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Field experiments were conducted on the Medium and shallow Black Soils at
KVK, Raisen, Madhya Pradesh during 2015-2017 to determine the effect of
different mulches on vegetative growth and yield of Turmeric on drip
irrigation. The research trials for the consecutive two years showed that plastic
mulch resulted maximum plant height (116.140cm), No. of suckers/ plant
(6.597), Length of leaves (63.663cm), Width of leaves (17.500cm), Days to
maturity (266), No. of rhizome/ plant (19.35), Length of rhizome (9.303cm),
Diameter of rhizome (3.367cm), Rhizome yield /plant (530.413g), Rhizome
yield/ha (318.0Q ha™). The highest yield was observed under the plastic mulch
28% increase in yield as compared to without mulch (248.2 Q ha™).

Introduction

The spices ‘Turmeric’ or ‘Haldi’ constitutes
boiled, dried, cleaned and polished rhizome
(the underground swollen modified stem of
plant) of Curcuma longa Linn. Syn. C.
domestica var. Belongs to the family
Zinziberaceae and it is one of the important
and ancient spices of India. It is considered to
be a triploid with somatic chromosome
number, 2n=3x=63. Mulching is an important
component in the management practices of
turmeric. In the dry months, it 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). Soil under plastic mulch remains loose,
friable and well-aerated. Roots have access to
adequate oxygen and microbial activity is
excellent. Plastic mulch is practically
impervious to carbon dioxide (CO,), a gas that
is of prime importance in photosynthesis.
Very high levels of CO; build up under the
plastic, because the film does not allow it to
escape. It has to come through the holes made
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in the plastic for the plants and a "chimney
effect” is created, resulting in localized
concentrations of abundant CO,for the
actively growing leaves which increased the
yield of turmeric.

Materials and Methods

The field experiment was conducted during
the months of July to January in 2 years
(2015-16 and 2016-2017) at the KVK, Raisen,
Madhya Pradesh. India, located at 22°47°-23°
33°N latitude and 77° 21 E-78%9’E longitude
and the soil at the experimental field is a
medium black. The field plot is divided in
beds of equal size of 1x4m and each bed
represented a single treatment. Turmeric (Var.
Roma) was being planted in two rows on each
bed with spacing of 0.3 m between plant to
plant and 0.5 m between two rows. In between
two treatments (i.e. two beds) 50cm wide
strips were left to minimize the chances of
moisture movement from one treatment to
another treatment. The experiments were laid
out following the Randomized Block Design
(RBD) with 4 treatments and 3 replications.
The treatments were randomly applied to each
block. The various treatments were as follows:
T1: Silver color plastic mulch, T2:
Buteamonosperma green leaves, T3: paddy
straw, T4 without any mulch (control). The
silver plastic film of 50u thickness (200
gauge) were used as a treatment of mulch
material. The drip irrigation system was
installed and operated daily to provide the
sufficient moisture to the plants. Standard
agronomical practices such as fertilization and
plant protection measures were applied during
the entire crop period. A fertilizer dose of 100
kg each of N, P and K ha-1 was applied in
split doses. Fifty per cent of nitrogen and fifty
per cent of phosphorous and potash were
incorporated at the time of planting. The
twenty five percent of N, remaining fifty
percent of P and K were applied at 60 days
after planting (DAP). The rest 25 percent of

nitrogen was applied at 90 DAP. For
fertigation, water soluble fertilizers were
applied through drip irrigation. Well rotten
cow dung (25 t ha™) was mixed in the beds
before planting. The number of sprouts were
counted from each plot at 50 DAP. Growth
parameters were recorded in the first week of
November. The crop was harvested in the first
week of January and yield per hectare was
estimated.

Results and Discussion

Treatment wise observations of the crop were
recorded from July, 2015 to January, 2017.
Table 1 shows the pooled values of attributes
viz. plant height (cm), no. of suckers per plant,
length of leaves (cm), width of leaves(cm),
days to maturity, number of rhizomes, length
of rhizomes (cm), diameter of rhizomes (cm),
rhizomes yield per plant (g) and rhizomes
yield per hectare (Qha™) under different
treatments. From the Table 1, it is revealed
that the plastic mulch has the significant
influence on plant growth and yield in
comparison to Buteamonosperma, paddy
straw and without mulch (control). Results
showed highest value of plant height (116.140
cm) was recorded in plastic mulch followed
by in Buteamonosperma (114.947 cm). The
use of paddy straw also resulted of increase in
plant height (113.090 cm) over control
(112.770 cm) (Fig. 1). The number of suckers
per clump responded significantly to different
mulching materials. The use of plastic mulch,
Buteamonosperma, paddy straw, responded
suckers per clump increased to that of control
(Table 1 and Fig. 3). The highest number of
suckers (6.59 nos.) was obtained in plastic
mulch which was significantly different from
control as well as other treatments. The lowest
number of suckers (4.59) was recorded in
without any mulch. The leave length and leave
width was statistically significant in different
treatments (Table 1; Fig. 2). The leave length
and leave width were significantly higher in
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plastic mulch (63.66 cm and 17.50cm)
followed by Buteamonosperma and paddy
straw mulch were (61.87cm, 61.42cm and
15.30 cm, 15.06 cm respectively). While the
results obtained the without any mulch
(control) was 59.42 cm and 14.24 cm
respectively. Similarly, results in Table 2 and
Figure 3 showed that number of rhizomes per
plant, length of rhizome (cm) and width of

plastic mulch (19.35, 9.30 and 3.36
respectively) followed by Buteamonosperma
(14.54, 8.75 and 3.12 respectively) and paddy
straw mulch (13.94, 856 and 258
respectively), whereas the yield component
characters was decreased in without mulch
(11.54, 7.49 and 2.49 respectively). The
similar result was obtained by Vanlalhluna
(2010); Kaur (2016) and Verma (2016) in

rhizome (cm) was significantly increased in  turmeric.

Treatment | Plant height
(cm)

Table.1

Length of Width of Days to
leaves(cm) leaves (cm) maturity

No. of
suckers/
plant

_ Mean Mean S.E. Mean Mean Mean
116.140 1.447 6.597 0.406 63.663 1.518 17.500 0.280 266.000 1.155
114.947 0.782 5653 0.321 61.877 0.749 15.307 0.280 252.000 2.309
113.090 0.606 5.347 0.200 61.427 1.124 15.067 0.360 248.167 2.315
_ 112.770 1.123 4593 0.307 59.423 1.084 14.247 0.272 250.000 2.887
NS 0.887 NS 1.807 1.812 2.580
SE(m) 1.104 0.251 1.015 0.512 0.731
SE(d) 1.561 0.356 1.435 0.724 1.034
C.V. 1.673 7.851 2.853 5.712 0.499
Table.2
Treatment No. of Length of Diameter of | Rhizome yield | Rhizome yield/
rhizome/ rhizome (cm) | rhizome (cm) /plant (g) hectare (qt)
plant
. Mean S.E. Mean Mean Mean Mean
T 19.350 0.935 9.303 1.034 3.367 0.280 530.413 46.254 318.000 27.713
14540 0958 8.750 1.116 3.123 0.280 462.037 46.388 277.000 27.843
13.943 1.161 8560 0595 2583 0.360 448.030 28.968 268.600 17.436
11543 1.331 7.490 0.701 2.497 0.272 413.980 30.428 248.200 18.331
0.680 NS NS 38.858 23.224
SE(m) 0.193 0.949 0.229 11.015 6.583
SE(d) 0.273 1.342 0.324 15.578 9.310
2.249 19.274 13.715 4.115 4.102
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Fig.1
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Fig.4
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The results presented in Table 2 and Figure 4,
clearly revealed that the yield per plant of
turmeric was significantly influenced by the
use of different mulching materials. Silver
color plastic mulch produced pronounced
effect with regard to plant yield against the
other treatments in both the years. Use of
paddy straw was less effective towards
increasing the yield of the crop. However, the
maximum and minimum vyield of 530.41g and
413.98gper plant were recorded in silver color
plastic mulch and control, respectively. The
yield data presented in Table 2 shows that the
yield of Turmeric crop was also statistically
significant  under  different  treatment.
Maximum vyield of (318 Qha™) in plastic
mulch followed by Butea monosperma and
paddy straw mulched crop were (277 Qha™)
and 268.6 quintal per hectare, respectively.
The yield was significantly low in control
(248.2 Qha™’). The increased growth as
observed in the present investigation by the
use of plastic mulch was due to uniform
germination, conservation of soil moisture
and better weeds control as compared to other
treatments. The yield was always greater in
case of plastic mulch treated plants. This
could be due to greater nutrients and water
availability to plants as compared to non-

mulched condition the yield of Turmeric was
estimated to be 28.12 % more than the
without mulch. Reddy (2017) reported that
the yield was always greater in case of plastic
mulch treated plants. 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.
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