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4 YIVG EXPERIVMENTAL SIUDIES OR LZOLLA BINNATA ReBr.

Azolla pinnetg R.Br. was cultured In plastic treys
under in vive systenms,to find oub the effects of modified
mediun which supported optimel tlomess production,under
in yitre conditions, would equally/better support blomass
production of Azplls, under these expeprisentel conditions.

The rates of ammonification of Azplla in iis vegetos
tive and gporulsting steges of development were Invegtigated.
smmonification of Agolls nitrogen sberted after the plenta
were incorporsted in the flooded soil end they started to
decompoges In addition, the various minerels of jzolle
biomass also got incorporsted into the soil, Thereiorve,
mineral composition of A. pimnats ves carried out. Applicae-
tion studies were conducted on incorporation of Azolla in
soll in vhich rice (paddy) variety IR 28 had been grown.

SECTION 4 ¢+ Blomass production of Azollg

Experiment 14

Binmaga production of qullgt in Vatanebe and its
nmodified medium under in yive conditions

Two grons of Azolls plants from in vitro stock cultures
were incculated in one litre of Weotanabe mediue gnd modified
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medium in plastic irays. Culbures were incubated in culture
roon at 25 + 2C in 1000 lux light intensity for 16/8 hours
light/dsrk cycle. Weekly renewnl of culture media was done
and biomass production was caleulated efter three weeks

experinental period.

Bight £0ld increase in biomess production wes x‘eqorciez‘d
in fgzolla cultured In i%a%anibfmm@fitim wvhile twelve Fold incre
ase in Azolla blomess occurred in modified medium (Table 23).
The surface of modified medium was complstely covered by

Azolla plants nfter three weeks culture period (Plate 43).

By culturing Azolle under in yive conditions, large
quantities of it was evellable st & time which could be

used for furtheyr experimental work.

SECTION B sz Mineralisgtion of gzplle

Lxperiment 15

Heasurenent of retes of ammonificetlon of Agolls nitrogen

Azolle incorporated in flocded soll started decompos
sEing during vhich its sdcumulated nitrogen in the form of
anmonis wos released, In the present experiment rotes of
ammonification of Apolla nitrogen during Itg vegetotive and

sytztﬁ.a‘hing stages of development were measured, gecording te



Table 23 ¢+ Lffect of vatanebe medlium ond modified medium
on blomass production of A. pinnats under
in viyo conditions
Inoculum ¢ Fresh wbe = 2000 z 70 mg
Dry wbe = 85 3 10 ng
veeldy Watanabe medium Vodified medium
observations Fresh wbe LIV Whe  FTeoh Whe DTy Wes
(ug) (mg) (mg) (mg)
1 4920+€0 205240 587070 247430
2 93102120 398230 1198090 509460
3 183204190  €D2400 246003700 1050470

liean of sim replicstes with S.Ds



Plate 13 Blomass production of in yive grown

£+ pinnats after three weeks



Plate 13
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the method described In Chepter I1; Materials and Fethods
(12)..

aeolln (green) in vegetative stage or (pink) sporue
lating stoge of its developuent storted decomposing the
firat week,after being iacorporeted in flooded soils The
amoiz;nt of e;mmgxgia releoased fronm vegetetive and sporulating
Azalla by the end of fLirst vweek was slmost seme. At the end
of £ifth week of imomoratmn of Azolle in the soll, higher
'amniﬁcation oecurred from guorulating Azells when conpared
with vegetetive Azolla (Fig. 14). 4t the end of four weeks
atout 50% emmonificetion from vepgetative Azolle wes recorded.
For ebout 80% emmonificetion from both the types of Azella,
elght weeks were needed indlceasting that Azmeldls to be a slovw
nitrogen releasing biofertilizer.

Experiment 16

Minerel composition of 4. pinnabp

In vivo grown Apells plonts were tnken in g nickel
crucible and heeted In a muffle furpace (500 °C) and the
ash was antlysed for its conghibuerts pecording to the

procedure described in Chapter 11, Materiels and Methods (9).

The ash contonts of Agplle was found to Ye 104 on
dry weight bagis, The ash contslued potassiuvm J.51%,
phogphorue 1.27%, nognesium 1.1 caleium §.,08% and iron

0345 as seen in Table 246, Freseoce of few other micro=



Fige 14 Retes of enmonificetion of vegetative
(green) and spoxulating (pink) A.
pionata during a perdod of eight

weekss
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Table 24 3

Hineral composition of fzolls pinnate
Constituents fgg%‘tgﬁgﬁn ary
Fhogphorus 127
Potassium 331
Caleium 108
lagnesiun 11
Sulphur 08l
Sodiun 0467
Chloride 0.82
Iron 034
Silicon D13
HManpanese 00322
Copper 0.0042
Zinc 0.0040

Mean of three repllcates



eleoments vig. Dengenese, copper and zine in soell quantie
ties wes algo recorded,

SECTION C 1 Application studies on A. planots es a
piofertilizer

Experiment 17

Effect of Azollp end/or nitrogen fertilizer on
the growth sud vield of rice vardety IR 28

Experinents were conducted In summer and kharlfl
seasons {dates of trensplentotion 4=2=-86 ond F=0«86 and
harvest 25-5«86 and T-12«86 respectively) in the year 1986,
to study the effects of Azolla end/or inorganic fertilizer
nitrogen incorporated in soil, on the growth end yield of

rice vovriety IR 28, Twenty five days old seedlings of rice
variety IR 28 were grown in so0il Incorporabed with Azolls,
inorganic fertilizer (emmonium sulphate), a opixture of
pzolla with inorgemic fertilizer (emmonium sulphete) and
control receiving no trestment ss described in Chepter 1I,

Materials and Methods.

| Regults recorded on height of rice plents showed
significont increase at 30 daysy 60 days and 90 days of
trengpilentotion in cumzer gnd kharif seasons when growm in
8cil incorvorated with only Azolla, only aomonium sulphate
and Azollg combined with ausoniwn sulphate (Plate 14).



Plate 14

Growth of rice plants, variety IR 28

efter 60 days (sumner season) (Co =

ccontrel, Az = Azolls slone, F = Ammonium

sulpheate glone and F + Az = Anmonium
sulphate + Azolls)



Plate 14



Highest increase in heipht, blomess as well asg nitrogen
contents were recorded according to the sequence of feortie
lizers used as stoted earlier (Tables 25 and 26},

fpplicetion of gzolls alone to the rice plants
inereased tiller mubers by 425 end 74% in rice grown in
summeyr and khorif seasons respectlvely over the control
values. In response to ansonium sulphate alone, tiller
numbers increased by 7% and 98¢ over the control values in
rice growm in summey and Khoarlf semsons respectively, still
further increase in these values was noted in reaponse to
spplicastion of Azolle combined with ammonium sulphate.

Results recorded at verious time intervels, clearly
showed that the lncrease in helght, fresh weights, dary
welghts and nitrogen contents of rice plants were reflec.
tiong of the avallability of nitrogen fertilizers supplied

in veriocus formso.

The effect of incorporation of fzolla alone, or
ammoniun sulphate end btoth combined on the yileld compos
nents gnd yield of rice plents recorded increzze in these
growch parameters (Teble 27). An increcse in panlcle length
by 185 and 23% were recorded over the contrel in Azolig
application, 228 and 36¢ in amnonium sulphate applicetion
and Azoilo combined with amoonium sulphate, the increase
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vas by 251 and 4% respectively in summer and kherif
seasons (Flge. 15 end 16}

Incoyporation of fzolla incressed the yield of grein
and strew by 53% in rice wvariely IR 28 grown in sumeer
season, while thet growa in kharif secason the inereoase wes
37% and 2465 In grein and strey yield whén compared with
the contyol valuos. Applidetion of the inovgenic fertilie
zory snumoniwn sulphate resulted in an increase ef upto
5% and 83% £a yield in grain and stroaw respectively in
rice grown in gpunmer seasvn. Applicetion of the ammonium
sulphate could bring 44 and 82% incresse in yield of grain
and straw respectively when compared with control grown in
kharif season. The application of fzolle combined with
amuonium sulphate reached 40 its naximum increase in yield
of groin and straw by 125% and 210% respectively in rice
grown in summer when compared with the control values. The
seme trestment resulted in 124% snd 155% incresse in yleld
of grein sod straw in rice plents growh durdng kherif

geason over the conbrol volues.

& positlve correlation wae observed in biomass
producticn and nitrogen contents st thirty days (r=0.988),
sixty deys (r=0.680) and ninety days (r=0.991) in rice
plants grown in summer geagson and treateé with fgolls

azmonium sulphate, and Azolla combined with ammonium -



Fign 15

Effects of incorporation of

1 = 4zolla alone,

2 o smmonium sulphate aléne and

3 = Azolle + smmonius sulphote

on tiller numbeyr, grain yleld, ponicle
length pnd straw yield of rice plents

IR 28 veriety (summer reason).
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Effects of incorporstion of

1 = Azolla alone,

2 = psomonium sulphate alone, and

3 = Azolla + smmonium sulphate

on tiller nunber, groin yield, pasnicle
length and giraw yield of rice plents
IR 28 variety (kharif sezson).
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sulphates Similarly, a positive correlation existed in

bionass production end nitirogen contents of rice grown in
kharif semgon and treeted with Azollg, sumonium sulphale,
and Azolls combined with emmonium sulphate ot thirty deys
(ra0.963), sixty days (r«0.980) and ninety days {(r=D.880)

alter trongplantetion,

Thus it vas evident thet the nitrogen reéleased from
decomposing Azolla was sufficlent to significently incresse
rice yield of IR 28 variety.

o



