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INTRODUCTION



1, IWTRODUCTION

Though Indie ic in o confortable gituadtion in the
production of food groius eb preoont, the brightness of
her future ip shadoned by the momnting populotion growbh.
It io ostinated that towards tho cloge of this century tho
counbry koo $0 double her production to molnbein the precefid
goblofactory eltustion on tho food front. Statistics
tabled by Swaninethan (1980) glve us little scope for
increosing the avea wmder cultivetion 6s o way of increosing
mroduciion. _

thile rovicwing the pooition in Eerelsy it oan be
ooen thot the Stose o not gelf-gufficient in the production
of cu obtaple groin, oven ob prosent. Aboub half of tho
»equirenent io nob thwough inports fronm noigkbouring Giateo.

The one and only way 0 otop up producticn uwndor the
provailing eituation in Indio and porticulorly in Eerala is
0 increcse productivity por wnit oren per wmit time by
rogorbing v0 intonoive culfivabion, for which high lewvel
fertilicer application io ofben noeded. Dub lutonslive
fortilizcr use L0 a high coot bechnolo;y egipecially in the
proevoiling oltuntion of cooxving peiceo of inpubto and low
pricco of outputo. Thle situnbion io further ogrrovatod
by the day-to-day pebrolcum cnorgy crisin and the widening

gop between donestic congmption end indegenous production



of fortilizer nubtriento, whlch can ocscelate prices of
fortilizers fron $ime 6o bimo. lore over, the low efficloncy
of fortilicer nutricads like nitrogen, which gelden goo
boyond 507 (Chaudhuri, 1960) is emother oot bock in thio
rorord end this copditlon is fwrthor woraened in sanly
texburod golls.

llance o rolevant end low coat technology with high
offlclency, which cga meorve oo a substituto to high cost
ferbiliver intenoilve teciviology emd can gugtoein tho pane
level of production, hos become cn Importont need.

" in this comneetion "Integreted Nubtrlent Supply
Syotom” 19 o very good yroposiblon (Pillal end Vanadovan,
1678) in vhlch o balancod ond combined application of
orgenices . and incrgmnloo io zosorted o in achioving hign
efficlency ond hobtor socnomy.

Packogo 0f Procticesd Recommendation of Kerola
Appicvliburel Univeroity (Anon, 1978a) ewggents applloation
of five tcmnea of orgenic monure (farm yerd neoure) olong
with dnorgentic . Bub at presont, fozn yexd nenure hes
beeane g very coably inpub Lin Korala which nay cogt ebout
f3s 125-150 per tonne. In cddition to 4his, the avoilability
of faxrn yoxd nanure io rather lindted for »ice production.
But applicotion of organios is very ioportent 40 nenipulate
solley eapoclally those of o cocraoe toxbture, in order to
incrcons productivity. In thio connection it !;s %o be

repenbered thot in Korala thore 4o a wvash ebtrotch of sondy




- goil in which rice io commonly culbivatcd. So an effcctive
end low cont subasbtitute for orgenic T hao heconme vory
ensentiol., |

Azollo hoo elzrendy been Ldcnbificd cp & potentinl
gource of bio-nitrogen for rice culture in countries llec
Vietnam, China, idlippines, Thatlend, Srilanke end
Californin. DBesides eo o Supp;emmtal oource of N, Azolla
incorporation hag boon found to be more vooful in sondy
goils becouge of lto slow roleasing offcel, thevreby reducing
the lopgen thwough nercolstlon (Sauatdee eb al., 1978).

Azolla is not an elien Plant %0 Indic end 1o
cormonly secn in soverel porto of the counbry (Singh, 19772).
Sevoral investigabions have also been conducted ab Cuttack
(CRIT), Pemll Nodu and liyderabod (ALCTIP) to oxploit ito
potonbiciity in rice c*qltum. |

In Kerals alao,. Azolla Lo commonly found in nony
parts of the State during webt segson, Dub-it 4o seldon
utilised in rico culture boceuse of lack of proper knowledge
regoxding iis utility. Heseocrceh inveshigotions about ito

Sebility, feanibility emd potentiality in zice culturs
have not o for beon conducted in this State.

Congldering all these foets, e project on "ilitrosen
€eonony through incorporation of Azolla in riee" wan
proposed with tho following objectivas: |

1. To investigatc the effect of basal incorporaticon
of Azolla om growth ond yicld of rico, |



2, o sogcos the caving of nitrogen by incorporation
of Azolia,

3. 7o study the relotive officicncy of Azolla
1nborpﬁration in the first and scoond crop seagong,

4. To evalunte the ioporbance of Azolla es an

alternate cheap source of orgonic Il for rice cxop.
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11, REVIE] OF LITERATURE

'x‘.‘iz.e investigstion "Nitrogen econopy through
ingorporebion of Azollae in rice™ wes carried out with the
objectiveos of stuldylug the offect of besal incorporation of
Azolla an growth and yicld of rice and 40 essegs the saving
of nitrogen through its incorpovation, Review perdaining
to the investlgation 1o given herels,

I, MO].;_Q

1e1e A _generel desoription
Agollo 15 o geup of water fern with worldwide

distribution (liooro, 1062). The genus texrm 'Azolle’ derived
from two greek vordss 'AZO0' meaning 'to dry® end 'OILIO*
moaning "o kill', therchy self-axplaining that the fern is
killed by drying (Dumpkin end Plucknett, 1980). Different -
vernacular nstos such es water velvet, mosquito fern oo,
eoaigned to Azolls in diffcrent coumtries have bLeen
recounted by Iumgkin snd Flucnest (1980) in thelr compre=

- hensive roview an Azolla.

According to toxononic classlfication, Az0lla belongs
t0 ths oxdey 'Salvmialos ond recently the nonotyple family
*Agollacceae’ hos been apsigned to this genus (Konsy end
Kapoor, 1974).

The ganus Amolla hag got six living spcooles, olansified
vrinarily on the basia of regroductive orgmns ar_ul, ulth



aifferent geogrophic distribution (Sveneon, 1944; lioore,
1969 Tupplsdn end Plucknott, 1980). Azolle plmmata is the
speeies fownd in mops of the Aslablo countries {Bvauson,

1944), It 1s utilliced so o grean amure orop éppecielly in
Obina (Tuogking, 1977), Fhillppines (Hetanabe ob elsy 1977),
Thallend (Sewabdce snd Sestemma, 1979) and Vietnain (Talley
oud Reing, 1960). Agells plmnnate i 2lso the epooies Louald
common in India in shallow ditches, ponde ond in pleces of
stagnent water (Rao, 1536§ Jzlvastava and Tendon, 1951y
Loyel, 1958; Copol, 1567s Sweab and ililie, 19713 Singh,
19770) » ' ' '
| Azolle herbours the blue green algne Angbaens gzollae
wolah liges iu the covitices of upper lohes of Amolla leaves
a3 a gycblont ond Fizen abtnoopheric nitrocen (Oos, 10133
Bortola, 19403 Ashtor end Yelusley, 10709 Peters, 19773 Singh,
1977by Kannalyen, 1979¢ Drupicin and Flucknebs, 19903
Venicatayrsnen, 19&0). The fern hos got en expénentigl owth
xate of dii’fs:"ent cagnitudes depending upon the species
end envircamentel conditions (Iumpkin end Plucknett, 1980).
flence the Agolle~Angbacns system offers & potontial eowras
of biologicsal nitrogen and 'orgmlé nexare especlally for
weh rice cultivaetion.
1., gg_mmgﬁion of Azolls

Several roporis heve been publighed an the chonleal
conpoaition of Azolla, tloowe (1969) reviewod the roports
o nutylent concentration in Azolia from which it could be




lecammt thot tho yober contant in freph noteorigl of Azolln
voried botucen 92,03 %o 93.67 ond nitrogen, phosphorus end
pobaseivn contont voried botween 3,375 cnd 44755, 00125 and
0,797 and 0.63% ond 6,527 respectively, an dzy matter bosgis.
A veport from Cutbock showod that U, P and K content in
Az0lla on dry rpabtbter bosis ranged botueen 4«07, 0.5+0.975
and 2=6¢ reopestivoly (Anon, 1976). Uatenobe ot ale (1977)
choerved that Azolle contained 3 %o SO ¥ on dvy welght
beolo and 0,1 60 0.2% on fresh welght bosio. Whilo
rovieuing the different roports of Singh (1977c,d43 197083
1976b) from Cubtoclk, Lt wos obsorved thob Azolla ennlysed
& 0 6% Ty 0.5 £0 095 P cnd 2 0 65 K on dry matber bosis
and 85=95% nolstura, The saze melysis wop elso gob by
Arunochialen (1920). |

Joyaprageoan and Raj (1980) on enslysing the smiples
of Azolla plomate collected fwom different locobions in
Temild Hodu formd thab vhe dry mobther per coab of Azolla
voried £ron 4,1 to 5,7 and nitrogen content botwcen 2.44 0
298,

Pron o gtudy tour, Vemkaboramen (1950) recoxded that
cornonly culbiveted spocien of Azolla inpreceta in Chinn
contained F,08 o £.12% 1, 0,165 Po0g emd 0,187 K,0 on dry
welight besls. Tunphin end Plucimedt (1980) has also
r'evi‘ewea the roports on elooamtol ocnnlysin of Azolla,

Heneey 1% cor bo concluded that the nubtrient componition of



Agolla varlies deponding upon the specles and envivonmental
condisions,

1¢ 111, Ubilisebion of Asplle in rioc culture

Azolla hoo been ubiliged o3 a green nonure crop
ecopecially for rice culbivation, in gone of the Southe
Eagtera Anlan ocountyles. Saubort (1249) reported that
Azolla was o traditionel poart of rice cnlturs and rotation
in Asln whore it wop lmown to increpsce poddy production.
Honogerent practicen to cyop Azollo a3 a bilo=gource of
nitrogon for rice hos slroedy been developed end mrootiscd
in Vietnan (Dap, 19673 Thuyet cnd Tuen, 1973). Hoore (1969),
in hip zevicw on Azolle, hops brought out dlfferent reporho
o usen end potenticlities of Azolle &8 o green menure in
different parte of the Globe,

Potera (1977) ouggested that the Agolls~Anshaena

agpociation conld bo offered, either us a water wesd or o
beneficial organien with egronomic signifiernce, depending
upen: ito location. Talloy eb al. (1977) while roferring to
tho posaibility of application of Azolla apoecies in
CeliZornia ricc culture, pointed out thab, thle depended
upon whother sisgnificant nltvogen trensficr coul_d oceur from
Azolla 0 rice whlleo it wvos grown together with rice and
whethor Amello could £ix pignificant comount of nitrogzon when
{ZroVn o8 GUeeR LOUUrS Crop.

In oxler %0 encournge year-round cultivation of



Azolle with r.‘i.ce: in peddy fleldo, new technical meapures
combined with palred nprrow rows technique have besn
fatroduced in China in 1973 (Tiw, 1979). Tuopkin (1977)
oboerved thot o domoshicateod varicty of Azolle lmowa as
"Viotnan Azolla" won growvn throughouat the year in tho
BEwongbtung Irovince of China, According to Venlataroanon
{1980), Agclle, ao o green nonurc crop for rice was kmown -
10 chincge peasanto a cenbuyry ago. Lunpkin end Pluadmett
(1980) wroporsted that Asolla wos o pard of xice culbure in
Victnan and China canturien ogo.

Singh, fron a eeriecs of triela conducted at CIRL
Cubtaclk, (19772, by oy 4, 03 19783, 1078 by, 1979) hoa
explored the potenticl of Apzolla utilizstion in Indien »lce
culture, Konneiyon (1979) ougseated an extensive survey on
strelng of Azolla pultable o Tamil Nadu.

All those reporte cloorly indicate the soopo of
utililzation of Agzollo aa n pouvce of nitrogen and oxgenic

aatter in riec culture,

1. iv, Techmicuce of Azolle wtilization in rlee fiolds,.
Sevoral tocimiques of Azolla utiligotion have been

reporbed.

In order 40 roleage nitrogen from Azolle, desth of
tho planto wag foumd 4o be ossoential, Otherwine only 27 of
the nitrogen ir the Asolla bloniet wos releoesed (Saubevt,
1949) . thon move than ome layor of Azolla nob was Lorned,
the lower layer died end deeayed enebling the roleose of
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nitrogen (Gopel, 1967).

Ssingh (19773, 1977c) observed thet bepal incorporp=
bion of Azolla was fowmmd botter for hichor ylolds of ricoc
in the Ihorlf ccopon. Unincorporatiom was equally mood in
tho Fabi peascon, provided Agolla decoyed in tho Licld,

Liu (1979) reported thaot palred narrow row plenting
of rice in China encouraged duel culiuring of Azc]ia with
| ‘ rice vhich produced higher yields,

According to Sowatdes end Sec¥emm (1979) effect of
Azolls Incorporation in zico afser transplonbting wog egule
valent to unincorpamﬁioﬁ wheraein Azolla was fnoculgbed
before or afbor trangplonting. '

Singh (1979) recorded increcoed grain ylelds in rice
vhen the fern wes growm slmmlbtongongly with 2ice, o
soparately end them incorporated afbter a month of plasting.

Arumechelon (1960) obgerved thnt incorporation of
Agolla basally or unincorporation afser inoculation
produced simdler yicld of rlco. Haterajen et aol. (1960)
found that besel incorporetion of Azolle inoreased rico
yiecld which wao higher thon dual cxopping in which Azolla
vas incozporated 30 doys after planting.

From o obuly on resifuel efiect of Azolis, Subudhi
ond Singh (1980) inferged thab upincorporation of Azclle
regletered lower grain ylold then basally incorporated
Azolla, DBul straw yleld wao higher in wmincorporated plots.
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According to Venkstavaman (19¢0), two oroppings snd
ineorporaticn of Agzolls st 15 daye Intervals either pricr to
planting or subsequend to plenting aors nprevelent in China,
of which the latter is found t0 be vary poepulay,

A nitrogen lmotope study conducted at IRRI showed
tuat Azolle placed on surfoce soil lost 667 of N, floating
Azolla with gome plemte obill elive after 6 wecke losh 469
of 1T vhereas diroot incorporatiam resulted only in 335 loss
viaich corfirned the efficlency of Azolla nitrogen efter s0il
incorpozetion (Anon, 1978b). _

' Henece, onong the different methodo of applicetion,
basal incorporation of Azolle ot the tima of tranapimnting
can be coneldered to be more effective,

II. Effect of Asolla on srowbh emd vield of m»ice
ITele Growth |

Reports showlng effest of Azolla on growth and growth
abtributes of rice are very neagre,

Singh (1977e, 1978a) observed incresse iw plat
hei.ght-‘ end $41ler number when one laysr of Azolla equivalent
to 10 4/Ba was incorporsted, Netarajsa et al, (1930)
yeported that thers weg only a ogrzinel incrsase In these
attrivutes due to incorporablion of Azolla besally or after
70 deys of planting, either alome oy in combinabion with
inorgomic nitrogen.

Subudhi end Singh (1930) observed higher t1llering in
Azollo incorporated plote.
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on
It, ii, Effcct_gﬁjyield #nd yield atiribubtes

(a) Tisld otbribubtes
| Fulasoeriya ond de Silve (1977) rcported that Azolla
applicd in coubivioblon with urca increased filled gralus

por panicle over urea application slong, theroby chouing
the posaibilit;y' of refucing steriliby throvph Az0lla
incorporabion. ,

An ezperinent conducheld ot Cuttecik: in the Rebi
oeagoa roveaied that Azolle incorporation © 10 t/he
inoreased the nusher of panloles/ea o and welght of panicle/
8q & in varicties IR 8 and Suprliya (Singh, 19778).

(b) Iield

Soveral workorsg have reported about the reppomoe of
Azolls incorporzation on rice,

Studles conducted ab Cubitack rovealed that Azolla
incorporation © 10=12 t/ka significantly increased xice
yvicldn.(Singh, 1977d). Azolla incorporatlon geve 1275, 2675,
245 ond 25% inecrease in grein yield in verieiies IR B,
Supriya, Vonid and OR 1005 reapectively during Khewif ecooon
vherens in Rebl soagon, 367 and 415 incrcase wes recorded
1n verictieo IR 8 and Talinge respectively (Singh, 157Ca)e
Increase in strow yield was upto the level of 477%. Ho
further obgerved that coubined application of Agolla O
10 t/ha with 30 or 50 kg li/he rocorded equivelsat yields
produced by 60 o» €0 kg ¥ applied alone,
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Seinivasen (1977) observed that incorporation of
Azolls inarceped grain yield of rice by 19.1%, Telley ot al,
(1977) ot higher rice ylelds to the extent of 1127 over-
the 1o nitrogen control whon Amolia filiculoidep emounting
0 60 kg i/ha was incorporatod. lurther incrssge to the
lovel of 2167 was obtelned when Aszolla was groun elong with
a Btading erop of rice in aidition to the above incorpora=

tion.

Wotenabe b ale (1977) cobelned & 27 incresse in
graln yicld througa Aedlle incorporatian in vhich 15 kg
H/ha was cupplied 3y o fully grown covar of Azolia.

fn axpesinmd caduched by Sawatdee eb ai, (1970)
in the sandy sclls of Thallwnd roveslied that incorporation
of aboub 11.5 t/ha of Azolla reovrded e graln yield of
55 t/hay Unincorporation, though preduving 18.5 t/na of
Lreeh matier of Azolla in the fleld, could glve oaly 2.0
3/ho grain whilchh was ejqual to 10 nltrogen conirol.

Qegulsa of experimant condusted by Govindarslan ot al,
{1979, 1920) indiogted thad theo combined applieaticn of
fgolia with ferbilisear recurded highsy grain yleids ovex
fortilizer nitrogen sline and thls incresge éaa eonpereble
to thet of en application of 25 kg W/ha,

Sowatdee and Scobtanunr {1979) oplneh tha’d mgaspofa-
tion of 15-18 tcanes of Azolla 20 deys effter tycnsplonting
reeorded an yleld of 3,5«3,7 ¢ of gralnsflin whlch wes
equivaleat 0 thot from 37.5 kg fertilicer nitrozmn,
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Sunflaven et ale. (1979) obmerved thab incorporatim
of Azolla at the tiro of transplenting or firest woeldlng wibth-
750 recomnended Gomo of T govo higher grein yiolﬁ than
cpplication of 100} ¥ alone.

Fron experinento cenductod ab Agriceultural Colloie
end Regearch Institute, Hedural, Arumechelan (1960) inferrod
thet inoculation or incorporation of Azolla before o atfter
tranoplenting increcocd both grain end otraw ylelda,
Incorporation of one crop of Azolle pove i yield equivalent
0 30 kg 1l/he.

Hotarejon et al. (1920) roported thot incorporation
of Azolla O 10 /b incroazsed rice yield in oll the vorietiea
ond peagons thay vricd.

Nabtorsjom end Sedeyepper (19€0) oboczved that incorpo=
ration of 6 ¢ of Azolla per hectare significemtly increased
rleo yilelds. This wes markedly bstter than inoculetion of
2 t/ha of Azolle which wap incorporated laber at the timo
of firod woeoding,

. Srinivasaa (1980a) concluded that Azolla incculated
03 t/ha at tho tine of tronsploating, and incorporatod
15 days aftor gove ylelds comporable to thot of 25 kg N/ha,
He further obperved that yield regponse of rice 0 Azolln
incorporation was upbto 60 t/ha (1980Db).

Subudhl and Singh (1980) reported that incorporation

of 10 tonnes of Azolla per heotore incrcased rice yieldso by
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403 over control. They also obhiained slgnificeat residual
offeot for Agollia applied in the previous season.

According to Telley and Reins (1900), incorporation
of Azolla to supply 40 kg l/ha gave equivalent yiold ea
that f2om a seno guantity of inowganio nitrogen. AV 93 kg
B level, only 707 increese wes ohtained over the same lavel
. of Inorgsnic nitrogen.

AICRIP trisls vovealed that Azolila incorporation
increased rice yields partiomlerly in North-reatern tracts
of India (Pillal et al., 1580).

But Plllal and Venadoven (1978) did not get sisnie
flcant increamss through ineobporaum of Azolle,

¥ron the ‘reports mentioned above, 4t cgn bo concluded
thot Azolla incorporation osn significantly benefit in
increaging rioe yieldas,

11l. Effeot of Azolla cn goil ppoperties
Agolla incorporation in zice fields osn provide

orgenle mattor o the poll (Singh, 1977a). Roychoumdhery
ot ol. (1979) obaerved that Azolle applied as desd (dry)
organic matter had no effeot on inprovement of moil
aggropabon. j

Arunechalan (19560) reported that higher total end
avallable Ui, orgenic oarbon and avallatle P was recorded
in Agolle treated plotm., Daba published by Subndhi snd
Singh (1980) showed narginally higher orgsnic carben contenb
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in Agolla treated plots.

Expevincntel regulto of 422 teoto conducted in China
cghowad that orgomle natter increcsod fron 1.54 40 1.597 with
no change in Y content snd o slight decresso in phogphate
status; due to Asolla Incozporation (Vankatavamon, 1980).

IVe. Effcet of Apolle om coving of nitroron
Igb investigetiong by Seubert (1949) indiceted that
s rmch ag 315 kg U/kafyr conld be nade aveiloble throurh
Azolla eultivotion. Hooro (1963), after rovieuing the
roporso hi’uhe:';*isa. ooncluded that over o ,gﬂéied of 5 0 4
nonghg, 100=160 kg W/ha could be aveinilated by Aeolle of
which half of the quonbity wop derived fron tho atnosphorae.
At IBRL, 22 erops of Azolla hervegicd over o period
of 335 deys supplled oo much oo 405 kg Ii/ba dorived fron
8 ¢ of dzy nattar oad thio wos neorly compazeblo bo bho

nitrogon fization of a forage lezuwie (Anon., 197%b;
Hoteaaboe et al., 1990). |

At CHRI, Cuttack, en amnual feoduction of 331 4 of
green matorlal contalning evout €40 kg W/ha/yr could be
undo available in rice cultivation (Jinzh, 1979).

Eellar and Goldmon (1979) zeported an emnmai Lixotiomn
of 64 kg il/bo/yr by Azollp filicaloidos ia thoe littorael

cone of a smoll oubrophic leke in low fealond.
Acconiing 4o Vabangbe (1977) Azolla grown in £icld
pioto foxr 2050 doyo oould accumiiabe 24 kg Ni/ha,
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Sevarel workers (Anon., 19703 Singh, 1977y c3
Anone, 197803 Singnm=15¥Cey Slngh, 19782, b; Vetcnabe, 19783
Subuihi ond Singh, 1980) ropovted thab one leyev of Asolla
wolghing €-15 ¢ of greon nabter par heetare could be
produced within o pexiod of €=20 doys. This cupplicd 30=50
g T poz heotere whichk wea comparablo toﬁ?:sasaa gurnbtity of
forbiliger nitrogen. )

- Talley eb al. (1977) found thot growing o erop of
Agollep fillcouloideg contalning G0 kg H/ha appeared becmically
feppibic, Tolley ond Reine (1980) euggeoted that 50 of U
zequirczent for zlco in Colifornie ¢ould ve supplied by ong
fallow geason exop of Agollz, It woo elso abserved that

tho c2fect o Azollo on rice Field ves comporablo to thab
of Inorgonic nitrogem oa eyulvelent U1 bagis,

Watonche et al, (1977) —oported sheb fron a £ield
£0lly coverod with Azolin, rioc yleldo oquivelent $0 15 kg
1i/ha ves harveotced.

Erxperinento conducted b Cuttack showed that conbined |
cpplication of chomical nitrogen © 30=50 kg li/ha + 10-12 4$/he
of Azolla produced »lce yleld equivelent to that £ron 50-50
and 70-50 kg l/ka es chenteal U glone. Hemee, by wey of
Incorporeticn of 10w12 tond of Azolln, 30 kg N/ke could be
gaved. OSblll higher benefito ucre alpo obbmined through
combined application (Singh, 19774 1978a). The gena trend
hog alzo been reporsed by Arunochalam (9980).
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_ An yicld responpe equivalent 0 37.5 kg inorgenic
H/ha throush Azolla incorporation has besn obperved by
Sawotdee et ala (1978), end Sawantdee and deetanun (1579).

sundaran ¢t al. (1979) cbmerved that yield obteinsd
from 754 recomended dose of T with Azolla wos equal to
1007 B alome thersby o caving of 25% chenleal I wan obtaincd,
Sane trend'wes recordsd by Goviuderajen et als (1579, 1980)
also, Srinivecan (19802) obearved that 25 kg N/hz could be
gaved when Azolla wes inoculated @ 3 t/hn and incorporated
15 deys after plenting, Notoralen eb al, (1980) also
vecorded 259 saving of nitvogen whicn Azolle wag ussd olong
ulth grafied levels of N,

Adeording $o Netarzien ond Sadoyappes (1980), 6 t/ha
of Amolis incorporatcd boaally was conporablo to urea
Altrogen applied ab 35.1 and 17,4 kg/ha in the Rhavd? and
Rabl seoponsyeppectively. When Agolla was combined with
25 kg Ufhe, tho equivalont valueo were 44.8 and 28 ko U/he,
Inogulation of 2 $/ha of Agolln and incorporation at the
tine of weeling equnilad 0 15.1 ond 15,2 kp/ha of |
ragpeotivaly in the Fhardfl and Oabl goosona,.

A1l thepe roports clearly indleate thel Azolla
ingcorporetion can oave & cubntantield gquentity of nltrogen
vl L% con be vzed as ovpplonmbal sonzee of U to rice crop.



MATERIALS AND METHODS



11T, MATEERUALD AND MEEHODS

Tho experinent "Hitrogom economy through incorpo=
ration of Agollo in rice" wos conducted to £ind out the
effect of Agolla on jwowkh ond yield of rice ond to adoesn
the oaving of nitzogoen through incorporation of Azcllp, The
omoberinls end nathods edopted for lnvestigetion exre glvon
below,

1. Fxnerinentol oite

The tricl vas conducted at the Asronomlic Repearch
Shabion, Cholalmdys the Jtabion oltusted ab 10°20° Noxth
ond 76°20" Eost and at en altitude of 3,25 netres above memn

ocs leval,
1.1, Soll

Tho twial was carried out in Dlock Hol.VIIC during the
£iret crop vooson chd Block Mo, VIID during the sccond crop
geaaon. The soll type of the fi0ld was soandy losm couprieing
T7=545 oand, 4=127 ilt end T=110 elayp bulk denmsity voried
botween 1.2=1.71 g/cc.

30il in Block H0.VIIC and VIIB contained 0.0149
and 040243 por cent of totel ©, 31.60 and 49,47 pra of
avalloble ¥y 23,42 cnd 34.17 ppo of exchengesbleo K, 0.3 and
0.4 poxr cent of orgenic ocerbon respectively.
2. Clipnte

In gonerel, the Station receives high reinfell during

the Douth lost Honpoon end noderete chowers during the
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North tnsh lonscon, Data pertainlng 4o weckly rainfell,
neon indmr end noximan teoperotures end neon ovaporation
for the ingt four years rccoxded at the meteorologlcal
ohoorvatory of tho stetion during tho eropping pozoon are
| presented in Appendizx I. These deta correspond to obapdarnd
wecko ghtersing fron 2nd July (stevting of the 27th week) 0
4th February of the next yeor (closing dete of the Sth weelk),
the poriod in uhich the trial won conductefls

The gbotzact of theoe date lo glven in the Table 1.

Toblo 1. Abstraol of wenther dota for the cropping season,

loon values of oropping scngon
Por tho lagt four For the cropping
period

years

— e
Tosel yalnfeld "~ 205246 v 2021.,5 ma
Haximm bamperature 5143°C 71.4°C
Hinlmm feoperature 23%¢C 22.,8°0
Eveporation 0.341 cen 0337 e

Total rginfall, rcen nmoximm end ninimum tenperatures
end mesn pom eveporation during the cropping period (1979-'80)
and coxyenponding avorage voluca of the game for tho lost
four yoars (1976='60) are grophically reprcsented in Figed.

From theoo dabe, 1t wos 2ound that wenther conditions
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Guring tho pariod of investigabtion wore normol,
S Seagon

The cxperinent wes conducted during tho yomr 1979-80
in the firest ond sceond crop scnsong,

The firsb crop was tronsplanted om 9th July 1979 and
hovveshed oa Ookober 18th}1979 with o duration of 101 dayo
in the poein field. The gecond crop btransplented on 924
Hovenber, 1579, matured within 89 deys of plonting and wog
hoxrvested on 30th Janiery, 1980
4. Crooping history

In £Leld Uo.VIIC, the previoup orop ralood waa bull
geoomun vherees bullr poddy vwes raleed in field To VIIB priox
to tho experimental ozeop. '

5. Yoboriols
5.1. Vexrioby _

Tho vorioby Jaga wog aelected for the inveotigation,
it io o nediun duration, photo-ingensitive variety releascd
fron A1l India Co-ondinated Rice Improvement Projcct ob
Hyderabed. 7The duration of the variety varles betuecen
120;125 dayo in Kerala,

Se2s liomrop and fertilisces

Porn yoxrd monvxe applied to the fleld involving the

cineerned treobtnent conbpined 47 per cent moipbure, 0450

per cend tobtal My 0.32 por cont totel P and 0,45 por cent
total K,
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Usen, superphoarhote end curiotoc of pobesh ennlysing
4675 Ty 1673 Py g and 607 K0 reopectively wore weed for the
cEpoprinchib.
5. Azolln

Azolln pinnabtn was tho speclos used for incorporation

in the plote of cancerned treatments. It enalysed 925
moloture, 2487 total U, 0,23 totel P and 2.05% totel K.
6. Hetholn

6.1s Tzeotbents

Ty v Control vithous ¥ and Azolin

T, - Reeommendod dome of U alone

*3?3 - Farn yord mepurs O 5 $/ha + reconmenied
dope of B

7 - Azolla 5 H/he withouts §

o

3

5 - Agollia 5 t/ha + recopmonded dose of U

1‘6 - Azolla 5 t/ha + 507 of rocormended done
of N

‘1‘:7 - Agolln 5 3/ha + 759 of recommended done
of I

2 o= 507 of recormended dopo of U alone

8

g - 75 of recomnended doss of W alone

Tinchty kg W/he was applied as the recommentded doooy
belng the recumendation for wediun durction vorictics wder
Ferala conditiona,

6.2. Dooirn and lavoub
The experizomt was lald out inm the Rendomiged Block



23

Deslden with three replleations ond ning trcatumonts. Heneo,
there wore 27 ploto sliogebthers Dayoub of the exporioond
io glven in Pigad,

643« OSpocing and plot olee

speoing - 20 emx 15 om
'I’lmt gize

Exrooa - 52 X405
ek - 3,80 % %445

Ge4e Doteliln of £ield gultlvation
The package of practices recomnendotions (Anoni.,

19782) wero clogely cbeerved whllc f£ield cnlturing the
exporinatal eropo.

Tho poin £icld was ploughed, puddlcd amd leovelled
bofore plotings Twenty five doy old poedlings were plenbed
ab tuo ocedddngs per hill. Gep £illirnz was done on the
seventh doy afber plonting. ]

Ono band weeding woo given 30 deys afber plenting,

Continuous five cn pubnergence was naintained in the
ficld after nlonting upto tan doys before horvast,

Gadela Anplicntion of fertilisens end lime

Hitrogon 2o por the treptunent apd wniform quantity
of 675 zzfhn of kA0 wera applicd in four egual gplibs,
being the recomendotion for gendy colls, Thooe were
applicd ot the planting, corly t1llering, ncclwmode
differontiation and corly refuctiom divielon shaseos



FIG. 2. LAY OUT PLAN OF THE EXPERIMENT IN RANDOMISED BLOCK DESIGN.
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A wmiforn quentity of 45 kg/ha of P205 wee applied
t0 1l plods entirely os basel.

Ail ploto received o w;ifem quantlty of iine applisd
in tuo splite: Lirot oo basal O 550 ke/bo and another
250 kp/he applicd 30 days aftoer plonting,

Oude2s Incormovaiion of forn vard monurc and Agolla

fum dricd and woll rowlercd forma yard mowvmre wan
incorpopated clong with fincl ploughiapn in $he respective
treatoent ploto,
' Azolla vas mulsiplicd in ploto of wiforn forbility
gubpide tho ezporineatsl orea ond collegted. Aftor
draining the czcess waber, Lreoh Azolle wes appliecd ad
incorporated along with finol ploughing in the respective
trentnont ploto.

Gl eFs Dlomd rrobocobion

Pilont probteetion meooures wore wertsken ao ond
vaen necded,
.6.4.4. Hevwvenh

Tho Crop wes harvented aftor a rericd of 101 days
and &9 days after planting respect{l.vely in the fivet and
fgeconil CroPp BoRUXRIO,

Te Obsarvaticns reaoznded

Te1s Hiocnetric obpervabions

Yor periodical observationg, three semple wmits of
two hill x two hill were rendonly eeleoted in each plos am
cugzeoted by Gomez (1972) and the followlng observations
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vere recoxded.
c. Hoight of the wient

Helight of the plant wos recorded fronm the bose of
the plent o tho tip of the top-nmooh leef et the eorly
tillering, mazioun $lllering and pomicle initiation steges.
At floucelng snd horvest, helpght fron tho bape o0 the tip
of talleht paniclo vao boken,
be Number of $lllerg

Totel number of tillers of all the 12 hills ob early
tillering, paxirmm $illering ond harvest wag zecorded cnd
the numbar of tilleors/oq.u was worked ouba

c. Eevcentaro of mwoductive tillerp

Thic woa compubted uaing the deta obtelned on the
nunber of tillers at noximm tillering stage and harvost,
d. Leef arcp infex

Deaf area Andox wao celeulsted by adopting the nethoed
suczented by Gones (1972). Poux somple hills were uprooted

fron the avea cawnoylied for the seme aad leaven werae
renoved from plento fop neasuring leafl orea. Leaf aroca wag
coapubeod using the congtant 0.75 and was rocorded at the
otage of flewering.
0. Yiold atitridubes
6e1. HNumber of womicles/og.n

Total nunmberr of panicles ocenpled in tho 12 hills

scleoted wno counted end pantcles/sq.n wao compubed.
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©¢2. Dumbor of £1lled rreing/paniclo

Centre panicles from oll the 12 hillp were threshed
ed mumber of filled greins (£), number of wfilled greins (u)
and uelight of £1lled groing (w) uvere dobernived,

Tho rest of the paniclegs from ell the 12 hillo were
algo threehed and mmber of wmZilled graino (U) ord woight
of £illed graing(K) were coscoood.

Fron theoge .cle.w‘:'a. nunber of £illed greing per ponicle
vog ealeuloted using the formmla given below (Comos, 1972)«

Humber of £1lled pyains/pondcle 3 % b3 :‘%"-

Yherc P ig jotal nudber of ponicles fron oll the 1é hilla,

Qs7. 13000 uelshb

Fron the values obtoelncd for caleuloting the mumbor
of £1lled graivus per panicle, 1000 grain wolght woo caleulated
ond ad;]uét;ed to 147 moistuvo uping the formula given below.

1000 grain woight = 2 x ¥ x 1000
Vhere M 4o $ho inoisture content of filled graing,

Cebe YHoight of momicle

ALl the ponicles from the 12 hillo were welghed ond
weight per panicle wap caleulabod,
CeSs Lemgth of wanielg |

The middle penicle of cach hill wos meagured for
ito langth and meen length wao found out.
fo Dry woight of gmroin
Dry welpght of groin wos recoxmicd for the net' howvasbod
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orca, welgnd adjusted 4o 145 nolsturo end exproosed as
Jield pex hectoro.
e Dry weleght of ghrow

Shrow hovvested froa the net plot woo walformly dried
In oum light, welghed endl oxpresoed as yield por hectarse

L, Howweost indox

loyvest index wes worked oub by dividing tho wveight
of graln poy hoctere with the sun total yicld of dry woicsht
of grain end strow per heotors.

1. Xercentooe of £i1linge

Dy yeleht of srain ' = 100

Dz',y weicht of grain ¢ (11]‘.{ velght
o holf f.illed and mfilled grain

was the foxrtmlo adopbed to compute percentoce of £11ling.
Te2es EChenlcal enalynip
Te2ets Elemt analvolo
(a) Tobaol I

Totol nitrogen conbent Of groin end sbrow was onolysed
odopting lilerokjeldah) digestion method og suggested by
Jackson (1967).
(b) Zotol P

Total P contont of grein end abrav wes determined
throvgh triplo acld exzbroctiom (9:241: IO aﬂgs%:ml%) end
thereafter estimating colorimetricelly by doveloping

vercdonolyndophosphoric acld yellow colour,
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¥
et

(o) Total

Fatopolum comtent of (woln end ptraw wos agsedoed
through triple scid cxtrootion end thercafbor reeding in
EBEL f£lame rhotonoter.

(i) Unboke of N, 1"&1{3 hio

Iy P or K conbent of grain ond strow was mulitiplicd
with reapective yieldo and valuos thuo obbalned sdded
together to geb uptcko of U, P or K ab harvest.

Te2:2, Soid gnalyois

Soil oooples wers drowm fron the £icld priox %o
planting and Imnodlodely after harveod and drled in the
phade before eneldyeingm.

(o) Tolal H

Total nitrogen ves cotimated ualng Miersitjoldohl

Gigention nethod oo sugpesteld by Jackson (1967).
(b) Awyniloble B
Ivelleble P wes eablueoted by oxtraobing wlth Drey Hoet

solutlon end thereafber develeplng chloromolyhdice ceid blue

colour and reading in Kleft-lUwmoerson rhotoelectnlce
colorinator (Jacksan, 1987).
{(c) Awalladble X

Aveilable K wog leached with one normol neutral
Armondun acctate solubtion omd osbimated using Flome sphotomster.

b

"
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(d) Orgonde carbon |
Oxidlesble organic cerbon wen detoxmined by ueing tho
Yealkloy end Black method quoted by Heass (1971).

Te35s Other ousonynblonn

(2) C H zatio

Ratio of Uelkkley Block value of orgonic carvon 0
total nitrocen conbent of goll weg cnlcouloted end thio hao
boen exprenpad o € U »abtlos

{b) Rearonoe curva

Regresoion of yleld on the quonbity of nitrogon
opplicd alone or in ocombinotion with Azolla was worlked oub
to sbtudy the reoponge curve, The optima guontity of
0 reguired 0 produce woximm yield, cithor aclone or in
corbinaticon with Azolls, was 2lso conputed.

(o) Coxwclebtion cocfficiemty

Siople covpelation emong yicld of gredn eand yicld
conponcntoy Vizes ounbor of panlcle: Por CQehe, number of
£illol gralus per paricle ond 1000 grein weight uwos worked
cub e

(1) Axeroge repnengs roblo and avnarcnb I recovery

Average rooponse ratio wder inorgonic E application
alone or in comblnation with Azolle wap calculated using
the forrmlo

Grain yisld of the troatoent~frain yicld of
Reoponse zabtlo o thg conbtrol

Inoygenic U oppliecd in tho treatnont
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Mreroge apperont U recovery was also woried oud by edophing

ghe formmile cugsested by Pillal and Venedoven (1978).
Uptele of I in the treathont-
Uptake of U in the control

x foo

i.0. Appavent U recovery = :
Inorgonic U epplied in the
treatnent

Ge Obntioblicnl snolyvnio

Statioticel onalyols wog dome using the enclyoie of
varianes tecinique for Nondoniscd Block Deoign os suggoobed

by Penge and Swhictne (1978).



RESULTS



Obpervations reocorded weore siatistlcally analyoed
peosonwige and oloo by pooling f;he dato of both scasmo.
Resulto obteined are pregented below with neon volueo in
Tablos 2 0 16 opd annlysio of vorisnce in Appendiceo II bo
Lo
I. Growth
I.1. Heicht of pleonis

Doba on mean holght of plento telien at difforent

obvazon of grovth ero prescnbted in Table 2 snd aenclyols of
variones in Appondizx IT,

At early tillering stoge, the resulis obbalnod ghoved
that thore was no significont difference botueom the tront-
‘mento in the aoccond crop aeanon, cvenbhoush oigndficent
variotion wag obgerved ia the 1et crop scason. Mnalynlso of
mean data eleo showed thabt height wes not influenced by the
treatuento abt early tillering oboge. Al panlele inttiation
ctage, appliocntion of foarm yerd msnure with full dose of
13(1‘3} recordad aipnificantly superior helght in both the
sengonn. Bub in the sccond crop acason, thig vas on par
with application of full dogo of W with Asollia (&".‘5) wiich
rocorded maximm helght. Applicadion of 75 N coithor alone
(Tg) or in combination with Azolle (1‘7) was found to bo
equally influemcing the height as thet of applicotion of



Table 2. Helght of the plants (cm) at different steges of growth.

Eaz:]:y tillexring Panlcle lnitiatiom Flowering Bervest = -

Fivst Second liean First Seecond Mean First Scecomd lean Pirgt Sccond Meen
Treatnents cTop OGP crop drep Crdp  crop CXdp Crop
P42 Ho I (Control) 42,00 47.03 44,56 50464 5217 51640 73.95 60072 67434 75477 61.79 6779
Tps 1003 § alone 43e13 48442 45470 62405 57494 59699 7938 61425 T0s32 TBe80 0450 T1.65
?3:- IRi+4005 17 - 47.28 49,58 48,43 067433 59.75 63.54 .60;41 66&4 7552 BD13 67411 735462
T42 Azolla elone 42,79 45,22 44,01 54402 51428 52,65 .T0.67 53451 65409 70.55 61485 66.18
T tAzol1041007% W 41.92 49.25 45.58 59.33 G61.41 G037 76479 67.78 72,29 T6.15 67.05 71.60 o
Tgt Azollassof U 4331 50400 46,68 56455 56464 56460 75.40 62,56 69.01 T4.65 04.58 69462 "
Tgt A20Llas75¢ I 4217 4722 44270 0066 57+61 59413 79.01 63.44 71.23 78.09 65.08 7199
Tgt 505 W aleme 40.T7. 47034 44,00 55435 55447 55440 T2.70 62425 6747 T2.01 63.53 67.77
ng 75¢ ¥ alons 45,05 47430 4021 01448 57622 59435 7558 01434 0846 T4e43 64447 6345
C.D. (0.05) 184 T3 us 2:50 3445 445T 547 4480 2405 5,54 US 2472
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- 100 por cent nitrogen elane (Tg).

Tron the snalyaic of vnrlipneo of tho pooled data of
both the scanons, it was revealed that the treatuont =
peagon intcraotion uns not cignificant abt tho gtegen of
flovering end haorveot. Hean deta on heisht ab both the
atogen ghowed an ldenticgl trend, Applicabion of farnm yard
ponure in copbinabiom with full doce of N (TE") recordod
signdficently oupcrlor height. Dub appliention of full
dooc of nitrogon olther alone (i’g) or in combination with
Azolin (‘25) aud enplication ozf.' 75 por cont I with Azolle
(3'27) were fowmd to bo an poy with 335. I% woo aloo notod
thet the troobneato ’i:g. T end 2 4 gewe lower helght than
thooe Lowe treatmonts,

1.2, Nuober of $illorms

Hean wvalsies of nuober of $tillers por oQuere notre
8% cardy tillering obege and nexlnun tillering stoge ave
glven in Table 3 ond analysis of veriance in Appendiz 111,

From the snnlysis of wvoriance of combined dato, 1%
wag rovecled thet the treatment x scoson intorcction was not
oizificant at both stoges,

At carly tilloping atase, analycic of neon dabo
ghowed that the applicetion of £ull dooc of nitrogen with
forn yord nmmuars (‘23) produced significantly higher nunber
of tilloro then 21l the other treatoents exceopt T, end ’L‘.?.

Application of higher levols of nitrogen ab 75 per cent or



Tgblc 3. Murber of $illers per sa.n ab different shoegea of grovth.

Tarly tilleping

Hoxirmon $illeping

Treatuende Firgt creop Second eron Hean Piveh crop Vecond orop Heen
2,8 Ho U (Uontrol) 224431 216,38 220.64 282,31 225,99 254431
Tos 1005 ¥ slone 29397 273597 ?3\5.9? 349 63 11897 33063
'£‘3s P o+ 4005 U 525430 270 .64 29797 395.63 365463 380.63
2,8 Deolle slone 252.97 213.64 235 .64 321430 235451 2784314
Tt Azolla ¢ 1005 & 284.97 254064 265 .97 55903 357463 583 «63
Tgt Azollo » 507 N 273497 248,64 266.97 38163 312,97 34730
Tyt Agolia + 754 W 292,97 260431 276.64 534497 266,65 350,96
Tpt 5GY U alone 278.54 251,97 26% 431 5334.20 31930 326463
fz,jgs 754 ¥ alone 294,430 256.51 275.31 361,63 354430 24737
CaDe {005) 19.00 53 22.33 15,67 76,66 37466

ve
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100 per cent sithor alons or in corbimatieon uith Agolla
recorded highor tillering then that of lower lovols.
Analyalo of meom doto of tillerving aboge
inflicated that opplication of 1007 U with Agollm ("25)
rogilotered moxirume nunber of tillers followcd by combincd
epplieation of 1005 B with fowm yord panure (23) and theeo
vere oigniflcantly supcrior $0 applicetion of 100) U alone
(Ty)e
I, 3¢ Dbepf arce indox
Doto on loaf area index ob {ficuering arc glven in
Toble 4 and anclyols of vardenco in Appendiz ITI,

Mron the vorianco rotlic teagt of the troatzontd x

pecaon intorechion of combincd dete, it was scen that the
t@dntooent X gonson inderaction was nod clgpifioant. lean
dato chowed that the treatuentso which received paxivun U
such op '23 and 1‘2 recorded significantly higher lceaf arcia
Incorporation of Azolla in combinabion with spplleaticon of
YERRR] (*337) or 1005 B (*25) also rocoxied higher leaf creca
index and these were on pay with that of &'.‘.5 and *1‘2.

11, Yost horvest obsgrvatlions

I, 1. Pergomtnae of produchive tlllers

licem valueo of porcontoge of productive tilioces ab
harveot oxe prepanted in Toblo 5(q) snd analysis of vorlence
in Appendix IV, | '

Anelyole of varience of combinced date choued thab

tho %rectuent x gooson interaction was not significant,



Table 4. Teaf area indox at flovering.

36

Ppootranto First crop Second crop liemn
T4t Yo U (Control) 1,004 1237 1,166
T2 1005 U clone 1.828 1,981 1.804
Ty2 PRI + 1000 B 16925 1.809 1,897
Ty Azolle alono 1305 1.079 1.222
TS: Azolla + 007 O 1.544 1.827 1,680
Tt Azolla + 500 U 1294 1.699 14496
Tqt Amolle + 758 T 14550 1,900 1744
Tgt 507 § elene 1357 1.710 1.549
Tgs 753 U alone 1,569 1,453 1.528
Cols (0.05) 04501 04260

0298
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Table 5{a). Percentage productive tillers et harvest,

Treatnonts Pirpt crop SBecond orop liean
Tq¢ lo U (Contzol) 69,20 75.84 7252
T, 1007 1 alone 65450 66450 07450
Tys FRI + 1007 W 58497 67 .84 G341
43 Azolle alane 66422 76,61 71.42
Tgs Azollo + 1005 © 58465 07409 02,87
Tgt Azollo 50, ¥ 69.61 68,76 65419
Tyt Azolla + 750 1 63475 7364 66,69
T2 507 H elone 66.81 65421 65.01
Tgt 755 W alone 69.52 65475 66464

C.De (0405)

NS

73

6.@5
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Trom the meen data 14 was seon that tho plots which
received more I tended to reduce perecntage of produetive
tillerns loxivms psreenboge of productive tlllera uos
recomied in the control plob (2,) oclogely followed by
Azolle elone incorporcted plot (W'

I1.2, Yiedd convonento

DPota on yield coupononts cuch as nurber of panicleos
per equerc metre, number of £illed grains per penicle and
1000 graln wolght ore prosented in Table 5(b) aend amalysis
of verignce in Appandix IV,

(a) Humber of penicles/sgusre metvo

In tho first crop eeason, application of full dose
of nitrogen dlane (T,) registered naximm numbey of penicles |
wvhlch was significantly guperior to sll other trxeatnente,
bab on per w:ltl.h sprlication of 757 nitrogen alome (fi'g) .
Higher lovols of nitrogen supplied through the treatuents
% aul T o' ;lowar ;avela of nitrogen supplied thwough Ig
ad Tg recorded signifleantly lover paniole profuction
then Teq | .
In the segond ¢xop wenson, combined application of
Azolda with 7580 I (To) produced mamber of panicles,
closely .f.'onoged by ﬁ::_,... which wers significantly euperior
0 applicotion of 1007 ¥ alone (Ta“ Applicetion of Azolla
along uith 1003 W alao was on par with Ty ond 25.. The
treatnents ‘312, Tg, ‘26 and E’EB recorded lower number of
panicles, In goneral, it was oeecn that nitrogen in



Table 5(b) Tield components.

Ounhber of panicles pPor .8

Tasher of "’il_lﬂﬂ greing

1000 grain weight (&)

nep wanicle

Pirst Second Vican Firgt Scoond Heza. First  Seccond Feon
Treatuants: orop crop crog orep - cXop crop -
T,: o ¥ (Control)  180.33 161.00 170,67 39.93 40.62  40.30 26,91 19.93  23.42
ot 1007 W alone 275400 227.67 251,33 40,99 42,15 4157 24,51 25,44 2497
Ty3 FUIe100% § 216,67 269466 242.07  54.40 46.48  50.47 24,80 2557  25.09
i‘é‘i Az0lia nlone 205;53 15533 19500 35«11 37:65 %u% 26 28 232,54 482
Tgs AzOl1asi003 U1 245.35 254.33 250,00 33427 43448 38,36 26,72 26,90 26481
Tg: AzoliaeSol N 229467 214433 222.00 30,34  49.17 43,76 24,59 22,77 23468
Tgs Azollas7s? & 228467 27000 2850433  45.32 3741 4137 25.85 2503 25444
Tgt 503 U alone 233,07 202453 220467 ' 3T.89 48.57  43.73  23.37 24.99  24.18
T3 95% T olone 250433, 292433 831.33 37465 4407  40.86  26.32  24.89 25461
€.D. - (0.05) - 25430 s T93 8,27 RE: 3.82 s

4000

3
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combination with Az0lizs hoo giver higher yaniclos thon the
covrooponding levelo of nitryogen olene,
(b) hmbor of £illed areing nor vonlele

in the first orop seacon, Lull dogo of ndtrogon
epplicd along with fovm yord menuro (‘233 produced aipai-
ficantly higher rumber of £illed groins por pevielo, followed
By Toe In the ccoomd ocrop senson, 50% I anplisd eithor sltne
(2g) oz in corbination with Asolle (‘1‘6) roconded naxium
£i11ca crolng. Howover, oll ho other trootoents nloo
perforned aloogd in tho cooe nonner oo thalb of dhome two
treatnants (T o2d Tgle
{a) 1000 mrain welshd

in goneval, difforent troabtmento had no effest on

1000 grain welght. Howover, in the pecond orop S0as0n,
aonlication of fudd dose of I with Azolla (E‘L‘B) yeziotored
naxmm ook wolchte closoly followod by the breatnmsnts *2'.'2,
5 €0d Toe

ile 5. Donskh of panialn

Heoon yalucs of lanskhk of ponicle are given in Table 6
gad anolyalo of voriznee in Appendix Ve

Fron the enslysin of wirionce of combinsd date, it
was oeen bhab the treatment = season Intcrcetion wap not
alenificant..

Hean daba showed that only margingl vaviebion wag
obporved bobueceon tho twestnmmio. Howevery; the treatinent té.‘g

mocoxded moxiovn lengtha



Tablc 0. Dengbth and welght of the penicle ab harvest.

Lengbh of ponicle (em)

Welght of paniele (g)

Trcatuenta Pirsth crop Sccond crop Vesn ¥irst crop Sccond crop Heon
P42 Ho 1 (Contzol) 20,08 19.55 19.81 1.340 1.373 1.360
T,t 1005 W alone 20.24 20.21 20,22 1.330 14675 1.500
T3 PRI + 1005 I 21.49 20.87 21.18 1.640 1866 1.760
Byt Auolla alone 19.74 1938 19,56 1210 14359 1.290
Tg: Azolla ¢ 1005 N 20.46 21.13 20.80 1.200 ° 14897 1.550
Tgt Azolla + 505 T 20450 20416 20433 14250 1.700 1.480
Tyt Azolla ¢ 7575 1 20.00 19.90 19.95 14410 1.572 1490
Tat 505 1T alone 20,86 20,60 20473 1.150 1.837 14490
Tgs 753 W alene 204985 20.79 20487 1310 1.067 1.490
C+D.(0405) 78 0.77 0.160 0.228 s

0.92

|8
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Teadble 7. Percentage of filling,

T_reatmems

Tirot crop

Second orop lMean

T4¢ flo N (Control) - - 89442 €523 B7633.
Tpe 1007 N alone 85414 88,18 86,466
1'33 POl + 1005 B 67.91 88,54 G838
Ty? Azolla glone E3.44 86,60 63«02
T Azolla + 1008 B 62.26 87465 84496
Tgt Azolla + 50% § 84421 87,78 86.00
Tt Azolla + 755 W 91.78 £8+94 90436
Tg? 507 N alone 84459 89429 86.94
Tgt 757 H alue 9%42% B7.63 - 09,54
CeDe {Q.05) 2.87 iR s
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I¥. 4, UYolpht of randelo

Daba on welght of pandcle aro greamtcﬂ in Toblo 6
gnd anelyols of varience in Appendix V,

in tho firot orop peosom, full dose of nitrogen
epplicd along with farm yerd mmure (T.j) recoxrdod naxioun
welsht wilch wao cupericor o all the obthior treatoonte. In
tho second crop season, epplication of full dooe of nitrogen
cleng with Amolla - . (TE) rogiotered noxitun welght.

1. 5. ZFeroonboas of filling

llcan valuen of peorcontage of £11ling avs given In
Relole T and analyoio of vorlanees in Appendix V.

In the Pirot crop ceasons gapplication of 757 U elong
with Acolia (*1’?_) produced higher percentase of £illing
than all other dweatments, cxeopd thoge of 75% 11 applied
glone (':.’9) ond no nitrogen control (T,). In the second crop
pcagon, the treasbnento 414 not differ oigaificontly. Iowover,
the trestuento '1.‘3, ‘32, f‘c.? and 1‘8 recordced highcr £illing

pereentasc.

IT. 6, Iield
(8) ¥ield of rpaln

Hean ¢rain yield datae are ypresenbed in Tabla 8 and
anelyolg of varlenze in Appendix Vi,

In the firab ovop osason, applicatioca of 7570 nltrogem
vith Azolin (‘L‘7) reconded eignificontly hicher yicld thea
all tho other treatnento valch was conparebls only to tho
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Table 8, Yield of grein (kg/he).

Treotuents FTirob crop Seoond crop lean
‘1‘1: o 11 (Control) 2124 1515 1819
Tyt 1067 H alone 2758 2830 27386
5238 PV ¢ 9007 U 2990 3073 =034
T4a Az0lln alone 2220 1559 1890
Tgt Azolla ¢ 1008 M 2540 2038 2669
Tg: Azolla + 507 W 2588 2573 2551
T7: Azolla « 755 H 2680 5078 2082
Bgt 500 W alone 2194 2405 2300
Tga 75% U glona 2025 25%4 2559
CeDe (0.05) 210 247 510




45

211l doge of nitrogen epplicd either alone (’532) or in
combination with form yard panure (-‘1‘3). The treatnent (TB)
vas pignificently inferior to all thepe treatents.

In the gecond orop goagon, T.? rocordced maxipam yleold,
foliowed by trectnmbo T3, T2 ond ‘1‘5. Thepc four treatucmis
wore on par with cooh other and cigniflcantly suncrior to
gll the other treatuienio.

In both the ococsons, epplication of 507 M with Agollo
(Tg) tended to produce ao much grodns es that of epplication
of 750 U clone (Zg)e
(b) Xield of ghraw

Heen yleld of styow in different trcatments 1o glvem -
in Yoble 9 end anslynis of vorlonce in Appendiz VI,

In the first crop ceooon, applleation of full dope
of Il with farn yoxrd Donurs (‘5.‘3) produced meximm yield of

aobroy closely folloued by tho trestnomis TS and I, wvhich

wors sigalficantly supeorior to ell the other treabments,.

The treatuend 527 rocorded mignificantly lozer strow yleld
than '1.‘3. i‘5 end Ta.

In the second Gron oBnoon, T recorded maximm stoaw
yield which was significantlﬁr gupenrior to ‘1‘2. The treatments
‘1‘7 ond 1‘3 clogcly followed '1'5 in gizow production aond woro
on poz with coch obher.
1T, 7. Horvest indox

Mcan valucs of horvest index are given in Teble 10
end analysls of varisnce in Appandix Vi.
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Tablo 9. Yield of otrew (kz/ha).

Treabnents Pirat crop OSecond orop Heen
T4t flo ¥ (Control) 2506 1962 1834
o1 1007 U clone 4486 2506 5496
Tyt PV 4 000.0 4632 2696 3664
Tyt Acolla slone 3542 111 asa7
’1’52 Amolln » 1009 1 4617 #0353 3825
Tgt Azolla + 508 N 5699 2131 3015
Tyt Acolla + 755 A127 2727 3427
Tt 507 N elone 2738 2133 2935
g 755 0 alone 4084 2547 o 3345

G.D.(0405) %19 454 402
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Table 10, Haorvest indox

Trcatnenta Firgt crop Soccond crop licen

T4¢ To ¥ {(Controld) 044590 05660 045123
50 1005 B alono 043200 05309 044556
Tyz PR+ 1005 O 03930 0+5339 0.4633
Tyt Amodla elone 0e3€50 0.5815 0.4834
Tyt Agolla » 1003 W 043550 0,4658 0.4206
Tgr Azolla « S0 W 03940 05478 04709
Tepd Azollg + 759§ 04120 0.5318 0.4719
Tt 507 W alone 8,.3700 0,5309 04503
Tgt 75% ¥ alome 05910 045026 0.4470

GlBs C(} qGS) I 0 |031G 0-0535 0&9297




48

Analypis of vordance of.poolod debe ghoved thet
treatnent x ocason inboraction was not significont. ilcen
doto indicoted thod control plot recoxded nazimm wvaluo of
harvest index. Howevery among ethor trontoonto remavhoble

varigtion woo not oboerved,

11T, Chomdool cnolysis gbtvdicn

IIT, 1« Iy P and I content of grain

Dato on Uy, T cad ¥ content of grain ore presented in
Table 11 ond anolyois of veriance in Appendix VII,
aes II contenbs

In the {irot crop scagon applicetion of full doac of
I} cither alone (Ta) or in combingtion with farn yoard nmanure
(1‘_3) increased the 'Y content of grein slgnificently over
other treatoents. This was elogely followed by Tg. Howover,
in the second crop scagon diffeorent trecatients did not
influcnce the *BY content.
be P _contcnbs

In both tho seopons tobel P content of grain was not
cffcetod by the treatnonto..
c. LK contambs

Eventhough In the peecnd erop season, the K content
of grain vyos influenced by tho treatnents, apprceeiable
variatlon was not notleed betvcen the treatnonts in the
Lirst crop sencon g well oo in the coonbined data.



Table 11 T, P and ¥ content of groin (por cent).

o4 - P : X

Pirgt Second lican  Pirst Sceond llesn First Second lean
Treatcants ) crop ¥rop Grop or0p crop crop ]
4% He § (Control) 04835 14027 0.931 0.3222 043263 0.3243  0.2250 03750 0,300
T,t 1007 T elome 1,041 0.947 04999 0.3307 0.5143 043225  0.1750 0.3667 0.271
Pzt PR + 1003 § 1,060 0887 04978 03203 043512 043382 01750 03750 04275
T,3 Agolla along 04947 04938 04943 043471 043307 043380 0.1670 044085 0.288 -
T5t Azolls + 10073 I 04961 04952 04957 043471 043185 043328 01920 042750 0,233
Tgs Azolla + 5078 W 0.7E3 00980 0,833 043345 03225 0.3285  0.2080 0.3500 0.279
Tys Azolla + 757 U 0.793 0,905 0.040 0.3346 0.3767 043556, 042000 0.4250 0,313
Tge 507 11 alone 0.784 0.924 ©.882 043553 0.3222 0.,3388  0.2080 043833 0.296
Tyt 755 B alons 0.919 1.064 0.992 0.3595 043745 045470  0.1920 043333 0.263

CeDe(0.05) 0.063 0S us s us s - us 0.074 s
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11T, 2. 1, © pnid K conbent 0f agbzow

leon valuoo of Ly ¥ and X contont of the otrow e
presanted in feanlo 12 and analyslo of varienca in
Appendix ViIl,

(a) i contont

in the £irot crop gonson, epplication of full dese
of U yith Agolla (T5) recorded highor I contonb. Bub
treatnonto '5.‘8. 5-?7, 'ﬂa gnd Tg were on por with thio, %he
treatnento 323 and 7, recorded loucot I content,

In the second crop ccoocan,y though application of
759 1 olone (Tg) recorded moximm I content, the treatmeniso
1‘3, ‘;.‘7. T5 end 526 wera obabicbically cqual to ‘1’9.

(b) P _comtent

Thovgh the applicaticn of 507 I ulth Azmcila ('1‘6)
recomded noxinum P conbont in the fivot crop scoson, waich
wag on par witi T»E, TEB' T A and ’i‘gj. influcnce of trestnonds
wag not evidenced in the seecond crop zcocon ond olso in the
corbined dotes
(o) K gombent

Tyenthough the trecatnenss differed sipniflcantly
in the second oxop peeson, rmch verdetlon wao not obseorved
botween treatoeants in the £irst crop sespon as well ag ju
the oombined amolysic,

1T, 5. B P X untole

Daso on uptake 0f W, ¥ cnd K ere given In Zable 135



Teble 12. U, P ond X conbent of strow (per cemt).

u P K

Treatnonto Pirgt Second lMeon Pirst Sceond Heon Mrot | Second llecn
crop  QTOp s ¥z vyy cxrop erop arop

T4: Do N (Control) 0.546 0,611 0.579 0.1502 0.1442 0.1472 1.125  2.142  1.633
2,¢ 1007 17 alone 0.485 0.607 0,546 0.1876 0.1569 041723 1,242 2.067  1.654
Tgs  FOL + 1003 W 0537 0.784 04650 0.1570 0.1837 0.1704  1.142 2,125 1.633
Tps Azolla alonc 0.607 0,583 04595 041837 0.1359 041588 1,255 2.032 1.658
Tgs  Azolla + 1007 W 0737 04705 0.721  0.1837 01771 0.1204  1.325 1.975  1.050 &
Tgs Asolla » 507 T 0.058 0.705 04681 0.2048 0.1602 0.1825 14233 2.258 1.746
To: Asolla ¢ 755 U 0.058 0,765 0.712 0.1669 041637 0,1633 1.217 2.142  1.680
Tg* 505 I alone 0.700 0.580 0.644 0.1840 0.9504 0.1672  1.292 2.242  1.767
Tgr 753 N alone 04625 0.803 0714 0.1602 0.1637 0.1619 1,192 1,857 1.529
CeDe (0.05) 0.120 0,104 WS 0.0282 NS us HS 0.188 13
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md analyoig of varlance in Appandix IX,
(e) B _unbalo

In the first crop ocosen, application of full dooe
of U with Asolla ('1‘5) or fard yord oerars ('23) raegulield in
paxime uptake weolch wag slgnificently ouporior 40 all
othey treatnento. Thio wves followed by T, end T?’

In the second crop seasom,sicnificantly moximum
uptelke was recorded vhen 750 U was applicd ﬂlané with Acolln
(T7) end this wao otabtioticelly om por with epplication of
full dogo of ¥ with Azolla (‘1‘5) or form yamd panure (1’3).
{b) P umokc

In $he £ivxpd crop ocanon, conbined apniicotion of
Azdln elther with H32) doge of (Ts) e with 753 0 (T7)
reoulted in high upbake of P, Thic was on pe? with applli-
ceticn of full dese of U oither alone (T,) and in combina-
tlen with Torm yord ooanurs (TSJ‘

In tho pecond e¥op oecsaon, application of 759 I with
Azollo (T7) recorded moximum uptele vhich wes plgnificently
guperdor o nll tho other treatnents cexeent Es and ?5.

(e} K ugbake

In tho f£irvst crop geaoon, spplication of full dose of
alirogen in combination with Azolle (TB) reeorded pexiomn
upbalte wivich wan superdor %0 a1l tho other breatnomis
exocph ?2. Troatnends T3 emd T7 ronkzed next t0 those two

tractuento,



Table 13. T, P and K upbeke ab harvest (kz/ha).
¥ P X
Pirat Second First Bicomad PMrot  Secord

Treatnents cYop  Crop Hean cTop erop llean cTop cTop lieom
T4t Uo U (Control) 31.44 22.64 27,04 10.6i 6.61 5.61 35405 3059 31.82
7,3 1005 1 alome - 50441 42.18 4130 17.49 12.83 15415 60.43 62.19 61.31
Tzz PTI + 1000 W 56,84 48.46 52,65 17.00 15.77 16.42 57.34 69.30 63.32
Tyt Azolla alome 42,54 20490 31.72 14,22  6.54 10.38 4705 29.07 38,36 4
Tg: Azolla + 4005 0 56041 48.23 53.55 17.30 14.41  15.85 66,05 68,31 67.18 7
Tgs Azmolla + 500 N 45,50 40443 42,99  16.25 11,70 13.97 53.43 56.97 55.20
Tp:  Azolle + 736 U 50.04 48.76 49.40 16,54 16.06 16.30 55,98 70.60 63.39
Tyt 505 B alone 43.34 36.48 350.01  14.06  10.92 12,79 52.82 59.01 55.91
Tgr 75% U clone 49.65 47.69 48.67 15,84 12,78  14.3% 55460 56,00 54.85
CeDe(0.05) S.70 0.24  8.56 1.44 1.52 3400 Te32  10.46  13.25
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In tho goeomd crop ooy, incorporation of fzolla
with 750 (T?) regiotered noxirnm uptake. Th¥ia woo
pilgdficantly supcrior 30 ell the other treataspio, bub wap
statiableally on par with ’1‘3, :".'5 ad Toe

ITIT. 4. Soi) gnalvolp

lcan values of total W, organic cerbon (lalldoy
el Dleck value), Csl I;a{slo. avalileble P end cxchengeable
K in the eoil after cropping eve presented in Toblo 144)
and M(b)iménalysis of vavicnce in Appendix X(a) md(_b)

{2} Tobol U

Tovold nitrosen conbent of thio polil efter crxopping
Qld not vory due to diffeeonb trestononto in both tho
gocoons. Houover, in the secondl crop scascn the trcabtneabs
- which zecclveld higher doooo of nitrogen such ag ) ’25 end
‘j}? zreeorded macricolly highase W conbonte
(b) Coeonie covbon

Though the significentldy lowest value of organic

corben contont wap rocorded in the control plob (531) during
the €irst cvop sceson, difforent treeitventn Aid nod have
any inflvence during the second crop scazon,
(e) C:11 xobio

In gonerel, C N ratic of the so0il wes not effected
by diffcrant treatnonbu, though in tho sccond erop sooacu,
eigifiecontly higher zatic weo recoxmdeld in the conbrol plot
(293




Table 14(a). Soil srelyeis dste after cropping.

Totel ¥ (per cont) Orgemic carbon (per cend) C N ratic

First . Second © Tiret Secona First Second
Treastrents 0P crop  lemn eyrop crop Hean eTOp cTop Hean
T,s To U (Contzol)  0.0262 0.0351 040350 04170 0580  0.375 4,96 17.65 1941
2,2 1007 N alone 0.0403 040504 0.0856  0.350 04500 044235 8495 10.63  9.79
T43 TRI$1007 T 0.,0572 0.0453 0.0412  0.580 0.500 0.440  10.34 11.23  10.79.
7,5 Azolln alane 0.0331  0.0414 040373  0.550 04540 04455 1057 1374 12.16
Tzt Az0llasi00% W 0.0426 040502 0.0468  0.470 0.530 0.500  11.22  10.74 10.98
gt Azolla + 507 F  0.0520 0.0434 0.0477  0.480 0.570 04525  0.63 13.44 11.53 =
2ot Azolla ¢ 753 N 0.0439 040471 0.0455 04450 0.530 0.490  10.60 11.47 11.03

- Tgs 50/ ¥ elone 0.0480 0.0448 0.0464  0.420 0.600 0,510 8.99 13.68 11.33

Tys 75% N olee 0.0481  0.047F 040476 0,430 0.560 0,495 9492 12,35  10.75
C.D.{0405) 1S BS  0.0088 0.34 F3 S NS 3.5 19




Taeble 14(b). Soll aclysis after cropping.

Avallable P (pm)

Lxchenpeable X {(pmm)

Treatoents girggt igggnﬂ Hean chgt 2?3 gfﬁ Hieen

243 Uo ¥ (Control) 40639 483,82 44 .60 1435 21.75 18.04
T, 1007 § alone 43,15 49 .89 46.52 20450 23467 22.03
T42 P« 1000 T 4558 47404 45451 22,33 10.92 16 .03
T,3 Azolla clone 49 .69 48.82 49430 20.07 15 .07 1717
Tz: Azolla + 1003 U 45 .29 40.54 42.92 26.00 18.00 22,00
Tg: Azolla + 50% § 51.12 45461 47436 25483 13.00 19+42
T4 Azolla + 755 N 306455 46.93 4177 17 .63 14,55 16.08
Pgr 507 W slome 44 .53 42,53 43453 14.53 12.33 13.58
Tgq: 75% N alone 40,54 41.19 40,586 26,16 1358 19.88
CeD. 0,05 R s 1S 13 6.64 JER

Y



97

(d) Avpilable P
Available P content of the aoil dLid nobh wvary

gignificantly due to treatoanto in both the secasong,
(e) EDxzobenrcoble K

Treatnanta hed 1ittle Influcnce on exchenceable [
content of the goll, though in {ho occond crop senscn, the
plot which rcecived full dose of 'K’ (TE) recordod high

' contend Py



DISCUSSION



V. DIGCUSHIOH

The objecsives of the present investigotiono ave to
- bring out the effcet of Azolla incozporation on growth end
vield of rice end %0 cspeso the seving of nitrogen. Tho
regulto obbained are dlpsussed velou,

1. Growth
1.1. Helght

Tho reculio nrecented in Table 2 chow that at early
tillering stege, o clegr trend is not evidenced fronm the
sroatnents,

At flouczing omd hervest steges, the treatoont which
veceived 759 N in combinction with Azolla gives o holpht
cqual to thab of 1007 I epplicd eiiher glone or in cooble
notion with Azolla or ferm yoxd nomure.

Tho results indlcote that vhen full doso of nitrogen
ia gpplicd, addition of form yard namame or Azolle does
not hove any remarkoble effcct on helghte The nltrogen
content of Azolla or form yerd nouure is released slowly
(Sawatdoe et ol., 1979; Chandler Jr., 1979). Ix the coge
of Azolle, avellobility of ite nitrogen %o a single crop
g about 705 (Wgtonsbe, 1977; Watoncke e al., 1977) ond
forn yord panure releapes only 307 of ite nitrogen in m
einglo sengon (Allison, 1973). Dut inorganic nitrogen
will be vealdily end casily token up by the plent. IHemce,
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vhen cufficient nitrogen io opplied in tho inorgenic form,
the plont utilises the sane pore rendily then from theoe
organio oourcen whlch gre only gredually nincoraliced, Such
o sltuntion hag bheen obgerved by Koyama and liansorichond
(197%) olpo. Thle oight hove vesulbed in the lack of signi-
ficont responoe to Amlia or forpn yord nonure ot highor
nitrogen lovel. The rooulte ers in egreocoent with bhot
reported by Hatarajenm ob ol. (1920).

Reoalbo aleo ohow thot wvhen Agollo io applicd in
combination with 757 nitrogon, the incrcooe in height
obgorved cgunla to that of 1007 nitrogen applied cither
alane or in coobination with Asolla opr form yoxrd penure,.
Thip ghows that 1f inorgonic nitrogen io not gufficlont,
the plant tends $0 tolkte up come nitrogen fzron Agolla.
Similer regult of beneficiel effect of combincd application
of Azolla with inorgonic nitrogen has been yroported by Singh
(19760) .

1.2 lunbor of tillern
Resulte on tillering pregented in Toble 3, roveal

thot ot corly billering etoge higher levols of nitrogen,
cither glone -or in combination with Azolle or form yerd
pomre, recoxd higher $illoring then thabt of louer levels.
Zillering in rice plent incrcoses ao nitrogen lovel
increages (Kalycnikubty and lorachen, 19743 Gopelasvany and
Raj, 1977). 7illering increcsco with grovth reaching a
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maxime ab peximan $illering ctege. Though the quentlby
of nitrogen ouppiied in diffcrent trentnonts varieo,
oufficient nitrogen oupply night have been engured o all
thoe trectients 40 prolduce tho pane lewel of $illoring ab
carly tillezing otoge.

A mosioum Gillaering otoge, combined applicetion 0f
full dooe of nitvogon eifhoy with Azolla (’i‘é) or ferm yord
nanare ('P.g) produecn mors tilleping thon en gpplication of
10557 W eloao (250

As gpowth edvonces frem early tillering do nestimam
$illoring, nitrogen cupplying capocity of diffavent trente
rents dilfcr conpidernbly. Tho nitrogeon content in Azolio
or form yoxd nonure Lo gobbing reloased and een be token up
by the plenk. The crop also reeoived twe oplits of total
jinorganic nitvogen an per treonbunent before mazinus $illoring
obege. Thepe cnsuro moximnn nltrogen avallablility in the
treatnents TB and ’5.‘5 than fhe othoar treobtzentn and mlghd
heve ennbled them $0 produce peximm $illering ot this
GhREC .

Regulss 1lluatrated by Pig. 3 furthor indieaben thas,
in general, conbined opplicetion 0f Azolls with inorgenic
nitrogen increases tilicring over inorgonic niitrozen slone
ab cagch levoel. Sinilay incrcooe in $illering due to Azclla
incorporation has been obgerved by Singh (19762) and Subudhi
and Singh (1980).
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Te e Leaf orep index
Tt io 0 be noted perbiecularly that the values of

loaf area index ave low conpercd to0 that genorally ohserved
for zice plontos Thiso loa duo 40 low tillering ond low
holght gemerally noticed in pandy solls of the arca,

Topf erco index ot flowering presented in Table 4
indlicaten thebt application of £ull doco nidrogen alone and
In combinction with Agolle or fovm yord noanure recomd nozinum
wmiucy, Applicaticn of 755 nitrogen with Azolla clpoo glves
the some index.

Several reporss heve chown thet leaf orea index
lacrensad with nitrogm levels (Peruvmal ond Lac, 19743 Rao
ob ales 197403 Falld ot 2l., 1976). DHoighd of the plent
conbiymes to increasc wmbll flouering fime, calnly beenuse
of en incresse in lenf lomgth (Ighimulka, 1971). Resulte
obtalned for TAL clopely folley the trand obgirved in
vho heighe, Hence $ho imcrenge in lea? lensih night hove

influeanced tho loaf ovco iwicx.

i1« Pogt hoarveot obgecrvoblong

11l.7. FYerecentopa of productive tillicrs

Regulto arc presended in Table 5(o) which indiecate
that higher lovels of nitrogen tend S0 reduce perccntege of
productive dllicro.

it ip oirecdy ceen from tho digeusolon on tlilering
that ¥ at higner levels ineressod tiller production &b
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omaxinun tillering otago. The resulto presented in
Toble 5(b) end Fig.3 alaoo indicate that highor ranicle
mmbey 3¢ rocorded in gccordance with higher levels of
nitrogen appliontion. This mey ‘ha- due to the converslion
of nore nunber of tilleors into poricles in thece btrostnentso,
Dut in thoe caso of low nitrogen levola, wost of the tillers
produced ot rexioun $illering stege 1o converted into
paniclos by reastricting the production of nunber of
unprofuctive tillers, becouse of redueceld nitrogen avallabllity,
vhen highcr levels of nitvogen are applied thee i
o rwoporsionatc increanc in tho number of  unproductive
tillera, which in twn reducen the percentame of productive
$illers in theso traatoento.

Similor obscrvabtions howve boon reporbed by Walr (1976).

11, 2. Yicld comnomeonty

() Doy 02 nanieclog zor ooguore potrTo

As mevecled fron Table S5(b) end FPig. 3, thore is a
wrogrogoive inerense in panicle production with incéeasing
ievels of niizogen eppiloction. In the Lirpt eron scooon,
caximes ponicles exe produged by the dreatzent recolving
2l doge of nitxozen nions. The treatoont’ receiving
2111 doge of nitrogon with Azolln oy form yard nenure hap
rocordod lover penicle nroduction,

Inerozne in ponicle nroduction per sauare nctre in

cccordanco with inerensing nitrogen levels Lo o generel
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trend in vico culture (Subbieh end Moroechen, 19743 Subblah
ob oles 19775 Doju, 1978). |

Yhen rice lg grown in o constanily flocded condlition,
she differences in nitrogen rooponse bejween rainy ond dry
geasons are cosocieted mainly with soler redietlon because
the flustuetion in other clinotic foctors Lo snell (De Datba,
970)., Tho first crop cesson io cheracterised by cloudy
noture of weatber, high ralnfall cnd low solsr radiation
(Appendix T, Mz.i; Yoshides 1978). This fovours pove
vogebative growbth of the plont utilicing albtrogen cupplye
thercby producing highez* numthor of wnpweductive $illers ap
Indicated in Toble 5{a). ‘The fortiliser uce efficicnoy han
alao been roported 0 bo cemporatively low in the fivab

orop seooon (Rocho and De Dotta, 1968). vhen forn yexd

| mnwe or Azolla io opplied along with full dope of nltrogen
in this seapon more tlllers ove produced ot mozimm tillering
atoge reowlting in more otvew yield ot horvost, s illustrated
by Fige3 end Figy7. Plge 3 furthor shows theb the penicle
oroduchion at 1007 U olone 1o appreciebly bigher than that
of 1003 U witk Azolle or form yavd ponurc. DBventhough pore
guantisy of I is avellable in the lattor treatments, thoy
have recorded lowor ponicle production in the first crop
geagon, concequent o0 the increcsed vegetaiive grouwth.

fat during the socond corep senson, incorporation of
Agolle olong vwith inorgenic pitrogen recoxds higher number
of pemiclen thon epplication of inorgenic nitrogen alone
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(Flge 3). Applleation of 757 i with Amolla ('3:7) hag
reglotored paximmm penicle production. Vhen Azolla io
incorporatod with 1007 U, there is o docyease in panicle
number though 4t io nob statioticelly elgniflcont. Appiie-
cation of farn yord menure with 1005 W (‘1‘5) hoo also recorded
tho saue lovel of pandcle production aoc that of the
trcatnemt (T7}. thon 1007 11 alone 1o applled, the pandcle

roduetion is slgnificantly lower than thet of Ef..'3 end '1‘7,.
In the pecond arop somsun, profuctive erficloney of nitrozen
ig hipgher duo t0 zeduecd losces and noye goler refdiaotion
(Rocho & Do Dabta, 1968). ALzoila or farm yord panure con
canply o ovhotontial cnount 02 nltrogen. Thig produces
nore nvnber of $illers (Fig. 5) ubich s convarted into
poniciss  probably duc to higher solar rofistion avellable
in the geapon. EZeneilcial effect of coumbined spplicatlon
of incrgenic nlivogon wiill Agollda over ayplicebion of

trogen clone 4o notleed ab avery level. Singn (1977e,
1978a) heo aleo cbserved an incresge in panicle production
dun to Azolle incorporation,

There geons t0 be cu oplimun lovel of lacypenic
nitrogen inr panicle production in tho sacondl crop season
vhen applied in combingtion with 4Azolle. It io pesm from
Pige 3 that the treasmant 1007 § with Azolla mcorgia
e lowor panicle munber then 759 U with Azcllo, Iio'c;éver,
these $wo treatoonts have recoxded cignificumtly bilghor

tiller production thon the corregponding lovel of inorpenic
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I alone, without much veriation betweon these two lcovels.
Thig shows that extra nitroscn applicd over and above 750
nitrogon with Azolloe hing been ubilped for producing |
unproduetive tillera,

Further 1t can bo ceen that when 1007 inorgenic
nisrogen 1o applicd clong with Agolin or fern yord nenure
or 75 N with 'Azolla, bigher poniclo production wos noticed
than application of 1007 N mlcne, Vhen inorgenic nitrogen
clome is epplied, panicle produchtion ghous & lnear trend. -
This rovealn the iaportonce of organlc nitrogen in sandy
poil. Tho inorgnnic U 1o not ceen ubilised properly oven
aftor 4 oplit applicobions. The plants might have 4o dopend
nore on organic source of Il for nroducing thip inportant
yiold attribute. Beneficiel effectn of Azolln nltrogon in
condy £0ilg have been noticed by Sewatdes et ol, (1970) .
(b) [hmber of filled ¢raing per ponicle

Ag indicated in Toble 5(b) exd ¥ig. 4, full dose of

nitrogen opplicd clong with forn yerd menuro (fi‘.ﬁ) producacd
highent nmuiber of £iiled grein por panlelco in the firaod
orop OCooon. 7955 nitrogen epplied elong with Azolle elso
recoxds a higher nber 1% hog already been establiched
that yicld conponenis, vizc., poniclc number awd number of
£illed graing, oxhiblty o negative corrclation acong cach
other (Matoughins, 1976). Correlation coofficlcnto glven
in Table 15 aloo chow thio negative rclationohlp between
numver of £illed greins ond ponicle nuoboer in the fivot
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crop seogson, Thio i Lllustrated further in Piges 4. In

the cape of paniele producticn, 1000 nitrogen with foma yerd
nopure produces @ louen nuabey per square uokre. This la
In turn night heve reduced the sunber of spilkeleto produced
por wnilt area. The bigher quantity of photosymthates
produced through increcaced nitrogen cupply in this treatnont
ight have helped to £111 noet of the sink, The corne trend
1o olpo nobiced in tho trectuent recelving Azolla with 754
nitrogen. It 1o 0loo scen from Fig. 4 that the negative
corralation between the panlcle nutber and the mumbor of
£11ed graing starts £ron the 0 nitrogen level, vhsn
inorgenic I alone 1o opplied. Uhen Azolla is incorporated
vith ¥, the nuober of filled greing increaccs proportionately
with panicle production end the neozative correlation is
meojected only abt 1005 U leovel, Thic indlontes that Azolla
incorporotion moy roduco unfilled grains, vhen epplied along
vith nitrogen upbo 750 17 lovel. This 4o agnin supported by
Fig. 5 on percentoge of £ililng. These findings eve in
confirnity with tho finding of Kulescoriye ond de Silve
(I977)

In the second crop secgon, tho number of filled graine
per pondele i maximum when 503 ¥ 1o applicd elone or ia
conbhination with Azolla. Tho obher tréa‘bmmts aloo perforn
aloogh elike, Table 5(b) ond Fig.4 reveal thot vhen
nitvogen ig oupplied upto 507 lewvel elther alone or in
conbination with Agolla, the £illed graino inerasse
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proportionatcely with increage In panlele nuabor. Juch a
proporbicmate inorcone is common in lower levels bocouse of
offoetive chonnelliing of phobogymthates to the spilkelete
whlch avo produced in lesser muimber (Motouchima, 1976). Bub
vhen nltrogen sopply 1o increasoed beyond thio level, tho
nogadtive relationehip oo stated enrlier cones into the
pioture (Fig. 4). Dub it is to0 be noted that solar radiotion
1o high in the peeond crop seagon enpeeially during tho
roproduetive porlod ag recd from evaporation values presceabed
in Appendiz T. Iich solor eneyyy during the reproduchtive
phase mighd have holped the crop to enhomse photosynbhcois,
viich eould bo effcctively chomnelled o £L11 tho oini:
(Izhimuka, 10713 Janchem, 19763 Yoshida, 1978). Thio might
bave ropudted in lock of slgmificant veriabion botwcan the
other trentuambao,
(o) 1000 grain wolrht

As ravenlod fwoun Teble 5(b), thousand gzain welicht ig

not mueh iAnflusnced by the trcatmemta. IHowvever, full dose
of nitrogm epplied alone (T,)y apd in combination with
Agollzn (1‘5) or forn yerd nonure (T5)y 08 well og 757 O
.opplied with Azolln (fE7) heove recorded o higher test weight
in the second exop So0S0N.,

According to Gopalesweny enmd Raj (1977), this
character docs not chonge ccn:aié’.crablj with increcoing
altrogom leveln, Dub higher soleor radiotion in the sccond

ex0p oeoson combined with lneronssd photogymbhesis duo to
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high nijtrogen supply In the treatmento Tg, *?:5, 11'3 exd ’137
pight have cagbled tho tremolocation of more photogynthates

to grain thoredby producing nore wolghb,.

1T, (3) Lenesh of nenicle |
Regult on panicle lenghb proesented in Toble 6 chows
thot eventhoush full dose of nitrogen opplied with forn yaxd

ramre recordo maximmm lonsth in the firvob crop seoson,
mach veriotien ia not obsorved betweon the trestnonto in the
gceond orop 8CI00n0.

In bich ferblilzer reoponsive, varieties poulclo
mnber 46 infleonced %0 o greater oxtent thon the panlcle
longth by pltrogen lovels (Babe, 1559). loncs increase in
vanicle nunber obtained in thios abtudy im gecordance with |
the lovola of nitrozon onplied elther plono o2 in cuubinge
blom widh Az;olla,;, pight have lefd the panicle lensth
maffooted.

11, (4) Yelpht of panicle

Hoximmm peniclo welght is rocorded when £ull dose

of nitrogen i applicd with fern yoerd monure in the first

orop peason and with Azolle in the second orop zcooon.
I.7her lovale of nitxogen application hao been found to
increase penicle welght (Subbicoh eb al.s 1577)e Efficiancy
of Azolla nltrogen is more pronounced in the second crop
gcoaoon probably due to hich nitrogen uso officieney generally

obgerved in this scason.
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11. (5) Percenians of £illing
Reoulto progented in Teblo 7 and Fig. 5 inmdicato

that in the first crop oeascn, 7505 U opplicd along with
Az20olla records maximum percontaze of £illing, In the sccond
orop season aled tho gane brentment recoxrds higher percentege
of filling evenbhoush thio 1o plightly lower than that of
507 nibrocen applicd alono.

Inoronoed nitrogen appiication heg hoelped to enbhance
tho munber of opllielots produced (Pagade snd De Dattm, 1971).
¥ige 5 illustratics that thore is o steep decreage in filling
when nitrogon lowvel io inorcasced beyond 759 U with Acolle
in the firot crop scasons In thig scaiscn. rhotogynthonis
end tronploeation will be less Qus to clovdy woother
(Sreedharen, 1975). Addition of cxeeos nitrogen further
espravates thio probleit.

In tho oocond crop pesson this deeline ig not drastic,
rrobably bezeauce of high oolar cnergy avellsble. It is
oloo to be noted thab waen 759 nitrogen ie evplied along with
Azolla wo got foirly good £i11l4ing in both the pecsona.
Thip indicatca the supcrlority of this trestnent in rolucing
wmfilled greinc whlch night hove beon obtolued through
incraaaa& mhotoaynthosio and affective tromslocotion.
II, {(6) Yield of r=aln

Regults care presented ia Table € and Flg. 6 fron’

winich 1% can be seen that, in the first orop scagon, supli=

cation of 1005 W elthor clone (TE) o in conbluntion with
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eble 15. Values of sinple correlotion coefficlanto

betvean yicld and yield conponantse
() Tippt crop ocaoon

Hos of No. of 1000 grain
paniclop £11lled woight
PEP 0Q.1 groing
per
penicle
Yield Qo447 0.060% 014
No. of paniole
per gjuere mejre .o 34151 =0, 405
Eum?ar of f£iiled
grains poy
m"li.clﬂ e o Q¢ 2813
{b) Second crop scamon
o, of oo of 1000 grain
renicles £i1leq walghh
PO £3.0 £raing
m-n
panicle
¥icld 002779 04286 0,022
Iwbor of ponicle
per gquare netye oe 04053 0 707" ¥
thmber of £111c3
graing por ronicle e e 0.210

vE¥3imiflicont ot 0.1 lovel






vield CHg/Ka)

grain

A3 6 GRAIN! yiELD IN relation to total NITROGEN APPLIED.

RIR5T CROF» SECOND CROP
3100 .
TOTAL
NITROGEN
TIR.CATNte.NT APPLIED
3000 -
T-NO NITROGEN o
2900
TA- AXOLLA ALONE 11-2
2800
Tg"50% NITROGEN a5
ALONE
2700
Tg 50% NITROGEN + gg o
AiollA
2600
T- 75% NITROGEN 67 5
ALONE
2500
T, 75% NITROGEN+- g -
AXOLLA
2400 _
17-100% NITROGEN 30
ALONE
2300 _

Tg'lOO% NITROGEN + 101 =2
Axolla

Tg-1D 0% N1TROGEK+ 106'54

farm yard

m) MANURE

1600
INCWCASE DUE TO
AZOLLA INCORPORATION
1500
DECREASE DUE TO
azoula INCORPORATION
1400 . - - - - -
Ti ta t8 Te t3 7 4 5§ B T< T~ T®© TS T9 T7 Tz Ts T3

TOTA L_ NITROGEN
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form yard menuro (TB) and gpplication of 75¢ N in conjunction
with Azolla (T7) regulted in oignificontly oupcrior yicld,
Sub appllcation of £ull dooe of nitrogen with Azclln (‘1‘5)
records o eignificantly low yield.

ndn yield contritubing fectors ere numbor of panicles
por wlt avee, nurber of filled grailno per panlele ond 1000
groin uolphd., It hoo bhean cotobliched that these conponento
hove high positive correlation with yleld (lintguehima, 1976).

In the first orop seagon, the treatnpento reeeiving
1007 ¥ alone or with farn yexd wmemure and 750 U with Azolle,
reooxd o tuch higher yield thon all the other treotnhienis
becanse of highor number of filled grains per penicle which
beors o high positive correlation with yield in $his oecaon
(Teble 15). Tho probable reecon for dscrecse in yleld in
the treathent which reeeived 1005 17 with Azolln may be due
+0 utilization of czceoss nitrogen for vegotative grouth end
otrow proQuotion inagtead of groin profuction oo scen fron
Pige 5y Fige Ta Pige 6 end Fige 10

In the gooond crop senson the gome trectnents 1.04, ‘
T3, Ty ond T7. rceoxd o higher yleld than tho rest. lowever,
during thiso sczoon, the treatpond "J.‘s glvoo almogt the sene
yicld eag that of TB' T, end T7.

Date on panicle production (Tablo 5(b), Fig. 4) chov
that o larger mumber of paniclos are reecorded in the above
4 trentoents. 1000 grain weight 1o aloo higher in theoe

treatuonbo. Correlablion cocfficlient veluco progented in
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Table 15 indlecte thet in tho eae_caﬁrl crop season, yield io
aicnificantly corvelated with nucber of pendcles oo well oo
‘J-OOO crain veloht,

Resulto on leaf oren iundex (Table 4) have gloo
rovealed thet in both the oeasong the ebove trestiento
regoxded maxlmm leaf even indox. Increage in leaf oren
hao been found 4o boneflil the plemt 40 onhance photooynbhotie
produotion by tepping wore nolmyr energy (Rao et ale, 1974a).

An loportont obgervebion recoxrded In bath tho geogonse
ig that vhen 757 I is opplied olong with Azolln, 4% poerformg
equally cfficiently oo thet of 1007 ¥ either elone or in
conbination with farn yerd panure or Apolle. Response
curvs (Fig. 9) indicoten thab the opbtimm level of nitrogom
with Asolla for peximm production lies arvowmad 757 . Ixbra
niftrogen pupplied over and obove thle lovel through the
treetoanbo Ty, ‘3:3 ond 5‘.‘5 hag probably becn ubilised Lor straw
production rather then for graln prodweticn (Fig. 0). Ueonce
it @ovealn thot 257 nitrogoa can bo gaved 4 Azolls io
incorporated. 7This is in agpeement with the Lindings of
Sundoran ob ale (1979), Covindorajen et al. (1979, 1980),
Srinivacsan (1980a), Naterojon et el (1980) end latorajon
md Sedeyepren (1980).

One of the obijectives of thles investipgation is to
ozplore the pocoibility of replocing farm yard nonure which
1o coably end linited in aupply, with Azolle. This objcobivoe

io ceen £ulfilled from the reculto obtained on yield end
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yield attribubes, Doth Azolla and farm yerd monure are
glow rcleasing sourcos of orgenlc nitrogen. Accoxding to
Bosonaebe (1977) 700 nltrogem prosent in Azolla s evellaoble
%0 o slngle crop. TFive tonnes of Azolla incorporated in
thio txiald oupplied 11.2 ltg of I while 5 tommen of farm yeud
nenure contributed about 16,5 Ui of He. Dub the nitrogen
in fam yod Danure is very strongly tlied up end ita
avellability to a single crop Ls genorally 307 (Allison,
1973). Hence Azolle comparce very well with fearn yord
nomure,  In 4hio conncobion, it moy bo pointcd oub fthab
Azolla hieo on odded advenbogo over forpn yoaod canure, Apolls
is o polf culbiplying ylond which can incrcase its blonass
over time end exn £ix an cbandent quontity of atnoophorio
nitrogen, Toxm yard oonurs, wideh lo & product of orgenic
reoyoling, exxwmot pub uwp ito own mano. 1t requires ooms
energy $0 be ulticatoly wed as a nanuve,
11, (7) Xigld of oitrou

Heosulto pregsenbed in Teble 9 and rig.7 indicate that

in the firat crop seascn, 1005 T applied cithor clone or with

Apolla or farn yord senure pocords mazimm strow ylold vith
roppeeh to ell obher trentuents. In tho second crop scason,
1007 U with Azolla produces m&mm yield, The treatnonts
recelving 1007 U with farm yard ooomre and 759 N with Azolla
cen algo be coopared o thioc. The Plg. 7 further Lllustrates
that increcooed nitrogen applicnbtion lnorcases straw yield
vhich 1o generally obsezved in rico (Kalyanllubtdy end



FIG.7. XIELO OF STRAW IN RELATION TO TOTAL NITROGEN APPLIED
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lorachan, 1974). Incyease in the straw yleld due to Azolla
incorporation with inorgonioc nitrogen hag also baen reported
(Singhy 1977c, 4).

11. (8) Harvest index

Resvliss precented in Table 10 show that as lavelp of

nitrozen appllicatlion increases, thoe hervest indez valuop
dcorcoae.

I% hoo been obeexved thabt lncroascd nltzogen cyplica=-
tion roduced howvest index (Xolyonilatty and Morcchan, 1974),
beoouge of hlpher otrow yleld, '

then harvest index valuco of tho $uwo sseoons ore
coupored (Fig. B)p 4% con Do oeem that the Lirct crop season
records o vory low velus conpared to the gceond cyop soaoon,
This io duo to highor ptzow yield (Teble 9 and Fig. 7)
obtelnod in tho fizpt crop pecson beeauge of low ounlighd
and cloudiness which favourcd vegatative growth,

I% is alaso noticed thab the treainents viz., Tge T
and ’3.‘59 vhleh pecelved hipgher npitrogen supply ovor and ghove
750 1 with Amolla vecoxde? a low hexvegt indes. The
lvercosed sitrogon supply In theeso Sreatuento has fovourcd
cbhraw productlon rathor thaz grain production. 14 Lo aleo
secn thet whenovor Azolle i incorporated altheor with 507
T or 754 I, horvest ivdox valueg incrcesc rothor thon thab
of lobter alone, Thio agmin yoveals thab ab theso lovelo
of npitrogen eppllceabion, greln producticn Lo moro hemefitted
then otrow prodvetion thyoush Azolla incorporation.
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117, (9) Chonieal analyeis studicg.
TIT, 9. 1. Elont analyoln
(a) U 2 ond I’:':- gontent of rain
Rosulte’ yrescatod in Toble 11 reveel that 1, P end
K content of grain is not mich influeneed by tllxe' treatocnto.
It ie almaady éaen shat the increasing nitrogen
application ei‘c&:w alone or in combiration vith Azolls or
Porn yord ronure émnanced biomass mroduetiom through grein
and gtrows * Uptake otudles cleo reveal the cane trend
(Toble 13, Pig. 10). Honco the combent of N, P &8 K does
1ot vary wuch, | Subrenonian et el (1974) end Rao ob al.
(1974b) rave eléo recorded slnilar regultse
However, in the first crop season, the trestments wbich
recelved noxe ng.trogeu guch =0 1005 N alone, or with farm yerd
nepuro, record higher ¥ content. Uﬁtake studies also roveal
that i shese t%eatmmtn the increesed nitrogen eupply is
better utilised for grain productlion then strew production,
In the pecond crop ssason, the high nitrogen treatw
nantd, guch es 1002 U eithew alomo or in combinabtion with
Azollo or farm ,yn.ra nenuEa, gorerally recoxd a low K content
of groine Thin: 1o attributed %0 the higher grein production
in these treatneato, while rocciving the sane quantity of
40 as in the o%har troatoanto.
(v) N, 2 end X' content of strew

Ny P ond K conbennb of straw io kot cuch influenced
by tho trestnonte (Table 12). Highor upbeke of these nutrients
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in poeordonce with higher lovels of N Ip indicebed in
Toblo 5. Tobol bioclogicel oubput ie aloo high (Yeble 8 and
9). Honee the contont renaing without ouch variation,

Hewczvca?, in the fivet crop season, the dreatuents
receliving 1007 ¥ clther alons or in combimndion with ferm yerd
nonure record ¢ lower I contemt. It 1o seen from Fige 10 that
conporrbly ov ausntlity of nitrogen o chanmoalled tounrde
a¥rew productlon da thess trealuanta.

K content of tho otraw io also 20w in trentnents
veceiving kigher U lovols in tho gpecond erop sencvn, boceuge
of Iigher atray profduction, wille reeciving the neno dose
of 1§20 eleng wvith tho other ireatnonits.

(e} Up B and X unteko
T4 i revoezled from khe Toble 195 that in f£ivoy cyop

¥

coason noazimm upbolte 'Le mocoxded when 1007 U is applied along

4 Azolla (7)) whereos 732 1 ulih Azolla (T,) repistors
nigheat upteke in the geeond srep goaatn,. Iznereoced vegoba
Live grouth end gbrow pyoduction in rolotion t0 ineneascd
ndtrogen ovellobility fn tweotouad T in the fivst crop
nesaon ond bigboe craln seodection in treatnent ‘I.'? during
the scoon! cevop soosom hove enablod the $reatnembo b0 record
thepe resulis in dhoe Pagpockive seasong,

o goneral. it con ba 53{:::* fren Table 15 axd Dipe 10

kot higher leveis of nitrogen eppdienticn ouch o 1005 6
olbbhar alone or with Ascile or fore yord moaure and 755 B

with Azolie yesuld in Migher uptoke of Ty P ead I in hotir the
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geapno.  1ncrcaocdt upboke of 1y P end X in pecordanceo with
H lovols ip comnonly obsorved in rice plemt (Gopalasucny
and Rojl, 19773 Beju, 1970).

I1T. (9). 2. Sob) ennlvote efter oropning

Rooultes on dobal W contant, organic coarbin, C:I roatio,
evelloble P end oxzchangeablo K in tho s0il afbeor oropping
pregentod in Teble 14{a) and (b) indicate that much verietion
ig not oboerved botuwsen the treatmanto.

Tobal nitrogm content of thoe solil did not vory
olgnificently in both tho scasonsin diffeorent treptuents
beeauos of higher uptcke In sccoxdance with increcsing
nitrogom levels. lowcver, in tho occond coxop saooon, the

trentnonto which rocolved highor lovels of nlizogen recowmicd

- mmorieelly higher contents Such o teamd io nob noticed in

the firsh crop season probably beccuse of hoovy dowwm pour
due t0 uvhich the altrogen odght have been weohed doim.

In tho flrob crop seaoon, Azolle incorporated plote
record mmerically highor vmlues of orgonice eorbon eonternt
and lavpger Ct rotlio. Date published by Subudhil and Singh
(1950) has aloo vovealod guch a trend. In the sccond orop
ocoageny louwcot Cilf ratio is recorded in the coatrol plod
beocanoe of feixrly lou I content in thio treatbent,
Arungchalen (1960) obgervod that Azolla treatel plots gave
o highor votol pitrogen, orgenic cexbon ond evollable P
contonts A repord by Veokatoramen (1960) has also indicoted

the cone trend with no chenge in phoorhate stebuo.
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'Imorpo:atim of Azolla or form yerd oanaroe does
1nob nake a siguficent contribution towards enriching tho
soll, This may be due to ths gendy nature of the soll which
reguires. fairly bigh quantitien of organie matter %o J.mpi-ave
the s0il1 progert;i.ea.

Hitrogen ecenggi‘
1t 40 already geon that 259 of the U requirencnt cen

Iba saved if Amolls incorporation is resorted %o, Further,

o regrepaion equabion woe workeld oub $o £ind out the optimm
doge for maximum production (Zeble 16). Ths response curve
wop aloo £ltted end e prepented in Fig. 9.

. It en be soen from Pig. '0 that the curve is
qualratic when Azolla $8 applied slong with inorgenic in both
the seamons. The curve is also gqucdratic when inorgenic
nitrogan slone 18 epplied in the second orop seocsong tut &
linsar trend 1s notliced for the eame in the first crop secason.
In both the scasums, whon Agolla is incorporeted elong with
inoyrganic nitrogen, the curye aluays iiaa above that of
inorgenic nitrogen alone which reveele tae bmeﬁ.olal effect
of Azolla morporaticn.

During the first crop peason in Azolla spplicd f£ield
tho optlmun lovol of inorgante N is 62.64 kg/ha for the
coximm  production of 2700 kg grain. Optioun levol of
inorganio U elopne conmot bo worked out sinec the yield showsd
& lincar trenﬂ. Considering the foot that X kg/he of U
(recomnended dose) hos givom an yleld of 2604 kp as per
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Pable 10. Optimm level of ¥ for moxioum production,
average response rablo anfl aversse apparend
7 recovery with and without Azolla.

Firnt crop Segond orop
Withount tith Hithout Hith
Azolln 201lln  Amolla Azolls
Cpticum leyol of
1 (kefha) for
naxirnam
producticn - 62464 121,35 76499
Grain ylold at
opbimma lovel
(kg/he) ' - ' 270t 2500 2939
Avereoso roprongs '

shkKe 5e34 8.20 10,93 2040

Average apperent
H »ecovory ‘ . .
perecatose 24405 29403 29.00 5557




80

regreooion equation, this pight be compored with the optlomm
levol for the conbined ppplication. Thiso conperison reveals
that only en edditional yicld of 98 kg of graln cen be
mrodused by the oxtra quentity of 27.96 kg H. Henco it con
bo infexred that in tho firpt oxop season application of 62464
kg Ui/hn (709 of recommended dooe) in combination with Azolla
Q5 t/ha Lo the optimun dosge glving moximmm production,
Agolln incorporatlon con save arowad 26 kg I in the first
CIOp 5Casin.

in the ocoond crop geason, the opbion doze to produce
tho masimen yield of 2939 kg of greain is 76.99 kg/ho of
inorganie T (85,67 of %he rocommended dooe) wien enplled along
wlth Azolla. Uhen inorgenlc I plone is appliod, the opbioum \
lics evomd 121 kg with the naximm producstion vobentiel of
2908 gy of grein, Conparing thege two levels which give
aloost paue yilolds, it con be assmed thot a quantity of
44 kg U can be saved through Azolla incorporation in this
genoon, lousver, 90 kg U/ba being the recocmended doge, ab
lcoot e saving of 12 kg U cam be effeoted, AL Azolla
incorporation io regorted 0.

The optimm leovel for the sceond cyop sceson is
found t0 be higher than thet for the first crop sceson. This
1o nalnly duo 0 the high nitrogen efficlency guonerally
obtalncod in thiec senson. The lincar reaponee in thc fivod
c30p scacon end much higher optimm in the sceonddl cxrop

acooon for inorgmmic W 2long applicobion ean bo atiribanted
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%0 the poll type under invecbigntion., In candy collp,
Inopltc of the 4 oplite ve have t0 epply nore guentity of

I o geb the dealred offcct. Therefore the form of nitrogen
gecng 60 hove ployed o very dainent role in deterninding

$he yield reoponso., Azolla being en orgenle gource of
nitropen hos resigted leoching losges ond hag ceted co a

battor & eowreo of nitrogen to the crop.

Degnonee roblo end enporont I recovery

Referring $o0 the Table 16, Lt con be further oeen
thot avercoe reoponss ratio Lo generelly uicher (2.5 = 5 tinen)
"in tho gecond crop ccagon. Whon Azolla o incorporated
along vith inovgonic nitrosen, rosponse lo further increascd
t0 a congldcrable extonlb fron 5.34 to 8.50 in the firat orop
geason ond feont 10,75 50 20,40 in the second orop £oRI0N.

A aindilor trond Lo 0loo noticed in tho gaoce of
epparent nitrogmm recovory porcentosc. A ronartkgble inceroase
ip obtained in the gecond crosy coogon end recoveny io ocem

$0 be o0till Bigzher with Agollo incoprporation.




SUMMARY



Vi, GSURINRY

An .mveéugation on "Hitrogen ezonomy through
Incorporation of Azolia in vice" waes cerxied out at the
Agronontc Research Stoationy Chaldkudy in the first end
second orop secsons of 1979-'S0. The meln objectives of
the experioent worose=

(1) To investigete the effect of besel incorporation
of Agolle on the growth end yleld of rice,

(2) To apuepe the saving of nitrogen by incorpore=
tion of Azolla,

(3) To study the relative efficlency of Azolla
incorporabicn 'm the £irat cmd sceand Crop 9essins,

(4) To oveluate the importence of Azolla gd“asn
alternate cheap source of orgeale nitrogen for rice.

The trootments, consisting of different levels of
altrogen, .2+ 90 kg/ha (100 per cont recormended A0so),
67.5 ka/he (755), 45 kg/he (507) end no nitrogen control
alther elone or in combinetion with fresh Azolla (5 t/ha)
ard 1007 N with farm yard oanure (5 t/ba), were replicated
thrice and laid out in the Hendomised Dlook Daasign. The
results obtadned ave swmerised belove

(1) Agpplicetion of 750 T with Azolls wes found to
recoxd the sams holght an thet of 1007 U, applied eclther
elone or in combination with Agolla or forn yord panure,
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(2) Tillexing wao nod ccen to be influsncced by the
treatnonts et corly tilloring shege, whoreos 1007 17 appliecd
nlong with elther Azolie or form yord nanure recorded
higheob tilier production ot tho maximum $illewing stage.
Inorgonie nlitrogon epplied in conjunction with Azolle gave
oore $Hiller production thon application of N olone at {hig
sbagc.

(3) GSoventy ,,;E'iva per ccnt ¥ with Agolls produced
the pane TAL co that of 1007 N epplied either mlcone or with
Azolla or form yexd o o

(4) Inorgenic ¥ olone ab 759 level wes Lound to be
sufficlent for higher panicle production im ths first crop
poaam vhoreag in the second crop geason, incorporation of
Azollo in sddition to 757 1l woo sesn reguired for neximam
ponicle mambore. Iurthor lucrense in U1 gupply 4id unot
onhenice this yleld otitridubo in the respective oenoono.

(5) Tuober of £illed greins per penicle wos Raxiinm
vhen 755 U wes applied along with Azollo in the first crop
ceason,. Ho remoriable variaticm wao observed gnong the
treatnonts in the gecond crop seeson.

(6) 1000 grain uvelght uzs not influemeed by the
treatnoents in the flyot cxop secoson. 757 T applicd slong
with Agolla end other treatments recelving higher levels
of ¥ recordcd the same tcat welght in the secomd crop sensone

(7) Tenicle longth was not affected by tresinenbs
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in both the secaooons whoreso penicle welght wes incereascd
in aceordence with U levely in tho cccond erop 0ogothe

(8) neduced perconbogs of filling was aoticed ot
" pigher lovols of W 4n both She scocons. Thip decline wes
dractic in the fivol cvop éason. Applicetion of 7575 W
with Asolls vecoxdsd o nighor pereenteso of f£illiing,
porticulerly in the £izot crop ceooca. |

(9) 755 U7 with Azolla won oufficlond to produce oo
mich grain yield as thet of 1007 I oithor alons, or with
Azolle, or foxm yord nonure, Azollo was battor ubilioced
for graln productlicon in the cecond orop seacon and lto
appllontion conpared favourably with forn yerd momuwre on
a source of orgenic H. Incorporation of 5 t/ha of Azolle
could gave 259 inorganic I reguiremomt for rica.

(10) Strow yield inereascd with nlSzoscn levols
cgpocially in combination with Azollo or form yord maﬁure.

(11) Applicaticn of Azolls or ferm yardi wmanure in
conjunchion with! inoxassdo 1 geve highor volues of B thon
tho lotter oloo.

(12) lexiram uptake of U, P end K weo recordad
waen Azollo wag incorporated with 1007 11 in tho firot crop
pooeon ond 750 1 in the cobend crop gocoon,

(13) lueh vopristions could no% be obaerved botueen
treatnento for Totalll, orgonic carbon, Csl ratio, cysiloble
¥ or cxchanzecblo K iz the poil after cropring in both the
£OOC0N0 .
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(14) Reosponos study showed that 62,64 kg/ha of N
was the opbimm 605.3:: vhen applled in combmation with Azolla |
elving oo yleld of 2706 kg/ha of grains in the £iret arop
scenon. This was conpevable tO the grain production at
50 kg H/ha (26804 ke/hn)s Honce Azolle incorporaticn could
oave 26 kg U in the Lirst orop ceasm,

in the secemnd orop scagon, T70.99 kg U/ha wag the
optimm level i4‘.'01:- naximn grain production of -2939 kgy vhen
applied along with Azolle. If applicabion of inorganic ¥
plone vos ramﬁea oy the optimm level would £o upto
121 kg/fha, w!.th g profuction potential of 2008 kg, which
indicated the poopibllity for e saving of 44 kg Ui/ha with
Agolla incorporation in this sceson.

{15) Average i'asponae rotio end epparent N recovery
peroentage were nore in ths second crbp season. The
coubined appl;cation of Azolla with inorgenio [T xecorded
higher values than latter alome in both the seesons,

The following arc some of the future lines 0f work
mugsested for further investigationa.

(1) lNutzritionol and environmental requirenents of
Azolla grown es & pwre snd dual ‘orop with rice,

(2) . Possibilitien ot greing Azolle in the first
erop season ead ut:l.ueat.ign in the Scoond crop season,

 (3) Residual effcot. of Azolla incerporated in the
- £irot or secani czop seepon £33 corsequent saving in
fertilizer 0 in the suaceeﬁmg 8200800,
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(4) Conporison of Asolln with other easily
deconpogible organic nonureo. |

(5) Pogsibilitico of ubilication of Azolia in
different rice goilo, .

(6) Decomposition end mineralinsbtion patbern of
Azolle, oilther incorporatcd or wnincorporatod with or

withoud U appllicabion,
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APPENDICES



APPERDIX I

. Msteorological data for the eropping period (1579="G0) end the average values for the last
. - four years (1976<T1 = 1979°80)

Stemdoal  Teriod Totel reinfall Hean winimon Yoon mozlmum  lean pon evapos
weel ' - {om) teoperature(*C)  Scmpereture (*C)ration (em)
A B A B A B A B
87 . July 2+8 205.4 84,2 238 2440 28,3  28.9 #2384 #2308
28 g=15 215.2 15041 23.0 235 2845 2044 267  ,288
29 1Gw22 45.2  184.4 2548 23,5 . Fled 208 e3533 #3280
30 23=29 166,0  226.8 23,6  23.4 28.1 2840 «250 «287
7 . Amgh 2082 12043 25,1 25.8 272 2943 o277 319
32 G=12 118.0 9641 251 2441 30.0 3043 «265 317
35 15=19 2140 43,5 257 279 201 209 »301 520 .
34 20-26 10042 103541 2544 2348 20.9 294 +330 «263
55 27=2nd
36 =0 2100 45 o4 24,1 2441 31«1 30.6 «401 =514
37 - 10=16 8942 0.8 . 254  25.8 F1e7 30«8 . o409 «380
38 - 17=23 . 979 3745 23.6 23,7 20,1 30.6 «222 o347
40 Octobder ’
1=7 35 40 37.4 258 240 504 3143 +344 360

4% E=14 45,0 G2.2 2549 2442 3140 5140 #3582 «310

~

conbinuedaee



APPLIIDIX I combinued

Standard Period - Total roinfell ~  llsan pipicun ilean maxirmm Flean pen evapo=
week (rxa) Senperature(®C) teoperature(®C) ration (cm)
. A B A B A B A B
42 15=21 72.4 157 = 23.1 23.8 32,9 314 0533 «308
43 22«23 8244 68.6 2441 24.% © 33.3 317 #350 o327
44 29=43h '
Hovenber 2745 49.2 24.2 2443 3247  32.2 «319 «337
45 - 5"11- T =7 8413 124.0 ’ 2402 23 0'5 32 03 T 3113' ' 3354- : -3 ‘7' -
46 12=18 93.6 58.4 23,7 2347 32.4 319 «305 297
47 15~25 £8.8 7940 23.6 23,0 3040 31et 2252 S15
48 26=2n3 o ‘ '
Degenbesy - 5544 4749 242 a3 OG 7% | X150 - 209 «304
49 3= ) 20 6% 2349 22.8 '5214 320 -356 0354
50 10=16 ' 3.0 428 83.3 2145 5342 3244 355 4351
5% ° 1723 mil il 2046 2146 3440  33.2 +366 360
52 23531 _ ml 24.3 20.4 21.1 - 3342 3248 0391 - o375
- S=14 K1) nil 18,7 1949 33.9 33.6 471 426
3 15-21 Tl nil 18,9 1949 34el 3347 <452 405
4 22-28 . bt 1M1 18.7 21.1 S54e1 3440 439 433
5 20=-4th
I ebr___g__am Hil il 22e 2265 3365 &01 49 ‘.ﬁg i
Totald 2021.5 2052.6 - - - - - -
m - s 228 _2_5 R3] 31_3_4 51 -E n337 -341

A = During the cropping period B = Average for the last four yeears



APTEIDIZX 11

Abptrach of caalysis of variance teoble for height (cn) ab different shoges of crop growth

ligan gquore

Ferly $illoring

Ponlele inigiation

Souzee ag Pirot Sccond  lMean Firgt Second Mean
O] cTOoD Qrop cIoD

BlOCI: 2 1 l4219 0-3742 - 5 D7m 4:“320 -
Scasen 3 - - 307.260% - - 5344020
Freatamb 8 11 .2820% 6 .94OQ 123150 TS e1392% S2087T#% 92 16402
Treatnont

p
Senson a8 - - 5.81G60* - - 1540620 %%
Bopow 16(32°) 0.6946 4.1530 2.4240 2,193 54961 3.,0770

0 Velne in parenthesio ghows the d€ for cryor of neon

*Significent ot 5% level
#23ienificant ot 1, lovel




APPENDIR I continued

Vegn oouare

B 508 floyering Horvooh
irot Second Pirot Seeand
Souxeo | at Syop er0p Hean. oren CIeH | tlean
- oplex . T 27 T i 104za - T 102987 T 3,071 0 e
Seoeen 1 - - 2558 4553%% - - 1645 ,95%%
Trcatnent. 8 3127200+ 22 A89% 42,8%%% 72,2704 10.£93 FL 45"
Trestnont ' '
x ’ ' .
Trror 16(52%) 4239 7.702  5.653  4.1819 64476 5.329

© Vgslue in porenthesis ghous the df for error of nean

* Significant ab 57 level
=% Significemt at 10 level




AYPEIDIE IIX

Abgtrzot of snalyeio of veriance teble for total number of $illera per hill o different shioges of
opouth end AL ot 505 flouering.

Yepm sopores’

Ho. of tillers/hill

Ferly $11llering

SHaxioun tillening LATL
Myeat Sccand Fipgh Seeond Pioatb Second |

Source asg ' crop crop Hean CYOp crop lMeen czop crop liean
Block 2 0.6315 o0.287 = 14285 6,675 «  cua9ll 0.702 -
Season 1 - - 19,4%?3 - - 15 .5%2 - - 0.2452

£ b g » .
Preatnent 8 2.264%  1.1008 3.135  3.89%8 7.680  10.007 0.20157 0.228  0.2157
Tregtnent : ’

z

S@ﬂﬂﬁn 8 - - 9 ,-.‘25 - - 1 '553 - - 0 .0%3
Error :16¢32°) 0.1078 05235  0.320 007252 1,765 04919 042965 040839 0.0563

@ Yelue in parenthesis shows 4f for error of memm

*Significant ot 57 level
#3538 mificent ot 15 Level



APPLIDIE IV

Abatract of cnolysio of verience boble £for percentege of productive $illers and yield

conponents.

cam sauare

Poreantoge of productive tillers

$0, O0f pmnicles por hill

et harvest

Source art Firat Secomd Hean Pirgt Jccond licon

crop crop Ccrop crop
Blogk 2 504255  5.004 - 1,258 1.336 -
Seagson - - 143.54% - - 0.8317
Troatoemt B 85.418  93.027 61,60 2.008  3.835 4175
Treatnent
Seantn 3 - - 59467 - - 728"
Trzor 16(32°) 2041 43.471 35.94 0.1924 0.8147  0.3036

O Velue in poranthesio ghoun df for error of mean

*SigniTicant et 5% level
#2gimificont abt ¥: lovel




APPITDIX IV continued

Hesn oguare
Yo, of £illed grains/panicle 1000 grain velphd fae

Souree af Pirgh Second HMemm Hizab Second lMgem

- e crop crep erop ey . -
Block 2 4.972 28,679 - 12,512 2,966 -
Seazon L] - - . 126.55 - - 22,106
Presicent 8 119.609%s 50,818  95.418 4.400  13.718*  6.651
Tres}t.ment ' -
Seagon 8 - - 840995 - - 10.867*
Pyror 16(32%) 20.998 22,609  21.903 24825 44670 34847

Q Value in paranthesnia shows 4 for error of ncen
*Significmt at 57 levol
va3imificont as 19 lewel




ATPEIDIX ¥
Abstract of anaslysis of varisnce table for lengbh glpanicle. weight of panicle smnd percentege of

ligen sjumre
Lonsth of panicle (Bm) Ueight of penicle (g) Pereentose of £illing
T 77 Fipst Second First Secmd Pirst - Second :

Souree ar crop Corop Hean CrOp  CTOp Heen ~ erop crop lesn
Block 2 0.820 54725 =  0.00271 0.004958 = 64253 5.634 =
Season 1 - - 0.507 - - 1.612 - - 18,073
Tresttont 6 0.890 1,115  1.755  0.06496 ou73h 0.100 36.810 4.614 21.351
Treatuent x , -
Seanon 8 . v 0.216 - - 0,088 - ~ 2037
Ezror 16¢327)  0.281 0.5814 0.4315 0.00047 0401735 040129 2.743 13.530 B.140

] Q‘:
O Velue in perentheals shows Gf for mo!ﬁnean

s3ignificent et 59 level
exgiend fleant ot 19 lovel.



APPEIIDIR Vi

Abstract of englysls of vorience table for grain yield, strew yleld and e;gaﬁfgemt index.

L

Mieon sluars

Grein vield (kg/ha)

Straw yield (kg/ha)

Hervesab index

FPirat

Zource az 2irct Sceomd loan Scecond  lieon Pirat Second llean
CXop  o¥OD crop &roD crop  CIop

Block 2 6945 33016 - 56467 261615 - 000134 L001095 -
Season 1 - - 52104 - -~ 20875100 - - 2655
Treatment 8 209758 1053585 1155335 1320187 1396638 2541387 .002587 002545 .003983
Treatnent.

Scaﬁgn 3 - - 187985 - - 1744?5 - - 001178
Ervor 16(52%) 14676 20362 17519 34020 62652 48441 .000324 0009552 000633

O Value in porenthenlso sihows the 4T for error of peon

*Sigmificand ab 5% level
#53imificont at 15 level



APPEIDIX  VII

Abstract of annlysls of variaace table for U, P end K content (per cent) of grain.

lesn square

i} P

E

30&133 ;1’::' Pirot Second llesn Pirgt  Second llean First Second | lHeen
: . crop - orop arop exrop crop | crop

Block 2 «026TT 401547 - 00030 L0004244 2 = L0000 003079 -

Seanon ] - - 20512 - - ~L0006087 - - 24004

Trestuent 8 0595 L009715 01592 00051 .001155 .0006885 L00108 .005752% 00327

Treatment

X *w

Season 8 - - 030755 - - 0000812 - - 00357

Peror  16(32% 300133 00800 00511 000346 .000466 .000406  .000822 4001829 00133

@ Valus in parenthesio shows the &f for error of resn
*Sipgnifieant et 57 lovel '
#*5ignificent at 1 level



APPIDIX Vill

Abstract of analysic of veriance teoble for I, P and K conbtent (per cent) of shrav

I B P X

Sourcoe af Pﬁgt iﬁggnﬂ llcen 3.%3;3 23‘5?& Heoan gggt igg;nﬂ Hean
Dlock 2 .004024 LOD01379 = LA0053 001463 @ - 0109 0649 -
Season 1 - - 05847 o= - 0034069 - - 10.4426
Treatoent B L0205 02331 02475 00088  .0007T175 .0007099 L0123 L0855 0.0283
Trcatinont

Seanon B - - 01673 - - 00094770 - - 0.02914
Izpor

'(‘geo) 005563 003502 00458 000165 0005209 0002475 00802 0118  0.00960

@ Velue in porenthesio chowo af for error of pegan
#Signdficont at 59 level
#2Siemificant at 15 lovel



APPENDIX IX

Abstroct of mmalysis of verience 4edle for U, P amd & upteke {Lg/ha) ab horvest

llean gonove

Fivob Secaag Hean Piras Sec0n§ Heen Fingt ﬁccoga Heen
Sourcg daf CIrop orep CFOD  CI0n- crop lehige}»
Bloglk 2 9,715  8.274 = 1.913 1.0996 o 23,535 222,475 -
Scason 1 - - 673.55 - - 1744345 - - 83,220
freatment 8 198570 350.056 504460  14.127 36.715 44.322  257.334 725.610 £56.053
Treatnent _
Scason 8 - - 52.949 - - 64508 - - 126,644
Frror 16¢32°) 10,628 12,986 11.507  0.69% 0770 047313  17.802 36.536 27.214

@ Ypolue in porcrtheois showo df for error of mean

~T
04

®3ipgnificont at 59 level

#10imificant at 190 level




AFPRIDIX ZXa

Abvstract of analysls of varience $cble for Totel H, organic carbom {per cent) esnd ca'ﬂ ratio of soil

after cropping.
- licen gouare
ji] Orzanic carbon CiH retic
Source ~ 4f  Firet  Secomd  leen First - Secomd lean — Firot Second lHemn
CIop crop Crop erop crop crop

Dlock 2 000278 000537 = 005733 01205 -  18.674 20,08 -
Seasen 1 - - 00072 - = 33 - - 157.662¢
Trootment O 00014 00008568 .00013* L0288 .005608 .01429 10.91 15.385  2.562
Treatnend

Seoson 8 - - 000067 = - 01683 - - 23.009
rror 16(32%) 0000728 .0000398 0000563 006283 002996 004638 5.T79 34937  4.658

*3ignificant at 5% level
»#gintificent at ¥ level

@ Veluo in parenthesig shows df for crror of nean



APPERDIX Xb

Abgtract of anelysis of veriance table for svesilsble T and exchiongeavle K in the soil (ppn)

after cropping.

- Hesn squase

= -Availlable- ¥ - Exchangesble & - -
Souzea dg E‘iz:;t Second  liesn Pirst Second = Heen

cTop erop orop  €rop _

Block 2 350.865% 167.355% = 31.194 22,028 -
Season 1 - - 39.765 - - 5724004
Treatnent 8 63.247  39.500  45.71 63.625 59.005°%  47.204
Troatuent ’
Season & - - s6ae2 - - 75 346
frwor 16¢32°) 79.444  37.079  58.280 33,024 14.708 24.316

*signifiesht ab 55 level
**3ipnificant at 13 level

© Valus in peranthesis shows 4% for error of ncen
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An emlment was condueted ab the Agrononlo Resesrch
Station, Chsnlohwiy, during tho first and seeond crop seasons
of 1970«='80, The affect of baspl incorporation of Azolla on |
growth and yielﬂ of rice woo investigeted in oxder to aspeps -
the poving of nitrogen end evaluate Azollo s gn alternate
cheap gowree 'off T for rice crops The trcatments, comprising
aifgorent levels of rceommended doce of N (0, 50, 75 end 100
per cont of 90 kg N/ho) cither clone or in conbinotion with
Agolle (5 t/he) cnd 1000 T with form yord mamwre (5 t/ha),
wore repliaate;i‘thriae end loid out in the Rendonised Block
Daslgn. , .

The study rovealed that whon Azolla wes incorporated,
753 U weo oufficlent to produce the cimilar holght end LAT
a9 obolned £rom 1007 I applied elther clone or in cocbines
tion with Azolle or foarn yerd menmure: But incorporation of
Azolla ar form yord nemuve vith 1005 B was regulred to gob

nxinun $4llering ab naxionn tillering stege.

Incax'gci’ahmn 0of Azolla in oddition to the apﬁlicatim
of 754 ¥ waa femﬁ t0o be roquired to achieve higher panicle
production in the gecond orop seacon whercco the letter alone
wes gufficlent n tho fizst crop seanon, Agolla incorporation
‘elong with 755 ¥ sleo rocorded o higher numbor of £111ed |
graine por penicle end higher porocntege of £i1lng in the
fivet crop soogon, |




In both the sessons, gpplication of 75% N along with

e tho maormmt%.an of Azolls wen found $0 be enough 10 produco

ao rmch grain yield as obtoined fron 1005 N epplicd cithar
alonc or in coubinstion with form yerd panure or Azolle,
Azolla could be comperad fovourably with ferm yord ronure as
& sourse of organic nitrogen, Incorporztion of Azolle could
pave 25 of the inorgonie I required for rice. _

Straw yicld increased with nitrogen levels perticulexly
in cozbination:ulth Azolls or form yard momure, Harvest infex
values were !}igher vhen Azolla op feym yard nmamare wog applied
along with inorzenio nitrogen.

24axi.mﬁuptake of Ty ? and K was ramxﬂeﬁ whan Azolle
wep incorporsted with 1007 N in the first orop season and
vith 759Nin thé second erop mescon, Applicstion of Azollo or
farm yord me 418 not hove eny infiucnce on noll propertiecs,

Rouponse study ehoved thob 62.64 end 76,99 kg of 1 pex
heotare uere tiie opbitnum domes Ain combinstion with Azolla %o
produce maximun ylelds of 2706 kg and 2930 kg of grain in the
firat and B-eeoha orop scasons reapectively, On comparison
of thege vwith inorgmic U applled slone indicated tho
poaoibility of o soving of 26 ond 44 kg of N through Azolle
incorperation in the f£irct and second orop sensonsréspectivelys
Coubined applicetion of Azolla with inorgsnie If slse
resulted ia o Meﬁzex' zeoponge ratio snd apparent U recovery
than with the latter alonoc.





