
IK VIVO EXPSRZMBIXEAL STUDIES OK A2PLLA PIMSATA R.Br.

Aaolla ninnata R.Br. was cultured In plastic treys 
under In vivo systems,to find out the effects of modified 
medium which supported optimal Biomass production,under 
in vitro conditions, would equally/better support Biomass 
production of Azolle. under these experimental conditions*

The rates of amaionification of Asolla in its vegetal 
tive and aporulating stages of development were investigated* 
Amraonificatlon of Aaolla nitrogen started after the plants 
were incorporated in the flooded soil and they started to 
decompose* In addition, the various minerals of Azolle 
biomass also got Incorporated into the soil* Therefore, 
mineral composition of 4* pinnate was carried out* Applica­
tion studies were conducted on incorporation of Azolla in 
soil in which rice (paddy) variety 2R 28 had been grown.

SECTIGK A t Biomass production of Azolla 

Experiment 14
Biomass production of Azolla in Katana be and its 
modified medium under In vivo conditions

Two grams of Azolla plants from ir* vitro stock cultures
were inoculated in one litre of W&tanafee medium and modified
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medium in plastic trays# Cultures were incubated is culture 

room at 25 £ 2*C to 1000 lux light intensity tor 16/8 hours 
light/dark cycle# Weekly renewal of culture media was done 
and biomass production was calculated after three weeks 
experimental period.

Eight told increase to biomass production was recorded 

in £g£ll£ cultured in Vtftaaate medium while twelve fold incre- 
ase in Asolla biomass occurred^to modified medium (Table 22)# 

The surface of modified medium was completely covered by 
Azolla plants after three weeks culture period (Plate 13)#

By culturing Azolla under Jin vivo conditions# large 

quantities of it was available at a time which could be 
used for further experimental work#

SECTION B s Mineralisation of Agolla 

Experiment 15

Measurement of rates of amfflonification of Azolla nitrogen

Azolla Incorporated to flooded soil started decompo- 

s^ing during which, its accumulated nitrogen to the form of 
ammonia was released# In the present experiment rotes of 
omaionification of Agolla nitrogen during its vegetative and 
spoulating stages of development were measured, according to
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Table 23 : Effect of Watanabe medium and modified medium
on biomass production of ninnata under 
in vivo conditions

XnoGt&uni s Fresh itfc* » 2000 i 70 mg 

Dry w&* t* 85 i 10 mg

WWIWIH

Weekly batanabe medium Modified medium
observations Fresh wt. 

Ciag)
Dry vffe* 

<»g}
fresh wfe* 

<mg>
Dry wt* 

(mg)

1 4920+60 205+40 5870j;70 247130

2 93101120 398,^30 11980190 509160

3 18320+190 802+90 24600+700 1050i70

Mean of sis replicates with S#D#



Plate 13 Biojaass production of in vivo gram
A* Pinnate after three weeks



Plate 13
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the method described in Chapter 21, Materials and Methods

(12)*
Afeolla (green) in vegetative stage or (pink) sporu* 

leting stage of its development started decomposing the 
first week,after being incorporated in flooded soil* the 
amount of ammonia released from vegetative and sporulating 
Azolla by the end of first wek vss almost same* At the end 
of fifth weak'of incorporation of Azolla in the soil, higher 

ssasonificatiott occurred from sporulating Asalia when compared' 
with vegetative Azolla (Fig* 14)* At the end of four weeks 

about 50$ emaonification from vegetative Agolla was recorded* 

For about 80$ amooniflection from both the types of Azolla* 

eight weeks were needed indicating that Anolla to be a slow 
nitrogen releasing biofertiliser*

Experiment 16

Mineral composition of ninnato

in vivo grown AaolXa plants were taken in a nickel 
crucible and heated.in a muffle furnace (500 °C) and the 

ash was analysed for its constituents according to the 
procedure described in Chapter 11, Materials and Methods (9)*

The ash contents of Amelia was found to be 10$ on 
dry weight basis* The ash contained potassium 3*31 $# 
phosphorus 1*27$, magnesium 1*14%, calcium 1*08$ and iron 
0*34$ as seen in Table-24* Presence of few other micro*-



Fig* 14 Ratos of oasaonifieetion of vegetative 
(green) end spoliating (pink) &* 

nimista daring a period of eight 

weeks*
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Table 24 i Mineral composition at Asolia nlnnata

Constituents Percentage on dry weight basis

Phosphorus 1.27
Potassium 3.31
Calcium 1,08
Magnesium 1*14
Sulphur 0*84
Sodium 0,67
Chloride 0*82
Iron 0,34
Silicon 0.13
Manganese 0.0322
Copper 0*0042
Zinc 0,0046

Mean o£ three roplleetes



elements via. manganese* copper and zinc in email 'quanti­

ties v/aa also recorded.

SECTION C s Application studies on A. rdnnata aa a 

biofertilizer

Experiment 17

Effect of Azolla and/or nitrogen fertilizer on 

tlie growth and yield of rice variety IR 28

Experiments were conducted, in summer and Rharif 
seasons (dates of transplantation 4-2-86 and 3-9-86 end 
harvest 25-5-86 and 7-12-86 respectively) in .the year 1986, 
to study the effects of Azolla and/or inorganic fertilizer 

nitrogen incorporated in soil* on the grm-ifch and yield of 
rice variety IR 28# Twenty five days old seedlings of rice 

variety IR 28 were grown in soil incorporated, with Azolla. 
inorganic fertilizer (ammonium sulphate), a mixture of 

Azalln with inorganic fertilizer (ammonium sulphate) and 
control receiving no treatment ©s described in Chapter II, 

Materials and Methods#

Results recorded on height of rice plants showed 
significant increase at 30 days, 60 days and 90 days of 
transplantation in summer and hharlf seasons when grown in 
soil incorporated with only Azalia, only ammonium sulphate 
and Azolla combined i?ith ammonium sulphate (Plate 14),



Plate 14 Growth of rice plants, variety 2R 28 
after 60 Gays (summer season) (Co » 
•control, As » Asolla alone, F « /^ionium 
sulphate alone and F + Az « Ammonium 
sulphate + .^soj



Plate 14



Highest increase In height* biomass as well as nitrogen 
contents were recorded according to the sequence of ferti­
lisers used a© stated earlier (Tables 25 and 26}'#

Application of Azalia alone to the rice plants 
increased tiller mashers toy 42% and 74% in rice grown in 
summer and kharif seasons respectively over the control 
values* In response to ammonium sulphate alone, tiller 
numbers increased by 79% and 98% over the control values in 
rice grown in summer and kharif seasons respectively, still 
further increase in these values was noted in response to 
application of Azolla. combined with ammonium sulphate.

Results recorded at various time intervals,clearly 
showed that the increase in height, fresh weights, dry 
weights and nitrogen contents of rice plants were reflec­
tions of the availability of nitrogen fertilizers supplied 
in various forms.

The effect of incorporation of Azolla alone, or 
ammonium sulphate and both combined on the yield compo­
nents and yield of rice plants recorded increase in these 
growth parameters (Table 27). An increase in panicle length 
by 18% and 25% were recorded over the control in Azolla 
application, 22% and 36% in ammonium sulphate application 
and Azolla combined with ammonium sulphate, the increase



Ta
bl

e 25
 I Ef

fe
ct

 of
 A.f

to
Ji

a.
 an

d fe
ft1

1 Ij
af

- nl
t-r

ug
on

 on
 pl

an
t

20
.9

 
21

.6
 

24
.6

26
.2 1.
2

24
.6

28
.3

31
.0

32
,3 0.
9

1.
31

3
2.

59
0

5.
08

3

6.
11

3
0.

92

3.
55

0
6.

64
3

11
.0

80

13
.4

00
2.

12

1.
50

6
3.

02
0

5.
29

0

6.
09

6
0.

67

3.
13

6
6.

20
3

10
.9

90

12
.5

10
1.

09

25
.8

29
.1

 
33

.6

35
.1

 

2.
3

A
m

m
on

iu
m

 su
lp

ha
te

 

A
zo

lla
 +

A
m

m
on

iu
m

 su
lp

ha
te

 
C

.D
. at

 5%

A
ft

er
 60 

da
ys

 

C
on

tr
ol

 
A

zo
lla

 alo
ne

10
.5

13
.0

18
.8

20
.1 1.
1

13
.1

 
18

.4
21

.1

23
.7 0.
7

0.
26

0
0.

57
6

0,
97

6

1.
09

3
0.

17

0.
69

0
1.

56
0

21
64

3

2.
76

6
0.

36

0.
32

3
0.

69
3

1.
03

0

1.
08

3
0.

12

N
 co

nt
en

t 
N
 co

nt
en

t
of

 sh
oo

t 
of

 ro
ot

(®
g^

g d
ry

 
(m

g
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was by 25$ and 44$ respectively in summer and kharif 
seasons (Fig# 15 and 16)#

Incorporation of Azalia increased the yield of grain 
and straw by 53$ in rice variety XR 28 grown in summer 

season, turtle that grown in kharif season the increase was 
37$ and 24$ in grain end straw yield when compared with 

the control values* Application of the inorganic fertili­

ser* ammonium sulphate resulted in m increase e£ upto 
85$ and 83$ in yield in grain and straw respectively in 

rice grown in summer season# Application of the ©amonitmi 
sulphate could bring 44$ and 02$ increase in yield of grain 

and straw respectively when compared with control grown in 
kharif season# The application of Agolla combined with 
ammonium sulphate reached to its maximum increase in yield 
of grain anti straw by 125$ and 210$ respectively in rice 

grown in summer when compared with the control values# The 
same treatment resulted in 124$ and 155$ increase in yield 

of grain and straw in rice plants grown during Kharif 
season over the control values*

A positive correlation was observed in biomass 
production and nitrogen contents at thirty days (r»=0*988)t 
sixty days <rxs0*680) and ninety days (r«i0#991) in rice 

plants grown in summer season and treated with Asollar

ammonium sulphate# and Asolla combined with ammonium



Fig* 15 Effects of incorporation of
1 «* Aaolla alone,,
2 « Ammonium stslphate alone and
3 a Aaolla + ammonium sulphate
on tiller number, grain yield, panicle 
length and straw yield of rice plants 
IP. 28 variety (summer reason)*
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Fig* 16 Effects of incorporation of
1 m Azolla alone,
2 » Amisoniiie sulphate alone, and
3 * Azolla ♦ mmonlum sulphate
on tiller number, groin yield, panicle 
length and straw yield of rice plants 
1R 28 variety (Isharif season)•
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sulphate* Similarly# a positive correlation existed in 
biomass production and nitrogen contents of rice grown in 
Isharif season and treated with Aaoila* ammonium sulphate# 
and Amelia combined with ammonium sulphate at thirty days 
(r«0.*96S)# sixty days (r»0.986) and ninety days (r«0*889) 
after transplantation*

Thus it was evident that the nitrogen released from 
decomposing Azolla was sufficient to significantly increase 
rice yield of IB 28 variety.


