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Dual culture of azolla in rainfed transplanted rice
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ABSTRACT

An experiment was conducted at Agricultural Research Sation (Paddy), Srsi 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, - Two to three weeks before planting;
A, - At 15 days after planting (DAP); A, - At 30 DAP and A, - At 45 DAP) and two levels of nitrogen (N, - 50%
recommended dose of nitrogen (RDN) and N, - 100% RDN). These treatment combinations were compared with
one control i.e., without Azolla but with recommended dose of nitrogen (75 kg/ha). The resultsindicate 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.
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Riceisthemagjor cropinhill zoneof Karnataka
grown mainly inlowland situation as rainfed transplanted
crop during kharif season. Nitrogen is the single most
limiting factor inrice cultivation, strongly affecting the
crop yield. To sustain rice production in lowland
situation where farmers are unable to afford the cost
of inorganicfertilizers, itisimperativeto look at cheaper
organic sources of fertilizer asalternative or supplement
to inorganic fertilizers (Singh et a., 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 itsnitrogento the standing
crop (Watanabe et al., 1977; Lumpkin and Plucknett,
1982; Singh and Singh, 1989). But, thetechnology was
not widely practiced by thefarmers because of difficulty
inmultiplyingAzollainmain field dueto non availability
of water two monthsprior to planting of ricefor growing
Azollain main paddy field. To overcome this, dual
cropping of Azolla(growing of Azollaaong with rice)
was suggested by several workers (Kannaiyan, 1993;
Mvukiyeand Msumali, 2000; Nath et al., 2012). Inthis
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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 itstime 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 anditstime of releaseonyield of
rainfed transplanted rice crop and on soil fertility. The
experiment waslaid out in compl ete randomized block
design with three replications. The treatments consist
of four levelsof Azollareleasetime (A | - Two to three
weeks before planting, A, - At 15 days after planting
(DAP), A, - At 30 DAP and A4 - At 45 DAP) and two
levels of nitrogen (N, - 50% recommended dose of
nitrogen (RDN) and N, - 100% RDN). The treatment
combinations of these two factorswere compared with
onecontrol i.e., without Azollabut with recommended
dose of nitrogen (75 kg/ha). A common recommended
dose of P,O, (75 kg/ha) and K,O (87.5 kg /ha) was
givento al thetreatments. Thirty daysold 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 aspacing of 20 x 10 cm. The
fertilizers were applied in accordance with the
treatments. Half of N and K ,O and entire dose of P,O,
wasapplied at thetimeof planting. Thefirst top dressing
was done with 25% N and 50% K 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 Azollawas rel eased at therate 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 Azollawasincorporated
at fina land preparation. Theresfter, thegrown upAzolla
mat in all the treatments was allowed for self
decomposition during rice growing period and left over
Azollawasincorporated into the soil by ploughing after
the harvest of paddy. The necessary plant protection
measureswere taken for therice 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" year. These soil
sampleswere 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 dataonrice grain and straw yield and its
economics as influenced by release time of Azollain
rice crop are presented in Table 1. The data clearly
indicatesthat there wasno significant differenceingrain
yield, straw yield and its economics of ricerecorded in
treatment where Azolla was grown 2-3 weeks before
andincorporated at planting and other treatmentswhere
Azollareleased at 15, 30 and 45 days after planting of
riceintwo years out of three years of experimentation
as well as in pooled data. On an average over three
years, thegrainyield, straw yield and net returnswere
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 Azollareleased at 15 DAP
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(6209 and 7695 kg/haand 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 (Nyalemegbeet al., 1996;
Mvukiyaand Msumali, 2000; Rajarathinamet 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 Azollaand 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 Azollarelease time and N
levels showed that the grain and straw yield recorded
with RPP treatment (6190 and 8129 kg/ha, respectively)
wason par with all treatment combinationsexcept A | N,
(6561 and 8818 kg/ha, respectively) and A1IN2 (6200
and 8907 kg/ha, respectively). However, the net returns
realized with RPP was significantly less as compared
to that obtained with all combinationsof Azollarelease
time and 100% RDN levels.

The soil analysis data doneto know the effect
of dual cultured Azolla on nutrient content of soil
indicatesthat there wasimprovement 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 agreater extent (0.67 to 0.78%) in
different treatments as compared to its initial value
(0.56%) and that of RPPtreatment (0.61%). Similarly,
there was improvement in major (N, P and K),
secondary (Ca, Mgand 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 ironin addition to sustaining

0351 O



Manjappa

Dual cultureof azollain rainfed transplanted rice

UedlIUB IS UON -SN ‘0Us.R441p
[eINRLID-J™D ‘UesW JoLi prepuels - Fw3'S ‘@o1deid Joalbexded pepusluliodsy-ddy ‘UsboJliu Jo 8sop papuswiiodsy-Nay ‘Bunued siesfed—dvda

0T62 €esy (74212 0ST9 829 €99  SI¥T T96T v9¢ TSV 80 265 %S’ ad
0S0T FARS)) vere 1502 L2z 122 el 59 g6 15T 9T L6T Fw3's SIBYIO S/A ddd

SN SN SN SN SN SN SN SN SN SN SN SN  %S®°'dd
0201 1991 (0] word 8.1 L€2 612 ¥€S 889 0T 09T 1.7 £TZ Fu3as (N X v)suondes|
€00Ty 96V 852y 189GY 6218 ¥€Z9  2s6.  T090T 0619  #09 795 €889 ddd
I8/¥y 9522y  09Sy  20S9Y LEV8 G689  ST98 2086 0r99  €£89 G585 geel N’V
88Ty €50/ /¥E0S  EYISE Geg/ €609 0698 €2/8 Te€9 8889 1129 12€9 N’V
STTYy  €08T¥  /86Wy  9SSGY 8898 ZIS. 0,08  Z8kol T€99 5999 G/8G €502 NV
ShyTy  99WOY  GZeey  GYOvE 169/ 6799  02/8 €08 1829 0999 0919 ¥209 "NV
€62y  8%9¢y  9Teey  9Z6ey 1158 €56/ €808 9686 vev9  SLL9 9695 1089 NV
8622y  ¥S06E  OTwly  OEvOw oves 62/9 8168 €106 2289 26Y9 6765 G559 "NV
G/09y  zZ6bey 61687  PI89Y 1068 oP/9  1S06  0S60T ZT/9 0889 1219 9eTL N’V
G209  v/8T¥  S/08y  GZISY 8188 229 /888  G¥80T €899  8//9 0209 zsel NV
(N X ) suonzer|
28T 615C SN e0ge SN zee SN evor T6T SN SN €ze %S ® ad
Geg €8 S0TT 680T 8eeg 60T 192 e 69 08 98 L0T Fw3as
vivvy 2062y 289SF  BEVSY 8298 G/T.  SS¥8  £€S20T 7859 969 1885 €90/ NQY %00T — Mz
vo62y  TT96E  ¥9/8F  9EEOV €128 €219 088 1116 0F9 659 7019 0rS9 NG %05 —'N
(N) siprs| usboniN
960¢ SN SN TL9V 89Y 0LV SN SN gse SN SN LSb %S ® ad
95/ GITT €95T orsT 89T GST 8.€ 98Y 6 €Tl 12T 16T Fw3as
8T8Ey  6S96E  9/6/% 22Ty L6YL v6r9 €998 €926 6529  TT199 9909 08/9 dvasyiv-"v
oty vETTy 90Ty TOTOV 02sL TE0L  S6E8 2606 66T9  8/99 8109 6£59 dvaoe wv-°v
G0Ey  9S80v  E€TESY 89T G69. WI.  T0S8 V86 0029 699 2285 €699 dvasriv-°v
oveSy  €8Tzy  L6V8Y  6iblv 818 T€/9 6968  8880T 1999 8289 1209 v6T.  Bunueidaiojeq sypem g-z-"v
() awn aseapy e|j0zy

pejood 1102 (00074 600Z  Poj00d TI0Z  0T0Z 6002 pejood  TTI0Z 010z 6002

(ey/sy) sunpl BN (ey/Hx) pRIA Mens (ey/6x) ppihuris SjuaWIzeal |

©[|0ZV JO 2IM N [enp Ag Padusn|jul Se 8011 pelue [dsue.] paju el JO SOIWIoU0IS pue pplAayl T ajgel

0 352 O



Table 2. The Nutrient content of soil in different treatments at the end of study (2011) in Dual Culture Azolla Experiment.

N (kg/ha) PO, (kg/ha) K,O (kg/ha) S(kg/ha) Ca(ppm) Mg(ppm) Zinc(ppm) Iron(ppm) Mn(ppm) Copper(ppm)

149.5

OC%
0.78
0.76
0.86
0.84
0.74
0.71
0.67
0.81
0.61
0.56

EC

0.158
0.143
0.133
0.123
0.176

0.148

0.167

pH
55

55

Treatments

4.37
477
481
4.59
4.86
4.86
4.68
4.64
4.36
421

10.39
11.32
11.88
13.80
10.89
10.02
11.18
13.96

9.40

8.9

1739
186.9
200.1

4.75
472
4.96
519
5.46
522
4.76
5.00
431
4.19

80.9

441.4

18.32
18.15
19.47
18.00
19.64
18.71
21.24
18.86
17.84

18.00

72.9

28.7

o N+ N H NN

86.3

483.1

75.1

221
21

149.5

82.7

384.1

70.1

146.2

144.5

55

189.3
200.1

80.7

441.6

74.1

24.4

55

Z2zZZZ

o +H N N ™ o™ ¥ <

I

82.3

515.4
398.3

70.1

20.3

142.8
149.5

55

N
N

A
A

210.3
195.8
199.0
157.3
148.2

83.3

73.0

223

54
55

76.9

3434

4332

70.3

216

146.4
156.2
127.7

=z
<

84.8

715

228

0.157

5.6

=z
<

749

364.0

62.5

20.0

0.155
0.112

55

RPP

70.5

360.5

55.8

215

125.2

5.27

Initial Value

A,—Azollarelease 2-3 weeks before planting, A ,—Azollareleaseat 15 DAP, N, — 50% RDN, A ,—Azollarelease at 30 DAP, N,—100%RDN, A, —Azolla

releaseat 45 DAP
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riceyields.

It can be concluded from the study that Azolla
can also be grown as dua crop (inter crop) in rice
without detrimental effect on riceyieldsand economics.
Thishe psin overcoming the problem of non availability
of time and water 2-3 weeks prior to transplanting of
paddy. Thefarmer canreleasethe Azollaat convenient
time from 15 DAP up to 45 DAP.
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