
because in the ebsence of fortilizer application, there will .
bé reduction in grain as well as strew yield. <Conversely,
as the fertilizexr level increases, N being the major
comgonent oOf fértilizur. both grain and straw yleld i;creasos.

The increase may not be proporticnate, N feyours more straw



Teble 57 a. Harvest index as influencsd by fertilizer and azolla levels.
Mundsokan 1982 .

Pertilizer Azolla levels (t ha™Y)
%gve%s ,
Q

recommended My Aa #g Ay  Heen

doge® 5 10 15 20

Fg = O 40.54  49.74  45.75 49.74 49.69  C.D.(3.05) for ¥ 0.119 (0.055)

F, - S0 49.25 49,26 45.26 48.97 49.19 C.L.(0.08) for A RS  (0.054)

F. - 100 49.26  49.26  49.25 49.26  4g.25  vithin same F lavels I )

<N§an 49.33 -49:38 49.33 49.30 ] €.D.(0405) for A L %s (0.105)
e * o e between F levels I °

Table S7 b, Hundekan 1984

Fertilizer . Azolla lcvels (& ha™})
%-vels :

% of A N A A, Mean
recommended 51 13 1g 23
doget) .
Fo - 0  49.75  49.76 49.75 49.74 49.75 - C.D.(0.05) for ¥ 0.402 (0.165)
F; - 50 49.34 49.02 48.82 49,32 45.13 C.D.{0.08) for A NS (D.2031)
F, - 75 47.62  49.26  49.23 49.96 48.84 C.D.{C.0S) for &

2 ) 0,808 (0.403)
F, ~ 100 49.19  49.26  49.01 40.24 48,93  “within meme F levels |
Maan 49.00  49.33  45.20 49.i4 . gég;£2;°§)1§g§1ﬁ § 0.793 {0.394)

\ * 90: 453 45 kg NPK ha™l
Values in parentheais are S.BEm +/-

062
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production and es such the HI is reducad. This ies in
sgreement with the £findings of severol workers lika
Sreedhsran {1975), Sahu et al. (1980).

6. Chemicel anaiysis

6.1 Plant enalysis
6.1,1 Protaln content of qraiha

The pooled analysis of the dets on protein content
reveals that smong fertilizer levels, full gose of
fertilizer recorded the highest value (Table 58). Each
hicher level og fertilicer was superlor to the naxt lower

1 racorded the maximum value which

lcvels. Azolla @ 20 t ha™

was superior to all other lower levazls of azolla. Ewven though
oF

not significent, the cambinationhfull doase of fertilizar

along with azolla @ 20 ¢t ha‘1 gava the highest protein content.

The above rasults reveal that both fertilizer and
azolla et the highest lovael individually or in combination

gave more protein content.

it may be recalled that the grain vield was hichest
at the full dose of fertilizer in combinatiocn with azolla
@ 10 € ha™l, then the azolla levels were increased to 15
and 20 t ha~l slong with full do=e of fartillizer, thare was
a reduction in grain yleld, This reduction in the later
coabination was significant. This means that the fertilizerx



Table

58. Protein content of graln as influenced by fertilizer and szolla levels.
. {Poaled deta for Fundoken 1982 and 1984)

Pertilizer Aeolla levels (¢ ha'l)
' %evela

(% of . :

recoznended & %y Ay Ay Heon
Gompa®) s 10 15 - 20
F, = O 6.70 7.33 7.69 7.€0 7.38 C.D.(0.05) for 7 0.160 (C.252)
Py, - 50 7.94 8432 8.55  B8.85 8,42 C.D. (0.05) for A 0.162 (0.053)
P, = 75 8.38 '8.53 8.86  9.05 8.71 ¢.2,(0.05) for A X

2 -~ : - within seme ¥ levelg I 0°325 (0.182)
Fy =~ 300 6.7¢ 9.06 9.36  9.92 9427 D (0. 05) |
- , - B c. - 9;05 fﬁr A P

Meen 2.94 8.31 8.62  8.91 batwesn P levels | 0+323 (0.160)

% 9G1 453 45 kg NPK ha~1

Valuss in parenthesis are 3.Em +/-
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requiremsnt especially of N for giving highest grain yield
is not the seme for recording highest protein content.

& higher putrition seems to fevour  a higher protein
content even thcugh, the yield was decreased at this lgvel.
This may be due to the fact that the balence in the synthesis
of carbohydrats shifts in favour of protein at higher level
of nutrition especlally 8. This 18 becsuss azolla gives moras
N compared to other nutrients. Similar reports of a shift
in emphasis from carbohydrate synthesis to protein syntheais
at higher level of N has been reported by several investigators
(De Datta et al, 1984.hRego. 1973).

. ¥ Tt ia further noted that the grain yleld vas lovest
in the combination receiving full dose of fertilizer with
the highest doge of .lzollé than treatm?ntn receiving full
Gosa of fertilizer with lower doses of azolla., The number
of panicles m4 uvas also loviest in the former combination
thus enebling more concsntraticn of N in grains leading to .

incransed protein content.

€ale2 KEK upteke

~% uptaks was mora in trecetmenta receiving £oll dose of
fertilivoer in both years (Table 59 a & b). During the second
yaer full dose 2nd 75 par cent of the recommended dose of

fortilizer were compzrable. The lowest N uptcke was noticed



Table S9 a. K uptake (kg ha~l) as influenced by fertilizer and azolla levels.

¥undsken 1982

Fertilizer bzolla levels (¢t ha 1)
Jieve&%a-
% o _ A & P Heon
racottmendad :1 15 1? 23
dose¥®)
P, - 56 62433 72.03 74.17 78,13 - 71.67 C.D,(0.05) for & 2.893 (1,439)
P - 75 72.66 B80.61 75.98 74.71 76.99 C.D.{0.05) for A
2 : iy 5,787 (2.879)
v, = 100 82.32 95,73  85.07 81.87  €6.26  “ithin seme F levels
Mean 63.23  74.99  76.50  74.58 - C.bel0.03) for A 6.261 (3.115)
Table 59 b. Mundeksn 1084
Fertiliger Azolla lasvels (t ha 1)
J(.evezls .
% of A B A, . F.\ Hean
recomnendad 51 1{2} lg 23
dosa*) _
F, = o 39.94 49.64 54.06 60425 50,97 C.D.(0.05) for ¥ 4.764 (2.186)
F, =~ 50 68.54 67.40 70.38  74.40 67.71 C.D.G.05) for A 2.418 {1.203)
F - 75 67.73 77.66 £0.63 75.04 75.27 C.b.{0.05) for A I 4.836 (2.205)
2 ) wlthin szme P levels |
¥y - 100 72.56 88.57 BO.85  70.00 77.90 o o €
Mean 50.72  70.92  71.28  69.92 Ceoni0.08) for A { 6.071 (3.020)

"

* 90t 45: 45 kg NPK ha™l
Values in parenthesis are S.Em +/=

ve7
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in azolla @ 5 ¢ ha™t, All the higher levels of aszolla

wore similar, Though full doze of fertilizer in combinaticn
with azolla @ 10 t he™! recorded ﬁigheat uptake it was
comparable with 75 per cant ¢f the recommended dose of
fertilizer along with azolle @ 15 ¢ ha™l,

P upteke also followad almost the sabove trend, rul}
dose of fertillcer and 75 per cent of the reconzended cose
of fertillizer vware similar in both years (Teble 60 a & b).

zolla @ 15 t ha™! registored mors P uptske in the first
year which was compareble with azolla @ 10 t ha~l, But

1 recorded the

during the second yoer azolla @ 10 ¢t hs™
highest value which was aimilar to the higher levels of azolle
tried. The combinaticns associated with higher ¥ uptake

recorded more ¥ uptske as wall.

The trend in the upteke of N and P c¢ouid be noticsd
in the case of K uptaka aleso., Pull dosce of fertilizer -
recorded more uptake of K in both yesrs (Toble 61 a & b)
and was compareble with 75 per cent ¢of the roecomtended dose
' of fertiiizer only in the seccond yeer. Azolla & 20 t ha=l
recorded the highest uptake in both yesrs end was similer
to azolla @ 10 end, 15 ¢ ha™! in the First waor. During the

second yeer azolla @ 20 and 15 ¢ ha™}

vere onuapareble. The
cexbinations whexein the Uptéka of ® and P was higher topped

in K upteke also.



Table 60 a. P uptake (kg hd'l) as influenced by fertilizer znd azolla levals.

Mundakan 1962

Fertilizer Azolla levels (¢t ha™1)
%avela
% of
recomuended 51 Az A3 A‘ Mean
dose*) 5 10 15 20
so - - 0 10.81 13.495 16.00 16.62 14,23 c.D.{0.05) for F 1.682 (0.?71)
F, - S0 . 17,23 18.96 19.01  20.21 18,85 €.D.(0.05) for & 1.305 (0.649)
F, - 75 19,55 21.25 25.13 19.64 21.39 C.D,. (0.05) for A 1
2 . - . 2,610 (1.298)
P, = 100 20.64  24.85  23.20 19.54  22.06 “i@ht“ QET“ F 1“”“1’: .
C.l.{0.05) for &
Mean 17.06_ 19.64 20,84 19.00 betwesn T levels i 2,741 (1.363)
Table 60 b. Mundakan 1984
Fortilizer Azolla levels (t ha™l)
%avnls ‘
% of & A A A M=an
recormendad 51 102 lg zg
dose®)
!’0 - 0 12,35 144“ 15.55 17.4.6 14.95 G.D. (0-(?5’ for P 1,259 (0.578)
P1 -« S0 16.27 18.;1 19.30_ 20.27 18.54 C.?.{O.DS) Sor A 0.759 (0.377)
F, =100 19.26  23.20  20.10 18.85 20.35  within szme ¥ levsls I
Mean 16,46  19.39  19.15 19.14 C.D.(0.05) for A X ~
batween F levels I 1.755 (0.873)

* 903 451 45 kg RFK ha"l
Valuas in parcnthesis ers S.im +f =

3€¢



Table 61 a. K uptske (kg ﬁa’l) as influenced by fertiliaér'and azolla levels.

Mundakan - 1982

Fertilizer hzolla levels (t ha~1)
%5?@13 ’

% of .

recomnended A A!_ _ Aq A Meen

doae™) 5 10 15 20

Fpb = © 56,53 68.59 73.80 £4.77 70,95 c.2, (0,08) for F, 4.903 (2.250)
F, = S0 76433 £4.89 £2.00 92.04 £6.07 C.D.(0.05) for & 4.100 (2.039)
F - 75 86,80 93.62 99.07 92.42 99,98 CeD. (0.05) for A 1

2 . ’ 8.152 (4.079)
F, - 100 100.77 105.44 100.70 93.44  100.09 ‘igﬁt“ sﬂ?“ F 1QV913;

Cal’a 0005 for A
Mean 80.61 88,16 90,64 90.67 b eon B levels ] @-419 (4.188)
Table 61 b. Hupdakan 1984

Fertilizer Azolla levels (t.hafl)

%evall

% of A b2 A A Hean

tocommengded 51 lg Ig 23

dose¥) i
F, = 0 50.42  66.11  67.31  77.99 67.71  €.D.{0.05) for F 5.649 (2.592)
F, =50 73.15  £0.46 84.21 90.64 82.12 C.b.(0.05) for A 2.429 (2.208)
F - 75 8857 91.49 97.23 94,02 91,92 C.D.(0.08) for A

rz -109 B7.60  98.99  94.81 9191  93.33  viTmin &% 7iovels 0858 (2-416)
Mean 76.19  ©4.26  85.89 08.64 c.b.(0.03) for A

batwesn F levels

#90s 453 45 kg NPK ha-l
Values in parenthesis are S.Em +/-

LEC
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The above results revesled that treatmenta receiving
full dose of fertilizer has given the highest values for N,
P and K uptoke followed by the lower levels in the
descending order. WUWith ze'opect: t0 azclla, higher lavels
of- azolle were always giving moro uptoke of the above
nutrient. But, no significant difforence was observed between
10, 15 =nd 20 t Aindicating that azolla @ 10 ¢ ha~?} is
sufficient for the crop. JFurther, a reduction in the uptake
of N, P & K was noticed with the applicetion of higher dcses
of azolla at full dose of fertilicer. By the combined
spplication of bogh. a good part of the fertilizer !N would
have been imrobilized resulting in reducticx:: in the upteke.
Pindings of Broadbent and Mekashimas (1970), Yoshide and
Padre (197¢) 2lso showed a reduction in N upteke due to the
imrobilisstion of significent smount of fertilizer H when.
applied :I.ﬁ ccsibination with large amcunts of organic materiels
undsr £loodsd conditions. This further affects the P and K
uptake, Full dbae_ of fertiliger in combination with azolla
® 10 t ha~! wasc found to\be f£svouring the B, P end K uptake.
Both grain and strew yields ware higher in the above .
combination. Further the percentage content of the above
nutrients were also higher. Both these aspects might have
contributed to high valuess of N, P end K upteke. Similer
‘results were tlpo;:ted by Gopslaswemy and Raj (1977) and Raju
(1978). Higher values of N, P end K upteke with the combined
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application of azolla with 100 or 75 per cent of N
fertilizer waas raportsd by Jaikumsron (1981) under Herala

condition.

;6.2 Residual nutrient atatus of soll ofter cropoing
6.2.1 Orgenic carbon content of soll

Qrganic carbch conient of 501l was influencad
significantly by the fertilizer as well as azollia treatments
in both yoars. ZIrectments which received full doss of
fertilizer racordad mors residual organic carbon (Table 62
.8 & b). During first yeor each higher level of fertilizer
was cam#a:nble‘with the next lowsr 1avai while in the =mecond
yoear each ﬁ;ghe: level us2 superior tg the noxt lower level,
Azolla levels algo followed the sare trend as in the case
of fertilizer in the respective years, Combination effect
was not significant in the first year though full dose of
fortilizer in combination with azolla @ 20 t ha™} recorded
the highest volue 2nd was supsrior to other combinations

in tha second y=ar,

From the remults it is avident that trectments which
received full dose of fertiliner znd hichest level of

azolla i.e. € 20 ¢ he™?

recorded the highest velue of
organic carbon. Even though treatments which received full

doge of fertilizer resulted in highest dry matter production



62 a. Reaiduéi organic earben content (%) of ceoil as influenced by fertilizex

T

and azeolla levels. Mundakan 1982

Fortilizer hkzolla levels (t'ha'li
%evals ~
% of I p: F iy Hean
recommendsqd 51 ?O ’ 12 23
doset)
Fg = O 1.45  1.48 = 1.50 1,58 1.5¢ . .C.D.(0.05) for ¥ 0.064 (0.035)
P, = 50 1.48 1.48 1.62 .1.61  1.55 €.D. (0.05) for A 0.057 (0.029)
P, =~ 100 1.5 ° 1,60.  1.62  1.63 1.61 within sesme ¥ levels
Mgan 1.50 1.54 1.58  1.61 C.D.(0.05) for A NS (0.061)

botwszn P levels

Table 62 b. Mundakan 1984

Fertilizer Azollz levels (t ha'l)
%evgls -
recomnende ,1 13 12 23
dose®) . '
Fg = O 1,48 1.52 1.55  1.62 1.54 €.D.{0.05) for F 0.030 (0.013)
roo- 50 1.60 1.61 1.61 1,62 1.61 C.D.(0.05) for A 0.024 (0.012)
2 - 75 1.57 1.62  1.62  1.68 1.62.  CoD.(0.05) for A

2 ' _ \ : 0.047 (0.0623).
¥, - 100 1.57  1.62° 1.70 1,77 . 1.67  vitpinsame ¥ 19V913!
Mean 1.56 1.59 1.62  1.67 B.D.(0.05) for A Kk o cac (0.022)

between F levels X

* 903 45: 45 kg NPK ha~l

Values in parconthesis are S.bm +/=

0%2
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atill some gquantity of nutrient from the fertilizer aight
have been loft in the soil, In the case of arolla also,

at the hichest lavel, the uptake could not have been to the
fullest extent thereby leaving more residual orxgenic carbon
in the soil. The slow availability of azolla N due ¢to the
- high lignin content might have resulted in higher residual
or;énic caxbon in tha seoil, élou evellabllity of nutrients
of azolla is attributed to the high lignin content

(5hi Shu 1isn et 3l., 31981). Further, higher residual organic
cerbon with the application of higher levels of fertilizers
were reported by Singh (1979 a) and Arxunachelan (1960).

6.2.2 P and K content of so0il

During fir&t year, full dcse of fertilirzer gave the

| highest P ccntent (Tsble 63 a) and was comperable with 75

per cent of the recormended dose of fertilizer and superior
to other lover levals, But in the second year, though

75 per cent of the recommended dose of fertilizer produced

the highast value, it was similar to full dose and S0 per cant
Of the recommendsd dose (Table 63 b). Azolla @ 20 ¢ ha™?
gave the highest value and was compareble with azolla

@ 15 £ ha"! in both years. hzolla & 15 and 10 ¢t ha~! wvare
aguel in the first yeer whereas they were eimilar in the

second yesr. But azclla & 10 ¢t ha? end 5 t ha~? vere



Table 63 a. "Reaidu2l content of sail'(kgﬁhafl).as influenced by fertilizer and

azolla levels,

Mundskean 1982

1y

Fertilizer Azolla levels (t ha” )
%evela . .
(% of A A A A Moan
recomrended 51 lg 12 23

doca) .

90 - Q 10.98 10.87 -13.84 12.73 11.581 CsD,.{0.05) for P 0.990 (0.4%4)
31 - 50 14.29 16.73 17.86 19,54 17.21 C.0.{0.08) for & 1.562 (0.830)
F - 75 16,48 18,02 18.65% 19,62 18.24 C,U,.(0.05) for A

2 : B3 (1.660)}
F, = 100 17,60  18.78  18.53 = 19.22 18,54 z’ig’t—z ”:;‘eﬁz, 1:"9“ i '

. 2 L} .O r 4
Mean 14.24 16.10 16.77 17.87 - batwaen F lovels ¥ N3 £1.473)
Table 63 b. Mundekan 1984

Fertilizer Azolla levels (t ha~Y)
%evels - .

% of - A A A ¥ Mesn
reccaomended - 51' 13 12 qg

dosa¥) | “ ]
FO - 0 o 12.21 13,29 . 14,10 16.§5 14,06 C.D.{0.08) for P 1.951 (0.8595)
Fl 50 18.50 19,15 lo0.88 20.56 19,52 C,3.(0.05) for A 1.453 (0.723)
Fy = 100 19.46  20.36  20.55 22,19 20.64 ‘éi;ht‘: zi’fe: 1:"‘:"1’9 i

- L ] [ ] -] or .

Mcan 17.28 15.44 19.16 20.10 botween F leveols X "3 (1.404)

* 90z 453 45 kg NPK ha-l
Values in parenthasis are 8.En +/=-

¢%¢



comparable only in the'second yaar., Though combination
effect was not significent £ull dose of fertilizer with
azolla @ 20 ¢t hq'i‘raeardea.hiqheat value in the second ysar,

Higheat:K ;ontént.was assoclated with full dose of
fertilizer in both years (Teblc 64 a & b) followed by the
next lower levels in theo descending order. Full dose, 75
2nd S50 por cent of tho recomzendad doses of fertilizer vere
coumpaereble only in the first yesr. In the pecond year full
done afid 75 per cent of the recumrended Avse were similer
unhile 7% ond 30 éex cent of the reconmended dose were also
compazable. Azolla levels followed the geme trend as in the

2 recorded more

case of ¥ content. Azolla ® 206 & ha
residuol K content which was eimilar % &zolla 10 and

15 ¢ ha™ in both yeors, Thoiigh not sionificmnt, full dose
of fortilizer in combination with azella 20t na-3 gave

more residual X content.

The above results reveal that more rosidual P and K
status vere associated with the application of highest dose
of both tha fertilizsrqand azclla individually ss well as
in combination. Higher the spplicaticn, more will be the
contributicn to the soil raserve. Azolla itself contains



Table 64a. Residual K content of scil (kg ha~1) as influenced by fertilizer and
azolla levels. Mundakan 1982

bty g

Yertilizer hzolla lavals (t ha'l)

}evela ' .

% of -

recomzonded A1 A2 A3 A4 Mzan
. dose¥) 5 .10 15 20

o - © 126 135 146 140 137 'C.D.(0.05) -for ¥ 16.3 (7.5)

, =~ S0 137 149 148 157 148 €.D.(0.05) for A 12,8 (G.4)

F, = 75 140 146 148 177 - 152 . "C.D.{0.05) for A I ws t12.7)
F, <100 138 166 173 175 163 Z?Efi“ ’a?e'y levels i a

D {0.05) for A
Tabble 64 DHe Mundokan 1984
Fertilizer Azolla levels (& ha™1)
%ivels
of A A A A Mean

recomnendad 51 1% lg 2;

dosa*) :

], - O 129 136 ‘142 143 138 C.D.(0.05) for ¥ 11.01 (5.051)
F, - 50 180 159 164 170 159 . .2, (0.05) for A £.29 (4.125)
F, =~ 15 141 ‘159 ‘164 173 160 . €.D:(0.05) for A X 5

rj . - 100 152 169 171 191 17 “1tht“‘sa?9 F levels : ne . (8.251)

C.La{0,05) for A .

¥903 45: 45 kg HDK ha~t
Valuas in parenthesis are G.Em #/=

774



gbout 0.24 per cent P end 2 per cent K, PFurther, the
high lignin content of azolla (Shi shu lian et sl., 1981)
resulted in siow avallabllity thereby encouraging more
resldual nutrient status. Residual effect of P due to
azella applicétion has elready been reported by
Mohenakrishnan (1983) under Kerala conditions.
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BUMMARY

A series of investigsations vere carriéd cut
at the Regional Agricultural Reseasrch Staticn, Pattembl,
Kersla, India to evaluate sore of the low cost agronomic
tochnicquas for austoined rice production 19 IR 42 a rice
variety sulted to low fertility conditions, during the
period from 1962 to 1985.

The results obtsined frcan tness trliale ere

sumariszed hezeunder.
Trisl I

In this triazl, the performence of IR 42 was
studisd undar four levels of fertilizer (zexo, 50, 75 and
100 per cent of the :écommended dose of P01 459 45 kg
NPR ha'i) and six _spacings (20 x 20, 20 x 15, 20 x 10,

20 x S, 18 x 15 and 15 x 10 em). The trial was laid out
in split plot design with five repliéations. .

'Du:ing both years in yirippu 2nd mundakan
scescn, full dose of fortiliser produced tellest plants

with more nunber of tillers and lesf crea index.
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Irrespective of_the yaer and geason the widest
spacing, 20 x 20 co (25 hills m'2) recorded the tallest
plants vhile the closest agacing 20 x S an (100 hills m~2)
produced the shortest plents in most of the stezges.

A reverse trand was rnoticed with respect to number of

tillers and leaf area inde:

D:y'mattdr production was also more in treatments
.which receivad full dose of fertilizer in all the seasons.
The spacing, 20 x 15 ¢ recorded the maximum dry matter
production whereas the spacing, 20 x S ¢m Gave the lovest
valua. The combination of full Jdose of fertilizer with a
specing 20 x 195 cm (33 hills m2) gave more Ary matter
proﬁuct;en.

Yield attributes such as number of panicles,
nunbeyg of fille& greins and thousand grain welght were
highest/maximum with full dose of fextilizer culy during
virippu saasﬁm. Béerility percentage was not much
influenced by fertilimer levels. Number of penlcles end
sterility percontage were more in the specing 20 x 5 cm
(100 hills m™2) while number of filled grains penicle™>
and thousand grain weight were more in the wider spacings
of 20 x 20 cm and 20 x ;5 cm (25 and 33 hills m‘z).
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Grain and straw yields were 2lso influsnced
significently by trestments. Full desa of fertilizer,
503 451 45 kg NPK ha~} combined with a plant population
of 33 hills m™° (spacing 20 x 15 cm) gave the highest
grain yield of 4.24 t ha~} in virippy and 3.20 ¢ ha-! in
mundskan. The straw yleld was 4,39 ¢ he~! in yixrippu
as egainat 3.46 t ha~! in mundaken, The highest net
" return of M. 6913 and s, 3890 wore obtained from the
viripou and mundakan crop, raspsctively from the above
combination, The banefit cost raﬁio was alszo mere in both
gezsons in ﬁhe\combinaticn.

With respsct to protein content of groin as
well, ths sbove combination topped the list.

Full dose of fertiligser and the spacing 20 x 15 eom
individually or in combination recorded the hicghest N, P
end K uptake.

Residual nutrient stotus with respect to orgenie
carbon, P and X content of s0il was more in fhe treatmenty
which receivad full dose of fertilieer. The lower values
were associated with zero fertilization end highest plant
populaticn of:loo hills w2 (spacing 20 x5 ¢cm).
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Trial 11

The effoct of seedling age (25, 30 and 35 days)
and plénting aansiéy (2, 4 end 6 ssedlings hill~Y)vere
studicg at fertility levals of 50 end 55 poxr cant of
968 455 45 kg NPK ha™} in the f£irst yesr end 75 end 100
per ccnt.ﬁf the s=me in the second ysor. %he trial was

laid ocut in factorlai RBD with three replicstions.

| ‘ 'reftiliaer had no influcnce on the héigﬁt of
plants in all ss=asons. During virippu seasona, age had
no effact on haight of plants whereas durdng mundskan

25 dsys cld aeadiings vore found to producs tallerlplanta.
Plant height was not much 1nfluenéed by the number of
seadlings hidy~l,

Higher level of fertiiizer rocorded more LAL
and tiller aumber.

Age of seedling can go uptd 35 duys in the
virippu saason and 3C days in thz mundakan szepgson in
reglstoring higher tiller production. Higheat LAI was
agszociated with 30 days in both seasons cof the firsa year
end 35 days in the second ysar where an increased fertiliser

lovel was given.

Four seedlings 1111~} werec needed for higher

tiller production and LAI valuss. The lowest valuea for
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umber of tillers and LAI were found in treatments
which had two secdlings hil1™3,

The dxy'matﬁor production at horvest wan more
at the higher lavel of fertilizer in both yeers.
Thirty five days old seedlings rscorded meximum dry matter
production in wviripou season and 30 deys o0ld seedlings in
mundakan season. Six seedlings ni1~l produced more
dry matter in the £irst year while four seedlings were

superior in the second year,

Higher fertilizer level produced more number
of penicles in both ygars. Rumber of filled grains per
panicle was 1n£1uencad-by this treatmcnt only during muhddkan
season. Thousand grein weight was not influenced by

. fertilizer levels in most of the scasons,

Seedling() ege showed significent effect only

2

on number of penicles m - wharein thirty and thirty five

days old peadlings produced ﬁoxe panicles.

J

8ix and fcur seedlings hi11~1 produced comparoble
numbor of panicles ™% and f£illed grains penicle"'1 while
1600 groin weight was not much influenced by this troeatment.

Higher groin and straw yisldswere assoclated
with higher levol of fertilizer in both yeors. Thirtyfive
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days 0ld seedlings produced more of these attributes
in viripou season and 30 days ©ld seedlingz in mundsken

1 recorded meximum production

season. Six geedlings hill”
in first year while four seedlings hi11~! was better in

the gecond year.

P:otoip content was:also more st higher levela
of fertilizer in both years. But age did not influence
protein content. Four and six ttcdlings-ﬁill'i gave
similar protein content and ware higher than with two
- seedlings hill~3,

The upteke of N, P and K was more at higher level
of fertilizer in both yesrs. Seedlings of 25 days old
recorded lowest uptzke of nutrients. Planting two seedlings

was always 1n£e§ior to four and six scedlipqa.

Residual nutrient status of the soil after

cropping was more at higher level of fertilizer.

Trial IIZ

, The biofortilizer azolla was eveluated &g a
lowcost orxgenlc scurce of nutrition in IR 42. The treatments
consisted ¢of four levels each of azclla 5, 10, 15 and

20 ¢, ha™} and fertilizer (0, 50, 75 and 100 per cent of
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903 45t 45 kg NPK ha~1) £ifted in a split plot design
with five raplicaticns.

' Pertilizer and azolla had significant influence
on vegetative charectors like height of plante, tiller
production 2nd lesf area index. The combinations of full dose of
fertilizer with 10 t of azolla ha™} and 75 per cent
fertilizer with 15 t of asoila ha"! were comparable and
produced taller pianta in both seasons. Tiller production
and LAL were howaver, move in the former treatment in

most stages.

The above two combinations were superior with

rezpect to Arcy matter production at harvest in both ssasons.

Full fertilizer with 10 t of azolia and 75 _
per cent fertilizer with 15 ¢ of azolla produced higher
-numbeé of panicles then the rest., Nuxber of filled grains
per panicle wes also more in the ebove treatment comb;naticna.

A reduction in thousand grain weight was ncticgd

at lower fertilizer lovels in both yeoars,

Grodn and strsw ylelds were more and comparchie
in combinations of full fertilizer with 10 t of azolla end
75 pex cent fertilizer with 15 &£ of azolla ha™}. Thus a
saving of about 25 peé.cent of fertilizer cculd be achisved



if sn extra dose of S t of szolla he™?

was given with
75 per cant fertiliser. The benefit cost ratios were
slxmost equal in both the combinastions while the return per

rupee invested was more in the lattexr combination.

Proteln content was. incrassed with fartiliser and
azolla levels., The corbinstion receiving full dose of
fertilizer &nd azolla @ 20 t he~l recorded the nighest

protein content.

The residual orgonic carbon, P and K contents of
soil after overy crop were more with the highest dose of

fertilizqr and azolla.

Cconclusiocn

The results of thease experiments led te the

f£6llowing conclusions.

IR 42 -~ the rice variety knoun for its bstter

performance under low fsrtility conditions, can respond to

higher doses of fartilisers than 90s 45: 45 kg NPK ha™!

as wall. In the present investigation highest IQVQ1C50£

fertilizer tried was only 90: 45 45 kg NPK ha~l, It is
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tne recomendation for high ylelding medium duration group of

rice under Kersla condition. This variety is having a
duraticn of 140-145 days in Kerala. Hence it requires



higher amount of fartilizers to express its full yield
potantial,

It is interesting to note that the variety has
given ressonably good ylalds of above 2 t ha~! without
fertilizer, in all the seascns. This shows the potential

of the variety even undar low fertility conditions.

Despite the veriety being a late maturing type,
increasing number of seedlings hi11~! from two to four
was found to be edvantages. ELepeclally at low levels of
fertilitcy six sesdlings hill""1 were found to give mora
grain yield.

rd

The age of seedlings can go upto 35 days in
éiriggu and 30 days in mundaken. This ensbles the formers
to gét more time for lend praparstion of the main field.
The firiety will spit well with largo-numbar of ordinary
farmers who cennot. strictly follow the rididity of nursery

age of 20 or 25 days recamnended for other modern varlieties,

Application of azolla @15 t ha~! with 75 per cesnt
fertilizer czn save about 25 rper cent cof the recommended
fartilicer dose thareby reducing the fertililer bill of

"the farmer.
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ADPENDIX I. Weather data during the cropping period

Mean temperature(°C) Mean Mean RH (%) Total Evapora-
standard week and month Max. Min, e aeol o720 1420 B - :;E‘
1 2 3 4 5 6. 7 g
1982
28 9-15 July 29.6 23.2 1.5 97 77 185.1 -
29 16-22 28.5 22.8 2,3 97 80 186.5 -
30 23-29 29,9 23.5 4.8 95 75 48.4 3.9
31 30-5 August 27.8 22.9 0.9 96 83 260.4 -
32 6-12 g 28.5 22.7 3.2 26 82 196.6 -
33 13-19 .~ 28.6. 22.9 - 97 80 119.6 -
34 20=26 29.6 . 23.3 4.5 97 76 69.8 a.5%
35 27-2 September 30.9 23.9 9.2 96 67 18.0 4.7
36 " 3-9 31:2 22.6 8.6 95 61 - 4.5
37 10-16 30.7 23.4 Tal 95 86 . 26.4 4.7
38 17-23 31.2 23.7 5.6 94 7 44.8 4.8
39 24-30 31.2 22.1 7.0 97 61 2.2 4.4
40 1-7 October 33.2 23.0 7.5 96 63 8.2 5.1
41 8-14 33.5 23.% 7.4 - o4 . 62 31.8 4.2
42 15-21 32.5 73,2 . 6.6 95 68 6.5 3.7
43 22-28 32.9 23.1 6.8 97 71 117.4 -
44 29-4 November 32.5 23.1 ‘6.8 93 60 206.0 3.7
45 5-11 322.1 23.3 6.3 95 65 208.0 4.0
46 12-18 32,7 23.6 7.2 51 59 0.8 4.0
47 . 19-25 33.8 23.0 9.1 82 50 - 4,0
48 26-2  December 33.7 23.9 7.6 17 47 - 5.0
49 3-9 32.9 21.9 Y B.8 76 46 - 5.9
50 10-16 7 32,7 21.8~ . 9.2 . 78 AS 0.6 6.8
51 17-23 33.5 22.2 9.2 75 38 - 7.2
52 24-31 33.0 21.5 7.7 74 37 - 6.6
1983 . :
1 1=7 January 33.4 19.8 9,2 75 36 - 5.8
2 8-14 34,1 17.3 9.9, 74 31 - 6.0
3 15=21 33.9 21.1 9.1 74 a7 - 6.9
4 22-28 34.6 21.8 9.6 73 39 - - 6.5
5 29-4 February 35.4 21.4 9.3 81 40 - 6.2
6 5-11 34.5 21.1 9.5 84 40 - 5.4
7 12-18 36.1 22.4 9.4 86 3e - 6.5 .
B 19-25 36.1 22.3 9.9 93 42 - 5.5
9 26-4 March .35.9 21.5 9.8 91 39 - 7.2
10 5-11 '36.7 22.1 9.7 92 33 - 7.2
11 12-18 37.3 24.5' 9.5 89 a4 - 7.8
12 '19-25 ,35.9 24.3 9.2 88 45 - 7.0
13 26-1 April 37.3 23.7 9.9 20 40 - 7.2
14 28 '37.8 24.1 9.5 a7 42 - 7.1
15 9-15 36.5 24.8 9.3 90 a3 - 6.7
16 16-22 36.4 24.6 8.9 85 46 - 7.0
17 23-29 37.0 25.5 9,9 83 46 - 8.2
18 30-6 May 36.6 25.9 8.7 7€ 46 - 6.8
19 7-13 36.0. 25,2 9.4 83 49 6.4 6.2
20 14-20 35.4 26.1 6.2 86 60 93.6 6.7



APPENDIX ~I {(Contd.)

1 2 3 5 6 7 8
21 21-27 34.8 25.5. 8.7 88 53 0.6 6.3
22 28-3 June 34.4 25.9 9.0 89 58 27.3 6.1
23 4-10 33.9 25.6 7.6 90 60 1.1 8.6
24 11-17 31.8 24.3 2.8 92 76 87.8 3.1
25 18-24 30.9 24.0 3.6 93 83 100.6 2.0
26 35-1  July 30.2 24.1 2.3 95 79 205.0 2.8
27 2-8 32.0 23.9 7.7 96 68 20.9 2.4
28 9-15 29.4 23.7 3.2 98 88 230.2 -
29 16-22 28.6 22.6 1.8 1] 87 253.8 -
30. 23-29 29.4 23.6 2,0 96 79 192.2 1.2
31 3-5 hAugust 29.7 23,9 4.0 96 77 104.8 2.0
32 612 28.5 23.6 0,9 98 85 146.1 -
33 13-19 28.9 23.6 1.7 99 88 170.4 -
34 20-26 29.6 23.9 2.8 97 80 49.6 -
35 27-2 September 30.4 24.5 5.1 98 77 11.7 -
36 3-9 - ’ 30.0 23.4 3.1 97 78 174.6 -
37 10-16 29.0 23.5 2.4 95 82 142.9 -
3s 17-23 28,1 22.7 2.3 99, 86 180.4 -
39 24-30 30,0 23.4 5.1 97 78 38.4 -
40 1-7 October 29.8 23.7 5.4 99 79 £3.4 -
41 B-14 31.2 22.0 9.2 96 63 - 4.8
42 15.21 31.5 23.0 6.9 96 67 25,2 -
43 22-28 3z.s 23.5 6.1 85 66 83.2 -
44 29-4 HNovember 32.3 23.4 5.6 97 65 61.4 -
45 5-11 32,3 21.8 + 9.0 92 58 15.0 -
46 i12-18 33.1 20.0 10.3 85 50 - 3.7
47 19-25 32.1 21.7 7.5 96 63 31.7 2.9
48 26-2 December 32.4 21.9 8.7 88 50 - 3.9
49 1-9 32.7 23.0 8.2 83 48 4.0 4.8
50 10-16 34.0 23.0 9.6 83 47 - 5.5
51 17-23 31.7 23.3 3.8 82 63 1.0 4.3
52 24-31 31.8 22.9 3.0 91 64 38.5 1.7
1984
1 1-7 January 33.0 22.9 8.8 77 45 - 5.5
2 8-14 32.2 23.0 6.8 72 45 - -
3 15-21 33.7 22.0 7.0 90 51 14 3.4
4 22-28 33.7 19.5 9.8 86 43 - 5.8
5 29-4 February 34.1 22,7 8.2 74 39 = 5.5
6 5-11 34.3 24.5 5.5 79 49 - 6.1
7 12-18 34.9 24.9 8.8 86 48 - -
8 19-25 35.7 23.1 9.4 04 37 - 4.9
9 26-3 March 35.6 24,7 7.3 €5 33 - 5.5
10 4-10 33.2 23.2 4.8 89 59 1240 3.9
11 11-17 36.1 23.3 9.4 93 47 6.0 4.5
12 18-24 37.5 '23.6 9.1 93 36 - 4.9
13 25-31 36.9 24.8 8.6 89 47 - 6.1
14 1-7 april 34,7 24.9 5.8 94 60 32.0 3.9
15 8-14 35.4 24.3 8.5 92 59 24,2 3.8
16 15-22 34.4 23.8 6.5 93 65 14.4 3.3
17 22-28 34.2 25.0 8.2 92 58 .4 4.3
18 29-5 May 35.9 26.1 9.6 88 53 - 5.7
19 6-12 36.2 25.9 9.6 92 60 5.0 5.6
20 13-19 35.8 25.5 8.9 89 56 15.7 3.9
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1 2 2 3 4 5 6 7 8
21 20-26 35.5 25.2 9.9 89 51 16.6 5.6
22 27-2  June 32.3 24.0 5.4 97 71 227.0 2.5
23 3-9 28.9 22.8 2.2 93 83 88.4 1.2
24 10-16 29,7 23.5 1.5 92 92 . 229.6 0.2
25 17-23 28.7 23.1 2.1 95 89 172.0 0.5
26 24-30 28.6 22.5 2.3 94 85 201.6 1.2
27 1-7 July 28.9 22.9 2.1 96 78 201.4 0.2
28 8-14 28.5 23.3 3.3 94 82 118.1 1.1
29 15-21 27.2 22,3 0.6 97 es3 264.8 0.1
30 22-28 29.3 23.6 6.2 96 71 61.6 1.8
k} 20-4  August 29.1 23.4 4.6 94 74 6.9 0.6
32 5-11 28.8 23.2 3.9 95 69 57.4 2.1
33 12-18 28.8 23.1 6.2 95 77" 64.0 1.3
34 19-25 29.0 23.4 6.0 93 74 18.4 2.0
35 26-1 September 28.1 22.8 4.4 95 76 3g8.2 1.8
36 2-8 29.5 22,8 7.7 92 72 3.0 3.5
37 9-15 '29.7 22,8 5.8 96 67 8.6 3.8
38 16-22 31.3 23.6 7.7 94 64 4.0 4.4
39 23-29 31,2 23.6 4.9 95 73 49.8 2.3
40 30-6 October 29.6 22.9 1.5 93 86 155.8 -
41 7-13 28.8 23.1 4.2 92 70 95.4 1.8
42 14-20 30.1 18.9 9.4 92 53 - 3.7
43 21-27 31.0 22.8 7.4 92 68 40.8 3.1
44 28-3 November 32.7 22,2 9.6 91 50 48.4 2.9
45 -4-10 31.9 23.0 6.8 93 59 - 4.1
46 11-27 33.0 22,5 7.2 94 54 - 3.2
47 18-24 32,5 22,9 6.1 85 58 12.8 3.7
48 25-1 December 31.2 20.5 5.5 91 60 17.6 2.3
49 2-8 32.4 21.6 8.2 85 49 - 3.9
50 9-15 33.0 18.1 10.1 85 42 - 3.7
51 16-22 31,9 17.2 9.8 84 47 - 4.4
52 23-31 33.9 20.9 9.9 93 50 - 3.5
1985
1 1-7 January '32.1 23.8 6.0 89 76 56.2 2.8
2 B-14 32,2 20.7 9.4 91 62 - 4.5
3 15-21 32.7 22.6 8.8 77 49 - 5.7
4 22-28 33.5 21,6 9.9 B3 40 - 6.6
5 29-4 February 34,7 20.7 9.7 82 43 - 6.2
6 5-11 33.6 20.1 7.4 95 50 - 4.2
i 12-18 34,6 22.4 9,3 98 51 - 4.9
8 19-25 35.5 21,7 9.9 B3 42 - 6.0
9 26-4 March 36.2 22.1 7.1 93 48 - 3.2
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ABSTRACT

Three field experimenta were .conductad at
the Regional Agriculturel Research Station, Pattambi,
Kerala to evalu?tm soms of the low cost agronomic
techniques for sustained rice production during the pericad
from 1982 to 1985, In the first expsriment the performance
of IR 42, e yics varloty suited to low fertility conditions
vas aﬁnessed under verying iovols of nutrition &nd spacing.
Pertilizezr, age of ssesdlings and planting density, for
IR 42 were the experimental variables for the second
experiment. In the third trisl, azolla was eveluated as
a low cost hiofértilizer for IR 42. The first end third
trials were leéid out in split plot design while the seccnd
trial in fectorial RED,

The rice cultivar IR 42 proved its mettle
under the low fertility conditions. In fect, it gave an.
averaga yield of 2.78 t he~! in virippu and 2,32 ¢ ha~1

in mundaskan without sny fertilizer application.

A plant populstion of 33 hills w2 {apacing
20 x 15 em) in conjunction with full dose of fertilizer



of 901 458 45 kg NEK ha~}

racorded subatentisally more
groin yield of 4.24 ond 3.20 t ba"1 in virippu and
mundakan scesons, l:respeccivaly. Relatively lower grain
and straw yields waere ragistered by the treatment

100 hills m~2 {spacing 20 % 5 cm) at all levels of ferti-
lizer application. The net return and banefit cost ratioD

wora Egore in the former combination.

Increasing the ssedling number hi11~! €rom two
‘¢o four or six was also found to be beneficial for this
varioty. At lower le;rals of fertilizer six seedlings he21-!
recorded higher qréin yields, I[owever, at higher levels

four saedlingo hill'lwe.fgj found to be superior.

During virippu season planting of 35 days old
secdlingn was found to perform better compared to 30 and 25
days old seadlings whereas in mundakan season, 30 days old

seadiings were found preferable in terms of grain yileld.

 Recommended doze of fertilizers (90: 45: 45 kg NPK ha~1)
with s201la & 10 ¢ ha"" snd 75 per cent of the same with
azolla @ 15 ¢t ha~} recorded aimilar grain ylelds indicating
that an extra dose of 5 t of azolla hed soula substcntially



reduce the chamicel fertilizer raguirement and save as
much as 25 per cent of the'fartilizer. The benefit cost
ratios were almost eqﬁal in koth the combinstions while
the return per rupee invested was more in the latter
combination. The finding sppears to ceution against

' excessive use of azolla expecting better exploitation of
all the benefits attributed to it. Nevertheless, data
on the residual fertility of the soil after each crop
indicete that residusl fertility was higher in the plots
recelving full dose of fertilizer along with the higheat

level of azolla, 20 t ha~l.



