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Effect of Azotobacter on Rice Crop
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ABSTRACT

Azotobscter treatment to se

and soll helped good initial plant growth

and better tillering of paddy, When applied in combination with 75 por cani of The ra=
commended dose of fertilizer nlirogen, the Azotobater could compsnsate 25 per cant of
tartilizer N and bring out (he same vield of paddy crop os that of cent per cent lertilizer

N without Azotobscter treatment, thereby reducing the cost of cultivation.

Azotobacter

treatment with cent per cent of the recommended dose of fertilizer N resulted in the

intrease of grain yield slightly.

Azotobacter treatment to paddy during January-May

season brought out the bensficial effects convincingly than during the August-Dacembar

588500,

INTRODUCTION

Nitrogen is the most difficult of
the essential elements to be supplied
in sufficient quantities to the crop
plants. Despite the greater abundance
of nitrogen around the earth in the
atmosphere to the tune of 37 x 10"
metric tonnes (Nutman, 1971), it is
completely unavailable for the living
systems excepl for a few microorga-
nisms fortunste enough to possess the
mechanism for fixing the atmospheric
nitrogen. Azotobezcter is the most
important and well known free-living
heterotrophic_bacterium which plays
the beneficial role in agriculture (Alli-
son, 1965; Mishustin, 1970: Nutman,
1971; Brown, 1974). Inoculation of
Azotobacrer o the sesds improved the
arowth of rice. ragi, peas, wheat and
vartous ether crops (Sundara Rao et 5/.,
1863; Mishustin er a/., 1962; Brown
it el., 1964; Neelakantan and Ranga-
swami, 1968; Gopalakrishnamurthy

et al., 1967; Patel,, 1969). In the pre-
sent context of the escalating prices of
nitrogenous fertilizers and their pericdic
shortages, there isneed for exploitation
of microorganisms for the benefit of
agricuitural production., The present
paper deals with the usefulness of the
Azotobacter strains for the rice culti-
vation under reduced level of fertilizer
nitrogen application,

MATERIALS AND METHODS

The strains of Azarohacter chroo-
cocoum employed in the present studies
were isolated from the rhizophere of
rice variety (Co 37-Vaigai) under floodad
soil conditions. The efficient straine of
Azotobacter were multiplied in Walks-
man's medium No. 77 broth for fiva
days inshake culture at 28-20°'C and
peat soil based incculants were main-
tained to contain viable cells around
10°-107/g  incculant, Such peat soil
based muitisirain  inoculants  were
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employed for fieldtrials, adopting the
following methods of application of
Azoiobacter:

i) Seed treatment: Two packets
(400 g) of inoculants were mixed
with sufficient quantity of water where-
in the seeds required for an hectare
were sozked overnight. The bacterial
suspension afler decanting the seeds
was poured over the nursery land and
then seeds were sown after some time.

i) Seedling treatment: One kg
of inoculant (5 packets) is mixed in 30
to 40 litres of clean water and the root
portions of the seedlings required for
an hectare were dipped in this suspen-
sion and ftransplanted in the main
field. By this sufficient load of Azoro-
bacter cells was introduced in the root
zone where they could multipiy and
carry out their activities.

iii) Soil application: Two kg of

inoculants (10 packets) were mixed
well with 20 to 25 kg of well decom-

[Val, B3, Ng, 11—12

posed Farm Yard Manure and this fur-
ther mixed thoroughly with 20-25 kg of
soil.  The  Azoiobacter - Farm  Yard
Manure - Soil mixture was then broad-
cast into the plot (one hectare) where
the seedlings were transplanted, By
this, the field soil was enriched with
large quantity of Azorobacrer cells
which could further multiply and reach
the rhizosphere and carry out their
actjvities.

Field trials were conducted at the
Paddy Breeding Station, Coimbatore
during January - May 1974 and
1975 and August - December 1974
seasons on Co. 37 (Vaigai) variety of
paddy. The Azotobacter treatments
were given in different combinations
with the fertilizer nitrogen in the form
of urea. The crop was supplied with
P and K (60, 60 kg/ha, respectively) in
the form of superphosphate and
muriate of potash at the basal appli-
cation. The plant parameters like plant

TAELE I. Effeet of Azotohacler ireatment on Co, 37 (Valgoi) variety of paddy
{Season: January - April, 1974)
Piant height No. of tillers/ Panlcle length Grain weight Grain yield
Treatment {em) plant {em;) (g/plant) {kg/ha)
Ty No Azotobactet+-120 kg M/ha
{cantrol) a0 7 8.4 184 11.73 5042
T: Azotobacter seed treatment+
120 kg N/ha 83.3 8.4 8.8 10,17 4842
Ta «  Seedling dip4- . 50,0 9.5 19.8 10,63 4740
Ty « Soil application+ ., 92.3 a.5 19.4 12.17 4s8e
Ty +  Seed and seedling—-., 90.5 8.3 17.6 11.00 5185
Ts « Seed and soll+- " 81.9 10.4 18.7 13.77 4984
T; «  Seed treatment+
20 kg N/he 88.7 7.8 19.3 11.27 4437
Ts « Seediing dip+ .. 81.7 7.9 « .- 19.7. 10.07 4643
Ta + Soil applicationL ., g8.9 9.0 20.1 12,83 4783
Ty w Seed and seedling+-,. BB.8 g8 19.1 10.90 4842
Tis v Seed and soil+ i 89.7 9.0 19.0 11.17 4740
591



Nov. -Dec., ".1976]

height, number of tillers, panic'e length
and number of panicles as well as
grain yield were collected.

RESULTS AND DISCUSSION

The results from the field triais
during diiferent seasons are presented
in Table I'and 1. The piant height and
number of tillers at different ages
of the crop showed slight variations
between the treatments combined with
varying levels of fertilizer nitrogen
when compared with the control (i. e.,
no azotobacter treatment 4 100 per
cent fertilizer N). Similarly panicle
length and grain weight per plant
showed slight variations between
treatments. Azoiobacter treatment with
75 per cent of the recommended ferti-
lizer N gave more or less same grain
yield as that of cent per cent fertilizer
N alone. These results from the field
triais confirmed the earlier findings of
Gopalakrishnamurthy er a/. (1967).

EFFECT OF AZOTOBATTER ON RICE CROP

The Azotobacier treatment in com-
bination with cent per cent of recom-
mended fertilizer N caused = slight
increase in the grain yield and it varied
with the seasons. These results brought
out the variations in the yield of grains
with the varying levels of fertilizer N
at the basal as we!l as top dressing
levels,

Another trial was laid out 10 under-
stand the effect of Azorobacter in
combination with varied levels of ferti-
lizer nitrogen at the basal level only
while the fertilizer N was applied uni-
formly during the top dressing, The
results (Table 111} indicated that the
plant height and number of tillers at
different age of the crop did not vary
significantly between  Azorobacier
treatment with varying levels of ferti-
lizer N and control. Panicie length also
did not vary significantly between
treatments. The grain yield did not

TABLE Il Effect of Azotobacter wreatment on Co. 37 (Vaigai) variely of paddy
Season: August - December, 1974

Height No, of  No,of Panicle Grain Grain
Treatment {em) tillers/ pazicles’  length weight yinld
plant plant (em) tafplant) (kgfha)

T, No Azotobactar-+120 kg N (control) 652 0.4 10.3 16.7 11.06 203

T. Azotobacter Seed treatment -+ 120

kg fid.4 10.4 0.3 $6.3 10.33 3748

T . Seedling dip i . 63.4 10.7 10.5 17,4 11.66 2862
T, . Soil application -+ . 64.3 2.4 0.0 6.5 10.00 2850
T, . Gnedtrestment - 20 kg N E3.6 g.4 2 16.3 0.3 3454
T¢ . Scedling dip -+ " 65.5 9.8 9.4 8.7 8.33 3361
7. .. Soil application - " 67.8 e.4 10.0 16.8 10.66 3874
T¢ , Scedtreziment - 60 kg N 64.2 87 8.7 16.2 9,00 327%
Te + Seedling dio + 0 64.9 9.3 8.3 16.6 .00 2327
T. . Soil spplication - a" 6a.7 8.0 4.2 16.8 10.0 3200
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TABLE |11, Effect of fAzotobacter trestment® on Co. 37 (Voigai) variety of paddy
Seoson ¢ February - May, 1975
Plant height {em) No. of tillers/plant _ E )
— — £ = =
= > > = ] .
Treatment = L & 3 - : 7 E o
£ £ - = 28 E? .E.E
g & & 5 = L5 =
-1 = = & £8 g8 &2
T, No Azolobascter + 120 kg N/ha
{60 basal + 60 top) - Control 48,7 80.0 10.0 11.6 23.2 18.0 6518
T. Azotobacter + 120 kg Njha _
(60 basal 4+ 60 top) 47.8 0.0 10.4 10.6 218 17.3 BGO1
T. Azotobecter 4 90 kg N/ha
(30 basal < 60 top) 43,2 a5.8 8.2 1.1 23.5 16.3 GR08
T, Azowobacter + 30 kg Nfho
(45 basal -- 45 lop) ‘42,9 B6.6 9.4 10,4 238 16,8 G606
T, Azotohacter + 60 kg Nfha '
{ O basal + 60 1op) 447 B88.0 9.6 1.4 2.4 17.2 8143
T, Azowbocter + 60 kg Nha '
(20 basal + 30 top) a45.5 87.3 9.8 11.8 22,3 19.3 G101

"Azotobacter treaiment indicates the application of the bacterium 1o seed, seedling and soil

get affected significantly by reducing
the farti['rz_er N to the extent of. 15 to
30 kg N/ha at the basal dose.

Trials conducted at different sea-
sons indicated more or less similar
trend. However. the performance of
Azotobacter wa§ oguite encouraging
during January-May season when the
stand of the crop in the field was
better, Nanv of the earlier workers
obfained increased vields of different
crops due to Azotobacter treatment
{Mishustin =7 af., 1983; Sundara Rao
er al., 1963; Brown et a/., 1964; Patel,
1969). Inihe present studies it was
definitely observed that yield increzse
was slight or no increase with regard
to paddycrop, when Azotobzcter lreat-
ment was combined with cent per cent
of the fertilizer nitrogen, However,
the arain yield was not affected by
reducing the fertilizer N to the tune of
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indicating a saving of
by the application

25 per cent
fertilizer nitrogen
of Azotobacter.
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