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ABSTRACT

A field experiment was conducted during the yeat120013 with the objectives of studying the inflaerof
different sources of nutrient that comprised ofamig inorganic and biofertilizer on stem girth gidnt spread in African
marigold cv. Sirakole. The experiment was laid imuRandomized Block Design which consisted of Eatments, each
replicated thrice during Kharif, Rabi and Summenssm. The results of the study revealed that varioutrient
management practices had significant influence wth characters in all three seasons. Stem ginth mumber of
branches of plants was highest in the plants segpliith 25% organic and 75% inorganic fertilizeoraj with
biofertilizers in kharif season and desirable ihisaason. Pooled over the seasons indicated thattspleceiving nutrient
combination of poultrymanure (25%RDN)+ 75% RIP’ + biofertilizers exhibited highest stem girth andmber of
branches of plants in rabi season.

KEYWORDS: Integrated Nutrient Management, Kharif Season, SemB8eason, Vermicompost, Poultry Manure,

Recommended Dose of Fertiilizer
INTRODUCTION

Marigold is one of the commercially exploited flowerops that belong to the family Asteraceae anduge
Tagetes. Marigold, which is also known as “Tagetisstf Indian origin, although it appears that rigtural home is
Mexico, compared to other flowering annuals, mddgs easily adaptable to various conditions ofwgng and has fairly
good keeping quality. It is propagated by seedscamdes up well in all types of soil. It is a hamtynual plant and attains
more than 150 cm height within its life span ofrfdo four and half months. The flowers of theseceg® are generally
large in size with bright shades, ranging fromgwlko orange and are the best for combination inflanver arrangement.
Marigold is grown for cut flowers, making garlandgcoration during pooja and several religious fions, besides its

use in landscape gardening.

Marigold is a heavy feeder of nutrients, at predtese nutrients are supplied through chemicallifens.
The indiscriminate and continuous use of chemiedilizers in intensive cropping system has ledatoimbalance of
nutrients in soil which has an adverse effect oih Isgalth and affecting the seed yield. Therefantegrated use of
nutrients is the need of the hour. The use of acgasanures like farm yard manure and vermicomplastgawith balanced
use of chemical fertilizers improves the physicerical properties of soil besides increasing tHigiehcy of applied
fertilizers.
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MATERIALS AND METHODS

The present experiment was conducted in marigotdti@ consecutive cropping and three growing season
(Kharif, Rabi and Summer) at the Krishi Vigyan Keadarm , Jajpur of OUAT, Bhubaneswar during theque2011-12
and 2012-13.The experiment was laid out in randechidock design with pooled over the season witbehieplications.
Fifteen treatments combinations comprising Recontedrdose of fertilizer (RDF), Vermicompost (VC),uRoymanure
(PM) and Biofertilizer (BF) were used in the expegnt. The detail of the treatments are;. Tontrol, T, . RDF, T;.
PM(25% RDN) +75% RINP’ , T, VC(25% RDN) +75% RIONP’ , Ts _BF + 75% RDNP’, Ts_PM (50% RDN) +50%
RD‘NP’, T;_VC (50% RDN) +50% RINP’ , Tg _VC (25% RDN) +BF + 75% RENP’ , Ty _PM (25% RDN) + BF+75%
RD*NP’, T1o.PM(12.5% RDN) +VC (12.5% RDN) +75% RRP’, T;; .PM(12.5% RDN) +VC (12.5% RDN)+ BF+75%
RDNP’ , Ty, .PM (50% RDN) + BF +50% RINP’ , T;3_VC(50% RDN) + BF+50% RINP’ , T4 .PM(25% RDN)
+VC(25% RDN) +50% RINP’ , Ti5.PM (25% RDN) +VC (25% RDN)+ BF +50% RNP’. Well decomposed farm
yard manure (FYM) @ 25t / ha was thoroughly incogped in all the experimental plots during the ffilaad preparation.
Vermicompost and Poultry manure were applied ati&gs prior to transplanting and biofertilizers likeospirillum and
phosphate solubilizing bacteria were applied akdfa at the time of transplanting after well deposed with FYM as
per the treatment .The recommended dose of chefaitiizers at the rate of 200 kg N and 200 kg B2f@r hectare were
also applied as per the treatment schedule alothgaxéommon dose of 200 kg K20 to all the expertalgpiot except T1.
Data on stem girth and number of primary branchesewaken from 5 plants in every plot. Stem gintldl @aumber of
primary branches were observed after 30 DAT, 60 QATDAT and 120 DAT. The data were complied propearhd

analyzed statistically.
RESULT AND DISCUSSIONS

Influence of integrated nutrient management prastien stem girth in marigold at different stagegrfwth in
different seasons is depicted in Table 1. It waseoked that at 30 DAT and 60 DAT stem girth in mald was not
significantly influenced by various nutrient treamts either during kharif or rabi season but sigaift influence of
treatments on stem girth was visible during sumseaison. It was maximum undey (poultry manure (25% RDN) + 75%
RD‘NP’). On the other hand, minimum value was recordeder control. However, Pooled analysis of dateatd no
significant variation in stem girth due to variotneatments. However,sTrecorded the maximum while; Tecorded the

minimum value among various treatments tried.

Similarly no significant variation was noticed item girth due to effect of seasons. Neverthelesstplin kharif
season exhibited maximum thickness, whereas sumbaets had minimum value for the same. Interactibireatment
with season was also not found significant wittpees to this parameter. Howevery, it kharif season recorded maximum

stem girth while Tin summer had the minimum value for the same.

It was observed from the Table 1.that various puatrinanagement practices in different seasonseinéied the
stem girth of the plant significantly at 90 DAT ab®0 DAT. During kharif season highest stem girtswecorded in 1§
which differed significantly from other treatmenta. rabi and summer season maximum was also redard@;;. The

lowest value was recorded in control i.gvihich differed significantly from other treatmetsring rabi season.

Application of 75 % of RDNP’ in combination with poultry manure, vermicompand biofertilizer (Ty)

recorded maximum stem girth in kharif, rabi and menseasons in plants of marigold which was sigaifily superior in
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kharif season over all other treatments. Howevevas statistically comparable with 775% RDNP’ + poultry manure +
biofertilizer, Tg(75% RDNP’+ vermicompost + biofertilizer) in rabi seasdhwas seen from the data that 75% ‘RP’
was optimum to increase the stem girth to maximesrell when combined with poultry manure, vermicontpasd
biofertilizer which proved the usefulness of bidferer. Stem girth recorded undeg Was comparable withglbut slightly
higher as poultry manure in combination with bitifmer was more effective than vermicompost witioféertilizer.
Similar findings have also been reported by Shaena. (2010) in china aster. On the other hand, theeatgd control

(T,) recorded the minimum stem girth among all thattreents tried under three seasons.

The number of primary branches produced per pla@hhdt show any significant variation due to vagdavels
of nutrients applied in any of the growing seasah80 and 60 DAT (Table 2). However, pooled analysier season
indicated that significant variation in branch nuwemivas observed due to various nutrient managepraatices during the
above mentioned period. Maximum number of branghes plant was recorded ingTat 30 and 60 DAT Many of
treatments were statistically comparable to eabkragxcept control, which recorded the lowest valiuat 30 and 60 days

respectively.

At 90 DAT significant difference in number of pringabranches due to various treatments was obsehedg
summer season. The highest number recorded was and the lowest number in untreated plants. Pombedysis of data
over season showed;;Thaving maximum number of branches followed hyTd and T;s without having significant

variation from each other. On the other hand, thieebt number was recorded in control.

At 120 DAT significant difference in number of prny branches due to various treatments was obselweal
rabi season. The highest number was recorded,idufing kharif, rabi and summer season, while theekt number was

recorded in control. During this rabi seasqnwas statistically comparable with, Tg, and T;5 ,while T; was minimum.

The branches are the skeletal structure of thet plash these were significantly influenced by vagysources of
nutrients tried. The application of 75 per cent RDNvoultry manure, vermicompost along wibkospirillum and PSB
together (1) again proved to be the best among various tre#emso far as production of primary branches were
concerned and it was followed by Which received 75 % RDNP along with poultry manara biofertilizer in kharif,
rabi and summer season. This could be attributeldetter flow of various micro and macronutrientsrg with plant
growth substances into the plant system in thesp@pplied withAzospirillum and PSB along with both poultry manure,
vermicompost and inorganic fertilizers, which mididve favoured for stimulation and production okibary buds
resulting in formation of more number of branch&he above results also corroborate the findingSadhikanta in
marigold (2005), Pandey in chrysanthemum (2010pyadhri and Anubran{2011) in glory lily and Mishra and Jain
(2014) in A. panniculata. On the other hand, plants under groduced minimum number of branches, which was
comparable with T (RDF). Production of maximum number of branches gdant under T; could be explained by the
activities of the bioinoculantsiz, nitrogen fixation and release of P from insotulphosphate, production of phyto

hormones, etc. with simultaneous uptake of nutsient

The result indicated that stem girth in marigoldsveggnificantly influenced by different plantingasens. It was
found significantly thicker plant under kharif ptarg followed by rabi. On the other hand, signifidg thiner plants were
produced under summer planting. For the plants ukidarif and rabi planting, the growing conditiomere more or less
similar and favourable while prevalence of highemperature coupled with high rate of evapo-traasipin during the

growth period (March - April) of summer planted prnorobably did not allow the plants to grow thicker
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Similar trend was also observed with respect to bemof primary branches. It was more in kharif filag
followed by rabi planting. However, number of primdranches in kharif was significantly superiorrédi planting. On
the other hand, it was minimum under summer plgntthich differed significantly from other plantimgason.Favourable
growing condition with mild temperature, higheratale humidity and low rate of evapotranspiratisavailing during the
growth period of kharif and rabi season plantecbamtight have resulted in better vegetative growthereas, higher
temperature coupled with high rate of evapotraasipin during growth period might have become unéaable for

summer planted crop, which resulted in poor vegetarowth of plants.

Effect of planting time on vegetative growth chaeas of marigold cv. African yellow has been repdrtby
Mohantyet al. (1993) and Samantarayal. (1999), who observed that significantly greatemplheight, plant spread and
number of primary and secondary branches as wedtean thickness either under May or July plantidgwever, they

found no significant difference with respect to edgrowth parameters under November and Januanyinia

It was concluded that integrated nutrient managerpeactices involving chemical fertilizers, poultnganure,
vermicompost and biofertilizers significantly inflmced growth and flowering in marigold cv. Sirakdiem girth and
number of branches per plant were significantlyriomed due to application of 75% RDIN i.e. 150 kg N. 150 kg P/ha in
combination with 200 kg potash, vermicompost (1265RDN), poultry manure (25% RDN), FYM (25 t/ha) and
biofertilizers @ 10 kg/haXzospirillumand PSB at 1:1 ratio) in rabi season.
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APPENDICES

Table 1: Effect of Different Sources of Nutrients a Stem Girth of Plants in Marigold in Three Seasons

30 Days 60 Days 60 Days 120 Days
[EReatment Kharif| Rabi |Summer [Mean [Kharif| Rabi | Summer |Mean|Kharif| Rabi |Summer | Mean |Kharif | Rabi |Summer | Mean
T, | Control 080 |060| 050 |063| 1.00 [090| 070 |086| 1.19 |100| 080 |o0ss| 123 |102| 090 | 105
T; | Recommended dose of fertilizer 100 |090| 070 |086| 117 |101| 100 |1o5| 127 |112| 100 |113] 129 |120| 114 |121
r 'J\I'l +
T, |Foulty manure (23% RDN) 117 |110| 100 |109| 133 |123] 123 |126| 134 |131] 129 |131| 138 [137] 131 |135
75% RD'NP
Vemnicompost ( 25% RDN) + 2 ) 15 2 y) 7 75 2
T, | YEmeoms 119 |111| 096 |108| 134 |121] 121 |125| 136 |129| 124 |129| 141 |131| 125 |132
T. | Bigfentilizer + 75% RD'NP' 101 |070| 074 |o0s1| 107 |097| 081 |087| 115 |109| 110 |18 115 |117| 112 | 115
. Eg;‘i“gﬁ?;;m (0% RDN) + 105 |080| 082 |09 | 115 |093| 092 [100| 116 [115| 112 |114| 128 |125| 112 |122
_ | Yemicompaost (0% RDN) + - < 5 < 55
T | Yemeome 106 |080| 079 |oss| 115 |too| o091 |to2| 119 [118| 110 |11s| 125 |119| 113 | 119

7, 2 5%
T, | Yermicompost (23% RDIN) + Blefentilizer | 1 50 | pog | 085 |097| 123 [119] 120 |120| 172 [148| 133 |151| 181 |160| 138 | 163

1.13 | 089 | 083 095 129 [ 119 1.11 119 179 | 136 | 1.39 138 185 | 171 141 1.66

15% 1.11 | 0.87 | 0.88 095 127 | 120 1.13 120 158 | 161 135 1531 1.71 | 163 141 139

115 | 101 079 098 | 131 (120 120 123 202 | 167 147 1.72] 213 | 1.83 133 183

_| Poultry mamure { 50% EDIN)
?| + Biofexilizer + 50% RDNP'

TEW[@D“&E}E}?— 106 |090| 069 |08 | 123 |083| 081 [095| 137 |124| 118 |[126] 152 [139| 121 | 137
Biofertilizer - 50%

Poultry manure (23% REDN) +

T14| Vemnicompost (23% RDN) + 30% 1.03 | 079 | 072 085 | 119 [ 020 0285 094 121 (121 120 120 130 |1290] 134 131
RD'NE
Poultry manure (23% BDN) +
Ty:| Yemmicompost (23% RDN) + 107 |087 | 0.76 090 | 121 [0.93| 0283 099 134 (136 131 140 168 | 1359 | 145 158
| Biofentilizer + 50% RDNP
Mean 1.06 | 0.88 7 121 | 103 098 140 | 131 121 151 141 127
SEmzt 019 | 013 ] 007 013 | 012] 0.09 013 | 013 343 003 |006| 0.10
CD (3%) NS | NS 021 NS NS 027 039 | N8 Ng 010 | 017 | 029
Pooled Season|Treat| Trx S Season|Treat| Trx S Season|Treat| Trx S Season |Treat| Trx$§
SEmz* 013 | 008 | 0.14 010 | 011] 0.06 0.08 | 008 001 |002| 0.04
CD (3% ) NS | NS NS NS NS 0.19 030 | N§ NS 0.06 | 007 Ng

Table 2: Effect of Different Sources of Nutrients a Number of Primary Branches per Plant of Marigoldin Three

Seasons
30 Days 60 Days 20 Days 120 Days
Treatments
Kharif| Rabi Mean|Kharif] Rabi Mean|Kharif| Rabi Mean|Kharif Rabi| Summer| Mean
T, |Control 425 |393| 236 |346| 723 |624| 456 [s596|11.51(933| 590 [sseo|1323(11.17] 6.91 [10.42
T: |Recommended dose of fertilizer | 7.55 | 7.54| 537 |6.76|12.56 |12.44) 7.13 [10.66|15.40 |15.50| 8.23 [13.03|17.90 [17.03| ©.30 |14.73
- 5SROI T
T: 3:”1‘?{;%“(“3 aRDN} 1097 | 9.65| 6.19 |8.86|16.96|15.67 8.83 |13.76/18.52|17.20 930 [15.00|20.10 [15.70] 10.50 |16.77
o
T, | Yermicompost (25% RDN) + 1010 |9.17| 592 |s36|1545|15.18) s29 |1290|17.30 1644 910 [1427|1934 1830 10.04 |15.87
75% RD NP’
T | Biofertilizer + 75% RD*NP" 751 |7.15| 320 |s593|1243|1226] 658 [1036|1555 1510 s11 [12.90[17.70 [1690] o920 [14.60
T, | Poulry manure (50% RDN) + 843 [734] 311 62614401257 671 |11.20/1722 (1580 s30 [13.77|18950 (1791 9.71 |15.50

50% RDINP”

- — —
T, \jg‘:n}f;mls?‘?“(m”mm 724 |763| 325 |6.00|1359(|1239 630 |10.70|1690 (1551 842 [13.60(1822 (1720 9.40 |14.93
WVermicompost (25% RDN) +
Biofertilizer +75% RD'NP~
Poultry manure (25% RDN}

" |+ Biofertilizer + 75% RD*NP”
Poultry manure {12 5% RDN) +
T1o| Vermicompot (12.5% RDIN) + S.54 7.83 4.79 733 (1392 |13.12] 6.79%9 11.23| 2030 (19.44| 11.11 |16.93|22.30 (21.96 12.10 18.77
75% RD'NF

Poultry manure {12 5% RDN) +
Tu\errnlcompost(ll’.:u o RDN)+ 9 88 8.90 5.43 803 (1511|1494 837 1276|2290 (21.50( 1320 |1920|2574 (2380 14.50 21.33
Biofertilizer +75% RD'NP~
Poultry manure ( 50% RDIN)
2|+ Biofertilizer + 50% RD NP~
| Vermicompost ( 50% RDN )} +
‘| Biofertilizer + 50% RD*NP"
Poultory manure (25% RDN} +
T Vermicompost (25% RDN)} + 851 | 7.28 4.45 6.70 [ 12.74 [12.38| 5.85 10.26| 17.50 |16.30[ 9.63 14.47| 19.21 |18.02 9.91 15.70
50% RDINP”

g

9.28 | 5.57 5.37 83.00 (1854|1460 748 (13.63(2140|20.23| 11.20 (17.60(23.01 |22.52( 12.50 19.33

$.12 | 8.15 5.18 7.43 [ 14.64 (14.21] 7.82 12,200 21.52 |20.10( 11.50 |17.70|23.30 |22.70 12.92 19.63

880 | 821 4.50 716 (1470 (1438 7.11 12.03) 18,55 |18.20( %41 1537 20.90 |20.82 10.93 17.53

842 | 8950 422 716 (1519 (1239 6.14 11.16| 18 30 |19.16[ 9.50 15.63| 20,50 |20.20 10.70 17.13

Poultry manure (25% RDN) +
Tis| Vermicompost (25% RDN) + 5.44 | 5.84 4.17 7.76 | 1456 |11.85 6.76 (11.00(20.31 |20.51| 1081 (17.20(22.81 |21.70[ 11.80 18.77
Biofertilizer +50% RD NP~
Mean 8.56 | 8.03 4.45 1412 |12.92( 6.93 18.26 |17.34| 557 20.20 (1932 10.69
SEm = 2.18 | 1.94 1.14 2.14 | 2.84 2.15 2.31 |3.50 1.16 2.22 | 2.16 3.47
CD (5% ) NS NS NS NS NS NS NS NS 3.37 NS |[6.27 NS
Pooled Season|Treat)f Trx S Season| Treatf Trx S Season|Treat| Trx S Season| Treat Tk‘ xS
SEm = 0.58 | 1.04 1.81 099 [ 154 2.67 1.03 | 1.81 1.68 0.33 | 0.97 3.14
CD (5% ) 2.02 | 2.94 NS 3.45 | 433 NS 358 |5.10 NS 1.15 | 2.73 NS
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