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Abstract 
The use of organic manures in the agricultural plays a vital role in improving the quality of 
turmeric as well as improving the soil health. Turmeric is having a close relation with hu-
man health; hence demand of organically grown turmeric is increasing tremendously. A 
field trial was conducted to study the effect of different organic manures (generally recom-
mended fertilizer dose, farmyard manure, vermicompost, press mud compost, poultry 
manure, sugarcane trash, wheat straw, turmeric trash and jeevamrut ) on the yield and 
curcumin content of turmeric Cv. Phule Swarupa on Inceptisol at Agricultural Research 
Station, Dist-Sangli, Maharashtra, India. The trial was conducted on the fixed site of soil 
for the continuous of five years (2009-2013). The maximum dry yield (62.42 q ha-1) of the 
turmeric was recorded by application of the general recommended dose of fertilizer 
(GRDF) i. e. 25 MT FYM + 200:100:100 kg N:P2O5:K2O ha-1 which was at par with the 
vermicompost (11.36 T ha-1). The highest number of leaves per tiller and number of tillers 
per plant, plant height and curcumin content was recorded in the GRDF, which was at par 
with vermicompost. The highest benefit: cost ratio (1.59) was also noticed in GRDF, 
which was at par with the application of vermicompost (1.54) on a nitrogen basis. The soil 
available nutrient status was taken into consideration during experimentation. The appli-
cation of vermicompost (11.36 T ha-1) along with Phosphate Solubilizing Bacteria and 
Azospirillium @ 5 kg ha-1, respectively at the time of planting was found superior for high-
er dry yield (55.45 q ha-1), net monetary returns (Rs. 137035) and maintenance of soil 
fertility for organic cultivation of turmeric. 
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INTRODUCTION 

The turmeric (Curcuma longa L) is the important 
spice crop of India known as golden spice. The 
medicinal and cosmetic uses of turmeric are in-
creasing significantly over the years. In the world, 
due to an increase in health consciousness peo-
ples are mostly prefer organically produced prod-
ucts for daily consumption. Turmeric is a rhizoma-
tous crop, requires heavy application of nutrients 
for boosting the yield. Being a long duration crop, 
it extracts a lot of nutrients from the soil. After the 
enforcement of the green revolution in India, the 
use of chemical fertilizers for agriculture uses is 
increasing day by day. But in the present era, 
there is a need for judicious and balanced use of 
chemical fertilizers. The injudicious use of these 
fertilizers creates the problem of the ecological 
balance of the environment as well as soil health. 

There is need to adopt the balanced use of organ-
ic manures and bio-fertilizers to maintain the eco-
logical balance and better management of soil 
health, The use of organic manures and bio-
fertilizers helps to improve soil health and these 
are environment friendly. Several workers report-
ed the importance of several bio-fertilizes and or-
ganic manures in turmeric in relation to soil health, 
quality and productivity of the crop (Velmurugan et 
al., 2009; Kumar et al., 2018). 
The concept of organic farming is getting populari-
ty in the world for sustainable production and im-
provement of quality of the turmeric (Sadanandan 
et al., 1998). The continuous use of an imbal-
anced dose of chemical fertilizers affects soil 
health as well as responsible for soil and environ-
mental pollution. The majority of turmeric growers 
were attracted towards organic farming as it will 
help to improve soil structure and fertility. The use 

 This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © 2018: Author (s). Publishing rights @ ANSF.  

Research Article 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Journal of Applied and Natural Science

https://core.ac.uk/display/326653953?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.31018/jans.v12i2.2249
https://doi.org/10.31018/jans.v12i2.2249
https://doi.org/10.31018/jans.v12i2.2249
https://doi.org/10.31018/jans.v12i2.2249


 

92 

of organic manures helps to improve soil structure 
and fertility. The judicious use of organic manures 
helps to increase the porosity of the soil, improves 
water holding capacity and drainage which will be 
helpful for the better rhizome development in the 
turmeric (Kale et al., 1991). Organic manure plays 
an important role in maintaining the physical and 
chemical properties of the soil. It also helps in 
improving soil microflora and accelerates their 
activities in the soil. The different biological pro-
cess in the soil plays a vital role in the mineraliza-
tion of organic carbon and recycling of nutrients 
(Kumar et al., 2018).  
The turmeric grown in North Coastal hilly areas of 
India is mainly cultivated under rainfed conditions 
without any application of fertilizers. The farmers 
in this zone are cultivating turmeric for two to 
three years instead of eight to nine months and 
incurred persistent losses during cultivating tur-
meric. This is mainly because of lack of proper 
knowledge in usage of nutrient sources and lim-
ited information on organic turmeric cultivation 
(Kumar et al., 2016). 
There are various sources of organic manures 
which are having a different effect on growth, yield 
and quality of turmeric (Curcuma longa L). It is 
necessary to study the best source of organic ma-
nures for the commercial organic cultivation of 
turmeric. Hence, the experiment was conducted to 
study the effect of different organic manures on 
growth and yield of turmeric.  

MATERIALS AND METHODS 

The field experiment was conducted to study the 
effect of organic manures on growth and yield of 
turmeric (Cv. Phule Swarupa) on vertisols conse-
quently for five years on the same location at In-
struction cum research farm of Agricultural Re-
search Station, Kasbe Digraj, Sangli 
(Maharashtra) during 2009-2013. The experi-
mental initial soil status was alkaline pH (8.18), 
electric conductivity 0.45 dS m-1, Organic carbon 
0.60 % with low available nitrogen (190 kg ha-1), 
phosphorus (9.61 kg ha-1) and very high available 
potassium (415 kg ha-1) and micronutrients Fe 
2.20 µg g-1, Mn 2.32 µg g-1, Zn 0.46 µg g-1and Cu 
1.47 µg g-1

.The field experiment was laid in a ran-

domized block design with three replications. The 
treatments (T1 to T9 ) comprised general recom-
mended fertilizer dose, farmyard manure, ver-
micompost, press mud compost, poultry manure, 
sugarcane trash, wheat straw, turmeric trash and 
jeevamrut. All the organic manures were applied 
on the basis of the recommended dose of nitrogen 
(200 kg ha-1). The jeevamrut fertilizer was pre-
pared by using cow dung @ 10 kg, Indian cow 
urine @ 5 lit, Jaggery @ 2 kg, gram flour@ 2 kg 
and soil around turmeric rhizomes @ 2 kg in 2000 
lits of water which is fermented for eight days and 
applied @ 200 lit ha-1 of this solution during each 
irrigation. The major nutrient contents in the or-
ganic sources used are given in Table 1. 
Generally, the crop is planted in the month of June 
and harvested after completion of nine months in 
the month of March during the experimental years. 
The initial representative soil samples (0-15 cm 
soil depth) were collected from experimental site 
and at the time of harvest of turmeric during 2009-
10 to 2013-14. These samples were analyzed for 
various chemical parameters. The soil samples for 
general analysis were dried in shade and ground 
to fine so that it can pass through 2 mm sieve. 
The pH and EC from soil samples is analyzed in 1
-2.5 soil suspension (Jackson, 1973), organic car-
bon content of soil was determined by Walkley 
and Black method (Nelson and Sommers, 1982), 
alkaline permanganate method is used for analy-
sis of available N (Subbiah and Asija, 1956), 0.5 
M NaHCO3 extraction (Olsen-P) method for avail-
able P (Olsen et al. 1954), flame photometer 
method with 1N neutral NH4OAc extraction for 
available K (NH4OAc K) (Knudsen et al., 1982) 
while DTPA extractable micronutrients (Fe, Mn, 
Cu, Zn) were determined by method suggested by 
Lindsay and Norvell (1978). The statistical analy-
sis was carried out by procedure suggested by 
Panse and Sukhatme (1985). 

RESULTS AND DISCUSSION 

The study revealed that different sources of or-
ganic manures showed an effect on growth yield 
and quality of turmeric. 
Vegetative growth: The maximum height of tur-
meric (95.37 cm) was recorded in the application 
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Treatments Nutrient content (%) Quantity of organic manure applied 
 (t ha-1) N P K 

T1 : Control  (GRDF 25 MT FYM ha-1 
+ 200:100:100 kg NPK ha-1). -- -- -- 25.00 

T2 : RDN (FYM) 0.56 0.35 0.76 35.71 
T3 : RDN (V.C.) 1.76 0.86 1.00 11.36 
T4 : RDN (PMC) 1.68 2.72 1.56 11.90 
T5 : RDN (Poultry manure) 3.03 2.63 1.40 6.60 
T6 : RDN (Sugarcane trash) 0.50 0.20 0.70 40.00 
T7 : RDN (Wheat straw) 0.49 0.25 1.28 40.00 
T8 : RDN (Turmeric trash) 0.25 0.75 1.25 80.00 
T9 : Jeevamrut 0.01 0.02 0.20 2000 lit 

Table 1. Nutrients content and quantity applied of different organic manures. 
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of a recommended dose of fertilizer to turmeric, 
which was at par with the application of vermicom-
post (90.17 cm). However, the significantly ( at 
0.05 %) the maximum number of leaves per tiller 
and number of tillers per plant (12.28 and 4.76 
Nos, respectively) was recorded in recommended 
dose of fertilizer to turmeric followed by vermicom-
post (10.70 and 3.72 Nos, respectively) (Table 3). 
The vegetative growth in turmeric was obtained 
and it may be due to an increase in the activity of 
enzymes like chitinases and proteases which 
break down the organic-rich compounds. The ac-
tivities of microflora and microfauna population in 
the soil is increased which increases the availabil-
ity of macro and micronutrients especially by ap-
plication of vermicompost, FYM, organic and inor-
ganic fertilizers (Kumar et al., 2018). These re-
sults are in conformity with Poapst et al. (1970), 
who reported that earthworm’s cast shows hor-
mone-like activity and stimulates plant nutrient 
uptake and metabolism resulted in an increase in 
plant growth. The vegetative growth of the turmer-
ic as influenced by the use of various organic ma-
nures (FYM and Vermicompost) revealed an in-
crease in crop yield as well as improvement in the 
physical, chemical and biological properties of 
soils (Dudhat et al., 1997). 
 The highest curcumin (5.19 %) was recorded in 
the recommended dose of fertilizer to turmeric 
which was at par with an application of farmyard 
manure, vermicompost and press mud cake while 
the significantly ( at 0.05 %)  highest curcumin 
yield (323.96 kg ha-1) was recorded in the recom-
mended dose of fertilizer to turmeric which was 
followed by application of vermicompost (Table 4). 
The curcumin content in the turmeric is mainly 
responsible for the quality of turmeric, which var-
ies according to the colour intensity of the curcu-
min. The curcumin content in the rhizomes was 
varied with the nutrient status in soil (Rao and 
Swami, 1984). Kumar et al. (2016) reported that 
the increased content of curcumin cv. Roma is 
attributed due to the increase in the availability of 
micronutrients from different organic sources sup-
plied in the form of FYM, vermicompost and neem 
cake.  

Yield and economics: The maximum dry rhizome 
yield (62.42 q ha-1) was recorded in the application 
of a recommended dose of fertilizer to turmeric 
which was at par with the application of vermicom-
post (55.45 q ha-1), however fresh rhizome yield 
was significantly ( at 0.05 %) highest in the appli-
cation of a recommended dose of fertilizer to tur-
meric (312. 12 q ha-1) which was followed by ver-
micompost (264.24 q ha-1) (Table 2). It means that 
with the application of organic manure, the dry 
recovery of the turmeric increases. It was in-
creased by 1 % from 20 to 21 %, which contributes 
to increasing the marketable yield of the turmeric. 
Kumar et al., (2016) reported that organic manures 
are significantly beneficial for the dry yield of rhi-
zomes in comparison to inorganic sources of nutri-
ents. The dry recovery of turmeric is a varietal 
character, however it is also influenced by several 
other factors like soil moisture, duration of crop, 
manures and fertilizers applied and soil health. 
The variation in dry recovery due to integrated 
nutrient management and other related factors 
varies from 16 to 37.4 % was reported by Aiyadu-
rai (1966). 
The highest gross returns (Rs. 4,10,588) was ob-
tained with the application of vermicompost which 
was at par with an application of a recommended 
dose of fertilizer and farmyard manure while the 
maximum B:C ratio (1.59) was observed in the 
application of a recommended dose of fertilizer to 
turmeric which was at par with vermicompost 
(1.54) (Table 5). These results are in conformity 
with several workers (Roy and Hore, 2011; Nanda 
et al., 2012).  Balashanmugam et al. (1989) report-
ed an increase in fresh turmeric rhizome yield from 
25,550 kg ha-1 to 32,370 kg ha-1 with an increase 
in FYM from 0 to 25 tonnes ha-1 in CO-1 turmeric 
cultivar.   Sadanandan et al., (1998) noticed an 
increase in 37 per cent in the fresh yield of turmer-
ic over control with 40 tonnes ha-1 application of 
compost or cattle manure in the soil. The field ex-
periment conducted by Sharma et al. (2003) in a 
clay loam soil at Jabalpur, Madhya Pradesh and 
studied the effect of organic manures and chemi-
cal fertilizers alone and in combination with each 
other on the yield of turmeric. They reported that 
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Table 2. Turmeric fresh as well as dry rhizome yield as influenced by the application of different organic manures. 

Treat-
ments 

Fresh rhizome Yield (q ha-1) Dry  rhizome Yield (q ha-1) 

2009 2010 2011 2012 2013 
Pooled 
Mean 

2009 2010 2011 2012 2013 
Pooled 
Mean 

T1 394 253 300 312 301 312.12 78.80 50.66 60.00 62.48 60.16 62.42 
T2 331 194 234 199 181 227.69 63.59 38.81 49.17 44.16 42.33 47.61 
T3 353 193 263 264 248 264.24 78.37 38.51 53.97 55.13 51.29 55.45 
T4 385 225 231 185 170 239.19 57.06 45.03 46.18 37.16 34.11 43.91 
T5 305 194 233 179 163 214.90 59.80 38.81 47.01 36.16 32.96 42.95 
T6 250 171 200 186 169 195.28 47.23 34.07 40.07 37.08 33.74 38.44 
T7 241 157 182 157 141 175.59 49.25 31.40 37.33 32.12 28.97 35.81 
T8 265 181 203 163 150 192.27 54.08 36.14 39.23 31.54 29.03 38.00 
T9 223 137 155 150 126 158.16 44.66 26.96 32.48 29.80 25.81 31.94 
S. E.+ 19.4 14.26 13.22 11.53 10.76 11.36 3.82 2.87 2.72 2.43 2.36 6.32 
C. D. 5% 58.17 42.75 39.66 34.57 32.26 32.78 11.47 8.6 8.17 7.28 7.08 11.11 
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the application of chemical fertilizers reduced the 
yield in turmeric in succeeding years while appli-
cation of organic manures either vermicompost or 
FYM improved the yield of turmeric by 7 to 10 per 
cent over the preceding year. 
Soil studies: The lowest pH (8.05) was recorded 
by vermicompost, which was at par with press 
mud cake, turmeric trash and poultry manure. The 
release of organic acids during the process of de-
composition may be attributed to the decline in 
soil pH (Amusan et al., 2011).The significantly 
maximum EC (0.34 dS m-1) was recorded in the 
recommended dose of turmeric which was at par 
with the application of vermicompost, press mud 
cake, poultry manure and farmyard manure (Table 
6). The increase in EC of soil might occur due to 
more solubilization of fixed nutrients. The maxi-
mum organic carbon (0.80 %) was recorded in the 
application of farmyard manure which was at par 
with press mud cake and sugarcane trash. During 
vermicomposting, the C: N ratio was narrowed 
down substantially over normal compost. The low-
er C: N ratio ensures immediate release of nitro-
gen to plant when applied to the soil. (Chaudhary 
et al., 2004). 
The maximum available N (262.74 kg ha-1) was 
observed in the application of recommended dose 
of turmeric which was at par with poultry manure. 
Significantly maximum available P (11.586 kg ha-

1) observed in the application of a recommended 
dose of turmeric which was followed by applica-
tion of press mud compost while the significantly 
maximum available K (543.02 kg ha-1) was ob-
served in the application of a recommended dose 
of turmeric followed by application of farmyard 
manure (Table 7). Increase in available nutrients 
with vermicompost or FYM application due to min-
eralization of nutrients from organic manures in 
soil (Yaduvanshi, 2001). Sharma et al., (2009) 
noticed that enhancement in available nutrient 
content in soil with the use of organics. Sreenivas 
et al. (2000) recorded that use of vermicompost, 
FYM and biofertilizers improve the overall soil 
health, nutrient reaction and their availability. 
Sharma et al. (2004) reported favourable influence 
of vermicompost, organic and inorganic fertilizers 
on the availability of all essential plant nutrients 
during the crop period.  

Conclusion 

The application of vermicompost (11.36 T ha-1) 
along with phosphate solubilizing bacteria and 
Azospirillium @ 5 kg ha-1, respectively at the time 
of planting to turmeric was found superior. The 
use of vermicompost continuously in the same 
field in preceding years improved soil condition, 
which is useful for higher net monetary returns 
and maintenance of soil fertility in organic cultiva-
tion of turmeric. 
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