Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

European Journal of Experimental Biology, 2014, 4(524-28

. \
Pelagia Research

Library

ISSN: 2248 -9215
CODEN (USA): EJEBAU
Role of Blue Green Algae in Paddy Crop
Shah Alam*, Rajendra Kumar Seth and D. N. Shukla

Bhargava Agricultural Botany Laboratory, Department of Botany, University of Allahabad,
Allahabad, U.P., India

ABSTRACT

Cyanobacteria (BGA) are one of the major components of the nitrogen fixing biomass in paddy fields. Due to the
important characteristic of nitrogen fixation, cyanobacteria have a unique potential to contribute to enhance
productivity in a variety of paddy. The best known effect of blue-green algal growth on rice increased nitrogen
availability resulting from nitrogen fixation but other effects have been reported. In this research BGA used as
inoculum in rice experimental plot. The BGA+FYM inoculum plot effective treatment compared to the control. The
50% NPK+BGA most effective treatment compared to the recurred of rice NPK (100%). Applications of NPK, BGA
with FYM produce most significantly plant height, Weight of 1000 grain, Total grain yield percentage, extra
increase yield percentage, compared to the control. The 50% NPK+BGA+FYM inoculums found to be most
effective treatment for the rice production.50% NPK,FYM with BGA in inocolation in rice Plot No. 5 in this plot
height of rice plant 149.9 cm, weight of 1000 grain 23.833 gm and extra increase percentage yield 20.06%.
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INTRODUCTION

Cyanobacteria (Blue-Green Algae) are one of them@mponents of the nitrogen fixing biomass ingyafields.
The agricultural importance of cyanobacteria ire rauiltivation is directly related with their abjlito fix nitrogen
and other positive effects for plants and soil.effivater, nitrogen is the second limiting factor fidant growth in
many fields and efficiency of this element is rogffertilizer [14].

Cyanobacteria play an important role in maintenaacé build up of soil fertility, consequently inaséng rice
growth and yield as a natural biofertilizer [18Jue green algae (BGA) are photosynthetic nitrofieers and are
free living. Cyanobacteria are capable of abating various kofdpollutants and have advantages as potential
biodegrading organisms [21fxcretion of growth-promoting substances such asibnes (Auxin, Gibberellins),
vitamins, amino acids [18], [17]. Increase in wateolding capacity through their jelly structure8][1increase in
soil biomass after their death and decompositidi]. [Preventing weeds growth. Increase in soil phasp by
excretion of organic acids [23].

Nitrogen fixation is one of the most important loigical processes and, though, the atmosphere nerghbut 79%
nitrogen, most of the plants cannot e utilize hey can utilize combined nitrogen, like ammoniuritrate, nitrite;
etc. This process is called biological nitrogenafi®an. The most common nutrient limiting the proilue of
agricultural crops is nitrogen.
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Blue Green Algae (BGA) are alternative source dfogien to the chemical fertilizers. The choice a@fldgical
fertilizer is due to eco-friendly, fuel independenbst effective and easily availability. BGA fixtnogen under
anaerobic conditions in specialized cells callegtozyst which comprises 5 to 10% of cells in arfient [7].

Blue-green algae (cyanobacteria) are distributeddawide and contribute to the fertility, either &ze-living
organisms or in symbiotic association with the wdgen Azolla [8]. The nitrogen-fixing ability of many species is
the principal. But by no means the only, reasorttite increased fertility. The abundance of blueegralgae in rice
fields has been reported in numerous papers sintselrs accounts [9a], [10b]. Culture studies wateduced by
[4] and the importance of blue-green algal nitrofjeation in helping to maintain fertility of theae fields was first
recognized by [6]. Many rice fields show visuallgvious growths of blue-green algae, although eukarygreen
algae may be more abundant where high quantitiestafgenous fertilizer have been added. Repods fmany
countries indicate that the blue-green algal fisraften rich in species [11], [3], [22], [2].

MATERIALS AND METHODS

The experiment was conducted in the rice field ifage - Mahewa Khurd, Manda, and Allahabad DistatUttar
Pradesh in the year 2013. Each experimental plasared 5mx5m in size. The field was designed asral&mized
Block Design (RBD)The trials were carried out in a Five (RandomizéatB Design) Plot.

| have selected local regional variety “Pant-4” c®&ir2 June of prepared nursery, 22 days old ricdlisgewere
transplanted in experimental 8 plot of 5x5 meteahatrate of 4 seedling/hill and the hill to hilsthnce 5 inch. The
treatment used plot No. 1 (P1) no inoculums, Plot Rlin used 100% NPK, Plot No. 3 in BGA+FYM usetdyp
Plot No. 4 in used 50% NPK with BGA, Plot No. 5used 50% NPK+ BGA with FYM. The fertilizers were
applied after transplantation of rice plant. BGAld&YM were applied Inoculation during transplardati After the
rice harvest, rice yield, extra increase yield plaht height parameters were recorded.

Table -1 Mode of Treatments NPK, BGA and FYM:

Treatment| N (kg/ha) | P (kg/ha)| K (kg/ha) | BGA (10kg/ha) | FYM (2-3t/ha
Plot No.
P1 0 0 0 - -
P2 90 50 40 - -
P3 0 0 0 + +
P4 45 25 20 + -
P5 45 25 20 + +

Note -: N Application in three split and BGA, FYM Inoculation during transplantation.
RESULTS

One of the objectives of the present study wasitoebse the yield of Rice production. The Ricedy@ the plot

No. 5 used 50% NPK+BGA+FYM are shown in table {r2this plot, the total rice grain yield Wt of 10@@ain

23.833 gm when the plant height was recorded 148h%and extra increase yield percentage 20.06% theer
control. | have obtained to respectively effectofe50% NPK+BGA+FYM in significant yield, plant heig and

extra yield percentage over the other treatmerisplo

Table 2. Effects of Cyanobacteria (BGA) and NPK+FYMon Growth and Yield of Rice

Treatment| Plant height| wt. of 1000 grains| Yield | Increase
Plot No (cm) (gm) (%) Yield
(%)

P1 130 19.850 100 00.00

P2 143 21.950 110.5y 10.57

P3 136.3 20.850 105.0B 5.03

P4 145 22.935 115.54 15.54

P5 149.9 23.833 120.06 20.06
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Fig. 3: Increase Extra Yield % over the Control
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DISCUSSION

The quantity of N fixed by BGA to support the grovand development of the rice plant. BGA increasgrain
production was due to the nitrogen fixation of #igae which cause the increment in the plant heagll grain
quality of rice plant. The application nitrogentiiizer could increase the yield of rice, chemitattilizer resulted
the poor performance than combined with BGA. Tlee frield was found more in Plot no treated sets than the
controlled setsThe maximum amount of grain, plant height and ekitaease yield percentage in the treatment
containing reduced dose of 50% NPK, FYM with BGAswabviously due to the additional supply of N cintted
by combined effect of chemical N and BGA (TableT™)e bulk of nitrogen fixed by BGA is probably raged only
in death and decay of BGA. The grain yield increlasg 50% NPK, FYM with BGA in this research worknged
from 5.03% to 20.06% whereas increase in planthteignged from 130 cm to 137.2 cm and wt. of 10€dng
ranged from 19.850 gm to 23.833gm. Plot No. llampheight 130 cm, wt of 1000 grain 19.850 gm weorded
in no treatment condition (control). In NPK treattheondition (Plot No. 2) plant height was found3lein, wt of
1000 grain 21.950 gm and increase yield percent@ge7%. Plant height 136.3 cm, wt of 1000 grair830.gm
and increase yield 5.03% was found in BGA+FYM teelgblant (Plot No. 3). Plot No. 4 plant height 145, wt of
1000 grain 22.935 gm and increase yield 15.54 %resrded in 50 % NPK+BGA treatment condition. Pat 5
plant height 149.9 cm, wt of 1000 grain 23.833 grd mcrease yield 20.06 % was found in 50 %NPK+BGXM
very most effective treatment compare to otherttneat Plot.

Blue green algae are reported to contribute tchipleer nitrogen fertility of rice fields. They gromn the surface of
paddy soil and water enriching with good sourceitstbgen [1], [5],[16]. Reported yield increased by 5 to 24.1% in
rice field by BGA inoculation [12] reported 5.26%crease in soil N due to BGA inoculation in riceldi of
Kathmandu which ultimately increased the yield ioEi{15] also found the yield increased by 12.31805% on
BGA inoculation in rice field. | was found BGA inolation in rice field increase yield percentagegeuh from
5.03% t020.06%.

The results suggest that application of cyanobiacteith lower level of applied urea-N was effectiveenhancing
the growth attributes of rice plant. This indicatkes better efficiency of cyanobacteria in promgtthe growth of
rice plants in soil low in nitrogen fertility. Reps are also available that effective cyanobaadiedtion could
increase the yield of rice grain significantly. S3amy [13] also reported the positive effect ofnopacterilization on
reduction of sterility of rice grain.
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