Available online awww.scholarsresearchlibrary.com

. 0‘0 .
4 gl%/
© v
2 0
< g
Scholars Research Scholars Research Library 2 3
4 Y

Annals of Biological Research, 2014, 5 (9):10-14 )
(http://scholarsresearchlibrary.com/archive.html) Library
ISSN 0976-1233
CODEN (USA): ABRNBW

Effect of organic and inorganic fertilizers on growth and yield of African
Marigold (TageteserectalL.) Cv. Pusa Basanti Gainda

"1Jadhav P. B.,?Alka Singh, “Mangave B. D.'Patil N. B., *Patel D. J.,'Dekhane S. S.
and *Kireeti A.

'ASPEE, Agricultural Research and Development Fotioda'ASPEE HOUSE’, B. J. Patel Road, Malad (W),
Mumbai(MH)
Dept. of Floriculture and Landscape Architectur&HF, NAU, Navsari(GJ)
3B. A. College of Agriculture, AAU, Anand (GJ)

ABSTRACT

The present investigation entitled “Effect of orgaand inorganic fertilizers on growth and yieldAfrican Marigold
(Tagetes erecta LQv. Pusa Basanti Gainda was undertaken at Amerggring and Pressing Works PVT. Ltd.,
Agricultural Research and Development Foundatiomstizt Thane, Village- Nare (MH), India during tHeabi
season of the year 2013-14. The experiment wasldioth Randomized Block Design with eight treatimesplicated
thrice times. Studies showed significant effegtlant height (58.94 cm), no. of branches per p(@r#0), total no. of
flowers per plant (38.80), flower yield per plaB#g.93), flower yield per plot (16.75kg), floweely per ni (2.58kg)
and hectare (25.85t.) was observed in treatmerit W% RDN + 60kg $Dshat + 60 kg KO hat + Azotobacter +
Enriched banana pseudo stem Sag) The maximum gross return (516930.4 per ha), netrmef 435810.4 per ha)
and benefit cost ratio (5.37:1) was recorded maximwith same treatment i.g.('5% RDN + 60kg fOshat + 60 kg
K,0 hat + Azotobacter + Enriched banana pseudo stem 8aggr Tansa farm (MH) area.
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INTRODUCTION

African Marigold (Tagetes erecta.) Cv. Pusa Basanti Gainda belongs to family Asteae or Compositae is the
most commonly grown loose flower and is extensivebged in religious and social functions [1]. Itgaining
popularity on account of its easy culture, wide mdhility, and increasing demand in the Asian suakicent [2].
Sometimes, the whole plant is used for decoratittrtsin be planted in beds for mass display, inettikorders and
can also be grown in pots [3].

Different varieties of African marigold vary in plaheight and spread, flower size, quality anddy[é]. The flowers
are large and globular in shape. Colour shades fvary light yellow to creamy yellow, bright yelloveadmium
orange, deep orange, sulphur, yellow and white.ciinemosome number of African marigold is 2n = 24.

It is now a day’'s gaining commercial importanceasurce of carotenioid pigments. The principahpggt present in
the flowers is xanthophyll, particularly lutien aemts for 80 to 90 percent in the form of esterplammitic and
myristic acid The ground blossom meals (petal meal) or the edxtisally saponified for better absorption is adaed
the poultry feed [5]. These products are tradefasec marigold" or marigold extract as "Adoptinal".

Organic farming is not merely non-chemical agrigrét but is a system integrating relations betwsgh plant and
water. A judicious combination of chemical fertdiz, organic manures and biofertilizer should benfdated for
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crops and cropping system within the ecologicatjadand economic possibilities [6]. Organic fargnimelps in soil
health, proper energy flow in soil, crop, water iemwment systems, keeps biological life cycle alared helps in
sustaining considerable levels in yield [7]. lmginly based on principles of restoration of sogamic matter in the
form of humus, increasing microbial population,|fskiapplication of the factors contributing soild, health and
treating manures in bio-dynamic way [8].

Biofertilizers are the products containing livinglls of different types of micro-organisms, whicte aapable of
mobilizing nutritive elements from non-usable famrusable form through biological process. Now-gsgdlifferent
biofertilizers are available in the markets. Azaoter is free living Mfixing bacteria that help in root development
and plant growth [9].

Keeping above benefits points in view an investigatvas carried out to find out the “Effect of ongmand inorganic
manures on growth and yield of African marigolth@etes erecth.)” Cv. Pusa Basanti Gainda with the objectives:
To find out the effect of organic and inorganic mas on growth and yield of African marigolfagetes erecth.)”

Cv. Pusa Basanti Gainda and to work out the ecoemofidifferent treatments.

MATERIALS AND METHODS

Site Description

A field experiment entitled “Effect of organic ardorganic manures on growth and yield of Africanrigald
(Tagetes erectd.)” Cv. Pusa Basanti Gainda” was conducted at ASP&gricultural Research and Development
Foundation, District Thane, Village- Nare (MH), thg season of the yeRabi2013-2014. The experiment was laid
out in Randomized Block Design with eight treatnsesmd replicated thrice times. The marigold Cv.aPBasanti
Gainda seedling was raised at nursery at 15 Xidistance in a plot size 3 X 1m and transplameaot size 3.6 X
1.8 m at spacing 45 x 30 cm during December, 28l1Zgronomical practices in virtue were employeaif time to
time. The nursery beds were maintained systembtioplto 45 days till the seedlings were readytfansplanting.
Seedlings of marigold were transplanted in the rfiald, when they had 2-3 true leaf stage. Durimgtransplanting
soil was pressed firmly around the seedlings sbabedlings will not be disturbed by irrigation eatmmediately
after transplanting.

Treatment details

Different eight treatmentgiz., T,;- 200kg N hat + 60kg BOshat + 60kg KO hat (RDF-Control), - 75% RDN +
60kg ROs hat + 60kg KO ha! + Vermicompost 0.1kg M Ts 75% RDN + 60kg POshat + 60kg KO hat +
Vermicompost 0.1kg i+ Azotobacter 5L hd T, 75% RDN + 60kg fOs hat + 60kg KO hat + Vermicompost
0.1kg m* VAM 15kg ha', Ts- 75% RDN + 60kg fOs hat + 60kg KO hat + Azotobacter 5L ha+ VAM 15kg ha',
Te- 75% RDN + 60kg FOshat + 60kg KO hat + Enriched Banana pseudo stem Sap 136/9% RDN + 60kg §Os
hat + 60kg KO hat + Vermicompost 0.1kg i+ Enriched Banana pseudo stem Sap 18675% RDN + 60kg §Os
hat + 60kg KO hat + Azotobacter 5L ha+ Enriched Banana pseudo stem Sap 1% were giwdiffécent plots. The
biofertilizers namelyAzotobacter@ 5L ha" and VAM (Vesicular arbuscular mycorrhiza) @ 15k vere applied
through soil application near the root zone areplarit in the form of drenching, after calculatimythe basis of per
plot, according to the treatments at the time ahsplanting. Vermicompost 0.1kgmand NPK were applied
according to treatments in soil one day beforesjplamting. Half dose of N and total dose gOpPand KO were
applied as basal dose and second dose of reméiaihly was applied 30 DAT and well mixed with thel sNitrogen
was applied in the form of urea; whereas, phosphate potash were applied in the form of SSP (Silgglper
Phosphate) and muriate of potash, respectively Efiiiehed banana Pseudo stem Sap was drench #irte®in the
soil in related plot according to treatments atrfight intervals from the date of transplanting.

Observations recorded

The observation regarding vegetative parametietsplant height and no. of branches were recorded=6@ after
transplanting. Whereas flowering parameters wecerded at each harvesting interval and cumulata advas
subjected to statistical analysis. Economics wmutated on the basis of treatment cost, yieldsailing prize of the
flowers.

Statistical analysis

The recorded data were statistically analyzed (AMCAhalysis) using the software WASP, (developedC#R
Research Complex for Goa, India). Sources of vanatere fertilizer treatments. Mean comparisonsavgerformed
using LSD test to determine whether the differdmeveen the variables were significant at P < 0.05.
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RESULTS

The present investigation was aimed at identifigogable organic and inorganic manures treatmemtsnfrigold
cultivation with respects to growth and yield dtities. Eight treatments including control were eatdd during the
Rabi season of the year 2013-14 at ASPEE, AgricultRedearch and Development Foundation, District- €han
Village- Nare (MH), India, 421312.

All the vegetative and flowering characters likardlheight, no. of branches per plant, total ndlavfers per plant,
flowers yield per plant, flowers yield per plotofers yield per fhand hectare, gross realizatiorhg),net return'(
ha) and BCR were significantly affected by diffarerganic and inorganic fertilizer treatments inrigald Cv. Pusa
Basanti Gainda.

Vegetative and flowering

It is evident from tableland 2 that the plant he{@8.94cm), no. of branches per plant (7.20), twba of flowers per
plant (38.80), flowers yield per plant (348.93dpwfers yield per plot (16.75kg), flowers yield pef (2.58kg) and
flowers yield per hectare (25.85t. Havas recorded significantly highest in treatmegsit&. 75% RDN + 60kg s

hat + 60kg KO hat + Azotobacter 5L ha+ Enriched Banana pseudo stem Sap 1% which wiasvied by treatment
T+ 75% RDN + 60kg FOshat + 60kg KO hat + Vermicompost 0.1kg f+ Enriched Banana pseudo stem Sap1%.
Whereas treatment; T200kg N hat + 60kg BOshat + 60kg KO hat (RDF-Control) recorded minimum plant height
(41.66cm), no. of branches per plant (4.60), totalof flowers per plant (22.40), flowers yield mant (176.089),
flowers yield per plot (8.45kg), flowers yield p@f (1.30kg) and flowers yield per hectare (13.04t)ha

ECONOMICS

The maximum gross return§16930.4 per ha), net return435810.4 per ha) and cost of benefit cost rati873.)
was maximum in treatment withg-T75% RDN + 60kg fOs hat + 60kg KO hat + Azotobacter 5L h&+ Enriched
Banana pseudo stem Sap 1% followed by76% RDN + 60kg FOshat + 60kg KO hat + Azotobacter 5L Ha+
VAM 15kg ha'.While least BCR value (3.02:1) was found ip 75% RDN + 60kg pOsha! + 60kg KO hat +
Vermicompost 0.1kg i

On the basis of the experiment as well as econpoiitt of views, an application of biofertilizerségombination with
chemical fertilizers produced its significant impan cost benefits ratio. Both these treatmengsi(itl ) were found
economical, profitable and proved highly remune&matinder the Tansa (Maharashtra, India) conditiongrowing
the marigold cv. “Pusa Basanti Gainda”, which ateproved the soil health.

DISCUSSION

Plant nutrients supplied through organic fertilizeurces have profound effect on growth and yiéldrop as the
biological decomposition processes of the orgaoioees supply nutrients to the plants in the akdléorms. The
plants nourished with the treatment 75% RDN + 60kg fOshat + 60kg kO hat + Azotobacter 5L Ha+ Enriched
Banana pseudo stem Sap 1% had resulted in therhighes of growth and yield attributes. The présemings

explain that the combined application of inorgaaid biofertilizers are effective in producing marember of
branches than the inorganic fertilizers alone. Reqertaining to the above growth parameters cbaldttributed to
the appropriate nutrients in available from undgs type of combination. Nitrogen is the major ddosnt of

proteins, enzymes, hormones, vitamins, alkaloidlrophyll and their synthesis in plants that iefhce plant growth.
Plant growth is thus known to be accelerated byattequate supply and availability of nitrogen inagsation with

biofertilizers [10][11].

Azotobacteris the free living nitrogen fixing bacteria whidix the nitrogen equivalent to 30-40 kg hat also
produces hormones like IAA and GAvitamin like biotin (Vitamin B) and folic acid [9] and with judicious use of
organic matter ensures good growth and increashuptioity. The contribution aAzotobactein plant growth is also
due to excretion of ammonia in presence of rootdesuthat enhance and regulate nutrient uptake dmytplas
explained earlier by [11]. Banana pseudo stem kedcsap contains essential plant nutrients alortly griowth
regulators like GAand cytokinin and trace of micronutrients [12],igthboosts the plant growth.

Application of organic sources, in soil, improveetphysical properties of soil such as aggregataaration,

permeability and water holding capacity [18}hich further promote growth and development offda Further,

efficacy of the inorganic fertilizer in combinatiavith biofertilizers has also been known to havenmunced effect on
plant growth and development by production of naetosynthates as also observed by [11].

Thus, the treatment;[75% RDN + 60kg FOshat + 60kg kO hat + Azotobacter 5L ha+ Enriched Banana pseudo
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stem Sap 1%) gave better result in all growth d@afthattributes. The results of the present ingaston with regard
to nitrogen and bio-fertilizer are corroborated b¥][15][16] in marigold; [17] in tuberose.

However, the influence of enriched banana pseuslm sap along with inorganic fertilizer and biofiézér has not
been earlier studied in marigold. Thus, combinatbrenriched banana pseudo stem sap along with RB% in
association with biofertilizer has shown much pramee effect with regard to vegetative as well awélr characters
that ultimately contributed to improved benefit tio.

Table 1: Effect of Organic fertilizers on growth ard yield of Marigold cultivar Pusa Bansanti Gainda PBG)

Fresh
Plant No. of Total no. of  weight of = . 'Flowers-l Flower yield .
Treatment height. branches flower single owers yleld yield plot”, square F'OWeT yield
gnt, . . 9 lant %, (gm) (kg) qu hector?, (kg)
cm plant™ plant™ flower, p ' meter?, (kg) '
@
1 2 3 4 5 6 7 8
T1 41.66 4.60 22.40 7.86 176.08 8.45 1.30 13042.67
T, 44.20 4.80 25.80 7.92 204.96 9.84 1.52 15182.52
Ts 47.48 5.00 28.20 8.33 233.88 11.23 1.73 17324.44
Ty 48.15 5.20 29.80 8.49 254.83 12.23 1.89 18876.15
Ts 49.46 5.40 32.60 8.52 279.28 13.41 2.07 20687.41
Te 54.00 5.80 34.60 8.60 304.93 14.64 2.26 22587.76
T, 58.44 6.40 36.20 8.66 315.05 15.12 2.33 23337.04
Ts 58.94 7.20 38.80 9.00 348.93 16.75 2.58 25846.52
SE.mzt 3.74 0.52 2.31 0.40 25.82 1.24 0.19 1912.42
C.D.@0.05 10.83* 1.50** 6.69** N.S 74.79%* 3.59** 0.55** 550.07**

Table 2: Economics of different treatments

Cost of production  Total Gross Realization Net Realization

Treatment  Flower yield per hector (t./ha) (Iha) (/ha) (/ha) BCR
9 10 11 12 13

T: 13.04 64620 260853.4 196233.4 3.04:1
T, 15.18 75620 303650.4 228030.4 3.02:1
Ts 17.32 62620 346488.8 283868.8 4.53:1
T4 18.88 77020 377523 300503 3.90:1
Ts 20.69 62570 413748.2 351178.2 5.61:1
Te 22.59 80620 451755.2 371135.2 4.60:1
T, 23.34 95620 466740.8 371120.8 3.88:1
Ts 25.85 81120 516930.4 435810.4 5.37:1

SE.mz 191

C.D.@0.05 5.54**
Prizes:-

1. Azotobactor-250 gm/ha-l(ziF

2. Vermicompost-300‘=‘F /tonne

3. Urea -12.08 < /kg,

4. Single super phosphate-18 < kg,

5. Muriate of potash- 105 kg,

6. 1 kg flowers selling prize- 2 ,

7. Labour charge/day—lz?:

8. Enriched Banana pseudo stem Sap-100 Rs/ Lit
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Photo 1. General view of the experiment cv. Pusa Basanti Gainda

CONCLUSION

In conclusion the response of African marigold garivith application of organic and inorganic masubpet the
application of 75% RDN + 60kg,@shat + 60kg KO hat + Azotobacter 5L Ha+ Enriched Banana pseudo stem Sap
1% to African marigold cv. Pusa Basanti Gainda gasaximum growth and yield attributes with high biéneost
ratio.
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