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Abstract

The application of blue green algae and Azospirllum Significantly
increased the total nitrogen content of rice grains . the highest increase
(7.01%) over the control was observed in the treatment which received
the bioinocula of imported algae strain and Azospirillum.

The application of 20 and 40 kg N/fed. of urea led to highly sig-
nificant increase in the total nitrogen content of rice grains. The highest
increase (58.11%) over the control was observed in the treatment hav-
ing 40Kg N/fed.

The amino acids content of rice grains were also affected by bioi-
noculation and chemical fertilization. The inoculation with algea and
Azospirillum and fertilization with 20 kg N/fed., Showed high amounts of
both essential and nonessential amino acids in the grains.

INTRODUCTION

Blue green algae are one of the first microorganisms which had been known to
fix atmospheric nitrogen in flooded rice soils since the work of De (1939).

The importance of blue green algae in biological nitrogen fixation was early
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emphasized by many investigators, (Kuda and Yamaguchi 1956; Watanabe 1956;
Watanabe and Yamamato 1971; and Roger and Kulasoorya 1980). They discussed the
effect of blue green algae on nitrogen content of rice plants in different types of
soils . However , increasing th costs of chemical nitrogen fertilizers had drown the
attention to the biological nitrogen sources as nitrogen is mostly a limiting factor
for crop production.

The role of Azospirillum spp. in nitrogen fixation was also studied . Thes or-
ganisms are nitrogen fixing bacteria which live on or inside plant roots (Yoshida
1973. Dobereiner 1976; Neria 1977; Smith et al. 1977; Monib et al. 1982; Line et
al. 1983 and Okon 1982). The capacity of this group of microorgainsms to fix atmo-
spheric nitrogen and produce growth promoting substances had been studied by many
investgators (Eid et al., 1986, and Mahgoub et al. 1990).

Present study was carried out to reveal the effect of some biofertilizers of
different speices of blue green algae with or without Azospirillum on nitrogen con-
tent and amino acids of rice grains as compared to chemical nitrogen fertilizer i.e.
urea

MATERIALS AND METHODS

A field experiment was carried out at Sakha experimental station, Kafr El-
Shikh governorate in clay loam soil, during the season of 1987 to compare the effect
of inoculation of rice plants with two species of blue green algae and Azospirillum
brasilense No. 40 as compared to the effect of chemical nitrogen fertilizer (Urea
46.5%N) on the total notrogen content and amino acids of rice grains. This experi-
ment was performed in 84 plots (2.8 m x 5m) corresponding to 21 treatments with
4 replicates.

Inoculants
1 - Bule green algae : two strains of blue green algae were used:
a. Local strains of Nostoc muscurum (BGA1).
b. Imported strains of Nostoc sp. from International Rice Res. Instit. (IRRI). Ma-

nilla, Phillippins (BGA2).

2 - Azospirillum
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The strain of Azospirellum brasilense No. 40 was used.

Growth media:

The following medium described by Watanabe (1951) and as modified by El-
Nawawy et al., (1958) was used (g/L) for growing blue green algae; K5HPOy, 0.3;
MgS0Oy4 , 0.2; ky Sog, 0.2 and micronutrients solution 1 ml/L. The composition of
micronutrients solution (g/1) was Hzgn4 2.8; MnCl, 1.8; and molybdic acid 0.02
while the pH was adjusted at 7.5.

Preparation of algal inoculant

Algal inoculant was prepared according to the method of Venkatraman (1979) .
The inoculant was sprayed at a rate of 10 kg/fed. after 10 days of transplanting of
rice seedlings.

Preparation of azospirillum inoculum

Azospiriflum inoculum was prepared according to the method of Okon (1982).

Chemical fertilizers : (Urea 46.5% N)

To promote the growth of rice seedling, very low amounts of urea were added
to the nursery. Nitrogen fertilizer in the field was added as urea nitrogen at rates of
20 and 40kg N/fed. at two equal doses during rice growth . The first dose was added
before tillering stage and the second dose was added one month later.

Chemical determinations

Total nitrogen content in rice grains was determined according to A.0.A.C.
(1980) by the micro - Kjeldahal method.

Amino acids contents in rice grains were determined qualitatively and quanti-
tivily using thin layer chromatography technique (Kerese and Chlamers 1984)

Statistical analysis

Was carried out according to Sendecor and Cochran (1980)

RESULTS AND DISCUSSION
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The effects of algal and /or Azospirillum inoculant as compared with chemical
fertilizer on the total nitrogen content of rice grain are presented in Table 1. It is
obvious that the use of biofertilizer alone without urea nitrogen didn't cause any in-
creae in total nitrogen content except in the case of the mixed inoculant of any
strain of BGA and Azospirillum. The heighest increase over the control of 7.07%
was observed in the treatment which received the bio-inoculum of the imported algal
strain combined with Azospirillum.

The application of urea N at rates of 20 and 40kg /fed. had led to highly sig-
nificant effect on the total nitrogen content or rice grains . The highest increse over
control of 58.11% ws observed in the treatment which received 40kg N/fed . in ab-
sence of biofertilizer.

On the other hand, the interaction between mineral fertilizer as urea nitrogen
and the used biofertilizer led to a nonsignifcant effect on the total nitrogen content
of rice grains . It seems that the use of biofertilizer in the presence of chemcial ni-
trogen may cause an adverse action between bio and chemical fertilizer since the
urea produces ammonia which may be considered as repression factor in the path-

way of nitrogen fixation (Rai et al. 1980).

‘

In general, the application of either biofertilizer alone or urea nitrogen alone
significantly increased the total nitrogen content of rice grains. This is in agreement
with Abou El-Fadl et a/ . (1970) and Goyal et al. (1987).

Amino acids content of rice grains was estimated to compare the effect of bi-
ofertilizer on both essential and nonessential amino acids in presence of 20 and 40kg
N/fed. Samples which contained high percentage of nitrogen content were chosen.
The data in Table 2, showed that the essential amino acids such as lucine, lysine,
methionine and valine and nonessential amino acids such as aspartic, glutamic, se-
rene, tyrosine and cysten were found in relatively high amounts as compared with
the treatments which received the same inocula and 40 kg N/fed.

The rice protein does not contain enough lysine, threonine and methionine .
Therfor for proper protein nutrition, the food should be supplerﬁented with such ami-
no acids for those who consume large amount of rice in their food. This is in agree-
ment with Juliano et al. (1964 and 1973)
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Table 2. Effect of algal and/or bacterial inoculation on the percentage of amino
acids of rice grains.

20 kg N/fed. 40 kg N/fed.
Nitrogen level BGA (1) + BGA (1) +
BGA (2) + BGA (2) +
Azospirillum Azospirillum
Amino acids (%)
Essential amino acids
Arginine 0.52 0.45
Histidine 0.32 0.32
iso-leucine ’ 0.25 0.30
Leucine 0.30 0.20
Lysine 0.29 0.16
Methionine 0.34 0.20
"Phynile alanine ' 0.14 0.12
Thrionine 0.22 0.22
Tryptophan 0.23 0.25
Valenine 0.84 0.20
Non-essential acids
Aspartic 0.35 0.39
Glutamic 0.43 0.40
Glycine 0.10 0.21
Proline 0.27 0.30
Seine 0.40 0.22
Tyrosine 0.59 0.15
Cystine 0.52 0.50
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