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ABSTRACT
An experiment was conducted at Agricultural Research Station (Paddy), Sirsi during kharif seasons of 2009 to
2011 (three years) to study the effect of dual cropped Azolla and its time of release on yield of rice crop and on
soil fertility.  The treatments consist of four levels of Azolla release time (A

1
 - Two to three weeks before planting;

A
2
 - At 15 days after planting (DAP); A

3
 - At 30 DAP and A

4
 - At 45 DAP) and two levels of nitrogen (N

1
 - 50%

recommended dose of nitrogen (RDN) and N
2
 - 100% RDN). These treatment combinations were compared with

one control i.e., without Azolla but with recommended dose of nitrogen (75 kg/ha).   The results indicate that the
differences were not significant with respect to grain yield, straw yield and net returns due to time of release of
Azolla in paddy as dual crop (inter crop). The interaction effect showed that the net returns realised with all
combinations of Azolla release time and 100% recommanded dose of nitrogen (RDN) levels was significantly
higher as compared to that that obtained with recommended package of practice.

Key words: Azolla, rice, dual culture, release time, nutrient content

Rice is the major crop in hill zone of Karnataka
grown mainly in lowland situation as rainfed transplanted
crop during kharif season. Nitrogen is the single most
limiting factor in rice cultivation, strongly affecting the
crop yield.   To sustain rice production in lowland
situation where farmers are unable to afford the cost
of inorganic fertilizers, it is imperative to look at cheaper
organic sources of fertilizer as alternative or supplement
to inorganic fertilizers (Singh et al., 2011). In this
context, use of Azolla was recommended as green
manure for rice long back by considering its high
nitrogen fixing capacity, rapid multiplication in
waterlogged rice fields, rapid decomposition and
relatively easy availability of its nitrogen to the standing
crop (Watanabe et al., 1977; Lumpkin and Plucknett,
1982; Singh and Singh, 1989).  But, the technology was
not widely practiced by the farmers because of difficulty
in multiplying Azolla in main field due to non availability
of water two months prior to planting of rice for growing
Azolla in main paddy field. To overcome this, dual
cropping of Azolla (growing of Azolla along with rice)
was suggested by several workers (Kannaiyan, 1993;
Mvukiye and Msumali, 2000; Nath et al., 2012). In this

practice, release time of Azolla into the rice field is
important. Hence, the present investigation was
conducted to know the effect of dual cropped Azolla
and its time of release on yield of rainfed transplanted
rice crop.

An experiment was conducted at Agricultural
Research Station (Paddy), Sirsi during kharif seasons
of 2009 to 2011 (three years) to study the effect of
dual cropped Azolla  and its time of release on yield of
rainfed transplanted rice crop and on soil fertility. The
experiment was laid out in complete randomized block
design with three replications. The treatments consist
of four levels of Azolla release time (A

1
 - Two to three

weeks before planting, A
2
 - At 15 days after planting

(DAP), A
3
 - At 30 DAP and A4 - At 45 DAP) and two

levels of nitrogen (N
1
 - 50% recommended dose of

nitrogen (RDN) and N
2
 - 100% RDN).  The treatment

combinations of these two factors were compared with
one control i.e., without Azolla but with recommended
dose of nitrogen (75 kg/ha).  A common recommended
dose of P

2
O

5
 (75 kg/ha) and K

2
O (87.5 kg /ha) was

given to all the treatments. Thirty days old seedlings of
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long duration (150-155 days) rice verity Abhilash were
used in the experiment. Two to three seedlings were
planted at each hill with a spacing of 20 x 10 cm. The
fertilizers were applied in accordance with the
treatments. Half of N and K

2
O and entire dose of P

2
O

5

was applied at the time of planting. The first top dressing
was done with 25% N and 50% K

2
O at 25 DAP and

the second top dressing with remaining 25% N was
done at 50 days after planting the crop. The Azolla
(Azolla pinnata R. Br.) obtained from the University
of Agricultural Sciences, Dharwad was used in the
experiment. The Azolla was released at the rate of 500
kg/ha as per treatments in the standing rice crop.  In
treatment where, the Azolla was released 2-3 weeks
before planting, the multiplied Azolla was incorporated
at final land preparation. Thereafter, the grown up Azolla
mat in all the treatments was allowed for self
decomposition during rice growing period and left over
Azolla was incorporated into the soil by ploughing after
the harvest of paddy. The necessary plant protection
measures were taken for the rice crop. The observations
on grain and straw yield were made at harvest of the
crop during each season. The soil samples were
collected from 0-20 cm depth by using posthole auger
from each treatment at the end of 3 rd year. These soil
samples were analysed for pH, EC, organic carbon and
major (N, P and K), secondary (Ca, Mg and S) and
micro (Zn, Fe, Mn and Cu) nutrients by using standard
methods as suggested by Tandon (1995). The data of
individual years as well as pooled was analyzed
statistically under M-STAT-C programme by adopting
completely randomised block design.

The data on rice grain and straw yield and its
economics as influenced by release time of Azolla in
rice crop are presented in Table 1. The data clearly
indicates that there was no significant difference in grain
yield, straw yield and its economics of rice recorded in
treatment where Azolla was grown 2-3 weeks before
and incorporated at planting and other treatments where
Azolla released at 15, 30 and 45 days after planting of
rice in two years out of three years of experimentation
as well as in pooled data. On an average over three
years, the grain yield, straw yield and net returns were
maximum in treatment where Azolla was grown 2-3
weeks before and incorporated at planting (6561 and
8184 kg/ha and Rs. 45340/ha, respectively) and were
found on par with that of Azolla released at 15 DAP

(6209 and 7695 kg/ha and Rs. 43085/ha, respectively),
30 DAP (6199 and 7520 kg/ha and Rs. 44120/ha,
respectively) and 45 DAP (6259 and 7497 kg/ha and
Rs. 43818/ha, respectively). Similar results reporting
positive effect of dual cultured Azolla on rice were
reported by several workers (Nyalemegbe et al., 1996;
Mvukiya and Msumali, 2000; Rajarathinam et al., 2010
; Yadav et al., 2014).

On an average over three years, among the
different nitrogen levels, 100% RDN recorded
maximum grain and straw yield (6582 and 8628 kg/ha,
respectively) and was found to be on par with that of
50% RDN (6407 and 8213 kg/ha, respectively).
However, the net returns realised with 100% RDN
(Rs.44474/ha) was significantly higher as compared to
that of 50% RDN (Rs. 42904/ha).

The interaction effect of Azolla and N levels
on any of the parameters was not significant during
individual years as well as in pooled data.  On an
average over three years, the comparison of
recommended package of practice (RPP) with
treatment combinations of Azolla release time and N
levels showed that the grain and straw yield recorded
with RPP treatment (6190 and 8129 kg/ha, respectively)
was on par with all treatment combinations except A

1
N

1

(6561 and 8818 kg/ha, respectively) and A1N2 (6200
and 8907 kg/ha, respectively).  However, the net returns
realized with RPP was significantly less as compared
to that obtained with all combinations of Azolla release
time and 100% RDN levels.

The soil analysis data done to know the effect
of dual cultured Azolla on nutrient content of soil
indicates that there was improvement in nutrient status
of soil at the end of three year study (Table 2).  There
was slightly improvement in soil pH and EC of soil as
compared to initial values. The organic carbon content
of soil increased to a greater extent (0.67 to 0.78%) in
different treatments as compared to its initial value
(0.56%) and that of RPP treatment (0.61%). Similarly,
there was improvement in major (N, P and K),
secondary (Ca, Mg and S) and micro (Zn, Fe, Mn and
Cu) nutrient content of soil in Azolla treatments as
compared to that of initial value and that of RPP. Yadav
et al. (2014) reported that inoculation of Azolla
contributes significant amounts of nitrogen phosphorus,
potassium, sulphur, zinc, and iron in addition to sustaining
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rice yields.

It can be concluded from the study that Azolla
can also be grown as dual crop (inter crop) in rice
without detrimental effect on rice yields and economics.
This helps in overcoming the problem of non availability
of time and water 2-3 weeks prior to transplanting of
paddy.  The farmer can release the Azolla at convenient
time from 15 DAP up to 45 DAP.
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