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The Effect of Algal Biofertilizer on Yield and protein Content of Rice

Tas

wadinw duazinuun Usziadg aznia animl wingauy
wag W3Nne Ammaigsa
a v ]
mmmﬂqmmﬂnssumﬂiuiaﬂﬂamw
dotdmInanaansuazina lu lasusalszina'lng
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Research

ABSTRACT

Four strains of nitrogen fixing blue-green algae, namely Anabaena siamensis, Anabaena lutea,
Nostoc sp. 46 and Nostoc sp. 79. Mixed cultures were applied as biofertilizers to four paddy soil samples,
taken from Rangsit, Khok Sumrong, Sakhon Nakorn and Surin areas. Pots which were arranged in
completely randomized design consisted of 3 replications and 2 treatment in each replication.These
treatments comprise an unbiofertilizer and a biofertilizer which biofertilizer rate was applied equally
at 4 grams of blue green algae per 10 kilograms of soil sample.

The results showed that algal biofertilizer enhanced the growth and yield of the rice signifi-
cantly, which was noticable in the dry weight of the straw and grain of rice, for all sources of soil.
Grain yield of rice in these soils increased from the check of 32.07, 34.87, 8.86 and 21.49 to 53.14,
49.53, 20.02 and 49.60 grams per pot, respectively. The responsiveness of rice which received algal
biofertilizer was difference. The percentage increase in yield ranged from 42% in Khok Sumrong soil
and 66% in Rangsit soil, to 126 and 131% in Sakhon Nakorn and Surin soil, respectively.

Significant increase in protein content of rice with the application of algal biofertilizer was
from the check of 5.03, 5.14, 6.75 and 5.25 t0 6.45, 6.53, 7.80 and 7.11 percent respectively. The dif-
ference in plant N-uptake level, after the application of algal biofertilizer gave 383.50, 310.00, 222.20
and 480.70 milligrams per pot, respectively.
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Table 1 Some chemical and physical properties of the soil samples

Soil sample Soil series Texture! pH2 % OM 3 o N4
Rangsit Rangsit clay 4.1 1.95 0.077
Khok Sumrong Nakorn Pathom sandy clay 6.5 0.60 0.040
Sakon Nakorn Phen sandy loam 5.0 0.70 0.026
Surin Roi Et loamy sand 4.8 0.60 0.026

1 hydrometer (Day, 1965)

2 soil : water = 1:1

3 Walkley and Black (Walkley and Black, 1934)
4 micro-kjeldahl (Jackson, 1958)
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a. Anabaena siamensis

¢. Nostoc sp. 46

-

b. Anabaena lutea

d. Nostoc sp. 79

Fig. 1 Species of N2-fixing blue-green algae used in bioferti-

lizer production
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Table 2 Effect of biofertilizer on straw weight, stem number/tiller and height in dif- ferent types of

soil samples

Straw weight Stem No. height
Recipe g g
(g/pot) tiller (cm)
Rangsit soil control 34.10 6.11 96.67
treatment 48.37** 7.33%* 103.33**
% increase 41.85
Khok Samrong soil control 39.53 6.22 110.00
treatment 46.47%* 6.56"S 110.00M8
% increase 17.56
Sakon Nakorn soil control 15.10 3.33 80.33
treatment 23.40** 4.56%* 91.33**
% increase 55.00
Surin soil control 24.10 4.87 95.00
treatment 39.63** 6.44** 99.33**
% increase 64.44
LSD.°= 3.38 0.44 2.26
LSD.° - 4.66 0.61 3.12
CV (%) 11.50 9.00 1.3

Remarks ns non significant

** highly significant
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Table 3 Effect of biofertilizer on seed weight, no. of panicle’s/tiller, no. of filled grain’s/panicle,

% of unfilled grain’s and weight of 1,000 filled grains

Grain No. of No. of Unfilled Weight
weight panicle’s/ filled grains of 1,000
i . filled
Recipe grain’s/ ¢
. grains
panicle
(g/pot) (%) ®
Rangsit soil control 32.07 8.00 76.86 20.30 23.186
treatment 53.14%* 7.33%* 107.64** 11.52%* 22.5208
% increase 85.70
Khok Samrong soil control 34.87 6.33 83.15 27.27 22.14
treatment 49.53%* 6.4418 144.44** 11.70%* 22.4018
% increase 42.04
Sakon Nakorn soil control 8.86 3.22 43.13 34.40 21.10
treatment 20.02** 4.56%* 71.18** 22.18** 20.6508
%% increase 125.96
Surin soil control 21.49 4.56 74.54 24.81 20.77
treatment 49.60** 6.33 114.28*%* 12.10** 22.89**
% increase 130.81
LSD . 5.88 0.49 9.00 5.58 1.21
LSD.O1 8.10 0.68 12.41 7.68 1.87
CV (%) 14.30 10.20 12.10 31.43 3.20

Remarks ns non significant

** highly significant
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Table 4 Effect of algal biofertilizer on the nitrogen concentration and the protein content of the grain

Nitrogen concentration (%) Proteinl”
. content of
Recipe
Straw Grain Straw and the grain
grain (g/100 g or %)
Rangsit soil control 0.49 0.81 1.30 5.03
treatment 0.53 1.03** 1.56 6.45**
% increase
Khok Samrong soil control 0.48 0.82 1.30 5.14
treatment 0.59** 1.04** 1.61 6.53**
% increase
Sakon Nakorn soil control 0.58 1.08 1.66 8.75
treatment 0.65* 1.25%* 1.90 7.80**
% increase
Surin soil control 0.49 0.84 1.33 5.25
treatment 0.63 1.14** 1.66 T.11**
% increase
LSD ,, ' 3.38 0.44 2.26
LSD ,, 4.66 0.81 3.12
CV (%) 11.0 5.30 5.30

Remarks 1/ Protein content in grain (%) = % of nitrogen concentration
in grain x 6.25
ns non significant
* significant

** highly significant
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Amount of nitrogen uptake (mg/pot)

Recipe
P Straw Grain Sum of
straw and grain
Rangsit soil control 164.1 258.1 422.1
treatment 257.4%* 548.3** 805.7
% increase 90.88
Khok Samrong soil control 189.2 286.8 476.0
treatment 268.9** 517.1** 786.0
% increase 65.13
Sakon Nakorn soil control 85.3 94.8 180.1
treatment 1651.8*%* 250.5** 402.3
% increase 123.38
Surin soil control 115.8 180.0 295.6
treatment 207.9** 568.4** 776.3
% increase 162.62
LSD 0.02 0.11
LSD ,, 0.03 0.15
CV (%) 13.7 18.7

Remarks ** highly significant

Table 6 Effect of biofertilizer on the increase of nitrogen content

Nitrogen content increase by

Soil sample The application of biofertilizer
(mg/pot)
Rangsit soil 383.5
Khok Samrong soil 310
Sakon Nakorn soil 222.2
Surin soil 480.7
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Nitrogen uptake content 100

(mg/pot) 0 Nitrogen uptake
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Grain weight 10

(gm/pot) 0 Grain yield

Protein content of 4
the grain
(gm/ 100 gm) 0 ] Protein content

A B C D

Rangsit Khok  Sakon Surin
Samrong Nakon

Fig. 2 The effect of biofertilizer on nitrogen uptake, grain
yield and protein content of the grain
[] no biofertilizer
B added biofertilizer



A

Tiller stage

no biofertilizer

B

Panicle stage
Added biofertilizer
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