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The experiment was conducted at Horticultural College and Research Institute,
Periyakulam, Tamil Nadu during 2019-20 to study the effect of different mulches on
growth and yield of Black turmeric under drip irrigation condition. In this trial,
different organic mulches viz., paddy straw, dry grass, coir pith along with plastic

yield mulch were used as mulching material. A treatment without mulching was also treated
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as control. The experiment was laid out in a randomized block design with four
replications. The results indicated that the plants mulched with dry grass recorded
maximum average plant height (58.40 cm) and number of leaves (16.00) as compared
to other mulches. In case of yield of turmeric also, the dry grass mulch gave maximum
fresh rhizome yield (22.03 t ha™) followed by mulching with paddy straw (19.41 t ha

Introduction

Curcuma caesia Roxb., commonly known as
black turmeric is a wild species of the family
Zingiberaceae. C. caesiais known especially
in North East India and Bangladesh. It is
rarely found in other parts of India, such as
Madhya Pradesh, Jharkhand, Chattisgarh, and
Orissa. The rhizomes have a high economical
importance because of its putative medicinal
properties. The rhizomes are used in the
treatment of smooth muscle relaxant activity,
haemorrhoids, leprosy, asthma, cancer,
epilepsy, fever, wound, vomiting, menstrual
disorder, anthelmentic, aphrodisiac,

inflammation and gonorrhoeal discharges
(Arulmozhi et al., 2006 and Sasikumar,
2005). The rhizomes are aromatic and yield
an essential oil. The inner part of the rhizome
is bluish-black in colour and emits a
characteristic sweet smell due to the presence
of essential oil. A paste made from the
rhizome is used to cure blood dysentery and
as poultice in rheumatic pain. The leaves are
used as a wrapping material and dry leaves
are used as fuel by Bengalis in Bangladesh
(Yusuf et al., 2002). Northern tribes use
Black Turmeric as a talisman to keep the evil
spirits away, while in West Bengalit is an
important place in traditional system of
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medicine and is also used as a substitute for
turmeric in fresh state, in Madhya Pradesh
also the plant is regarded as very auspicious
and it is stated that a person who possesses it
will never experience shortage of cereals and
food (Pandey and Chowdhury, 2003).This
clearly states that this plant is not only
important medicinally but also important
socially as well as spiritually.

Due to its high rare value, the plant is
gradually getting in great demand in all over
the world, but rarely available. It is an
endangering species under fast dying out and
thus needs to be conserved for future
generations. It is the most rare and costliest
rhizome in the Curcuma family. This species
is found in the eastern Himalayas and inhabits
warm forest areas. It can withstand
temperatures 15 - 40°C. It grows best in sandy
or pebbly, loamy soil that is moist. Hence,
this crop is introduce and grown in this areas
in a natural way. The cultivation and harvest
practices are similar to that of common
turmeric (Curcumalonga). This crop is highly
used for medicinal purpose, hence there is
need to standardize the organic production
techniques. In organic production, mulching
IS an important component in the management
practices of black turmeric. Planting of black
turmeric is normally taken during summer
season. In the dry months, mulching
conserves the moisture in the soil and
enhances soil temperature for proper
germination of the rhizome. In addition,
physical properties of soil and minimizing
weed competition it checks weed growth as
well as weeds between mulch strips can be
controlled by an herbicide and enriches the
fertility of the soil after decomposition.
Further it prevents washing out of soil and
nutrients during heavy rains (Randhawa and
Nandpuri, 1969 and Mohanty 1977). Black
turmeric accompaniments well in  moist
deciduous forest (Nandkarni, 1976). While
under commercial cultivation, the crop

require sufficient moisture for their entire
growth period. The time and intensity of
moisture stress during the sensitive phase
decreases the photosynthesis with stunted
growth resulting in drastic reduction in
biological yields (Chitra et al., 2017).
Adoption of micro irrigation may help to
increase the irrigated area, productivity of
crop and water use efficiency (Sivanappan,
1995). Thus for increasing the productivity of
black turmeric the soil and water management
is needed. Mulching had shown some positive
effects in this regard. Keeping this in view, it
was felt necessary to study the effect of
different mulches during transplanting of
black turmeric to conserve soil and water so
that the growth and yield of black turmeric
under drip irrigation can be improved.

Materials and Methods

The experiment was conducted at the College
Orchard, Department of Spices and Plantation
Crops, Horticultural College and Research
Institute, Tamil Nadu Agricultural University,
Periyakulam during 2019 — 20. The field is
located at 10°Nlatitudeand78°Elongitude,
with an elevation of 300 m above mean sea
level. The soil of the experimental field was
red sandy loam in texture. The mean annual
rainfall was 869 mm and mean temperature
was 27.2°C. The single bud rhizome derived
transplant of black turmeric was planted
under coconut ecosystem. The experiment
was laid out in a Randomized Block Design
with five treatments and replicated at four
times. The details of the treatments are as
follows,

T Silver  colour

mulch
T, Coir pith as mulch
Ts Paddy straw as mulch
T, Dry grass as mulch
Ts Control (without mulching)

plastic
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Different materials to be used as mulch were
spread on the crop immediately after
transplanting as per treatments. In treatment
(T4), silver colour polythene sheet of 50u
thickness (200 gauge) was spread by giving
cut in 60x45 cm before transplanting and the
transplants were planted in the cut holes.
Paddy straw, dry grass and coir pith were
spread on bed such as to form 5-10 cm thick
layer. In control, no mulch was applied and
weeding was done twice over the period of
crop. The drip irrigation system was installed
and operated daily to provide the sufficient
moisture to the plants. Organic manures were
applied in all the treatments and similar
cultural practices of turmeric were adopted
for all treatments. Growth parameters viz.,
plant height, number of leaves, number of
tillers, leaf length and leaf breadth were
recorded in the first week of January. The
crop was harvested in the first week of
February and yield per hectare was estimated.
Observations on growth and yield parameters
were recorded from ten plants in each
replication and the mean were used for
statistical analysis (Panse and Sukhatme,
1957).

Results and Discussion

The important growth traits like plant height,
number of leaves and number of tillers
influence the growth and productivity of the
crop (Table 1 and Table 2). From the Table 1,
it is revealed that the dry grass has the
significant influence on plant growth and
yield in comparison to paddy straw, coir pith,
silver colour plastic sheet and without mulch
(control). In this trial, the plant height varied
significantly from 40.10 to 58.40 cm. The
plants mulched with dry grass recorded the
highest plant height (58.40 cm) followed by
the plants mulched with paddy straw (45.00
cm). In case of number of leaves, the
treatment T, (dry grass as mulch) recorded the
highest number of leaves (16.00) and the

lowest number of leaves (9.50 cm) registered
by the treatment Ts (without mulch). The
number of tillers per plant responded
significantly to different mulching materials.
The use of dry grass, paddy straw, coir pith
and plastic mulch responded tillers per plant
increased to that of control (Table 1). The
highest number of tillers per plant (5.10) was
obtained in dry grass as mulch which was
significantly different from control as well as
other treatments. The lowest number of tillers
per plant (2.30) was recorded in without any
mulch. The leaf length and leaf width was
statistically significant in different treatments
(Fig. 1). The leaf length and leaf width were
significantly higher in dry grass mulch (35.40
cm and 9.70 cm respectively) and followed by
paddy straw mulch (27.70 cm and 8.50 cm
respectively). While the results obtained the
without any mulch (control) was 19.60 cm
and 6.40 cm respectively. Similarly, results in
Table 2 and Figure 2 showed that number of
rhizomes per plant and length of rhizome was
significantly increased in dry grass mulch
(13.34 and 7.56 cm respectively) followed by
paddy straw mulch (11.26 and 6.63 cm
respectively), whereas the yield component
characters was decreased in without mulch
(8.45 and 4.93 cm respectively). Among
various treatments, the highest fresh rhizome
yield (22.03 t ha™) was recorded under
treatment T4, which increased by 17 per cent
over control. The low yield was recorded
under control i.e., without mulch (12.73 t ha’
1), Mulching with dry grass in black turmeric
field have recorded significantly higher
rhizome yield over mulching with coir pith
and silver colour plastic sheet.

A good mulching material with adequate
supply of nutrients is essential for plants to
attain maximum production. It was observed
from this experiment that mulching
effectively regulates soil temperature and
preserves soil water (Igbal et al., 2006). The
effect of mulch on the plant height was
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significant and the number of leaves increased
steadily over the season. The increased leaf
growth under dry grass mulch was attributed
to the fact that grass mulch reduces runoff
following decomposition; therefore, soil
structure is likely to benefit from the use of
organic mulches (Feldman et al., 2000). The
effect of mulchon the number of tillers was
significant throughout growing period when
plants under grass mulch. Grass mulch could
have promoted tiller development due to the
decomposed organic matter optimizing water
use efficiency, and enhancing root and shoot
growth. Changes in root zone temperature can
affect the uptake and translocation of essential
nutrients, therefore influencing root and shoot
growth of crops (Chu et al., 2016). The

observed enhancement on tillers with types of
mulches might also beat tributed to the
benefits of organic mulches which lead to
increased organic matter to the soil, reduced
water loss, and reduced soilerosion (Chu et
al., 2016) leading to the promotion of
vegetative growth, which positively reflects
on tillers. Soil temperature can be adjusted
with the use of mulches. Mulches reduce soil
evaporation and increase Yield through
increasing water use efficiency (Adekalu et
al., 2006). Mulches on the soil surface reduce
evaporation, increase water infiltration,
control soil erosion as well as improving soil
structure; thus affecting plant growth and
yield affect (Bakshi et al., 2015).

Table.1 Effect of Mulching on growth parameters of Black turmeric

Treatment Plant No. of leaves / No. of
height (cm) plant tillers /
plant
T, 43.40 10.60 2.50
T, 44.10 12.40 3.00
Ts 45.00 13.20 3.60
T, 58.40 16.00 5.10
Ts 40.10 9.50 2.30
Mean 46.20 12.34 3.30
SEd 1.02 0.22 0.07
CD (0.05%) 2.16 0.47 0.15

Table.2 Effect of Mulching on yield parameters of Black turmeric

Leaf Leaf breadth Days to
length (cm) maturity
(cm)
24.60 6.70 265.00
24.80 7.30 268.00
27.70 8.50 262.00
35.40 9.70 258.00
19.60 6.40 270.00
26.42 7.72 264.60
0.41 0.20 -
0.88 0.43 -

Treatment No. of rhizome Length of Fresh rhizome | Fresh rhizome yield/plot Estimated fresh
/ plant rhizome (cm) yield/plant (g) (3sg. m) (kg) rhizome yield/ha (t)
T, 10.78 5.52 249.67 4.99 18.48
T, 10.01 5.14 224.00 4.48 16.58
T3 11.26 6.63 262.33 5.25 19.41
T, 13.34 7.56 297.67 5.95 22.03
Ts 8.45 4.93 172.00 3.44 12.73
Mean 10.77 5.96 241.13 4.82 17.84
SEd 0.22 0.11 1.85 - -
CD (0.05%) 0.49 0.25 6.23 - -
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Fig.1 Effect of different mulches on growth parameters of Black turmeric
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Fig.2 Effect of different mulches on yield parameters of Black turmeric
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Fig.3 Field view of different mulches in black turmeric field
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Fig.4 Best treatment — Dry grass as mulch

:

The yield data presented in Table 2 shows
that the yield of black turmeric crop was also
statistically ~ significant under different
treatment. Maximum yield of (22.03 t ha™) in
dry grass mulch followed by paddy straw
mulched crop was 19.41 t ha™. These two
treatments were found as better treatments
when compared with other treatments. These
results were in accordance with the findings
of Annu Verma and Sarnaik (2006) in
turmeric, Khan et al., (2005) in tomato,
Thakur et al., (2000) in capsicumand
Mohanty et al., (1977) in ginger. The
improvement of yield might be related to the
elevated soil temperature and the quality of
radiation under the cover. Similar results were
obtained by Wang et al., (2002). Sharma et
al., (2008) reported that grass cover
significantly improved plant physiology,
growth and vyield. They concluded that berry
weight and yield were the highest in plants
grown under grass and black plastic mulch.
Ibara et al., (2001) found similar results on
growth of muskmelon. Groszmann (1954)
also reported uniform germination by
mulching which corroborates with these
findings. Also mulches facilitated in better
mineralization and availability of nutrients in
modifying the various yields attributes to the
better advantage of rhizome yield.

- &
.J“ X o
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The study showed that mulches help in water
conservation in black turmeric production, the
dry grass mulch promotes increase in plant
growth, which is reflected in the yields thus
dry grass mulch should be used for better
rhizome yield.
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