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Introduction 
 

Menthol mint or Japanese mint (Mentha 

arvensis L.), a member of Lamiaceae is a 

perennial herbaceous aromatic plant but 

cultivated as annual for natural menthol. It is a 

source of major raw material for the flavours 

and fragrance industry. The shade dried herb 

upon distillation yields mint oil, further 

processing (chilling) provides menthol crystals 

and de-mentholised mint oil. It is valuable 

commercially because of its high oil yield and 

the menthol content. India is a leading 

producer of this crop in world having 0.30 
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The field study was conducted to determine the effect of different dates of planting (1
st
 

October, 1
st
 November and 1

st
 December) and different cultivars (Kosi, Kushal, Sambhav, 

Saksham and Himalaya) on growth, yield and quality of menthol mint planted during rabi 

2017– 2018 in split design with three replications under Northern dry zone of Karnataka. 

The results revealed that growth parameters like plant height, spread and number of 

branches (63.30, 52.11 cm and 25.92, respectively) and yield parameters like fresh and 

shade dried herbage yield (9.04 and 7.23 t/ha), oil yield and content (80.08 kg/ha and 1.09 

%) recorded maximum when crop planted on 1
st
 November irrespective of cultivars. 

Among different cultivars cv. Kushal was superior in terms of growth, yield and quality 

parameters, which recorded maximum plant spread and number of branches (49.32 cm and 

23.63), fresh and shade dried herbage yield (9.91 and 7.93 t/ha) and oil yield (76.49 kg/ha), 

while cv. Saksham recorded maximum oil content (1.04 %) and menthol content (71.65 

%). The maximum net returns (₹  81,158.00/ha) and B: C ratio (2.76) were obtained when 

cv. Kushal planted on 1
st
 November 2017-2018. 
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million ha area with annual production of 

38,000 metric tonnes of essential oil with 

average productivity of around 120 kilograms 

per hectare (Anon., 2015). In India, it is 

commercially grown in sub- tropical plains as 

a summer season crop after the harvest of 

winter season crops viz., potato, mustard and 

pea etc. Menthol mint is transplanted from 

mid-February to mid-April, depending upon 

the time of harvesting of preceding crop. 

Indian monsoon is very erratic and uncertain. 

Early onset of monsoon rains cause heavy 

losses in the productivity of menthol mint as 

pre monsoon rains adversely affect growth, 

yield and quality of oil. Since the research 

done on this crop in Karnataka itself is very 

meager, there is a need for development of 

package of practices for its large scale 

cultivation for betterment of the farming 

community in Northern dry zone of 

Karnataka. The canal irrigation facility was 

available from July to March in Gataprabha 

command area. Hence, to promote this crop 

there is need to standardize the best planting 

date along with suitable cultivar for menthol 

mint cultivation during rabi season.  

 

Materials and Methods 

 

The present investigation was carried out 

during 2017-2018 for rabi season in the 

Department of Plantation, Spices, Medicinal 

and Aromatic Crops, Kittur Rani Channamma 

College of Horticulture, Arabhavi, University 

of Horticultural Sciences, Bagalkot, 

Karnataka, India, situated in northern dry zone 

(Zone No. 3; Region-2) of Karnataka at 

16°15’ N latitude and 74°45’ E longitude, at 

an altitude of 612 m above mean sea level. 

 

Climatic condition and soil characteristics 

of the experimental site 

 

The experimental site is considered to have 

the benefit of both south-west and north-east 

monsoons. During experiment, crop received 

about 121.80 mm rainfall (October 2017 – 

April 2018), the mean temperature and mean 

relative humidity (RH) ranged from 26.20°C 

and 88.70 per cent (October 2017) to 24.25°C 

and 68.80 per cent (April 2018), respectively. 

The soil of experimental site is sandy clay 

loam (vertisols) with alkaline pH (8.79). 

 

Experimental details 

 

The experiment was laid out in split-plot 

design with three replications, considering 

three planting dates (1
st
 October, 1

st 
November 

and
 
1

st 
December) as main treatments and five 

cultivars (Kosi, Kushal, Sambhav, Saksham 

and Himalaya) as sub treatments. The plants 

were uprooted and white stolons of uniform 

thickness were separated. They were cut into 

of 7.0 to 10.0 cm long cuttings having 2-3 

nodes and dipped in 0.3 per cent COC for 5-10 

minutes before planting. The furrows were 

opened at 45 cm interval in each plot. 

Prepared stolons were placed horizontally in 

mid of furrows at 30 cm spacing, at a depth of 

2.5 to 4.0 cm and later covered with soil. 

Irrigation was given immediately after 

planting and subsequent irrigations were given 

at eight to ten days intervals depending on the 

rainfall and soil moisture. The crop was 

harvested at 150 days after planting.  

 

Observations on growth parameters like plant 

height, plant spread, number of branches and 

yield parameters like fresh and shade dried 

herbage yield were recorded on five randomly 

selected plants in each replication of different 

treatments at harvest. The leaf area was 

calculated on five randomly selected plants by 

using Biovis instrument. For estimation of 

total dry matter accumulation the selected five 

plants were uprooted from soil and the 

different plant parts like leaves, stem and roots 

were separated and dried in oven for 15 hrs at 

60°C. For estimation of oil yield known 

weight of fresh herbage from each plot was 

taken and withered for few hours in shade. 
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The plant material was chopped into small 

pieces and essential oil extraction was done by 

hydro-steam distillation method using 

essential oil extraction unit of 10 kg capacity 

(CSIR – Institute of Himalayan Bioresource 

Technology patented technology). Essential 

oil content was estimated on shade dried 

weight basis and menthol content was 

estimated using gas chromatography and both 

are expressed in percentage (%). 

 

The price of the inputs was considered for 

working out the economics of the various 

treatment combinations. Cost of cultivation 

was computed as per treatments. Net returns 

per hectare was calculated by deducting the 

cost of cultivation from gross income per 

hectare and benefit cost ratio (B: C) was 

worked out for different treatments. Fisher 

method of analysis of variance as given by 

Panse and Sukhatme (1967) was applied for 

analysis and interpretation of data. The level 

of significance used in ‘F’ test was at P = 0.05 

and critical difference (CD) values were 

worked out wherever ‘F’ test was significant. 

 

Results and Discussion 

 

Growth parameters 

 

The growth parameters were significantly 

influenced by dates of planting at harvest. 

Planting on 1
st
 November 2017 recorded 

maximum plant height (63.30 cm), plant 

spread (52.11 cm) and number of branches 

(25.92) compared to crop planted on 1
st
 

October 2017 which recorded minimum 

height (47.27 cm), plant spread (38.15 cm) 

and branches (16.40). The prolonged growing 

period coupled with congenial climatic 

conditions might have promoted luxuriant 

vegetative growth. Higher plant spread and 

numbers of branches under 1
st
 November 2017 

were due to moderate temperature at the time 

of planting, which favoured better 

establishment and growth of shoots and root, 

thus plants could utilize above and 

underground resources more efficiently. The 

results are in line with the findings of Brar et 

al., (2014) in menthol mint, Kumar and Sood 

(2011) in pepper mint, Farooqi et al., (1990), 

Jayanthi et al., (2013) in davana, Solanki and 

Shaktawat (1999) and Jain et al., (2003) in 

isabgol, Singh et al., (2008) in geranium. 

 

Different cultivars of menthol mint 

irrespective of planting dates recorded 

significantly different growth parameters at 

harvest. Among the different cultivars cv. 

Sambhav recorded maximum plant height 

(56.72 cm), while cv. Saksham recorded 

minimum plant height (52.12 cm). At same 

time, cv. Kushal recorded maximum plant 

spread (49.32 cm) and number of branches 

(23.63) compared to cv. Saksham which 

recorded minimum plant spread (40.09 cm) 

and number of branches (18.80). Increased 

growth attributes in cv. Kushal might be due 

to more plant population and better field 

establishment as it developed through tissue 

culture and its suitability to late planting 

between rabi and kharif season. Change in 

geographical location or inherent genetic 

variations could be the major reason for 

variation in growth parameters among 

different cultivars. The present results are in 

contrary to the findings of Nilofer et al., 

(2015), Lal (2013) where cv. Kosi was 

superior in terms of growth attributes (Table 

1).  

 

Interaction between dates of planting and 

cultivars had significant influence on growth 

parameters at harvest. The cv. Sambhav 

planted on 1
st
 November 2017 (P2V3) 

registered maximum plant height (66.60 cm) 

compared to cv. Saksham planted on 1
st
 

October 2017 which recorded minimum plant 

height (45.93 cm) which might be attributed to 

synergistic effect of planting date and cultivar 

which contributed to highest plant height. 

Among the different interactions, cv. Kushal 
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planted on 1
st
 November 2017 (P2V2) 

registered maximum plant spread (57.83 cm) 

in both East-West and North-South directions 

and number of branches (29.53) compared to 

cv. Saksham planted on 1
st
 October 2017, 

which recorded minimum plant spread (32.70 

cm) in both East-West and North-South 

directions and number of branches (14.67). 

This might be attributed to combined effect of 

planting date and cultivar that resulted in 

increased plant spread there by more number 

of lateral buds leading to more number of 

branches. These results are in line with 

findings of Ram et al., (2000), Chauhan et al., 

(2011) and Sharma (2012) in menthol mint. 

 

Physiological parameters 

 

Physiological parameters varied significantly 

with dates of planting at harvest. Planting on 

1
st
 November 2017 recorded maximum leaf 

area (3913.15 cm
2
/plant) and total dry matter 

accumulation (114.80 g/plant) compared to 

planting on 1
st
 October 2017 which recorded 

minimum leaf area (2356.55 cm
2
/plant) and 

total dry matter accumulation (91.25 g/plant). 

This might be due to the plants grown under 

favorable weather conditions led to the length 

of the vegetative growth period and abundance 

represented by increasing the plant height, 

spread and number of branches resulted in 

increased leaf area which led to increase the 

efficiency of photosynthesis, which reflected 

significant increase in total dry matter 

accumulation. The results are in conformity 

with the findings of Brar et al., (2014) in 

menthol mint, Kumar and Sood (2011) in 

pepper mint, Farooqi et al., (1990), Jayanthi et 

al., (2013) in davana, Solanki and Shaktawat 

(1999) and Jain et al., (2003) in isabgol, Singh 

et al., (2008) in geranium. 
 

Leaf area and total dry matter accumulation 

were significantly varied with different 

cultivars. At harvest, among the different 

cultivars, cv. Kushal recorded maximum leaf 

area (3810.37 cm
2
/plant) and total dry matter 

accumulation (122.50 g/plant) compared to cv. 

Saksham which recorded minimum leaf area 

(2415.58 cm
2
/plant) and total dry matter 

accumulation (82.59 g/plant). The maximum 

physiological parameters in cv. Kushal might 

be attributed to increased number of branches 

and more plant spread. However variation in 

physiological parameters might be due to the 

varietal characteristics and response of trait to 

environmental condition. The present results 

are in contrary to the findings of Nilofer et al., 

(2015), Lal (2013) where cv. Kosi was 

superior in terms of growth attributes. 

Physiological parameter like leaf area varied 

significantly with the interaction of dates of 

planting and cultivars whereas total dry matter 

accumulation found non-significant at harvest. 

Among the different interactions, cv. Kushal 

planted on 1
st
 November 2017 (P2V2) 

registered maximum leaf area (4588.86 

cm
2
/plant) compared to cv. Saksham planted 

on 1
st
 October 2017 which recorded minimum 

leaf area (1612.31 cm
2
/plant). This might be 

attributed to combined effect of planting date 

and cultivar that resulted in increased plant 

spread there by more number of lateral buds 

leading to more number of branches. Higher 

leaf area might be due congenial weather 

conditions during that period which could be 

attributed to the increased growth expressed 

by increased number of branches and more 

plant spread and also due to favourable 

influence of planting date and cultivars which 

resulted in maximum leaf area (Table 2). 

 

Yield and quality parameters 
 

Menthol mint planted on 1
st
 November 2017 

(P1) was significantly superior in terms of 

fresh herbage yield (9.04 t/ha), shade dried 

herbage yield (7.23 t/ha), oil yield (80.08 

kg/ha) and oil content (1.09), while minimum 

fresh herbage yield (6.09 t/ha), shade dried 

herbage yield (4.87 t/ha), oil yield (38.61 

kg/ha) and oil content (0.75) were recorded by 

planting on 1
st
 October 2017 (Table 3). 
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Table.1 Effect of dates of planting on growth parameters of menthol mint (Mentha arvensis L.) cultivars at harvest (150 DAP) 

 
Growth parameters 

Treatments Plant height (cm) Plant spread (E-W and N-S) (cm) Number of branches 

V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean 

P1 47.20 47.53 49.03 45.93 46.70 47.27 36.93 42.38 39.92 32.70 38.83 38.15 16.23 18.03 16.47 14.67 16.60 16.40 

P2 63.17 65.87 66.60 58.57 62.30 63.30 49.90 57.83 55.27 47.07 50.50 52.11 24.03 29.53 27.47 22.67 25.93 25.92 

P3 52.73 54.13 54.53 51.87 54.43 53.53 44.83 47.77 47.03 40.50 45.97 45.22 19.73 23.33 22.30 19.07 21.67 21.22 

Mean 54.36 55.84 56.72 52.12 54.47  43.88 49.32 47.40 40.09 45.10  19.99 23.63 22.08 18.80 21.40  

For comparison of mean    

 S.Em ± CD @ 5 % S.Em ± CD @ 5 % S.Em ± CD @ 5 % 

Planting dates(P) 0.64 2.50 0.74 2.89 0.14 0.56 

Varieties (V) 0.46 1.33 0.45 1.31 0.33 0.95 

V at same level of P 0.79 2.31 0.78 2.27 0.57 1.65 

P at same or different level of 

V 

4.76 16.03 5.06 17.47 2.63 7.87 

Main plot treatments (P)       Sub plot treatments (V)  

P1: 1
st
 October P2: 1

st
 November P3: 1

st
 December    V1: Kosi, V2: Kushal, V3: Sambhav, V4: Saksham and V5: Himalaya 

DAP: Days after planting  

 

Table.2 Effect of dates of planting on physiological parameters of menthol mint (Mentha arvensis L.) cultivars at harvest (150 DAP) 

 
Treatments Leaf area (cm

2
/plant) Total dry matter accumulation (g/plant) 

V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean 

P1 2006.27 3259.38 2805.36 1612.31 2099.45 2356.55 75.33 118.97 105.83 71.12 85.00 91.25 

P2 3782.03 4588.86 4034.24 3176.9 3983.73 3913.15 110.93 134.60 118.37 93.23 116.87 114.80 

P3 2649.77 3582.88 3437.69 2457.55 3179.53 3061.48 86.60 113.93 109.48 83.43 102.03 99.09 

Mean 2812.69 3810.37 3425.76 2415.58 3087.57  90.95 122.50 111.22 82.59 101.30  

For comparison of mean 

 S.Em ± CD @ 5 % S.Em ± CD @ 5 % 

Planting dates(P) 64.82 254.52 2.38 9.34 

Varieties (V) 68.09 198.73 2.26 6.60 

V at same level of P 117.93 344.22 3.92 NS 

P at same or different level of V 619.03 1977.81 21.17 NS 

Main plot treatments (P)       Sub plot treatments (V)  
P1: 1

st
 October P2: 1

st
 November P3: 1

st
 December    V1: Kosi, V2: Kushal, V3: Sambhav, V4: Saksham and V5: Himalaya 

DAP: Days after planting  
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Table.3 Effect of dates of planting on yield parameters of menthol mint (Mentha arvensis L.) cultivars at harvest (150 DAP) 

 
Treatments Fresh herbage yield (t/ha) Shade dried herbage yield (t/ha) 

V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean 

P1 6.10 7.56 5.82 4.42 6.58 6.09 4.88 6.05 4.65 3.54 5.26 4.87 

P2 6.52 11.39 10.63 7.91 8.76 9.04 5.21 9.11 8.50 6.33 7.01 7.23 

P3 8.23 10.79 10.13 7.37 7.40 8.78 6.58 8.63 8.13 5.89 5.92 7.03 

Mean 6.95 9.91 8.86 6.56 7.58  5.55 7.93 7.09 5.25 6.06  

For comparison of mean 

 S.Em ± CD @ 5 % S.Em ± CD @ 5 % 

Planting dates(P) 0.48 1.87 0.38 1.49 

Varieties (V) 0.37 1.08 0.29 0.86 

V at same level of P 0.64 NS 0.51 NS 

P at same or different level of V 3.72 NS 2.97 NS 

Main plot treatments (P)       Sub plot treatments (V)  
P1: 1

st
 October P2: 1

st
 November P3: 1

st
 December    V1: Kosi, V2: Kushal, V3: Sambhav, V4: Saksham and V5: Himalaya 

DAP: Days after planting  

 

Table.4 Effect of dates of planting on oil content, oil yield and menthol content of menthol mint (Mentha arvensis L.) cultivars at 

harvest (150 DAP) 

 
Treatments Oil content (%) Oil yield (kg/ha) Menthol content (%) 

V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean V1 V2 V3 V4 V5 Mean 

P1 0.55 0.86 0.83 0.80 0.75 0.75 31.65 52.23 37.98 31.65 39.57 38.61 70.17 70.56 69.28 70.70 70.63 70.26 

P2 1.01 1.18 1.10 1.31 0.89 1.09 53.81 106.04 94.96 82.3 63.31 80.08 71.52 70.52 71.51 72.47 70.20 71.24 

P3 0.65 0.81 0.77 1.03 0.69 0.79 42.73 71.22 53.81 61.73 41.15 54.12 71.13 70.52 70.34 71.78 69.96 70.74 

Mean 0.73 0.95 0.90 1.04 0.77  42.73 76.49 62.25 58.56 48.01  70.94 70.53 70.37 71.65 70.26  

For comparison of mean 

 S.Em ± CD @ 5 % S.Em ± CD @ 5 % S.Em ± CD @ 5 % 

Planting dates(P) 0.01 0.05 4.20 16.49 0.22 NS 

Varieties (V) 0.03 0.09 3.29 9.60 0.27 0.80 

V at same level of P 0.05 NS 5.70 NS 0.47 NS 

P at same or different level of V 0.25 NS 33.02 NS 2.37 NS 

Main plot treatments (P)       Sub plot treatments (V)  
P1: 1

st
 October P2: 1

st
 November P3: 1

st
 December    V1: Kosi, V2: Kushal, V3: Sambhav, V4: Saksham and V5: Himalaya 

DAP: Days after planting 
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Table.5 Economics of cultivation as influenced by interaction of dates of planting and cultivars 

of menthol mint (Mentha arvensis L.) 

 

Treatments Cost of 

cultivation 

(₹ /ha) 

Gross returns 

(₹ /ha) 

Net returns 

(₹ /ha) 

B: C Ratio 

P1V1 40,800.00 37,980.00 -2,820.00 0.93 

P1V2 42,260.00 62,676.00 20,416.00 1.48 

P1V3 40,520.00 45,576.00 5,056.00 1.12 

P1V4 39,120.00 37,980.00 -1,140.00 0.97 

P1V5 41,280.00 47,484.00 6,204.00 1.15 

P2V1 41,220.00 64,572.00 23,352.00 1.56 

P2V2 46,090.00 1,27,248.00 81,158.00 2.76 

P2V3 45,330.00 1,13,952.00 68,622.00 2.51 

P2V4 42,610.00 98,760.00 56,150.00 2.31 

P2V5 43,460.00 75,972.00 32,512.00 1.74 

P3V1 42,930.00 51,276.00 8,346.00 1.19 

P3V2 45,490.00 85,464.00 39,974.00 1.87 

P3V3 44,830.00 64,572.00 19,742.00 1.44 

P3V4 42,070.00 74,076.00 32,006.00 1.76 

P3V5 42,100.00 49,380.00 7,280.00 1.17 
Main plot treatments (P)    Sub plot treatments (V) 
P1: 1

st
 October     V1: Kosi  

P2: 1
st
 November     V2: Kushal 

P3: 1
st
 December     V3: Sambhav  

      V4: Saksham  

      V5: Himalaya 

DAP: Days after planting 

 

This might be due to increased plant growth 

in terms of plant height, spread, branches, leaf 

area and total dry matter accumulation 

resulting in higher fresh, shade dried herb, oil 

yield and oil content. These findings are in 

agreement to those reported by Brar et al., 

(2014) in menthol mint, Singh et al., 2003 in 

bergamot mint, Mann and Vyas., 2001 and 

Chandra et al., (2006) in isabgol, Zoimbra 

and Sas-Golak (2002) in basil, Kumar and 

Sood (2011) in pepper mint, Jayanthi et al., 

(2013) in davana. The influence of planting 

dates was found non-significant with respect 

to menthol content (Table 4). 

 

Different cultivars of menthol mint 

irrespective of planting dates recorded 

significantly different yield parameters at 

harvest. cv. Kushal recorded maximum fresh 

herb yield (9.91 t/ha), shade dried herbage 

yield (7.93 t/ha) and oil yield (76.49 kg/ha) 

compared to cv. Saksham which recorded 

minimum fresh herb yield (6.56 t/ha), shade 

dried herbage yield (5.25 t/ha), but cv. Kosi 

recorded minimum oil yield (42.73 kg/ha). cv. 

Saksham recorded maximum oil content (1.04 

%) and menthol content (71.65 %). The 

possible reason for the increase in fresh herb 

yield could be due to higher growth attributes 

viz., plant height, plant spread and number of 

branches and increased physiological 

parameters there by increased yield and 

quality parameters. However findings of the 

study are supported by the idea that the yield 



Int.J.Curr.Microbiol.App.Sci (2018) 7(9): 625-633 

632 

 

is highly variable factor depending upon 

cultivar, climatic conditions, incidence of pest 

and diseases. The present results are in 

contrary to the findings of Kumar et al., 

(2000), Chauhan et al., (2011), Lal (2013) and 

Nilofer et al., (2015), where cv. Kosi was 

superior in terms of yield and quality 

attributes.  

 

The effect of interaction between cultivars 

and planting date found non-significant on 

yield and quality parameters. 

 

Economics 

 

The maximum cost of cultivation (₹  

46,090.00/ha), gross returns (₹  

1,27,248.00/ha), net returns (₹  81,158.00/ha) 

and B: C ratio (2.76) were obtained when cv. 

Kushal planted on 1
st
 November 2017, while 

minimum cost of cultivation (₹  39,120.00/ha) 

and gross returns (₹  37,980.00/ha) were 

recorded when cv. Saksham planted on 1
st
 

October 2017. But minimum B: C ratio was 

obtained when cv. Kosi planted on 1
st
 October 

2017 (0.93). This was because of the highest 

production of herbage yield which resulted in 

increased essential oil yield leads to 

maximum net returns and B: C ratio. Similar 

results were also reported by Nilofer (2015) in 

menthol mint (Table 5).  

 

During rabi season, planting of menthol mint 

cv. Kushal on 1
st
 November is advisable to 

obtain maximum herbage, oil yield, net 

returns and B: C ratio under northern dry zone 

of Karnataka. 
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