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PROSPECT OF USING AZOLLA AS BIO-FERTILIZER FOR
RICE CULTIVATION

Harun-Ar-Rashid, S.A. Satter, M. A. Mazid, M. B. Rahman and A.J.M.A.Islam
Agronomy Division, Bangladesh Rice Research Institute, Joydebpur, Gazipur

Climatic constraints limit year around growth of azolia
in Bangladesh. Maximum biomass of about 23 t/ha
was produced in a period of one month during Augus:
and October and started to decline thereafter with the
decrease in temperature. The optimum time for szolla
multiplication was from early July to mid-November.
No azolla survived during the cool season undar
natural conditions. To maintain the inoculum, repeated
application of phosphorus at 4 to 8kg P:0;/ha/week
was essential. Grain yield obtained with 46.5 kg N/ha
from fresh azolla was similar to that with é1.5 kg N/ha
from urea. At Joydebpur incorporation of azolla alon2
before or after planting of rice gave grain yield similar
to that obtained with S0 kg N/ha from wurea.
Combination of azolla-N and urea-N in the ratio of
1:1 gave significantly the highest grain yield in bocro
season, while in wet season a ratio of 3:1 appeared
better in this resrect.

Price of fertilizer is getting higher due to the increasing cost of
world’s fossil energy. The poor farmers of Bangladesh can
hardly use a balanced dose of fertilizer for their crops. To
combat the crisis of the staple food, cropping patterns involvirg
many non-rice crops are being replaced by rice monocrop
pattern, particularly in the irrigated areas. For gradual increass
in the intensity of rice cultivation, paddy soils are kept
waterlogged almost round the year. Because of the high cropping
intensity in one hand, and the use of the crop residues as
fuel or cattle-feed on the other, the level of organic matter in
most soils of Bangladesh has gone below the optimum for
successful crop production (Anon, 1983).

To improve this degraded soil, cropping system should include at
least one dry cycle or non-rice upland green manuring crop
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because the latter would improve soil physical properties and
crganic matter level besides supplying nitrogen. Azolla, a water
fern. grown all over the tropics can be an important green
manuring crop for rice since it can fix N as much as 1.5 kg N/ha
daily or 500 kg N/ha annually in a paddy field (Watanabe et a/.,
1981). Hence, the use of azolla for rice production is widely

practiced in many rice growing countries (Lumpkin & Plucknett,
1981).

In Banglanesh farmers usually remove azolla from paddy field
considering it as weed. Based on some preliminary work at
BRRI, soms farmers around Joydebpur learned to use them
as fertilizer for lowland rice but still the usefulness of Azolla
is not widely known. This paper is a summary of work done
during 1978 to 1981 at BRR| on the possibility of using azolla as
bio-fertilizer for rice cultivation in Bangladesh.

MATERIALS AND METHODS

Effect of air temperature and solar radiation on multiplication.
Three strains of Azolla pinnata were collected from India,
Malaysia and Norshingdi (Bangladesh) and were grown in one
square meter plot arranged in RCB with three replications from
March to November during 1980 and 1931. Azolla inoculum at
25 g/m* was applied in the plots and the total biomass produced
during one month was recorded.

After harvest azolla was placed on iron sieve to drain out

excess water for about an hour and then green biomass weight
was recorded,

Effect of phosphorus, Azolla (Norshingdi) was grown in 2.5x2m
plot in August, 1980 and July 1931 and 1982. Azolla was
inoculated at 300 g/m2. Phosphorus in the form of powdered
TSP was applied on the azolla as solution at 0, 4 and 8 kg
P,O;/ha once a week. The plots were arranged in RCB with
three replications. Green biomass producad in each waek was
recorded and the total green biomass producad in two wesks
are presented.



Harun-Ar-Rashid et a/ 3

Effect of azolla on rice yield

Azolla as a source of nitrogen. Nitrogen at 20, 40 and 60 kg/ha
was supplied from either fresh azolla or prilled urea. These
treatments were compared with checks involving no-added N
and 80 kg N/ha from prilled urea. Nitrogen from urea was applied
in three equal splits as per recommended practices. Rice variety
BR4 was planted in August, 1978. All treatments were arranged
in RCB with three replications. All othar cultural managements
were given as par recommzandation for T. Aman crop. The
study was conducted on a silty clay soil of Bangladesh Rice
Research Institute, Joydebpur,

Proportion of N from urea and azo/la. Nitrogen at 82 kg/ha was
applied from fresh azolla (green manure) and ureain the
ratios of 1:1, 1:3 and 3:1. The variety BR4 in aman, (wsat
and warm season), 1878 and BR3 in boro (dry and cold season),
1979 were used for the trial. In another treatment only 20 kg
N/ha each from azolla and urea totaliing 40 kg N/ha was applied.
The treatments were compared with a control involving no-
added nitrogen, All treatments were replicated thrice and were
arranged in RCB design.

Rice-azolla dual cuiture. Six field experiments were done during
the period from 1980 to 1982 both at the research station and
at farmer’s field. Azolla atits full cover stage was either incor-
porated with the soil before planting only once or was allowed
to grow with the rice crop until it covered the whole field,
Then azolla was incorporated with the soil once or twice
(Table 2 and 3). '

In another treatment azolla was incorporated with the soil both
prior to and after planting of rice. All treatments were arranged
in a RCB design with three replications.
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RESULTS AND DISCUSSION

Growth of azolla

Effect of air temperature and solar radiation. Growth of azolla
started to increase with the increase in air temperature during
March to August and started declining thereafter with the
decrease in temperature (Fig, 1 & 2). The maximum green
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Fig. 1. Diurnal fluctuatian in air temperature and daily
solar radiation (bar graph) at Joydebpur.
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Fig. 2. Production ot Azolla biomass at Joydebpur
(BRRI!, 1980-81), November data are of
first two weeks,

biomass Norshingdi strain (about 23 t/ha) was harvestad during
August and the same amount was harvested from Malaysia
strain during October. The optimum time for Azolla multipli-
cation was from July to November. As the ferns grew older its
green color changed to pink or reddish which was exactly similar
to that of phosphorus-deficient azolla plants. During October
or November these became pinkish under full sunlight and
remained green under shade and sporulation took place during
February-March., Though azolla remained green under subdued
light during the hot period no correlation existed between solar
radiation and grownth of azella. Though light is required for
photosynthetic activity of azolla, its growth rate was reported to
be higher in 25% sunlight during middiy in the tropics while
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the nitrogenass activity was high in 50% full sunlight (Becking,
1973 ; Lumpkin and Plucknett, 1982),

This indicates that shading perhaps changed the microclimate that
elevated the night temperature under the artificial shade and
promoted the growth of azolla.

Many workers (as noted by Lumpkin and Plucknett, 13882)
reported that depending on strains or species azolla can survive
within the range of -5°C to 45°C; but generally the optimum
was between 20° to 30°C. The optimum temperature for growth
of A. pinnata was about 25°C,

Effect of phosphorus

The green biomass of azolla produced after 15th day of inocula-
tion increased by about 297 to 90% with 4 kg P,0,/ha while
doubling of this dose increased biomass further by about 4 to
239, only at Joydebpur (Table 1). Phosphorus deficient azolla

Table 1. Effect of phosphorus on production of azolla
biomass (kg/m?) at 15th day (BRRI-Joydebpur)

f"r%nﬁrg?as’;‘a August, 1980 July, 1981  July, 1982  Mean
0 1.0 2.66 216 1.96
4 2.00 3.44 3.02 2.82
8 2.35 3.53 3.71 3.21

Note : Incculum size was 300 g/m?

turned reddish brown and became brittle with elongated roots.
Phosphorus and iron are the main growth limiting nutrient
elements of azolla (Lumpkin and Plucknett, 1982; Van Hove
etal,, 1883 ; Anon, 1982). For continuous culture 0.59 kg
P/ha/day is being applied at IRRl (Personal communication).
























