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ABSTRACT

Turmeric (Curcuma longa L.) is a nutrient valuing crop which responds effectively and positively to fertilizer
application. However, the application of chemical fertilizer continuously can affect negatively on soil health and
environment. The integrated use of inorganic and organic fertilizer appears to be a good alternative approach
as organic sources help to maintain soil health. Compost produced using water hyacinth (WH) (Eichhornia
crassipes) has been effective in substituting inorganic fertilizers. The objective of this study was to investigate
the replacement of some inorganic fertilizers in top dressing by WH compost while increasing yield in turmeric
cultivation. The control experiment was 100% inorganic fertilizer (T1), according to the Department of Export
Agriculture recommendation, while other treatments were 25% inorganic fertilizer + 20 Mt ha' compost (T2),
50% inorganic fertilizer + 20 Mt ha™* compost (T3), and 75% inorganic fertilizer + 20 Mt ha* compost (T4).
The experiment was conducted in an RCBD design with three replicates with 12 plants in each replicate. Plant
height, number of leaves, number of tillers, leaf blade length, leaf width, leaf petiole length, number of mother
rhizomes, number of primary fingers, number of secondary fingers, fresh yield per plant, and canopy biomass
were measured as parameters. The results indicated that all parameters were significantly affected by the
treatments (p<0.05). The significantly highest fresh yield per plant (680.32 g) associated with moderate to
strong correlations in most of the parameters in T3, suggested that 50% recommended dose of inorganic
fertilizer combined with 20 Mt ha! compost is the best option for integrated fertilizer application. T4 (75%
inorganic fertilizer + 20 Mt ha compost) recorded the significantly highest vegetative growth with no
significant correlations of the parameters with the yield. These results suggest that T3 (50% inorganic fertilizer
+ 20 Mt ha? compost) is the most effective combination of inorganic and compost fertilizer as the top dressing
among the tested combinations for maximum turmeric growth and yield.
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popularity of food, cosmetics, and pharmaceuticals
(Navyashree et al., 2024; Nguyen et al., 2024). These
multiple purposes of turmeric emphasize the necessity
for effective cultivation practices to meet global
demand.

INTRODUCTION

Turmeric (Curcuma longa L.) is one of the major
spice crops that belongs to the family Zingiberaceae.
Turmeric originated in tropical South-East Asia
(Alam et al., 2024) and grown throughout the tropical
and subtropical zones (Prasath et al., 2018; Harish et
al., 2022). This is extensively used as a spice,

Turmeric cultivation involves several key practices to
ensure high yield and quality (Pandey, 2024).

colouring agent, and medicinal herb (Jyotirmayee et
al., 2022; Alam et al., 2024; Khanna et al., 2024). Its
medicinal properties are attributed primarily to
curcumin, which acts as the primary bioactive
compound (Farzaneh et al., 2024). Curcumin has
numerous medicinal properties (Phukan et al., 2022;
Mishra et al., 2023; Beganovic and Wittmann, 2024;
Khanna et al., 2024). The essential oil of turmeric
contributes to flavor and quality of preservation
(Kumar et al., 2024; Qiang et al., 2024). Turmeric is
also widely used as a natural dye in the cosmetics
industry and in numerous spiritual ceremonies around
the world (Beganovic and Wittmann, 2024). The
global turmeric market is expanding, driven by the

Harvesting of turmeric occurs 7-9 months after
planting depending on the planting month (Darekar et
al., 2021). It can lead to a decline in soil nutrients.
This indicates the importance of high-input fertilizers
and their management (Adekiya et al.,, 2019).
Fertilizer application is important to improve soil and
plant nutrient contents and enhance soil enzyme
activities (Jabborova et al., 2021).

Turmeric has specific nutrient requirements that are
essential for its growth and development
(Chitdeshwari, 2019; Qazi et al., 2020). It demands a
balanced supply of macronutrients like nitrogen,
phosphorus, and potassium, as well as micronutrients
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such as zinc and boron (Hnamte et al., 2018; Bairagi,
2022). Deficiencies in these nutrients can lead to
stunted growth, poor rhizome development, and
reduced yield. For instance, nitrogen deficiency may
result in pale, yellowing leaves, while a lack of
potassium can cause leaf browning and weak plant
structure (Kavitha, 2024; Muneer et al., 2024;
Rajareddy et al., 2024). Further, turmeric is a crop
which response well to fertilizer application
(Jabborova et al., 2021).

Nitrogen is vital for vegetative growth, promoting the
development of lush, green foliage, which is essential
for photosynthesis (Mu and Chen, 2021; Fathi, 2022).
Applying nitrogen enhances the quality attributes of
turmeric in addition to increasing its yield (Khan et
al., 2023). Phosphorus is crucial for root development
and energy transfer within the plant (Dissanayaka et
al., 2021), while potassium enhances disease
resistance, water regulation, and overall plant vigor
(Kumar et al., 2020; Sardans and Pefiuelas, 2021;
Johnson et al., 2022).

Though inorganic fertilizer provides all necessary
nutrients directly accessible to plants faster and
immediately (Roba, 2018), organic materials are
essential to improve physical and chemical properties
of soil (Chejara et al., 2021). This improves rhizome
output (Kamal and Yousuf, 2012).

Integrated nutrient management (INM) enhances crop
yields by 8-150% compared to conventional practices
(Wu and Ma, 2015) by improving water-use
efficiency, improving crop production quality, and
soil health towards sustainability since inorganic
inputs usage in INM reduces the reactive N loses,
greenhouse gas emissions lowering human and
environmental costs (Kumar et al., 2013; Wu and Ma,
2015; Kadam and Kamble, 2020; Tripathi et al.,
2021). Several studies have shown that INM is a
viable strategy for improving turmeric yield and
quality while reducing excessive reliance on chemical
fertilizers (Amin et al., 2013; Patil et al., 2012;
Kanaujia et al. 2018; Lohar and Hase, 2021; Tripathi
et al., 2021). Amin et al. (2013) reported significant
highest yield in the treatment of 1.2 kg poultry litter +
NPK. Kumar et al. (2022) found that combining
vermicompost + 100% NPK + biofertilizer resulted in
significantly maximum plant height while neem cake
+ 100% NPK + biofertilizer produced widest leaves.
Patil et al. (2012) also reported that combining
vermicompost with recommended NPK doses resulted
in higher yields. Additionally, Kanaujia et al. (2018)
found that using poultry manure + NPK +
Azospirillum  biofertilizer significantly enhanced
rhizome weight in turmeric.

Water hyacinth (WH) (Eichhornia crassipes) is an
invasive weed usually found in freshwater ecosystems

(Onyari et al., 2024). Despite this invasion and threat,
it is being used to address in the field of food, and
energy (Nandiyanto et al., 2024). WH compost
substituted 50% of the chemical fertile requirement in
lettuce and teff grain (Berhe et al. 2024; Gezahegn et
al. 2024). However, the use of WH compost as an
organic source for INM in turmeric fields has not
been reported. Therefore, the objective of this present
study was to evaluate the effectiveness of replacing a
portion of chemical fertilizer requirement of turmeric
top dressing by WH based compost as an organic
input source. Research findings of this study can be
helpful in turmeric farmers to make their decisions on
fertilizer management practices while maintaining
economic and environmental sustainability of their
turmeric cultivation.

MATERIALS AND METHODS

Experimental location

This experiment was conducted at the Faculty of
Technology, University of Ruhuna, Sri Lanka,
between February 2022 and January 2023. The study
site, situated at 6°03'46.8"N and 80°32'29.2"E,
features favourable soil conditions, including a pH of
6.52 to 6.57, electrical conductivity (EC) in the range
of 0.72 — 0.96 dS/m, and a silt loam texture. The
location was in the low country wet zone,
characterized by an annual rainfall exceeding 2500
mm and an average temperature of approximately
30°C.

Compost preparation

Water hyacinth (WH) (Eichhornia crassipes L.) was
collected from Gamachchiwewa, Weeraketiya, located
in the intermediate zone of Southern Sri Lanka. Cattle
manure and sawdust were obtained from the research
farm at the Faculty of Agriculture, Mapalana, Sri
Lanka, and a nearby sawmill, respectively. Compost
preparation was conducted in an open area with
adequate ventilation using the aerobic windrow
method. Cattle manure and Albizia sawdust were
mixed in a 1:1 ratio based on fresh weight, and this
basal mixture was then combined with the water
hyacinth at a ratio of 1:2 (Jayaweera et al., 2024). The
piles were manually turned once a week until
maturation. Moisture levels were maintained at
approximately 60% using the field method, with all
piles covered with black polythene to prevent
excessive moisture loss. The composting process was
monitored for 120 days until the compost was
matured and stabilized. This prepared compost was
used in treatments.

Field establishment

The land was cleared, and raised beds were prepared
30 cm in height, 120 cm in length, and 90 cm in
width. Beds were separated with a 15 c¢cm width
drainage system installed surrounding the beds
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Turmeric rhizome of 35-45 g, as per the
recommendation of the Department of Export
Agriculture (DEA), Sri Lanka, was used as the
planting material, and they were collected from a
turmeric field grown by a village farmer in
Thellijjawila, Sri Lanka. The spacing arrangement
between rows and plants was 30 x 30 cm, as
recommended (DEA, 2012).

Experimental design and treatments

As recommended by the DEA, Sri Lanka, 100 kg ha
TSP with 20 Mt hat compost were added similarly to
each treatment plot before the planting as the basal
dressing. The recommended top dressing for turmeric
was applied in two split doses, 45 days after planting
and 90 days after planting (Urea at 65 kg ha? and
MOP at 100 kg ha?l) (DEA, 2012). Accordingly,
20 Mt ha* compost was applied in two split basis as
top dressing. Different proportions of the
recommended dose of inorganic fertilizer for top
dressing and prepared WH compost were used in
treatments in different combinations. This consisted
of four treatments: T1- 100 % inorganic fertilizer only
(control), T2- 25% inorganic fertilizer + 20 Mt ha?
compost, T3- 50% inorganic fertilizer + 20 Mt ha
compost, and T4- 75% inorganic fertilizer +
20 Mt ha' compost. Treatments were applied in
RCBD with three replicates in the field and 12 plants
in each replicate. Weeding and earthing up were
continued manually whenever necessary. A sprinkler
system was installed, and the field was irrigated
frequently.

Data collection and analysis

Plant growth data viz., plant height (cm), number of
leaves per plant, number of tillers per plant, leaf blade
length (cm), leaf width (cm), and leaf petiole length
(cm) were collected when plants started drying and
yellowing (Darekar et al., 2021). Yield data, viz.,
number of mother rhizomes per plant, number of
primary fingers per plant, number of secondary
fingers per plant, fresh yield per plant (g), and canopy
biomass (g/plant), were collected at maturity when all
leaves were dried. The collected data were analyzed
using ANOVA, and mean separation was conducted
using DMRT with SPSS statistical software (SPSS
Inc., 2012). Further, Pearson correlation analysis was
conducted to investigate the relationship of each
parameter with the yield.

RESULTS AND DISCUSSION

According to the results, T3 (50% inorganic fertilizer
+ 20 Mt ha'* compost) recorded significantly (p<0.05)
the highest fresh vyield per plant (680.32 gq),
demonstrating the optimal balance of organic and
inorganic fertilization (Table 1). Moreover, T1 (100%
inorganic fertilizer) resulted in significantly the lowest
yield (375.77 gl/plant), indicating that applying

inorganic fertilizers only may not be the best strategy
for maximizing turmeric yield. Plants in the T4 (75%
inorganic fertilizer + 20 Mt ha® compost) recorded
significantly the tallest plants (110.69 cm), longest
leaf blade (45.81 cm), widest leaves (11.71 cm), and
longest petiole length (23.79 cm). Further, T4 plants
were among the groups of plants that recorded the
highest number of leaves, highest number of tillers,
and greatest canopy biomass (Table 1).

Lohar and Hase (2021) have also reported that the
application of 50% recommended dose of fertilizer
(RDF) + 50% N through neem cake significantly
improved the marketable yield of rhizome (25120 Kg
hal) compared to 100% RDF. Similarly, Tripathi et
al. (2021) found that a combination of 50% RDF + 25
% FYM (farmyard manure) + 25% vermicompost
produced higher fresh (24610 and 26810 Kg ha') and
cured (5120 and 5230 Kg ha™?) yields over two years.
Further, supporting our study, Chandravanshi et al.
(2021) demonstrated that 50% RDF + 100%
vermicompost recorded the highest fresh rhizomes
yield (332.237 g plant?) with the highest net return
and benefit: cost ratio (4.31:1) for the same treatment.

In contrast to our study, a study by Amala et al.
(2022) found that application of 75% NPK (RDF) +
FYM (25 t ha')+ vermicompost (5 t ha) + neem
cake (0.5 t hal) + Azotobacter (0.002 t hal) +
phosphorous solubilizing bacteria (0.002 t hat) has
recorded the highest fresh rhizome vyield
(29690 kg ha) and dry rhizome yield (6810 kg ha)
of turmeric. Kadam and Kamble (2020) reported that
the maximum dry yield (6242 kg ha) of turmeric was
recorded by application of the general RDF (ex: 25
Mt FYM + 200:100:100 kg N: P20s:K,0 ha) which
was at significant difference with the vermicompost.
Painkra et al. (2020) analyzed various fertilizer
treatments and found that 100 % FYM produced the
highest fresh rhizome yield (18510 kg ha) and dry
weight yield (5060 kg hat), whereas the lowest yields
were recorded in the control (6680 kg ha and 1970
kg ha? respectively) treatment with zero fertilizer.
The highest gross and net returns and the benefit-cost
ratio (2.11) were also associated with 100% FYM in
this study.

Majeed et al. (2020) observed the highest yield (257.7
g plant?) in treatment with the lowest amount of
organic and highest amount of inorganic fertilizer (2.5
t FYM + N:P: K 182: 172: 80 kg ha'). Sahoo et al.
(2020) found that applying a 100% RDF +
vermicompost + biofertilizers resulted in significantly
higher rhizome yields (21920 kg ha), followed by
75% RDF + vermicompost + biofertilizers (20660 Kg
ha?), suggesting that 25% of inorganic fertilizers
could be replaced with organic alternatives without
yield loss. Similarly, Kumar et al. (2022) and Mondal
and Hore (2022) reported that vermicompost + 100%
NPK + biofertilizers resulted in significantly
improved turmeric vyields (3850 t ha?' and
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38.55 t hat, respectively), cost efficiency, and return
on investment. Kumar and Chanchan (2024)
confirmed this by reporting superior yields
(38500 kg hat) under vermicompost + 100% NPK +
biofertilizer, compared to 100% NPK alone
(24980 kg ha?). Kumar et al. (2024) emphasized that
combining biofertilizers and organic manures
(compost, vermicompost, mustard cake, and neem
cake) enhances root biomass and nutrient absorption

efficiency, leading to increased turmeric yield with
reduced reliance on chemical inputs. Harisha et al.
(2023) reported that supplementing biopolymer with
75% or 100% recommended dose of nitrogen
significantly increased photosynthesis rates (22.95 -
24.50 pmol m™2 s™') and reduced canopy temperature
(24.47 - 24.67 °C), leading to higher yield (7050 -
7820 Kg hat) and improved nutrient use efficiency.

Table 1. Mean values of the parameters and differences between the treatments as analyzed by one-way ANOVA

Parameter T1 T2 T3 T4

PH 91.33+17.69° 87.39+18.95° 90.97+25.01° 110.69+21.09?
LVS 29.31+3.06° 34.11+4.93® 40.14+7.86° 38.03+5.35?

NT 6.22+3.33¢ 7.61+3.01°¢ 9.33+4.90% 9.56+3.712
LBL 35.46+10.45° 38.82+8.17° 37.94+12.73° 45.81+7.14?
LW 9.43+2.56° 10.48+2.18° 10.44+2.82b 11.71+2.482
LPL 19.62+8.95° 16.61+5.15° 19.54+7.39b 23.79+7.622
NMR 6.22+3.33° 7.61+3.01° 9.33+4.90% 9.56+3.712
NPF 20.81+10.012 27.00+10.26° 27.83+13.46° 29.78+10.91°
NSF 44.94+35.48° 61.42+32.072 58.89+13.09% 61.72+17.932
FYP 375.77+38.87¢ 486.23+29.94° 680.32+80.59? 556.19+21.95°
CBM 237.06+34.93° 277.50+35.45° 404.36+40.49% 382.89+36.08%

Data are means + SD of three replications. Data with the same letter within each row for each experiment is not
significantly different at the 5% level, based on the DMRT. PH: Plant height, LVS: Number of leaves per plant, NT: Number
of tillers per plant, LBL: Leaf blade length, LW: Leaf width, LPL: Leaf petiole length, NMR: Number of mother rhizomes per
plant, NPF: Number of primary fingers per plant, NSF: Number of secondary fingers per plant, FYP: Fresh yield per plant,
CBM; Canopy biomass. T1- 100 % inorganic fertilizer, T2- 25% inorganic fertilizer + 20 Mt ha™* compost, T3- 50%
inorganic fertilizer + 20 Mt ha'* compost, T4- 75% inorganic fertilizer + 20 Mt ha™* compost.

Regarding growth parameters, Amala et al. (2022)
reported the similar results to current study, as the
highest plant height (80.01 cm), highest number of
leaves per plant (26.88) and the highest number of
tillers per clump (4.82) recorded for the application of
75% NPK (RDF) + FYM (25 t hal)+ vermicompost
(5 t ha') + neem cake (0.5 t hal) + Azotobacter
(0.002 t ha') + phosphorous solubilizing bacteria
(0.002 t ha'l). Similarly, Majeed et al. (2020) reported
the highest plant height, number of leaves, number of
tillers per plant (3.8), leaf width (13.3 cm), the
number of primary rhizomes per plant (6.4), and the
number of secondary rhizomes per plant (14.2) at the
combination of the lowest organic and the highest
inorganic fertilizer application (2.5 t FYM + N:P: K
182: 172: 80 kg ha'l). Kumar et al. (2022) supported
this, recording the highest value for leaves per clump
(13.37) and the tillers per clump (2.32) with
vermicompost + 75% NPK + biofertilizer. However,
they further reported the highest plant height (142.87
cm), with the combination of vermicompost + 100%
NPK + biofertilizer, the longest clump length (18.76
cm) with the mustard cake + 100% NPK +
biofertilizer, and the broadest leaves (18.97 cm) Neem
cake + 100% NPK + biofertilizer.

In contrast to our study, Sahu et al. (2022) reported
the highest plant height, number of leaves, and

number of tillers per plant in 100% RDF (N:P: K —
120: 60: 60 kg ha't) at different crop growth stages at
30, 60, 90, 120 and at harvest. Similarly, the highest
plant height was recorded in the 100% RDF, which
was at significant difference with vermicompost
(Kadam and Kamble, 2020). The highest number of
primary fingers per plant was recorded from the
treatment of 1.2 kg poultry litter + NPK (106 g of urea
+ 76 g of TSP + 68 g of MOP) /plot) and the lowest
from no fertilizer treatment (Amin et al., 2013). The
combination treatment of vermicompost + 100% NPK
along with a combination of nitrogenous biofertilizers
resulted in the highest observed plant height, reaching
169.87 cm and the number of leaves per clump
(17.14) (Kumar and Chanchan, 2024). An Increase in
the amount of nutrients were found to cause an
increase in the average width of leaves (Verma et al.,
2019). Amin et al. (2013) found that turmeric leaf
breadth increased with higher fertilizer application
due to ideal cell size, highlighting the importance of
nutrient availability for optimal growth.

Correlations of the parameters with the fresh yield
per plant

According to the correlation analysis, T3 (50%
inorganic fertilizers + 20 Mt ha compost) was the
most effective treatment, as it maximized both growth
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and yield performance with moderate to strong
correlations in multiple traits (PH: r=0.533, a=0.01;
LVS: r=0.394, 0=0.05; NT: r=0.460, 0=0.01; LBL:

strong trait correlations, suggesting inefficient nutrient
utilization. Moreover, T2 (25% inorganic fertilizer +
20 Mt ha! compost) showed moderate effectiveness,

r=0.556, 0=0.01; LPL: r=0.418, a=0.05; CBM: favoring rhizome development and T4 (75% inorganic
=0.391, 0=0.05; NMR: r=0.460, o=0.01; NPF: fertilizer + 20 Mt ha® compost) had no significant
r=0.551, a=0.01; and NSF: r=0.634, 0=0.01). correlations with yield (Table 2).

Comparatively, T1 (100% inorganic fertilizer only),
resulted in the lowest yield (375.77 g/plant) despite

Table 2. Correlations between studied parameters and the yield per plant in different treatments

Treatment PH LVS NT LBL LW LPL CBM NMR NPF NSF
T 0.438™  0.409"  0.495™ 0.262 0.124  0.430™ 0.330 0.495™  0.492™ 0.672™
T2 0.183 0.357"  0.457™ 0.107 -0.012 0.180 -0.139 0457 0.496™ 0.635™
T3 0.533™ 0.394" 0.460™ 0556  0.267 0418" 0.391* 0.460™ 0.551™ 0.634™
T4 0.040 0.199 0.048 0.161 0.040 0.065 0.220 0.048  0.099 0.113

**Correlation is significant at the 0.01 level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)

PH: Plant height, LVS: Number of leaves per plant, NT: Number of tillers per plant, LBL: Leaf blade length, LW: Leaf
width, LPL: Leaf petiole length, NMR: Number of mother rhizomes per plant, NPF: Number of primary fingers per plant,
NSF: Number of secondary fingers per plant, CBM; Canopy biomass. T1- 100 % inorganic fertilizer, T2- 25% inorganic
fertilizer + 20 Mt ha™* compost, T3- 50% inorganic fertilizer + 20 Mt ha™* compost, T4- 75% inorganic fertilizer + 20 Mt
hat compost

The correlations between the traits and the yield in
four treatments can be summarized (Table 3). T3
(50% inorganic fertilizer + 20 Mt ha' compost) had
no traits in the very weakly or not correlated category;
all traits showed at least some correlation. Further, T3

had only three traits in the weakly correlated category
(LVS, LW, CBM), which was relatively low and T3
had the highest number of traits (6) in the moderately
correlated category (PH, NT, LBL, LPL, NMR, NPF),
suggesting broad moderate effects on plant growth.

Table 3. Strength of the correlations of the traits with the yield

Treatment Very Weakly / Not Weakly Correlated Moderately Strongly Correlated
Correlated Traits Traits Correlated Traits Traits
T1 LW LBL,CBM PH, LVS, NT, LPL, NSF
NMR, NPF
T2 PH, LBL, LW, LPL, LVS NT, NMR, NPF NSF
CBM
T3 None LVS, LW, CBM PH, NT, LBL, LPL, NSF
NMR, NPF
T4 PH, NT, LBL, LW, LVS, CBM None None
LPL, NMR, NPF,
NSF

Correlation Coefficient (r) represents the strength of correlation, and it is classified as: 0.00-0.19 (very weak or no
correlation), 0.20-0.39 (weak correlation), 0.40-0.59 (moderate correlation), 0.60-0.79 (strong correlation), and 0.80-1.00
(very strong correlation).

PH: Plant height, LVS: Number of leaves per plant, NT: Number of tillers per plant, LBL: Leaf blade length, LW: Leaf
width, LPL: Leaf petiole length, NMR: Number of mother rhizomes per plant, NPF: Number of primary fingers per plant,
NSF: Number of secondary fingers per plant, CBM; Canopy biomass. T1- 100 % inorganic fertilizer, T2- 25% inorganic
fertilizer + 20 Mt ha'! compost, T3- 50% inorganic fertilizer + 20 Mt ha* compost, T4- 75% inorganic fertilizer + 20 Mt
hat compost

CONCLUSIONS

Comparatively, T4 (75% inorganic fertilizer + 20 Mt
ha' compost) performed the weakest, as it had most
traits in the very weakly or not correlated category
and no traits in moderately or strongly correlated
categories. T1 (100% inorganic fertilizer) and T2
(25% inorganic + 20 Mt ha compost) had several
traits in the very weakly or not correlated category,
reducing their effectiveness.

The results indicate that T3 (50% inorganic fertilizer
+ 20 Mt hal compost) is the most effective
fertilization strategy for optimizing turmeric growth
and yield. T3 recorded the highest fresh yield per
plant (680.32 g), demonstrating a well-balanced
organic and inorganic fertilizers. T3 exhibited no
traits in the very weakly or not correlated category,
showing a consistent and positive influence in all
measured parameters and T3 also had the highest
number of traits (6) in the moderately correlated
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category, displaying broad moderate effects on plant
growth and yield-related traits. T1 (100% inorganic
fertilizer) resulted in the lowest fresh yield (375.77
g/plant), suggesting that relying only on inorganic
fertilizers is not the most effective strategy for
turmeric production. T4 (75% inorganic fertilizer + 20
Mt ha? compost) produced the tallest plants and
longest leaves. However, T4 performed the weakest
overall correlation due to most traits correlated very
weakly or not correlated category and the absence of
any moderately or strongly correlated traits. T1 and
T2 had several traits in the very weakly correlated
category, diminishing their overall effectiveness.
These findings suggest that T3 (50% inorganic
fertilizer + 20 Mt ha® compost) as the best
combination of top dressing for plant growth and
yield in turmeric. Therefore, the 50% inorganic + 20
Mt hal compost treatment is the most suitable
fertilization strategy for maximizing turmeric
production among tested combinations.

REFERENCES

Adekiya, A.O., Alori, E.T., Aboyeji, C.M., Dunsin,
0., Adegbite, K.A., Aremu, C.O., Bamiro, O.,
Ejue, W.S., Okunlola, F.O., and Adesola, O.0.
2019. MO Fertilizer Sole and Combined with
Organic and Inorganic Fertilizers: Effect on

Soil Chemical Properties, Turmeric
Performance, and Quality in a Tropical
Alfisol”. Sci. World J.

https://doi.org/10.1155/2019/8140276

Alam, M.A., Roy, S., Rahman, M.A., Islam, M.R,,
Rahman, M.M., Obaidullah, A.J., Farid, M.N.,
Rahman, M.M., Islam, M.R., Mozumder, S.N.
and Almalki, R.S., 2024. Study on the genetic
variability and adaptability of turmeric

(Curcuma  longa L.) genotypes for
development of desirable cultivars. Plos
one, 19(1), pp.e0297202.

https://doi.org/10.1371/journal.pone.0297202

Amala, D., Prabhakar, B.N., Padma, M. and Triveni,
S. 2022. Effect of integrated nutrient
management on growth parameters and yield
of turmeric (Curcuma longa L.) var. IISR
Pragathi. The Pharma Innovation
Journal, 11(3), pp.1492-1495.

Amin, M.R., Asaduzzaman, M.D., Mehraj, H., Nusrat,
A. and Jamal Uddin, A.F.M. 2013. Use of
organic and inogranic nutrients to enhance
productivity of turmeric, Curcuma longa
L.Journal of Bangladesh Academy of
Sciences, 37(2), pp.189-193.

Bairagi, S.K. 2022. Effect of micronutrients on
growth, yield and economics of turmeric
(Curcuma longa L.). Annals of Plant and Soil
Research, 24(2), pp.272-277.
https://doi.org/10.47815/apsr.2022.10160

Beganovic, S. and Wittmann, C. 2024. Medical
properties, market potential, and microbial

production of golden polyketide curcumin for

food, biomedical, and cosmetic
applications. Current Opinion in
Biotechnology, 87, pp.103112.

https://doi.org/10.1016/j.copbio.2024.103112

Berhe, S.G., Lule, G.Y., Seid, A. and Tsegay, B.A.
2024. The potential of water hyacinth
vermicompost as a sustainable alternative to
nitrogen,  phosphorous, and  potassium
fertilizer. Ethiopian Journal of Science and
Technology, 17(3), pp.213-236.

Chandravanshi, O.K., Meena, K.C., Khan, K.A., Soni,
N. and Patidar, D.K. 2021. Responses of
organic manures and inorganic fertilizers on
growth, yield and economics of turmeric
(Curcuma longa Linn.). Journal of Medicinal
Plants Studies, 9(3), pp.243-247.

Chejara, S., Malik, K., Rani, M. and Bhardwaj, A.K.
2021. Integrated nutrient management:
Concept, constraints, and advantages for a
sustainable agriculture. Journal of Natural
Resource Conservation and Management, 2(2),
pp.85-94.

Chitdeshwari, T. 2019. Response of turmeric
(Curcuma longa L.) to micronutrient fertilizer
mixtures applied at various levels and methods
on the growth, vyield and quality of
rhizomes. Journal of Pharmacognosy and
Phytochemistry, 8(2), pp.2361-2365.

Darekar, N., Paslawar, A. and Watane, A. 2021.

Agrotechniques ~ for  organic  turmeric

production and processing.

https://www.thepharmajournal.com/archives/2
021/vol10issuel2S/PartD/S-11-1-80-590.pdf

(2012) Turmeric Cultivation and Processing

(Technical Bulletin17), Department of Export

Agriculture, Sri Lanka.

Dissanayaka, D.M.S.B., Ghahremani, M., Siebers, M.,
Wasaki, J. and Plaxton, W.C. 2021. Recent
insights into the metabolic adaptations of
phosphorus-deprived plants. Journal of
Experimental  Botany, 72(2), pp.199-223.
https://doi.org/10.1093/jxb/eraa482

Farzaneh, S., Rezaei, S., Fathi, H., Mogharabi-
Manzari, M. and Salehipour, M. 2024. A
Review  of  the Biochemical and
Pathophysiological Properties of
Curcumin. Journal of Mazandaran University
of Medical Sciences, 34(231), pp.83-101.

Fathi, A. 2022. Role of nitrogen (N) in plant growth,
photosynthesis pigments, and N use efficiency:
A. Agrisost, 28, pp.1-8.
https://doi.org/10.5281/zenodo.7143588

Gezahegn, A., Selassie, Y.G., Agegnehu, G., Addisu,
S., Mihretie, F.A., Kohira, Y., Lewoyehu, M.
and Sato, S. 2024. Sustainable weed
management and soil enrichment with water
hyacinth composting and mineral fertilizer
integration. Environmental Challenges, 16,

DEA.

Published by University of Colombo Institute for Agro-Technology and Rural Sciences 33




ISSN: 2792 — 1360

Journal of Agro-Technology and Rural Sciences

Volume 4, Issue 1; July 2024

pp.101007.https://doi.org/10.1016/j.envc.2024.
101007

Harish, B.S., Umesha, K., Venugopalan, R. and
Prasad, B.M. 2022. Photo-selective nets
influence physiology, growth, yield and quality
of turmeric (Curcuma longa L.). Industrial
Crops and  Products, 186, pp.115202.
https://doi.org/10.1016/j.indcrop.2022.115202

Harisha, C.B., Meena, K.K., Rane, J., Halli, H.M.,
Manjanna, B.K., Patil, B.S., Chaudhary, A,
Naik, V. and Sorty, A.M., 2023. Bacterial
derived biopolymer to alleviate nutrient stress
and yield enhancement in turmeric (Curcuma
longa L.) by mediating physiology and
rhizosphere microbes on poor soils of semi-
arid tropics. Archives of Agronomy and Soil

Science, 69(13), pp. 2645 - 2662.
https://doi.org/10.1080/03650340.2023.217036
2

Hnamte, V., Chatterjee, R., Lungmuana, L. and Patra,
P.K. 2018. Influence of boron and zinc
nutrition on growth, yield and quality of
turmeric (Curcuma longa L.) in gangetic

alluvial soil of West Bengal.
cabidigitallibrary.org/doi/full/10.5555/2018317
9759

Jabborova, D., Sulaymanov, K., Sayyed, R.Z,

Alotaibi, S.H., Enakiev, Y., Azimov, A,
Jabbarov, Z., Ansari, M.J., Fahad, S., Danish,
S. and Datta, R. 2021. Mineral fertilizers
improves the quality of turmeric and
soil. Sustainability, 13(16), pp.9437.

Jayaweera, W.M.C.S., Amarasinghe, S.R. and
Ranawake, AL (2024). Examining
physicochemical properties of compost derived
from water hyacinth (Eichhornia crassipes L.)
mixing with cattle manure and saw dust.
Proceedings of the International Symposium
on Agriculture and Environment (ISAE),
Faculty of Agriculture, University of Ruhuna,
Sri Lanka, 46.

Johnson, R., Vishwakarma, K., Hossen, M.S., Kumar,
V., Shackira, A.M., Puthur, J.T., Abdi, G.,
Sarraf, M. and Hasanuzzaman, M. 2022.
Potassium in plants: Growth regulation,
signaling, and environmental stress
tolerance. Plant Physiology and
Biochemistry, 172, pp.56-69.
https://doi.org/10.1016/j.plaphy.2022.01.001

Jyotirmayee, B. and Mahalik, G. 2022. A review on
selected  pharmacological  activities  of
Curcuma longa L. International Journal of
Food Properties, 25(1), pp.1377-1398.
https://doi.org/10.1080/10942912.2022.208246
4

Kadam, J.H. and Kamble, B.M. 2020. Effect of
organic manures on growth, yield and quality
of turmeric (Curcuma longa L).Journal of
Applied and Natural Science, 12(2), pp.91-97.
https://doi.org/10.31018/jans.vi.2249

Kamal, M.Z.U. and Yousuf, M.N. 2012. Effect of
organic manures on growth, rhizome yield and
quality attributes of turmeric (Curcuma longa
L.).

Kanaujia, S.P., Tzudir, A. and Maiti, C.S. 2018.
Effect of integrated nutrient management on
growth, yield and quality of turmeric under
Nagaland conditions. Indian  Journal of
Horticulture, 75(1), pp.92-98.
http://dx.doi.org/10.5958/0974-
0112.2018.00016.6

Kavitha, S. 2024. Identification of Nutrient
Deficiency Based on Leaf Image Data Using
Machine  Learning. 2024 International
Conference on Emerging Smart Computing
and Informatics (ESCI), pp. 1-5. IEEE.

Khan, S., Ambika, Rani, K., Sharma, S., Kumar, A.,
Singh, S., Thapliyal, M., Rawat, P., Thakur,
A., Pandey, S. and Thapliyal, A. 2023.
Rhizobacterial mediated interactions in
Curcuma longa for plant growth and enhanced

crop productivity: a systematic
review. Frontiers in  Plant  Science, 14,
p.1231676.

https://doi.org/10.3389/fpls.2023.1231676

Khanna, V., Singh, S., Baghel, D.S. and Kumar, B.
2024, February. Proportional analysis of
powdered Curcuma longa and Curcuma longa
extract. In AIP Conference
Proceedings (2986,1). AIP Publishing.
https://doi.org/10.1063/5.0192533

Kumar, P., Kumar, T., Singh, S., Tuteja, N., Prasad,
R. and Singh, J. 2020. Potassium: A key
modulator for cell homeostasis. Journal of
Biotechnology, 324, pp.198-210.
https://doi.org/10.1016/j.jbiotec.2020.10.018

Kumar, S. and Chanchan, M., Role of organic
manures  with  inorganic and  various
biofertilizers on growth and yield of turmeric
(Curcuma longa L.). 2024
https://doi.org/10.51470/PLANTARCHIVES.2
024.v24.n0.1.128

Kumar, S., Chanchan, M., Devi, A.B., Devi, N.S. and
Singh, N.G. 2022. Influence of graded levels
of inorganic with organics and biofertilizers on
growth and yield of turmeric (Curcuma longa
L.). M. Sc.(Hort.) Thesis, Central Agricultural
Univeristy, Imphal, Manipur. Influence of
graded levels of inorganic with organics and
biofertilizers on growth and yield of turmeric
(Curcuma longa L.)

Kumar, T., Kumar, M., Singh, M.K., Kumar, V.
Kumar, A., Kumar, S. and Singh, B. 2013.
Impact of integrated nutrient management
(INM) on growth and economic yield of
okra. Annals of Horticulture, 6(1), pp.107-114.

Kumar, V., Kaushik, R., Chaurasia, P.K. and Singh,
S., 2024. Pharmacological Aspects of Turmeric
Essential Qil. In Pharmacological Aspects of
Essential Oils (pp. 212-226).

Published by University of Colombo Institute for Agro-Technology and Rural Sciences 34




ISSN: 2792 — 1360

Journal of Agro-Technology and Rural Sciences

Volume 4, Issue 1; July 2024

Lohar, R.R. and Hase, C.P. 2021. Effect of chemical
fertilizers and organic sources on growth, yield
and quality of turmeric (Curcuma longa L.)

and soil fertility. Agricultural  Research
Journal, 58(4). 10.5958/2395-
146X.2021.00088.0

Majeed, Y., Ziaf, K., Ghani, M.A., Ahmad, I,
Ahmad, M.A., Yar, K., Abbasi, H.M. and
Cheema, K.L. 2020. Effect of different
combinations of organic and synthetic sources
of nutrients on growth, yield and quality
parameters of turmeric under Faisalabad
conditions. Journal of Environmental and
Agricultural Science, 22, pp.1-7.

Mishra, D.P., Mishra, S.P., Mishra, S. and Pattnaik, S.
2023. Turmeric; The Cutting Edge of India’s
Merchandise and Global Medicine. Annual
Research & Review in Biology, pp.20-33.

Mondal, R. and Hore, J.K. 2022. Impact off INM on
Yield and Economics of Turmeric in Gangetic
Alluvial Zone of West Bengal. Indian Journal
of Ecology, 49(6), pp.2125-2129.

Mu, X. and Chen, Y. 2021. The physiological

response of photosynthesis to nitrogen
deficiency. Plant Physiology and
Biochemistry, 158, pp.76-82.

https://doi.org/10.1016/j.plaphy.2020.11.019
Muneer, M.A., Afridi, M.S., Saddique, M.A.B., Chen,
X., Yan, X., Farooq, I., Munir, M.Z., Yang,
W., Ji, B., Zheng, C. and Wu, L. 2024.
Nutrient stress signals: Elucidating
morphological, physiological, and molecular
responses of fruit trees to macronutrients
deficiency and their management
strategies. Scientia Horticulturae, 329,
p.112985.
https://doi.org/10.1016/j.scienta.2024.112985
Nandiyanto, A.B.D., Ragadhita, R., Hofifah, S.N., Al
Husaeni, D.F., Al Husaeni, D.N., Fiandini, M.,
Luckiardi, S., Soegoto, E.S., Darmawan, A.
and Aziz, M. 2024. Progress in the utilization
of water hyacinth as effective biomass
material. Environment,  Development  and
Sustainability, 26(10), pp.24521-24568.
Navyashree, B.M.,Vedamurthy, K.B. and MN,
Vaishnavi, M. N., Venkataramana 2024.
Economic Analysis of Cost and Returns in
Turmeric Production and Processing in the
Chamarajanagar  District of  Karnataka,
India. Journal of Scientific Research and
Reports, 30(5), pp.570-579.(a)
https://doi.org/10.9734/jsrr/2024/v30i51973
Nguyen, L., Govindasamy, R. and Mentreddy, S.R.
2024. Turmeric trends: analyzing consumer
preferences and willingness to pay. Frontiers
in Sustainable Food Systems, 8, pp.1359040.
https://doi.org/10.3389/fsufs.2024.1359040
Onyari, E.K., Fayomi, G.U. and Jaiyeola, A.T. 2024.
Unveiling the situation of water hyacinth on
fresh water bodies in Nigeria and South Africa:

Management,  workable  practices and
potentials. Case Studies in Chemical and
Environmental Engineering, 10, pp.100974.
https://doi.org/10.1016/j.cscee.2024.100974

Painkra, D.S., Toppo, P.R.A.T.A.P. and Tuteja, S.S.,
2020. Effect of nutrients on performance of
turmeric [Curcuma longa (L.)] under Karanj
(Pongamia pinnata) based agroforestry
system. J. Rural. Agric. Res, 20, pp.48-51.
https://www.jraragra.in/Journals/2020Vol2/11.
pdf

Pandey, A. 2024. Turmeric Cultivation:‘The Golden
Spice’Strengthens the Hand That Feeds the
World. 59.

Patil, S.V., Halikatti, S.I., Thimmegowda, M.N.,
Gurumurthy, S.B. and Lokesh, M.S. 2012.
Integrated nutrient management practices on
soil NPK nutrient balance under organic
cultivation of chickpea (Cicer arietinum L.)
grown in vertisol of northern dry zone of
Karnataka.

Phukan, M., Sahariah, M. and Sahu, S. 2022. Study of
curcumin content and adulterants present in
different marketed brands of turmeric
powder. Current Trends in Pharmaceutical
Research, 8(2).

Prasath, D., Kandiannan, K., Leela, N.K., Aarthi, S.,
Sasikumar, B. and Babu, K.N. 2018. Turmeric:
Botany and production practices. Horticultural
Reviews, 46, pp.99-184.
https://doi.org/10.1002/9781119521082.ch3

Qazi, M.A., Igbal, M.N., Ashraf, M., Khan, N.I.,
Ahmad, R., Umar, F., Naeem, U., Mughal,
K.M., Khalid, M. and Igbal, Z. 2020. NPK
requirements of turmeric for cultivation in
Punjab. Pakistan Journal of Science, 72(4).
https://doi.org/10.57041/pjs.v72i4.269

Qiang, Y., Wei, H., Huang, B., Chi, H. and Fu, J.
2024. Inclusion complex of turmeric essential
oil with hydroxypropyl-p-cyclodextrin:
Preparation, characterization and release
kinetics. Current Research in Food Science, 8,
pp.100668.

Rajareddy, G., Alekhya, G., Kasa, K.R., Dasari, G.,
Reddy, K.S. and Reddy, K.S. 2024. Nutrient
Strategies for Pest Resilience in Plants: A
Review. International Journal of Environment
and Climate Change, 14(5), pp.279-291.

Roba, T.B. 2018. Review on: The effect of mixing
organic and inorganic fertilizer on productivity
and soil fertility. Open Access Library
Journal, 5(06), p.1.

Sahoo, B.B., Dalei, B.B., Phonglosa, A. and Senapati,
N. 2020. Aptitude of Vermicompost and Bio-
fertilizers on Crop growth, vyield and
economics of Turmeric (Curcuma longa
L.). Int. J. Curr. Microbiol. App. Sci, 9(6),
pp.138-146.
https://doi.org/10.20546/ijcmas.2020.906.018

Published by University of Colombo Institute for Agro-Technology and Rural Sciences 35




ISSN: 2792 — 1360 Journal of Agro-Technology and Rural Sciences

Volume 4, Issue 1; July 2024

Sahu, H., Toppo, P., Toppo, S., Saxena, R.R., Tuteja,
S.S. and Painkra, D.S. 2022. Effect of nutrients
on performance of turmeric (Curcuma longa
L.) under eucalyptus (Eucalyptus tereticornis)
based  agroforestry  system. International
Journal of Phytology Research, 2(4), pp.19-22.

Sardans, J. and Pefiuelas, J. 2021. Potassium control
of plant functions: Ecological and agricultural
implications. Plants, 10(2), p.419.
https://doi.org/10.3390/plants10020419

SPSS Inc. 2012. IBM SPSS Software for Windows,
version 20.0.

Tripathi, S.K., Sharma, B., Kumari, P., Deb, P., Ray,
R. and Denis, AF. 2021. Evaluation of
productivity, quality and economics of
turmeric under different moisture regime and
integrated nutrient management at Eastern
Indo-Gangetic ~ plains,  India. Agricultural
Research, pp.1-12.

Verma, P.P.S., Padalia, R.C., Singh, V.R., Kumar, A.
and Agri, B.K. 2019. Effect of nitrogen,
phosphorus and potassium levels on growth
and yield of turmeric (Curcuma longa L.)
Under the Katyur valley of western Himalayan
region of Uttarakhand.J. Med. Plants
Stud, 7(2), pp.117-122. 7-1-27-308.

Wu, W. and Ma, B. 2015. Integrated nutrient
management (INM) for sustaining crop
productivity and reducing environmental
impact: A review. Science of the Total
Environment, 512, pp.415-427.
https://doi.org/10.1016/j.scitotenv.2014.12.101

e
Published by University of Colombo Institute for Agro-Technology and Rural Sciences

36



