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USEFULNESS OF BIOFERTILIZERS IN ECONOMISING
NITROGENOUS FERTILIZERS IN TAGETES ERECTA L.
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The iffectof Azotobocter and Azospirillun bioferlilizers in marigold under di lferent levels ofchemical

nitrogen was: investigated. Both bacterial inoculants responded to all levels of chernical nitrogen

with an increase io growth, yield and biochemical attributes.as compared to corresponding control:

Azospirillum inoculation with low-level chemical nitrogen (50%) markedly increased growth, yield

and bioolrd$$ea't,.attr.ibuies overcontrol. Azotobacterwrth low level chemical nitrogen (50%) also

showed better perforrnancabut not comparable.;.b Azospirillum..with low level cheaiical nitrogen

(50%). However,.the performance was better with respect to 50%o level of ihemical nitrogen; resulting

in u rlt og"n economy of SoVo. '

Kcywor<h' :' Biochemical parameters; Biofertilizers; GroMh; Mari gold ; Urea ; Yield.

Introduction

Agriculture is ono"of the major,occupations
of mankind all over the world. Men,
depend upon agriculture fo1 his food, and

clothing. In India nearl y 7 0%" of the people

are engaged in agricultural practices.

AII plants need nitrogen compounds

as it forms the major constituent ofproteins.
The demand for fertilizers isincreasing day

by day with the increasing in the human

population, henQe, the synthetic fertilizers
are used in large scale by the agriculturists
of .India. They pollute the land and
contribute to,biologicel"'nragnification,
hence there is a great need to develop new

methods by which other fertilizers could be

used to enhance the good grain production.

In recent years,.use of microbial
inoculants as a source of biofertilizers has

become a hope for most of the countries, as

far as econofilical and environmental
viewpoints are concerne.dl. .Biolof"ically
fixed nitrogen is such a source, which can

supply an adeqxate arnount of nitrogen to

plants and other nutrients to some extentr .

The free.living bacteria (Azotobacter)
associate (Azopirillum) and symbiotic
(Rhizob,ium)bacteria are gaining much
popularity and such practices being
encouraged to save the chemical fertilizers,

national economy and the environment 2 .

The various graded levels ofnitrogen and

bioinoculants have increased growth and

yield of marigold3 . The performanc€ was

better withrespect to TSYolevelsto chemical
nitrogen, resuting a niffogen economy of
25%oa. Azospirillum inoculation has been

reported to significantly increase the growtlq
yield, nutrient uptaEe, dry matter and
vitamin C contents in cabbage, Cauliflower,
tomato and chilli5{ , Similarly inoculation
wrth Azotobacter has also exhibited an

increase of growth, yield and quality
attributes of various vegetablese. Moreover,
both the inoculants are reported to be
economical in saving 50% of the
lecommended dose ofnitogen fertilizer 7r0 

.

Orange and yellow flowered local variety
marigold is one of the important omamental
plants, belonging to the family Asteraceae.

Limited work has been done so far on
marigold (Tagetes erecta L.), the peritnent

information regarding growth and
biochemical analysis like chlorophyll
content, total sugar,.total free amino acids

and nitrate reductase activity was not
avilable. Therefore the present investigatioit
was carried out to examine the effect of
biofertilizers alone as well as,in combination
oflJrea on the assess ofgrowth, yield and

quality attributes in one cultivar of marigold.

Material and Methods

This experiment has been conducted during
the rabi season at the place adherent to the
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glass house field at St. Joseph's College,
'Tiruchirappalli. The area taken for the

experimcntwas 18 sq. rn. Threerdndomsoil

samples were take:r ftom the field before

starting the:experiment and are tested in soil

testing laboratory at Tiruchirappalli, to find

out the soil pH and the amountof nutrieds
present that soil. The experiment was

conducted in three replications' Eight
different treatments separately and in
combination Such as To (control (100%

Ureq)" T ;{Azotobacter), T, (Azospirillury),

T3 (50% Urea), T4 (5O% Urea with
Azofobacter), T, (100Ye Urea with
12s1sfissler), T6 $0% Urea with
Azospirillum) and T, (100% Urea with
Azospirillum) of the recommended dose.

Recomrnended doze of fertilizer included

45 N: 90 P, O: 75 K, O Kg/ha and FYM 15

t/ha. Full dose of phosphorus, potash and

50% of the nitrogen was applied as basal

dose. While remaining 50% of the nitrogen

was applied as top dressing after 20 days of
transplanting- Carriers based inoculants,
procured from the Stan's company Ltd.
Tiruchirappalli, and were used as seedling

inoculant (200 gm in 50 mI of rice gruel).

The local variety of organge and yellow
flowered marigold was cultivated.

- ..Ohservations weri; undertaken from random

sample of 12, to 16 plants/plot from each

treafinent. Plant height, leaf number, leaf
length and number of flowerbuds of all the

12 to 16 plants was counted and thus the

plant height (crn)/plant, leaf number/plant,
leaf length (cm/plant, number of flower
budslplants and also biochemical analysis

was worked out, Chlorophyll content (100

mg of fresh leaves) was estimated by
liinon'r method total free aminoacids (200

mg of plant material) was estimated
following the method of Troll and Cannont2.

Total sugars (200 mg matured dried leaves)

by the method of Dubois et al.t3 and nitrate

reductase activity (2O0 mg of fresh leaves)

was estimated using the method of
Haugerran and Hucklesby Ia, from each

treatrrient. The data weas subjected to loe,
20n and 30e days of variance in order to

test the significance ofresults.

Results and Discussion

Effect of growth and ,yield axributes :

Biofertilizers had a beneficial effect on

growth attributes of marigold. Both
Azospirillum aad Azotobocter and l00o/o

urea resulted in a significant increase in
plant heighVplanl over control at 10s days.

In 20th and 306 Azospirillum with 5OYo urea

and 100% urea increased flre plant height/
plant sfgnificantly over the contrql (Table

I ) . Similar results were also rrtade by Chatto

et. ala .

,4zospirtllum wiih l0O% urea
increased the leaf length/plant signifi cantly

over the control of 10& daY. L"u6 r"r,*rn
per plant was significantly enhanced by
Azospirillam with 50% urea in both the 206

and 306 day (Table l). This significant
increase in growth attributeson 2Oeand 30ft

days was due to nitrogenous materials

"secretedby the microbial inoculation, which
in turn might have lead to better root
development, better transportation of water,

uptake and deposition of rurtrientsrs. The

response of Azospirillum with 507o and

100%o ur€a was enhanced in leaf no./plant
over the control at 10'h,2Othand 30ftday
(Table.l). Similar results were obtained in
other cropslu'r7.

Yield of marigold (flower bud
formation) shows a good response of
bacterial inoculants. Azospirillum and
Azotobacter with 507o and l00o/o urea
resulted iu a sigadficant increase in 55 days

after teatnent (Table I ). Some other related

results were obtained in general, the growth

and yield attributes exhibited maximum
values in treatments of phosphorus
solibilising bacteria and seedling treatrnents

in combination with 75V, and l00o/o

nitrogen applicatio6:' t !'tr.

Effect of biofertilizers on biochemical
attributes : Biochemical parameters of
marigold showed a good response of
bacterial inoculants, Azospirillum and
Azotobacter with 50% and 100o/o urea

Bhaskaran e/ a/.
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resulted in significant inerease in chl a, chl'
b, and total chlorophyll contents over the

control in 10m, 20th and 30m days, whereas

Azospirillum with 50% urea showed a

significant increase over control and other

treatments in 20e, 30'h days (Table 2). The

increase'in biochernical attributes like
chlorophyll contents could be due to,more

leaf: number and leaf length (more
plotosynthetic area)'. This result
corroborates with the tindings of other
workers in different crops4'?.

The increase -in biochemical
attributes like total sugar content in
Azospirillum with 50% ana tOOZ urea and

l0'h , 20lh and 306 day (Table 3) while
increase in sugar content could be due to

the increased efficiency of nicrobial
insculants to fix atrriospheric nitrogen and

secrate growth promoting Substances which
accelerates the physiological processes like
synthesis of,carbohydrates. This result was

found in chillis . [ncreasing levels of
introgen resulted in improvement of
biochemical attributes ofmarigold. In 10fr,

20ft , and 30'h days, higher total free amino
acid content was recorded at Azospiillum
with 50% urea and 1007r urea level and was

significantly higher than control and other

treatment (Table 3).

There was gradual response in
biochemical attrubutes of marigold to the

increasing levels of 50% urea with
Azospirillum. Maximum nifiate reductase

aclivrtlr was recorded at 10fr , 20'h and 30ft

days, which was sigqificantly higher than

the NRA recorded at other levels (Table 3).

This result corroborates with the findings

of other workeis on different crops 'u''0.
Interaction between bacterial inoculants and

applied nitrogen with respect to growth,
yield and biochemical attributes were

significant.
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