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Effect of Various Organic Manures and Azotobacter chroococcum
on the Growth and Yield of Paddy

By

M. Rangarajan' end P, Muthukrishnan®

ABSTRACT

Sead, scedling and soil inoculation of A. chroococcum applied alone or in combl/
bination with various organic manures viz,, farmyard manure, compost and pig manure
enhanced the growth and yield of paddy over control during all stages of crop orcwtg)
Growth and vyield were more in combined applications of organic manures and A.'chro.o-

coceum. Pig manure in combination with A, chroococcum incressed drymatter produc-

tion during the penicle initiation stage by 13.8 per cent and grain vield by 10.7 per cent
over the application of full dose of nitrogen.

INTRODUCTION

\_ Azotobacter chroococcum is reported
to be efficient in fixation of molecular
nitrogen when sufficient amount of
organic substrates are available in soil
(Alexander, 1961)) Seed, seegling
and soil inoculations of Azorobacter
were reported to increase the growth
and vyield of many creps viz., paddy,
wheat, maize, sorghum, cotton, tobacco,
tomato and mustard (Brown er al,
1962, 1864; Rovira, 1963; Mehrotra
and Lehri, 1971; Jain er a/,, 1973;
Muthukrishnan et /., 1975)./

Thompson (1974) obtained signi-
ficantly increased vyields from wheat
and barley, and the yield components
were highly influenced by inoculation
of Azotobscter. Monib et /. (1974)

réported that additions of organic

matter greatly influenced Azotobacter

snd other soil microflora. In the
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present studies, the effect of Azoro-
bacter chroococcum applied along
with the organic manures viz., farm-
vard manure, compost and pig manure
on growth and Yyield components of
Kannaki variety of paddy was investi-
gated.

MATERIALS AND METHODS

The field trial was laid out in
randomized block design with one cent
plot for each treatment. The experi-
ment included ten treatments viz,, A.
chroococcum, farmyard manure, com-
post, pig manure, farmyard manure
+ A. chroococcum, compost manure +
A.chroococcum, pig manure+A.chroo-

coccum, nitrogen full dose (120 kg
N/ha), nitrogen hali dose (60
kg N/ha) and control. The organic

manures were applied at the rate of
10 tons/hectare. All the treatments
involving A. chreococcum and various
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organic manures alone and in combi-
nation received half the dose of nitro-
gen.  Phosphorus and potash were
epplied uniformly in all the treatments
at the recommended dose viz., 60 kg
P.0, and 60 kg K.0/ha.

A, chroococeum (peat soil based
culture) was applied as seed, seedling
and soil inoculant, Kannaki variety of
paddy was used for the studies. Seed-
lings were raised with and without Azo-
iobacrer seed treatment, The seedlings
raised without Azorobacter seed treat-
ment were transplanted in the follow-
ing treatments viz., control, farmyard
manure, compost,  pig  manure,
nitrogen full dose and half dose. The
plots of all other treatments were trans-
planted with seedlings raised from seads
treated with Azotobacrer, The roots of
seedlings were also dipped in Azoro-
gscier suspension and transolanted in
ihe plots which were already applied
with Azorobacier as basal dressing,

In the nursery stage both treated
and untreated seedlings were studied
ior the influence of Azorobacter app-
fied as seed treatment. The growth
parameters wviz.,, shoot |ength, root
iength, number of roots per plant, and
dry matter production per 100 seed-
lings were investigated. The growth
characters were recorded periodically
during tillering, stage, panicle initiation
stage and at the time of harvest. In
the ftransplanted field, the growth
characters viz., height of the plant,
number of tillers and dry weight of
the clump were studied. The vyield
components viz,, number of produc-
tive tillers, length of the panicle, num-
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ber of grains per panicle, weight of
1000 grains and grain yield per hec-
tare were recorded,

RESULTS AND DISCUSSION

Earlier reports indicated that the
yield of paddy was increased by the
application of A, chroococcum (Ranga
rajan and Muthukrishnan, 1975). In
continuation with these findings, the
present study was undertaken to find
out the influence of various organic
manures such as farm vyard manure,
compost manure and pig manure along
with A.chroococcum applied as seed,
seedling and soil inoculants.

Growth characters : In the nursery
stage, A. chroococeum significantly in-
creased the shoot length and dry
matter production of the Kannaki seed-
lings (Table I). The seedlings raised
from the seeds treated with A, chroo-
coccum were strong and healthy, Azoro-
bacter increased the height of the
seedlings, numbers of ieaves, length of
leaf and width of leaf by 7.5, 16.5,
8.8 and 8.3 per cent, respectively over
the control,

Azolohbacter in combination with
farm yard manure increased the height of
the plant by 4.2 and 0.7 per cent over
the application of farm vard manure
alone during the tillering and panicle
initiation stage, respectively. Similarly,
combined application of Azorobscrer
and compost increased the height of
the plant by 0.2 and 3.0 percent, res-
pectively over the application of com-
post alone. Application of Azotobac-
rer combined with pig manure signifi-
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cantly increased the height of the plant
by 1.2 and 13.3 per cent, respectively
over the application of pig manure
alone, During these two growth stages,
the increase in height of the plant due
to the application of Azotobacter com-
bined with pig manure was greater by
25.5 and 15.7 per cent, respectively
over the application of full dose of
nitrogen.

Combined application of 4zotobac-
ter and organic manures increased the
dry matter production during all the
stages of crop growth. Particularly,

Azotobacter applied with -pig manure
significantly increased the drv matter
production by 11.5 per cent over the
application of farm yard manure alone,
by 10.3 per cent over the application
of compost alone, by 4.2 per cent over
the application of pig manure alone
and by 13.8 per cent over the applica-
tion of full dose of nitrogen iTable I1).

Yield Components: Theincreases
in vield components namely, produc-
tive tillers, length of the panicle,
number of grains per panicle and wei-
ght of 1000 grains were in the arder

TABLE Il. EHfect of Azotobecter and organic manures on the growth of Kannaki variety of
paddy during differant stages of crop growth.

Height of the plant Number of tillers Dry matter production‘

Treatment (em) per clump (q)
A B A B A B
Control 44.4 73.7 5.0 7.6 15.250 32.638
Azotohacter 446 74.9 6.0 7.9 20.150 35.719
Farm yard manure 49.9 80.1 7.0 8.4 22,990 45 990
Compost 52.4 80.2 7.0 8.9 22,999  46.638
Pig manure 66.0 899 10.0 18.0 26.980 49,766
Azotobacter - Farm yard manure 521 80.9 8.0 9.4 22,999 47._989
—Do-~ <+ compost §2.9  B2.7 8.0 9.9 23.980 48.867
—Do— 4- pig manure 66.9 103.7 11.0 198 35.150 51.980
Nitrogen Hall dose 44.7 84.3 6.0 9.0 19.100 37.989
Nitrogen Full dose 49.7 87.4 6.0 ° 118 34.630 44,756
A—Tillering stage; B —Panicle initiation stage
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of Azotobacter-pig manure > Azotoba-
crer 4+ compost > Azotobacter v farm-
yard. mantre > pig manure > farm-
yard manure = Nitrogen full dose >
Azotobecier alone > Nitrogen half

dose > control. Application of
Azotobacter alone significantly
increased vield over the control.

(Table 111.) Organic manures alone in-
creased grain vyield over the control
and Azotobscter treatment. Combined
application ‘of A. chroococcum and
organic manures enhanced the grain
yvield over the application of organic
manure alone. Among all the organic
manures tried pig manure was found
to be the best for increasing the grain
vield. Azorobacter applied in combi-
natlon with pig manure increased the
grain vield over all other treatments;
including the application of full dose
of nitrogen. Combined application of
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per cent over the application of
A. chroococcum alone, 279, 97
and 4.4 per cent over the applications
of farm vard manure, compost and
pig manure alone, respectively. Appli-
cation of Azorobacrer in combination
with the pig manure also increased
the grain yield by 22.1 per cent over
the combined applications of Azoro-
bacter and farmyard manure and also
with compost and by 10.7 per cent
over the application of full dose of
nitrogen (Table I11).

The present studies indicated that
the application of Azeotobacter with
the basal dressing of pig manure
maximised grain vyield of Kannaki
variety of paddy, These results on
the influence of Azorobacrer in
combination with organic manures are
in conformity with the earlier report

A. echroococcum and pig  manure of Monib er a/. (1974) who observed
ircreased the grain vyield by 49.9 that additions of organic matter to soil
per cent over the control, 343 areatly influnced the multiplication of
TABLE Il Effoct of Azotobecter and organic menures on yield components of Kannaki
variety of paddy.
No.of  Length of Ko, of Waight of  Grain vield Grain yiel d
Troatment praductiva the panicla grains par 1000 grains  pat plot  per hectar s
tillers fem) panicie ig) (kg (ke
Control g.0 23.0 153 22,100 17.02 da{ B8R
Azotobscter 7.8 45 164 22.700 27.30 5152
Farm yard manura 8.2 25,5 167 25.000 24,50 5830
Compost 88 26.0 169 26.390 30,68 7366
Pig manurne 170 26.5 172 28.209 22.50 78,0
A, chroococeym=-
Farmyard manuso 11.4 286 169 SEAGO 1E.48 rhy,
A, chroococoum =
Compost 11,8 6.9 121 25780 26.48 GILE
~D—  +4Pla manure 18.9 25.9 174 25,990 33.99 §1587
Hirrogen Holf dose .5 22.0 16 30280 2872 gags
Higrogen Full doza 8.6 243 169 22,700 28,85 7258
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Azotobacter. The present report is
also in accordance with the findings
of Jain er al. {1973) and Thompson
(1974) who reported that application
of organic manures and A, chroo-
coccum increased crop yields.
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