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Influence of Blue-green Algae and Nitrogen Fertilizer
on Rice Yield in Saline Soils
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ABSTRACT

A pot experiment was conducted to determine the effects of blue-green algae and nitrogen
fertilizer on growth and yield of rice variety RD. 7 grown on a Kularongkai soil series (Natraqualfs,
sandy loam, EC 275 mmho/cm and organic matter 0.40%). Pots were arranged in randomized
complete block design with 4 replications and 6 treatments. The treatments were absence and
presence of algal inoculant which was a mixture of Anabaena sp., Nostoc sp., Hapalosiphon sp.
No. 697 and Stigonema sp. No. 617, nitrogen fertilizer (urea) at level of 30 and 60 kg N/rai alone
or combinations of the two levels of nitrogen fertilizer and blue-green algae.

Results indicated that

1. Application of nitrogen fertilizer at the lower level (30 kg N/rai) in saline soil was more
effective in improving the growth and yield of rice than that at the higher level (60 kg N/rai)

2. Blue-green algal growth could be observed in saline soil inoculated with algal biofertilizer.
The nitrogen content in straw, grain yields and the protein content of rice was significantly increased
in algalized pots. Grain yield was increased from 5.1 to 6.1 grams in pots by algal biofertilizer. The
protein content of rice grain increased from 8.3 to 10.6%

3. The combination of algal biofertilizer and nitrogen fertilizer was more effective in increasing
rice yield than the application of nitrogen fertilizer alone. Application of 30 and 60 kg N/rai in
combination with blue-green algae gave grain yields of 11.2 and 8.1 g/pot, whereas application of
30 and 60 kg N/rai alone gave 8.8 and 6.8 g/pot, respectively.
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Table 1 Chemical and physical properties of
saline soil used in the experiments.

Parameter Value
pH (1:1) 7.20
Organic matter (%) 0.40
Available phosphorus 23
(ppm)

Exchangeable potassium 80
(ppm)

Electrical conductivity 275
(mmbhos/cm)

Texture Sandy loam
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b. Nostoe sp.

¢. Hapalosiphon sp. No. 697 d. Stigonema sp. No. 617

Figure 1 N2 fixing blue-green alga species used in the experimenis.

Figure 2 Growth of the blue-green algae on saline soil in pot experiment.
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Table 2 Effect of blue-green algal biofertilizer (BGA) and chemical N-fertilizer on the growth

and yield of rice grown on saline soils.

Height No. of No. of Straw Grain Increase Unfilled
tiller/ panicle/ yield yield grains grains
Treatment (cm) plant tiller/ (gm/pot) (gm/pot) over (%)
hill plant control
(%)
ON 8 23 2.2 58 51 - 1.6
BGA 77.1 28 28 78 6.1 20 84
30N 78.2 4.4 39 100 88 73 6.6
30 N+BGA 78.1 4.5 4.5 1.1 1.2 120 4.9
60 N 847 8.1 4.1 10 6.8 33 83
60 N+BGA 84.8 53 4.4 1.7 81 59 71
LSD 47 06 0.5 0.9 0.7
LSD 6.5 0.8 0.8 1.2 11
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Table 3 Effect of blue-green algal biofertilizer (BGA) and chemical N-fertilizer on the nitrogen
and phosphorus contents of rice grown on saline soils.

Nitrogen content Phosphorus  content
Treatment (%) (%)
Straw Grain Straw Grain

0N 063 1.33 006 0.28
BGA 074 1.7 0.08 033
30N 072 1.4 008 0.31
30 N+BGA 0.73 1.54 0.08 033
60 N 075 1.47 0.09 0.32
60 N+BGA 0.78 1.6 0.10 0.32
LSD 05 0.09 0.10 001 003
LSD 0.13 0.14 0.02 0.04

01

Table 4 Effect of blue-green algal biofertilizer (BGA) and chemical N-fertilizer on nitrogen
and phosphorus uptake and protein content of rice grain.

N-uptake P-uptake Protein content

Treatment (mg/pot) (mg/pot) of grain

Straw Grain Straw Grain (%)
ON 36.4 68.0 37 14.5 83
BGA 575 102.8 6.2 202 106
30N 776 1230 8.8 268 88
30 N+BGA 81.1 127.2 9.3 373 96
60 N 82.7 99.5 87 215 9.2
60 N+BGA 877 1304 1.3 258 100
LSD 05 10.3 13.1 0.9 32 07
LSD;QL 4.3 18.1 103 4.4 09
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