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RESPONSE OF RICE TO FERTILIZER NITROGEN AND AZOLLA-AND- ITS
' ECONOMICS

[, R.LATHA!, and 5. SUBRAMANIAN

Tho effect of feitilizer nittogen and Azolls on rice during Kharif and. Rabj,
1984-85 wera studied. In Kharif application of 25 Ko N each as prilled urea, ures
supsr granule and neem coeled urea besides Azolla as dual crop. produced’ highnstl
grain yield, net return as well as return per rupce invested while 76 Kg N as uroa
syper granule and Azolla as dval crop preduced highest straw yield.: Howaver,
duting Rabi, application of 75 Kg N as neem coated urea and Azolla asdjual crop produced
highest grain and strew vield, net retun as well as relum per rupes munsmd
Return per rupee invested was higher in Aabl than in Kharif.

Rice is the major consumer of
tertilizer nitrogen in India and the effici-
ency of nitrogen utilization is very low
in rice compared to upland crops. The
N use efficiency in rice largely ranges
between 25 to 30 per cent and seldom
sxceeds 50 per cent. Considering the
high production cost of fossil fuel based
N fertitizers, it Is imperative that the
{ield losses of N are to be minimised.
Azolla is a watar fern known to exist
in intimate association with cyano-
bacterium capable of reducing molecular
nitrogen (Peters, 1975). The nitrogen
fixing blue green alga Anabaena azollae
are always found in the cavities of
dorsal leaves as symbiont which fix
atmospheric nitrogen necessary for the
growth of the fern. Azolla-Anabaena
association efficiently fixes atmospheric
nitrogen in rice field ecosystem and this
water fern has been used as biofertilizer
to boost rice production in vietnam and
China (Liu Chang Chu, 1979) The use-
fulness of Azolla and the high cost of
N fertilizers put forth the need to study

the effect of different forms of urea

with and without Azolla on vield and
their economics,

MATERIALS AND METHODS.

Two field studies were undertaken
in Tamil Nadu Agricultural University,
Coimbatore during Kharif and. 8abi
1984-85 to study the effect of fartilizer
nitrogen and Azolls on rice. Experiments
were laid out in a randomised blocks
design with four replications. The soil
type of the experimental sites were clay
loam The treatments tried were T,~Gont-
rol, T:-Azolla as dual crop (200 gm-*)
T,-Azolla as green menure (10 t ha-')
Ti-75 Kg N as prilled urea (PU), T,-75
Kg N as PU -+ Azolla (DC), Te-76 Kg N
as urea super granule (USG), T,-75Kg
N as USG 4 Azolla (DC), Te-75 Kg N
as neem coated urea (NCU), T,-76 Kg
N as NCU + Azolla (DC), Ti,-25 Kg N as
PU + 26 Kg'N as USG + 25 Kg N as
NCU, T,,-26Kg N as PU + 25Ka N as
USG + 25Kg Nas NCU - Azalla (DC),
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Prilled urea was applied in two split
doses. P and K each at the rate of 50

Kg ha-' was applied basally for all the
treatments.

‘In Kharif IR-50 seedlings were
transplanted with a spacing of 15 = 10
cm. However, in Rabi Co-43 seedlings
were ftransplanted with a spacing of
20 x 10 cm.

Grain and straw yields were record-
ted for each treatment separately during
both the seasons. Net retum was cal-
culated for the treatment combinations
by subtracting the total cost of cultiva-
ionha-' from the gross return ha-', The
net return per rupee invested was cal-
culated using the formula,

Return Re-' MNet return (Rs ha-')

nvested: =

Cost ol cultivation (As.ha-!)
RESULTS AND DISCUSSION

The data pertaining to the grain
and straw vield during Kharif and
Rabi are presented in Table 1. The
data showed that in Kharif the plots
receiving 25 Kg N each as prilled urea,
urea super granule, neem coated urea
besides Azolla as dusl crop recorded
highest grain yield and this was on par
with treatments 75 Kg N as USG +
Azolla. (DC) and 75 Kg Nas NCU -+
Azolla (DC). However in Rabi the
plots receiving 75 Kg N as neem coated
urea besides Azolla dual cropping
produced highest grain yield and this
was statistically on par with treatments
25 Kg N as PU+ 25Kg N as USG + 25
Kg N as NCU 4 Azolla (DC) and 75 Kg
N as PU4 Azolla (DC).

The highest grain. vield in Kharif
would be due to the split application of
diilled urea, slow release property of
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urea super granule, nitrification inhibiting
property of neem coated urea and the
Azolla N added at the later period of
plant growth. In Rahi the reasons for
higher vield are nitrification inhibiting
property of neem cake and also the
Azolla N added during the later part of
the plant growth. Moreover, the Azclla
growth was rapid in Rab/ than in Kharif
in Kharif., Azolla was incorporated
twice. However, in Rabi three Azolla
incorporations were done. Rambabu et
al. 1483 stated surface application and
incorporation of N as neem coated urea
and placement of B0 percent N as urea
super granule with 50 per cent- N as
urea top dressing to be better than
split application of N as urea in increa-
sing the grain yield. Juang (1980) found
urea super granule to be more efficient
by 40-50 per cent than conventional
prilled urea. Shankaret al. (1276) found
significant increase in rice grain vyield
(3.2 q ha-') by blending urea with 20
percent neem cake. Rambabu et al.
(1983) found basal application of N as
neem coated urea to be superior to
split application of urea during the
main crop season, lIncrease in grain
yield by the application of Azolla has
been well documanted by watanabe
et al, (1977) Lumpkin and Plucknett
(1980) and Kannaiyan 1984)

In Kharif the plots receiving 75 Kg
N as urea super granule slong with
Azolla dual cropping recorded higher
straw yield of 4812 Kg ha-'. However,
In Rabi the plots receiving 75 Ka N
as neem coated urea besides Azolla
as dual cropping produced highest
straw yield of G583 Kg ha-'. In Kharif
slow release of N from wrea super
granule reduced the loss of N from
N feitilizer and also exua supply of
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Table. 1 Effect of fenilizer nitrogen and Azolla on grain and straw yield of rice st Coimbatore, 1984-85

Grain yiold (Ko ha-1) straw yield (Kg ha=1).

Treaiments
Kharif Rabi Kharil Rabi
(IR.50) (CO 43) (IR B0) (CO 43)
Contral 2269 3268 3140 5003
Azolla as dual erop {200 gm-?*) 2844 3694 3809 6301
Azolla as green manure (10 t ha-T) 2800 3625 4092 5284
75 Kg M as PU 3573 4678 4542 "B150
75 Ka N as PU 4+ Azolla (DC) 3912 4932 4704 6368
76 Ko N as USG 3838 4621 4709 6423
75 Kg M as USG + Azolla (DT} 4347 4817 - 4812 6515
75 kg N as NCU 3637 4875 4617 . 6402
75 Kg N as NCU + Azolla (DC) 4232 5128 4724 ‘6589
25 Kg N as PU+25 Kg N as USG+ 25 Kg N as _
NCU 4001 4822 4638 6522
25 Kg N as PU + 25 KgNas USG + 25 Kg N as
NGU + Azolls (DC) 4358 5056 4679 6289
SEd 139.9 - 200.3 100.4 152,2
CD (p=0.05) 285.7 409.1 - 2050 2108

Table 2. Economic analysis of N use in Kharif 1884. Coimbatore, India,

Total cost of Value of grain  Net retun Met retutn .per

Treatment (N Ka ha-1) cultivation and straw fupee invested
(Rs. ha-') {Rs: ha-') (As. ha-1) (Rs:)

Control 4000 4687 687 0.17
Azolla as dual crop (200 gm-') 4160 BBED 1710 0.41
Azolla as areen manure (10 1 ha-') 4750 5811 1081 D22
75 kg N as PU 4366 7333 2966 06a
75 Ko N as PU + Azolla (DC) 4516 7947 3480 077
76 Kg N as USG 4399 7867 3457 0.79
75 Kg N ss USG + Azolla (DE) 4549 8836 4287 0 94
75 Kg N as NCU 4443 7464 3020 0.68
76 Kg N as NCU + Azolla (DC) 4593 - 8607 4013 0.87
75 Kg N as PU 4+ 25 Kg M as

USG + 25 Kg N as NCU 4403 8158 3755 0.85
25 Kg N as PU + 25 Kg N as USG

+ 25HKg M as NCU + Azalla (DC) 4553 B841 4288 094
Value of urea N Kg-1 = Rs. 4.81 * Walue of Azolla tonne-! - Rs. 76.00
Value ol USG N Ka-! = Rs. 532 Value of grein Kg-* = Rs. 1.90
Value of NCU N Kg-! = Rs, 5.92 Value of straw tonne-! = Rs.120.00
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Talble, 3. Economit snalysis of N use in Rabi 1984-85, Coimbatore, Indis.

Total cost af

Value o! grain

Azblla N élt the later period of crop
growth would have resulted in increased
dry matter production which in turn in-
creased the straw yield. The combina-
tion of Azolla along with different forms
of fertilizer nitrogen produced higher
yields whan compared to different farms
of fertilizer nitrogen alone.

The data pertaining to net return
and return per rupee Invested during
‘Kharif and Rabi are presented in Table

2 and 3.

The net return qets increased with
the application of N fertilizer with or
without Azolla. Application of 25 Kg N

Net retumn Met retum per

Treatments (N Xg ha-') cultivation and straw rupee investad

(Rs. ha-1) (Rs, ha-!) {Rs ha-!) (Rs)
Control 4000 6808 2E09 o0.70
Azolla as dual crop (200 @ m-') 4150 7654 2504 0,84
Azolla as grean manure (10 t ha-') 4750 7521 271 0,56
75 Kg M as PU 4366 9629 5261 1:20
75 kg N as PU 4+ Azolla (DC) 4516 10134 5618 124
75 Kg N as USG 4399 . 9550 5151 1,17
75 Kg N as USG + Azolla (DC) 4548 9933 5384 1.18
76 Kp N as NCU 4443 10030 E586 1,26
75 Kg N as NCU + Azolla (DC) 4583 10533 5940 1.29
25 Kg N as PU -+ 25 Kg M as USG
+ 25 Kg N as NCU 4403 9943 5540 1.95
25 KgNasPU + 25Kg M as USG + _
25 Kg N as NCU + Azolla (DC) 4653 10371 5817 1.28
‘Value of urea N Kg-' = Rs, 4.81 Value of Azolla tonne-! = Rs. 75.00
Value of USG N Kg-! = Rs, 5.32 Vallue of grain Kg-' = Rs  1.00
Value of NCU N Kg-! = Rs, 592 Value of straw tonne-! = Rg, 120.00

each as prilled urea, urea super granule
neem coated urea besides Azolla dual

~ cropping gave the highest net return
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of Rs .4288 ha-t in Kharif followed by
the application of 75 Kg N as urea
super granule and Azolla dual cropping
(Rs 4287 ha-'). The return per rupee in-
vested was less than one in Kharif for
all the treatments. So it is not econo-
mical to follow these treatment combi-
nations during Kharif The main reason
for this is the lower vield in Kharif.
Due to high day and night temperatures
(20 8/30,8°C)  that prevailed during
Kharif, the Azolla growth was poor
and only were
done.

two incorporations
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In Rabi application of 75 Kg N as
neem coated urea along with Azolla

dual cropping gave the highest net

return of Rs.5940 ha-' followed by the
application of 25 Kg N each as prilled
urea, urea super granule, neem coated
urea besides Azolla dual cropping which
gave the net return of Rs.5817 ha-1. The
return per rupee-invested was also high
from the application of 75 Kg N as
neem coated urea along with Azolla
dual cropping and Azolla green manu-
ring all the other- treatments recorded
higher (more than one) net return pey

rupee invested. This might be due to
the higher grain and straw yield.

From the results it was concluded
that the effect of application of 26 Kag
N each as prilled urea, super granules,
neem coated urea besides Azolla dual
cropping.and. 75 Kg N as neem coated
urea besides -Azolla dual cropping were

same In both Kharif and Rabi seasons
in respect of grain yield.
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