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Effect of integrated nutrient management on growth,
flowering and yield of African marigold (Tagetes erecta

L.) Cv. Pusa Basanti Gainda
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Summary

According to the result of the current study, plant height, canopy, stem girth, number of
primary branches and total dry matter of the plant at 30 DAT, 60 DAT, 90 DAT were recorded
maximum with the application of 100% RDF. The maximum yield parameters, such as a
number of flowers per plant, yield/plant, yield/plot and yield/ha., flowering parameters, such
as minimum days to first flower bud appearance, 50% flowering, first harvest and maximum
flowering duration, i.e., the highest gross return/ha and the net return/ha were recorded
highest by the application of 75% RDF + Vermicompost (1.25t/ha).
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Introduction

Marigold belongs to the family Asteraceae and genus
Tagetes. Marigold (Tageteserecta L.) is an immensely
popular annual flower crop widely grown worldwide and
in India as well, accounting for more than half of the
nation’s loose flower production. It is grown in flower
beds, borders, and even as potted plants in landscaping
architecture. In India, Marigold rank first among the loose
flowers, followed by chrysanthemum, jasmine, tuberose
and crossandra. In India loose flowers are grown in an
area of 266.62 thousand ha with an annual production of
2095.16 thousand MT [NHB Database (2021-22)]. The
estimated area under marigold cultivation in India is
about 73.15 thousand ha producing 728.53 thousand
MT. Major marigold-producing states are Madhya
Pradesh (224.62 thousand MT), Karnataka (121.93
thousand MT), Gujarat (83.28 thousand MT), Andhra
Pradesh (76.42 thousand MT), West Bengal (63.44
thousand MT), Chhattisgarh (36.84 thousand MT),
Odisha (30.47 thousand MT) and Haryana (23.73
thousand MT) [NHB Database (2021-22)]. It is one of the
dominating flowers which fetches high price in the local
market.

The uses of marigold are many folds, often referred to
as ‘versatile crop with golden harvest. Flowers of
marigold are extensively used for making garlands,
baskets, veni, wreaths for religious offerings as well as
decorative purpose. Marigold is gaining industrial
importance due to its huge potential in value addition. A
wide array of value-added products are prepared from
marigold-like pigments, meals, food colorant of essential
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oils. Marigold is also grown as a trap crop for the
Management of Helicoverpa armigera (Hubber) in crop
like tomato and tobacco and used as an eco-friendly
component of IPM.

The use of chemical fertilizers is an essential
ingredient for maintaining the sustainability of yield, but it
poses problems to soil health in the long span of time.
Therefore, it is necessary to restrict the use of chemical
fertilizers to a certain limit (Gotmare et al. 2007; Anusuya
et al. 2018, Meena et al. 2018). The basic concept
underlying INM is maintenance and possible
improvement in soil fertility for sustainable productivity
on a long-term basis by use of chemical fertilizers with
matching addition of organic manures and with or
without biofertilizers. Keeping in view the importance of
integrated nutrient management (INM) the present
investigation on ‘Effect of integrated nutrient
management on growth, flowering and yield of African
Marigold (Tagetes erecta L.) cv. ‘Pusa Basanti Gainda’
was undertaken with the following objectives to identify
the best integrated nutrient management treatment for
maximizing growth, flowering and yield in African
marigold cv. Pusa Basanti Gainda and to be analyzed the
economics of the crop production.

Materials and Methods
The present experiment was carried out at the
experimental field of the Department of Horticulture,
College of Agriculture, Central Agricultural University,
Imphal from 2021 to 2022. The experiment was carried
out in Randomized Block Design (RBD) constituting 7
treatments replicated three times with 30 plants per plot
spaced at 40 cm x 30 cm. The treatments included 100%
recommended dose of inorganic fertilizer (RDF) (T+), 75%
RDF + FYM (7.5 t/ha) (T2), 75% RDF + Neem cake (0.63
t/ha) (T3), 75% RDF + Vermicompost (1.25 t/ha) (T4), 50%
RDF + FYM (15 t/ha) (Ts), 50% RDF + Neem cake (1.3
t/ha) (Te), 50% RDF + Vermicompost (2.5 t/ha) (T7).Well
rotten FYM, neem cake and vermicompost were applied
jae.saaer.org.in
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as per the treatment combinations to the experimental g,14.98 g and 23.34 g respectively) at 30 DAT, 60 DAT, 90
plots 15 days before transplanting, after layout and land DAT were recorded with the application of 100 per
preparation of the field. The recommended dose of cent(RDF) recommended dose of inorganic fertilizer
nitrogen, phosphorus and potassium for Manipur (RDF) (T4). This might be due to nitrogen as an essential
condition was 250, 100 and 50 kg per hectare (Chokhoni  part of nucleic acid this plays vital role in promoting the
2015) was applied in two spllt§ i.e., 50 per cent N and K plant growth by initiation of meristematic activity of
and full dose of P at the time of transplanting and plants and acceleration of cell division and cell

remaining 50 per cent N and K was applied 40 days after enlargement. Thus, the growth of plant by and large

transplanting as top dressing in the form of urea, super q q . is obvi hat phosph .
phosphate and muriate of potash, respectively. During epends on nitrogen. It is obvious that phosphorus is a

the experiment, various parameters such as growth constituent of chlorophyll and is involved in many
parameters, flowering parameters, yield and yield Physiological processes including cell division,
contributing parameters, postharvest parameters were Mmeristematic tissue development, photosynthesis,
recorded and the economics of the crop production carbohydrates metabolism, fats and proteins etc.
using different integrated nutrient management Potassium has also been reported to be involved in the

treatments were also analyzed. synthesis of peptide bond, and protein and carbohydrate
Results and Discussions metabolism, and also participates in rapid cell division
Growth parameters and differentiation. Similar results had also been

The effect of integrated nutrient management was found  eported by (Kishan et al. 2007) in plant height, canopy
significant in respect to plant growth data presented in spread and number of branches, (Ahirwar et al. 2012) in
table 1. The maximum plant height (37.46 cm, 59.16 cm, plant height, plant canopy and a number of branches,
77.74 cm), canopy spread north to south and east o gtem girth and number of branches (crop) and Dikr and
west at 30 DAT (13.90 cm, 13.80 cm), 60 DAT (18.87 cm,  Bglete (2017) in plant height, plant spread, stem girth and
18.70 cm) and 90 DAT (31.43 & 31.50 cm), stem girth  nymber of branches (crop). Sahu et al. (2021) reported

(0.44 cm,0.87 cm,1.02 cm), number of primary branches  the same in chrysanthemum in plant height and number
(4.43, 12.41, 14.04), total dry matter of plant (6.81 of pranches.

Table 1. Effect of integrated nutrient management on morphomatric characteristics and total dry weight per plant of
African marigold

30 60 90 30 DAT 60 DAT 90 DAT 30 60 90 30 60 90 30 60 90
DA DA DA DA DA DA DA DA DA DA DA DA
T T T NS EW NS EW NS EW ¢ 1 1 717 T T T T T
T+1: 100% 37.  59. 77. 13. 13. 18. 18. 31. 31. 44 12. 14. 04 08 10 68 14. 23
recommen 46 17 70 90 80 87 70 43 50 3 41 04 4 7 2 1 98 34
ded dose
of
inorganic
fertilizer
(RDF)
T2: 75% 35. 55, 74, 12. 12. 17. 17.  28. 28. 43 11. 13. 04 08 09 58 13. 22
RDF + 07 30 11 67 63 70 96 93 10 3 70 79 1 2 4 0 23 55
FYM
(7.5t/ha)
T3: 75% 28. 48. 62. 12. 12. 17. 17. 26. 26. 30 94 10. 04 08 09 45 11. 21.
RDF + 60 63 77 33 03 37 43 13 63 7 7 81 1 0 1 0 83 29
Neem
cake
(0.63t/ha)
T4:75% 36. 57. 75. 13. 13. | 18. 18. 30. 30. 44 12. 13. 04 08 09 61 14. 22
RDF + 73 97 83 60 43 57 33 00 37 0 08 98 2 5 7 7 02 90
Vermicom
post
(1.25t/ha)
Ts: 50% 31. 50. 69. 12. 12. 17. 17. 27. 27. 41 10. 12. 03 0.7 08 53 12. 21.
RDF + 53 53 17 43 33 53 50 23 03 0 77 80 9 7 8 8 75 85
FYM
(15t/ha)
Te: 50% 29.  49. 65  12. 11. | 17. 17. 25.  25. 34 10. 11. 03 0.7 08 41 11.  20.
RDF + 40 40 23 17 87 10 33 73 67 0 13 78 7 3 3 6 02 44
Neem
cake
(1.3t/ha)
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T7: 50% 33. 52.  71. 12. 12. 17. 17. 27.

RDF + 17 31 53 47 45 50 77 30
Vermicom

post

(2.5t/ha)

S.Ed(%) 0.9 1.1 08 03 04 0.3 03 0.7

7 2 3 8 8 6 6 5

CD 2.1 24 18 0.8 10 0.7 07 1.6

(p=0.05) 1 3 0 4 4 9 8 3
Flowering parameters

Data presented in Table 2 on flowering parameters
showed significant response to different treatments of
integrated nutrient management. Different flowering
parameters viz., minimum days to flower bud appearance
(54.27days), minimum days to 50% flowering (81.33
days), minimum days to first harvest (75.23 days) and
maximum flowering duration (53.07 days) was observed
with the treatment application of 75% RDF +
Vermicompost (1.25 t/ha) [T4. It may be because
nutrients are taken in more readily and growth-promoting
agents are sent simultaneously to auxiliary buds,
breaking apical dominance. In the end, this may have
produced a superior sink for the earlier transition of plant

27. 42 11. 13. 04 07 09 52 13. 22
63 0 14 10 0 9 0 3 11 38
07 02 03 01 00 00 00 0.1 01 0.2

9 6 4 9 1 2 4 6 6 1

17 05 07 04 00 00 00 03 03 04

3 6 4 2 3 4 9 5 4 6
parts out from vegetative to reproductive phase, as well
as for the quicker mobilization of photosynthates. The
application of vermicompost in combination of inorganic
fertilizer provide optimum availability of nitrogen and
other essential nutrients for longer period at optimum
level. The same results for minimum days taken to first
flower bud appearance were observed by Sudhagar et al.
(2019) and Kaushik and Singh, (2020) in marigold.
Similar findings on earliest first harvest by Priyadarshini
et al. (2018) in marigold and Priyanka et al. (2018) in
crossandra. For longest duration of flowering similar
results is reported by Singh et al. (2015) in marigold Pusa
basanti gainda.

Table 2 Effect of integrated nutrient management on flowering and yield parameters of African marigold

Treatment Days taken Flowering Days
to flower duration  taken to
bud (days) first
initiation harvest
T1: 100% Recommended 59.27 52.47 90.57
dose of inorganic fertilizer
(RDF)

T2: 75% RDF + FYM 55.67 52.23 78.33
(7.5t/ha)

Ts: 75% RDF + Neem cake 61.33 46.17 95.63
(0.63t/ha)

T4: 75% RDF + 54.27 53.07 75.23

Vermicompost (1.25t/ha)

Ts: 50% RDF + FYM 57.43 50.77 85.53
(15t/ha)

Te: 50% RDF + Neem cake 61.80 46.80 96.40
(1.3t/ha)

T7: 50% RDF + 58.97 49.00 86.13

Vermicompost (2.5t/ha)
S.Ed(+) 1.72 1.44 0.46
CD (p=0.05) 3.74 3.13 1.00

Yield parameters

A close examination of data given in Table 2 revealed
that the number of flowers per plant, yield/plant,
yield/plot and yield/ha was significantly influenced by
integrated nutrient management. It was revealed that the
maximum number of flowers (60.87), flower yield per
plant (388.20 g), flower yield per plot (3.27 kg), flower
yield per hectare (9.10 t) were observed in the treatment
application of T4[75% RDF + Vermicompost (1.25 t/ha)].
The increase in yield parameters due to integrated
approach of vermicompost with inorganic fertilizers,
might be due to easy balanced availability of nutrients to
plants by vermicompost for better root proliferation
enhanced microbial activity excellent uptake of NPK due
to improved biological characteristics, enhancement of
photosynthetic activity. This leads to better assimilation
of carbohydrate and protein resulting in better vegetative
growth of plant and helped the plant to produce
maximum number of flowers per plant involving in

71

Days to No. of Yeild / Yield of Yield of

50% flowers plant flower/ flower/ha
flowering  perplant  (grams) plot (kg) ()

95.33 58.93 372.93 3.08 8.55
83.00 58.07 379.23 3.13 8.69

100.00 40.10 243.13 2.20 6.11
81.33 60.87 388.20 3.27 9.10
94.00 49.67 330.93 2.84 7.90

102.00 43.87 274.97 2.51 6.97
95.00 50.50 339.36 2.88 8.01
0.84 3.94 21.14 0.12 0.35
1.83 8.58 46.06 0.27 0.75

photosynthesis for better development of bud and
flower. Also, the availability of organic and inorganic
nitrogen and other essential nutrients for longer period at
optimum level resulting in more number of flowers per
plant which increased the yield of flowers per plant yield
of flowers per plot. Mittal et al. (2010) and Choudhary et
al. (2020) in marigold and Prasad et al. (2018) in dahlia.
Nutrient content in plant

A keen observation of the data shown in from Table 3 it
was found that there was significant difference among
treatments with respect to Nitrogen, Phosphorus,
Potassium per cent in leaf at flower bud initiation stage
of marigold. Among the treatments Ty (1.57 %) was
recorded maximum for N per cent and T4 (0.35 %) for P
per cent, T7(1.26 %) for K per cent recorded maximum in
leaf and Te (1.43 %, 0.21 % respectively) recorded
minimum for N per cent and P per cent, T3 (1.20 %)
recorded minimum for K per cent in leaf. The application
of inorganic fertilizers has easy and ready availability of

jae.saaer.org.in
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nitrogen to plants. The application of both organic and
inorganic manures together may have improved the soil's
condition and increased the number of phosphorus-
solubilizing microorganisms in the soil, therefore
increased P availability and the addition of N and P20s
considerably raised the amount of K in the plant. This
might be as a result of the fact that P05 and N both
boost K nutrition and plant uptake. At the beginning of
the flower bud, there was one peak rate of uptake for N,
P, and K. The positive effect of vermicompost on the
nutrient content can be supported by the findings of
Ichancha et al. (2019) in marigold and Sharukhkhan
(2019) in chrysanthemum.

Economics

From Table 3 the least cost of cultivation was incurred in
Tq (Rs. 1,08,899) 100% recommended dose of inorganic
fertilizer (RDF), the gross returns (Rs. 4,54,771) was
highest in T4 [75% RDF + Vermicompost (1.25 t/ha, the
net returns (Rs3,24,829) was highest in T4 [75% RDF +
Vermicompost (1.25 t/ha)land a higher ratio of benefit to
cost was obtained in treatment combination T, (2.93:
1).High gross returns and net returns in treatment T.
[75% RDF + Vermicompost (1.25 t/ha)] due to production
of maximum number of quality flower under this
treatment, fetching better price thus increasing gross
return as compared to other treatments and net return
due to high returns and less cost of cultivation compared
to other treatments. Similar results was obtained by
Singh et al. (2015) in marigold.

Table 3. Nitrogen content (%), Phosphorus content (%), Potassium content (%) in leaf and economics of African
Marigold as influenced by integrated nutrient management

T1: 100% Recommended dose 1.57 0.29 1.22 1,08,899 8550.93 4,27,546 3,18,647 2.93
of inorganic fertilizer (RDF)

T2: 75% RDF + FYM (7.5t/ha) 1.46 0.26 1.21 1,96,838 8693.98 4,34,699 2,37,861 1.21
Ts: 75% RDF + Neem cake 1.44 0.23 1.20 1,69,051 6114.54 3,05,727 1,36,676 0.81
(0.63t/ha)

T4 75% RDF + Vermicompost 1.54 0.35 1.24 1,29,942 9095.42 4,54,771 3,24,829 2.50
(1.25t/ha)

Ts: 50% RDF + FYM (15t/ha) 1.45 0.25 1.23 2,83,509 7902.62 3,95,131 1,11,622 0.39
Te: 50% RDF + Neem cake 1.43 0.21 1.21 2,32,808 6965.41 3,48,270 1,15,462 0.50
(1.3t/ha)

T7: 50% RDF + Vermicompost  1.47 0.28 1.26 1,50,475 8012.04 4,00,602 2,50,127 1.66
(2.5t/ha)

S.Ed(%) 0.03 0.01  0.0054

CD (p=0.05) 0.06 0.02 0.0118

Conclusion 22%20%28First%20Advance%20Estimates%29%20%281%

From the current study, it can be inferred that, the
application of 75% RDF + Vermicompost (1.25 t/ha) (T4)
could give the best result for the flowering, xanthophyll
content, yield, net returns and gross returns, while the
postharvest characteristics of African marigold flowers

were most noticeable under treatment T7 [50% RDF +

Vermicompost (2.5 t/ha)]. Vermicompost and inorganic

fertilizers may combine well to boost African marigolds’

sustainable growth and flower production, according to
the current study’s findings.
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