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Mint (Mentha piperita L.) is a pe ren nial herb
of fam ily Lamiaceae which is ex ten sively grown as
do mes tic me dic i nal herb as well as for com mer cial
men thol oil pro duc tion. Es sen tial oils are the most
im por tant raw ma te ri als for fra grance and aroma
in dus try. They are also used widely in the food and
phar ma ceu ti cal in dus tries due to their ther a peu tic,
antimicrobial and anti-ox i dant ac tiv i ties. As
sec ond ary me tab o lites groups, es sen tial oil com -
pounds play an im por tant role in the plant’s fit ness
un der en vi ron men tal fluc tu a tions (Kapoor, 4). Plant 
growth hor mones also play an im por tant role in the
reg u la tion of growth and de vel op ment of plants by
af fect ing sink-source re la tion ship (Marscher, 5).
Ex og e nous ap pli ca tion of growth pro mot ers
(gibberellic acid) ex hib its pos i tive met a bolic
ac tiv i ties un der sea sonal vari a tions (Kapoor, 4).
Keep ing the views in mind, the pres ent study was
aimed to in ves ti gate re sponse of GA3 on growth
be hav iour and men thol oil con tents in Mentha
piperita L. un der the in flu ences of vari able sea sons.

The pres ent pot cul ture ex per i ments were
car ried out in the De part ment of Bot any, Dr. A.H.
R.S. De gree Col lege, Jaunpur dur ing 2011 for two
con sec u tive sea sons i.e. win ter (Jan u ary-March)
and sum mer (April-June) sea son (Ta ble 1).
Uni form suck ers of mentha (Amer i can mint) were
grown in nurs ery beds with whole care with
ap pro pri ate sup ply of or ganic ma nures. Four weeks
old nurs ery grown sap lings were trans planted in
suit able pots of 12 inch size. Dur ing each sea son
(win ter and sum mer), the pots con tain ing soil and
or ganic com post in 1:1 ra tio were duly made for
ex per i men tal pur pose un der suit able photoperiodic
con di tions. For each set of sea sonal ex per i ments,
num ber of pot cul tures of mint were main tained.
All pots, rep li cated thrice, were treated by
ex og e nous ap pli ca tion (spray) of  seven dif fer ent
suc ces sive con cen tra tions ( 0, 10, 15, 25, 50 and
100 ppm) of gibberellic acid. Af ter 75 days of GA3

spray, in each sea son (win ter and sum mer),
ob ser va tions on plant height, num ber of sto lons and 
num ber of leaves per plant, leaf area, plant bio mass
and men thol oil con tents were taken and av er age of

three rep li ca tions was ana lysed sta tis ti cally. Leaf
area was mea sured by Leaf Area Me ter and oil
con tent in fresh herb was es ti mated by steam dis -
til la tion us ing Clevanger ap pa ra tus (Clevenger, 2).

The in ves ti ga tion was projectd to ex am ine the
ef fect of growth stimulator (GA3) on growth
be hav iour and es sen tial oil (men thol) yield ing
ca pac ity of Mentha piperita L. un der the in flu ences
of dif fer ent sea sons (i.e. win ter and sum mer). A
pe rusal of data (Ta ble 2) re vealed that plant height
of mentha was lin early in creased with ev ery
in crease in GA3 con cen tra tion in both the sea sons
and it was ob served max i mum (81.25 cm and 78.51 
cm in win ter and sum mer sea son, re spec tively) with 
100 ppm GA3 spray fol lowed by 75 ppm and 50
ppm con cen tra tions. In con trary to plant height,
num ber of sto lon branches per plant was de creased
lin early with ev ery in crease in gibberellic acid
con cen tra tion from 0 to 100 ppm, where the high est 
num bers of sto lon branches in win ter (111/plant)
and sum mer (39/plant) were re corded in con trol
(un treated) plants. This also re veals that low
tem per a ture and short photoperiod fa vours the
lat er als growth of the plant con firm ing the find ings
of Clark and Menary (1). Num ber of leaves per
plant was also in flu enced sig nif i cantly by
ex og e nous ap pli ca tion of gibberellic acid, and
max i mum num bers of leaves per plant (294 in
win ter and 475 in sum mer) were ob served by the
spray of higher con cen tra tion (75-100 ppm) of
GA3. To tal leaf area per plant as well as dry bio mass 
of plant were ob served max i mum with the
ap pli ca tion of lower con cen tra tion (25-50 ppm) of
gibberellic acid. The higher bio mass yield of mint
plant  of 8.87g  in win ter sea son and 10.84g in
sum mer sea son was ob served by the ap pli ca tion of
25 ppm and 75 ppm GA3, re spec tively. The find ings 
are in con so nance with Kapoor (4) and Garg et al.
(3). Ex og e nous ap pli ca tion of growth stimulator
showed sig nif i cant in flu ences on men thol oil
con tents in dif fer ent sea sons. Spray of 75 ppm GA3

re sulted in the high est men thol oil con tents  of
0.85% and 1.94% in win ter and sum mer sea son,
re spec tively. As regard the sea sonal vari a tion is
con cerned, high tem per a ture and long photoperiod
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treat ment (sum mer sea son) is the most suit able
en vi ron ment for men thol oil pro duc tion as
com pared to win ter sea son (low tem per a ture, short
day). It con cludes that long photoperiod treat ment
along with higher con cen tra tion of  GA3 fa vours
more stim u la tion of men thol oil con tents in the
peltate glan du lar tri chomes of plant body which
also con firms the find ings of Garg et al. (3).
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Ta ble 1: Me te o ro log i cal data dur ing the pe riod of experimentation in two sea sons i.e. win ter and sum mer (2011).

   Months Week numbers Date  Temperature (oC) Relative Humidity (%) Sunshine
(hours)

Max. Min. Max. Min.
Jan-Feb 2 08-14 21.8 8.5 91.8 35.5 6.8

3 15-23 22.3 8.8 92.2 35.9 7.2

4 22-28 23.6 12.6 91.4 63.2 6.5

5 29-04 21.8 11.5 93.5 67.5 6.4

Feb-March 6 05-11 22.5 9.4 91.2 43.5 9.7

7 12-18 25.7 12.4 91.5 54.3 9.5

8 19-25 26.7 11.4 7.2 33.6 9.8

9 26-05 27.8 12.3 81.9 43.1 7.6

March-April 10 05-11 24.6 12.6 85.2 51.2 7.2

11 12-18 31.5 14.0 60.6 32.8 9.5

12 19-25 32.7 14.5 65.0 31.9 9.7

13 26-01 32.7 19.5 41.5 24.2 10.8

April-May 14 02-08 39.3 20.0 37.8 14.5 10.5

15 09-15 38.9 18.2 41.5 16.9 10.8

16 16-22 36.5 21.2 63.8 32.5 10.4

17 23-29 40.7 22.9 45.5 23.3 10.9

Table 2: Responses of Mentha piperita  L. for growth and menthol oil yields at 75 days after treatment as affected by GA3 and
        seasonal variation i.e. winter (W) and summer (S) season 2011.

  GA3,
Treatments

Height of
plant (cm)

No. of stolon
branches/plant

No. of leaves  
per plant

Total leaf area per
plant (cm2)

Dry Biomass

of plant (g)

Menthol

oil yield (%)
W S W S W S W S W S W S

0 ppm 35.50 41.16 111 39 266 345 2855.50 5574.35 7.95 10.25 0.64 1.24
10 ppm 47.55 54.40 102 36 275 348 3385.76 5384.15 8.30 10.54 0.73 1.67
15 ppm. 50.75 55.25 109 34 279 353 3491.25 5445.18 8.45 10.25 0.75 1.75
25 ppm 52.47 75.21 115 35 281 382 3592.55 6292.37 8.87 10.75 0.81 1.85
50 ppm 65.33 76.25 105 34 289 385 3485.65 6885.40 8.35 10.35 0.74 1.75
75 ppm 71.22 78.53 95 33 294 395 3383.21 5595.35 7.97 10.84 0.85 1.94
100 ppm 78.51 81.25 88 27 287 475 2798.81 4875.78 7.66 10.75 0.79 1.76
C.D. (P=0.05) 0.55 0.13 1.07 0.88 1.68 3.07 0.64     1.17 0.03 0.02 0.01 0.34


