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ABSTRACT

Menthol-mint (Mentha arvensis L.), cultivated worldwide in tropical and
subtropical countries, is a major source of natural menthol and dementholized
oil. A field experiment was conducted at CSIR-Central Institute of Medicinal
and Aromatic Plants, Research Centre, Pantnagar, Uttarakhand, India, to
study the effect of different aerial parts of menthol-mint on its shoot/sprout
and suckers production during Kharif season 2021 & 2022. The results
clearly showed that the top aerial plant cutting (10-15 cm length) from the
main crop of menthol-mint i.e., taken at the time of harvest and used for
the raising of shoot/sprouts (T,), provided maximum quality menthol-mint
shoot/sprout yield (32.22 q/ha) and menthol-mint suckers yield (204.42 q/
ha) as compared to other treatments. The treatment T, proved maximum
productivity in terms of menthol-mint shoot/sprout yield and menthol-mint
suckers. The results showed that it was due to having maximum regenerative
quality compared to other treatments.
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INTRODUCTION

crop (January-February to May-June) in Tarai and
the central part of Uttar Pradesh and Uttarakhand,

Menthol mint (Mentha arvensis L.), commonly
known as “mints” and belongs to the Lamiaceae
family, is a prime source of natural menthol and
dementholized oil and is cultivated worldwide
in tropical and subtropical countries. India is a
leading producer of menthol-mint oil globally, and
menthol-mint oil is mainly exported from India
to the USA and European countries (Upadhyay
et al. 2014; Bajeli et al. 2016). The total area under-
menthol-mint cultivation is estimated to be 3.0
lakh hectares in India, with an annual production
of 40,000 tons of menthol-mint essential oil. The
crop is commercially cultivated as a spring season

Haryana, Punjab, and Bihar etc. (Singh et al., 1998;
Izhar et al., 2015). Farmers cultivate mentha crops
as cash crops to strengthen their economy. CSIR-
CIMAP is a premier institute with expertise in the
development of agro-technologies for medicinal
and aromatic crops, especially menthol mint, rose-
scented geranium, Ocimum, satawar, mucuna,
lemongrass, citronella, palmarosa, vetiver, etc.
(Kumar & Janesha, 2017)

The menthol-mint crop is cultivated through
direct sowing or transplanted by the raising of a
nursery through suckers. The production of suckers
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menthol-mint is very tedious, as the process involves
transplanting menthol-mint sprouts. Menthol-mint
sprout, is the shoot that emerge from ratoon crop
after harvesting the main crop during May-June.
The production of menthol-mint sprouts is a tedious
process because it consumes more time, requires 3-4
nos. of weeding or intercultural operation for raising
crops, and requires 45-60 days. Hence, farmers
are reluctant to produce menthol-mint sprouts by
themselves and depend on others for menthol-
mint sprouts. The present method discussed in this
communication produceing these sprouts by 20-25
quintals/hectare, costing approximately Rs. 75000-
80000/ - per hectare as estimated.

METHODOLOGY

Experimental site

A field experiment was conducted at CSIR-
Central Institute of Medicinal and Aromatic Plants,
Research Centre, Pantnagar, Uttarakhand, India,
to study the different parts of menthol-mint for
the production of menthol-mint shoot/sprout as
well as suckers during Kharif season 2021 & 2022.
The experimental field is between 29° N latitude
and 79.38° E longitude and 243 meters above mean
sea level. The experiment's main objective was
to ascertain and find out the best methods for the
Menthol-mint shoot/sprout production, which play
a key role in quality planting material production
of menthol-mint suckers. The experimental soil at
Pantnagar was mollisol with neutral in reaction
(pH 7.27), medium in organic carbon (0.1.32%), low
in available nitrogen (320 kg ha'), and medium
in available phosphorus (18 kg ha™) as well as in
potassium (115 kg ha') at pre-experiment stage
(Page et al., 1982; Walkley and Black, 1934).

Experimental field design and treatments details

The field experiment trial was laid out in
Randomized Block Design with five treatments
(Table 1) in three replicates. The pooled data for
two-years (2021 & 2022) of all the components
were subjected to complete analysis of variance
(ANOVA) using a randomized block design. The
data were analyzed following standard procedures
(Snedecor and Cochran, 1967) to calculate the critical
difference (CD).
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Table 1: Treatment details

T

. | Whole aerial plant part of the menthol mint

2-4 cm long pieces in tinny furrow, row-to-
row spacing 15 cm.

1/3 aerial part 2-4 cm long pieces sown in
tinny furrow row to row spacing 15 cm.
Menthol-mint 2/3™ aerial plant chopped 2-4
cm in length sown in tinny furrow row to
row spacing 15 cm.

Cutting from top aerial plant part of men-
thol-mint 10-15 cm in length and transplanted
at 15x10 cm (row to row and plant to plant)
Menthol-mint sprouts after harvesting of
main crops

Raising of menthol-mint shoot/sprouts

The well-leveled and pulverized field was
used to raise Menthol-mint shoot/sprouts and
suckers variety CIM-Unnati as per treatments. The
fresh herbs of menthol mint crop collected during
the harvesting of main crop was treated as shown
in Table-1. The whole mint herb (T,), 1/3rd areal
parts of the plant (T,) and 2/3rd top areal parts of
the plant (T,) chopped into 2-4 cms long pieces were
sown at 2-3 cm alongwith row-to-row spacing 15 cm
in well-prepared bed size of 3x1 m? in June during
both the years (2021 and 2022). Cutting (10-15 cm
long) from the top aerial plant part of menthol-
mint transplanted at 15x10 cm at a row-to-row and
plant-to-plant (T,) in June during 2021 and 2022
(Fig. 1). After harvesting the main crops, the ratoon
crops were maintained for menthol-mint sprout
production, through conventional methods (T,).
Light irrigation was made at the experimental field
after transplanting menthol-mint chopped plant,
cutting, etc., as per treatment. Further irrigations
and intercultural operations were provided as and
when required maintaining optimum moisture for
the raising menthol-mint sprouts. One weeding
was done at 10-15 days after transplanting (DAT)
in T; two weeding done at 10-15 & 25-30 DAT in
T, T, T, and three handing done at starting of
ratoon crops, 10-15 days after the ratoon crops, and
25-30 days after ratoon crops in T, treatment to
keep the experimental field free from weed as per
requirement. The top dressing of 30 kg nitrogen per
ha was given at 15-20 days after transplanting of
menthol-mint cutting, chopping, etc.
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Figure 1: Preparation of menthol-mint shoot cutting & transplanting

Transplanting of the menthol-mint shoots/sprouts
for suckers' production

The healthy menthol shoots were transplanted
in the main field as and when they attained the
height of 20-25 cm irrespective of treatment in
the experimental field of 45%30 cm inter-row and
intra-row spacing during July-August in 2021 and
2022 for menthol-mint suckers production. The
most critical good agricultural practices, i.e., one
weeding and hoeing, were done 25 and 45 days after
transplanting, for proper growth and development
of menthol-mint suckers production crops. The
menthol-mint suckers production was fertilized
with Nitrogen, Phosphorous, and Potash at the rate
of 120:80:40 kg/ha respectively. 1/3" Nitrogen and
a full dose of Phosphorous and Potash were applied
in the experimental field before the last ploughing.
Two other dosees of Nitrogen were applied in two
equal splits as top dressing 30" & 70* day after
transplanting. The field was irrigated as and when
required during the experiment.

Growth and yield characters

The parameters of about days taken to attain
20-25 cm height, nos. of braches per shoot, nos.
shoots/sprout per m? nos. of shoot per ha., fresh
weight of 100 nos. shoot, the fresh yield of shoots/
sprout per ha were taken as per treatment at the
time of menthol-mint shoot/sprouts attaining 20-
25 c¢cm height. The observations of menthol-mint
suckers production crops pertaining to sucker yield
per plant and sucker yield (kg/m?), (q/ha) were
observed and recorded at the time of digging of
menthol-mint suckers during December in 2021 and
2022.

RESULTS AND DISCUSSION

Yield attributes of menthol-mint shoot/sprout
production

The data pertaining to yield attributes are
presented in Table 2. The detailed scrutiny of results
obtained and presented in Table 2, revealed that the

Table 2: Growth and yield attributes observed for the menthol mint shoot/sprout production under various

treatments.
Treatment Days took to Nos. of Nos. of sprouts Nos. of Weight of 100 | Yield of sprout
attain 20-25 cm | branches per per meter sprouts per shoots (g) (quintal/
height sprout square hectare hectare)
T, 42 4 48 480000 490.50 23.54
T, 47 5 50 500000 492.60 24.63
T, 45 3 55 550000 483.40 26.59
T, 33 3 65 650000 495.80 32.22
T, 55 5 40 400000 550.00 22.00
SEm 1.29 0.01 1.39 NA" 6.85 0.79
CD 05, 3.85 0.03 418 NA” 20.59 2.34

"NA: Not Applicable (as estimated value)
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significantly lower number of days were taken (33
days) to attain ideal length and height (20-25 cm) of
shoots under T, as compared to other treatments,
while the maximum number of days (55 days) were
taken to attain 20-25 cm height under T, (Menthol-
mint sprouts after harvesting of main crops). The
results presented in Table 2 clearly showed that the
maximum nos. of shoots/sprouts per m? (65 nos.),
maximum numbers of sprouts per hectare (650000
nos.), and maximum yield of sprouts (32.22 q/
ha) were recorded in T, (Cutting from top aerial
plant part of menthol-mint 10-15 cm in length and
transplanted at 15x10 cm at a row to row and plant-
to-plant). In comparison, the lowest numbers of
shoots/sprouts per m? (40 nos.), lowest numbers of
sprouts per hectare (400000 nos.), and lowest yield
of sprouts (22.00 q/ha) were observed in T.. The
results suggest that the cutting from the top aerial
plant part of menthol-mint 10-15 cm in length and
transplanted at 15%10 cm at a row to row and plant to
plant (T,) provide the highest yield of menthol-mint
shoot/sprouts in both qualitative and quantitative
as compared to other treatments.

Yield attributes of menthol-mint suckers production

The data pertaining to menthol-mint suckers
production is presented in Table 3. The detailed
comparative study and scrutiny of results obtained,
i.e., presented in Table 3, showed that the maximum
fresh weight of menthol-mint suckers per plant
(510.85 g.), maximum suckers yield per m? (2.04
kg). Maximum yield of suckers (204.42 q/ha) were
recorded in T, (Cutting from top aerial plant part of
menthol-mint 10-15 cm in length and transplanted
at 15x10 cm at a row to row and plant to plant),

Table 3: Effect of different treatments on sucker’s
production of Mentha arvensis L.

Treatment | Weight of Yield of Yield of
suckers suckers suckers
per plant | per meter? (g/ha)
(g/plant) (kg/m?)
T, 450.65 1.80 180.40
T, 466.85 1.88 187.95
T, 472.71 1.90 189.85
T, 510.85 2.04 204.42
T, 380.00 1.52 152.23
SEm 8.54 0.50 4.70
CD g5 25.62 0.14 14.28
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Fig 3: Menthol-mint suckers production

followed by T,, T, T, the lowest fresh weight of
menthol-mint suckers per plant (380.00 g.), lowest
suckers yield per m* (1.52 kg) and the lowest yield of
suckers (152.23 q/ha) was observed in T,(Menthol-
mint sprouts after harvesting of main crops) It
clearly showed that the cutting from the top aerial
plant part of menthol-mint 10-15 cm in length and
transplanted at 15x10 cm at a row to row and plant
to plant (T,) provided the highest yield of menthol-
mint suckers in both qualitative and quantitative as
compared to others treatments. The results clearly
showed that the top aerial plant cutting (10-15 cm
length) from the main crop of menthol-mint i.e.,
taken at the time of harvest and used for the raising
of menthol-mint shoot/sprouts (T,), provided
maximum menthol-mint shoot/sprout yield (32.22
q/ha) and menthol-mint suckers yield (204.42 q/ha)
Figure 2 & 3 as compared to other treatments. The
treatment T, proved the maximum productivity of
menthol-mint shoot/sprout yield and menthol-mint
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suckers due to its maximum regenerative quality
compared to other treatments.

CONCLUSION

Based on a trial on a study to standardize and
develop the best as well as affordable menthol-
mint sprout production technology for quality
production of menthol-mint sprouts and suckers
in a sustainable manner, cuttings (10-15 cm length)
taken from top aerial plants of menthol-mint at the
time of harvest of main crops in the month of May-
June and used as planting material production for
menthol-mint suckers provided maximum quality
menthol-mint shoot/sprout yield (32.22 q/ha) and
menthol-mint suckers (204.42 q/ha) as compared to
other treatments.. Therefore, it is recommended to
use the top aerial plants cutting (10-15 cm length)
from main menthol-mint crop at the time of harvest
of main crops for qualitative and quantitative
production of menthol-mint shoot/sprouts and
suckers both in a sustainable manner.
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