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ABSTRACT

Trans-Himalayan region of India is known for its unique and valuable medicinal plants and
Keywords Ladakh is major part of trans-himalayan. Verbascum thapsus is an important medicinal
. plant for traditional medicine. Present study was initiated to develop an agrotechnique for
Environmental cultivation of Verbascum thapsus in three different environmental conditions that is in
condition, Yield, .. . o
Weather data polycarbonate house, trench and open condition. To prepare any kind of drug, availability
culfetfon of raw material is indispensible. It was observed that significantly higher production of
Verbascum thapsus was recorded in polycarbonate condition 1.95kg/plant fresh weight
Article Info (whole plant weight) followed by trench 420g/plant and then in open air condition 370
g/plant. Similarly, other agro-morphological features were also observed to be enhanced in
Accepted: polycarbonate as compared to other two environments. Consequently, greenhouse
14 January 2021 condition is recommended as most suitable condition for large scale production the plant in
Available Online: trans-himalayan region of Ladakh. Similarly, in comparison to some reported data
10 February 2021 production of the plant was higher in open air condition in trans-himalayan cultivation may

also be performed in open air condition after raising seedling in greenhouse.

Introduction approximately 3 ¢cm in diameter. The sessile
flowers are usually one per axial with pedicels
less than 2 mm and slightly irregular with
rotate corollas (Millspaugh, 1974). There are

at least 250 known species of Verbascum of

Verbascum  thapsus L. belongs to
Scrophulariaceae family is a biennial, or
occasionally an annual plant, with a deep tap

root. The plant is tall (up to 2 m) stout
flowering stem and a large (up to 60 cm in
diameter) basal rosette of pubescent,
oblanceolate leaves (Grieve, 1971; Whitson,
1991). Cauline leaves are elliptic-lanceolate,
decurrent, gradually reduced up the stem and
densely woolly with branched hairs
(Millspaugh, 1974). The inflorescence is a
spike-like raceme 20-50 cm long and
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which the most important is Verbascum
thapsus L. The active ingredient in
Verbascum thapsus includes flavonoids like 3
methylguercitin, hesperedin and verbascoside;
polysaccharides; iridoid glycosides including
harpagoside; harpagide and aucubin and
saponins and volatile oils (Pascual Teresa et
al., 1978a; 1978b; 1980; Hattori and
Hatanaka, 1958; Khuroo et al., 1988;
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Mehrotra et al., 1989; Warashina et al., 1991,
1992). Whole plant are utilized traditionally
to cure various diseases like fresh leaves is
used to cure migraine attacks (Bianchini and
Corbetta, 1977; Lewis and Elvin-Lewis,
1977), flowers and leaves are used against
inflammatory ailments in respiratory tract and
others (Rodriguez-Fragoso et al., 2008), seeds
are used to cure fever due to poison (Gurmet
et al.,2020), roots are source for treatment of
the symptoms of diabetes and its
complications (McCune and Johns, 2002)
aerial part are used against wound healing,
urinary disease, edema (Rajbhandari et al.,
2009), whole plant act as a remedy in the
treatment of tuberculosis (Allen and Hatfield,
2004). Furthermore, modern scientific
advancement in medicine and therapeutic
potential of V thapsus has been reviewed
(Turker and Gurel 2005 and Raiz et al.,
2013). Verbascum thapsus is used in
traditional Sowa-Rigpa system of medicine of
Ladakh. Sowa-Rigpa is popularly known as
Tibetan medicine or Amchi medicine and it is
one of the oldest surviving medical traditions
of the world. The plant is known as “Yug-pa-
gser-bye” in Sowa-Rigpa and is used for the
treatment of fever in lungs, accidental
bleeding, twisted ankles, dropsy and fever due
to poison (Gurmet et al., 2020).

Recent interest in  the  developing
agrotechnique for cultivation of Verbascum
thapsus arises primarily because of health
importance of the plant. Headache especially
migraine represents a major public health
problem globally. There are currently 28
million Americans with “classic” migraine
headaches. In a room with 100 people, 13 are
likely to have migraine (Teixido et al., 2014).
Similarly a study was conducted on
prevalence of headache in Kashmir Valley,
India (Masoodi et al., 2016) and concluded
that age distribution showed prevalence rate
of migraine of 45.69% in young adults of 19-
45 years; females 55.44% and males 32.79 %.
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V. thapsus have high potential to relieve
against migraine attack if products are
developed with scientific validation. For
development of any product firstly available
of adequate amount of raw material
indispensable. Till date there are only few
studies conducted on cultivation of the plant
(Reinartz et al., 1984, Turker et al., 2001 and
Mahmoud et al., 2014) and more research are
needed to carry for easily available of the
herb. Therefore, the objective of the present
study was to develop an agrotechnique for
cultivation of Verbascum thapsus L, using
three different environmental condition that is
in polycarbonate house, trench and open
condition.

Materials and Methods

Cultivation of Verbascum thapsus was
conducted at Model herbal garden of National
Research Institute for Sowa Rigpa, Leh-
Ladakh, ministry of AYUSH, in the year
2019-2020. Seeds were collected from wild
and Defence Institute of High altitude
Research, Leh-Ladakh. Seedling were raised
in greenhouse condition in the month of
January 2019 and transplanted in field in the
mid of April 2019. The whole experiment was
conducted using organic fertilizer, application
of sand; farm yard manure (FYM) along with
the well decomposed goat, poultry manure
was performed to increase the growth and
yield of the plant. To get maximum growth
and yield standardized FYM of 6-8 t/acre was
required. The experiment was designed as a
completely randomized block with three
replicates of plots (2m? each). Irrigation was
performed by flooding immediately after
preparation of beds before transplant and kept
for few days as the soil remain moist during
transplanting. Field was ploughed by mixing
with FYM and level the beds to get uniform
water supply during irrigation. Irrigation was
performed with very less water after
transplanting of roots followed by seven days
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interval at later stages and whenever required.
Statistical analysis was performed using one-
way ANOVA (analysis of variance) with the
help of 2-sided Tukey’s HSD (Honestly
Significant Difference) at P < 0.05. All
statistical analysis was performed using SPSS
for Windows 17.0 version.

Results and Discussion
Weather data

Weather data was recorded in all the three
environment condition (Fig 1-3). Maximum
and minimum temperature, relative humidity
(instrument  utilized:  tinytag  ultra-2
hygrometer) and lux (instrument utilized:LX-
101A Luxmeter) in greenhouse, trench and
open condition were observed. There is a
major difference in weather data between
three different environments especially during
the cropping season. Maximum temperature
was recorded in greenhouse and trench
followed by open condition similarly
humidity was significantly high in greenhouse
and trench condition. Inversely, lux was
significantly high in open condition as
compared to greenhouse and trench condition.

Plant growth and yield Parameters

Different environmental condition
significantly affected plant growth and yield
parameters viz., plant height(cm), number of
leaves per plant, leaf length (cm), leaf width
(cm), leaf thickness (cm), stem diameter
(mm), root length (cm), root thickness (mm),
root weight (kg), number inflorescence per
plant, inflorescence length (cm), inflorescence
diameter (cm), whole plant weight (fresh
weight  kg/plant, seed weight per plant
(g/plant) and number of seeds in 1 gram. The
data in Table-2 and 3 represents comparative
growth performance of Verbascum thapsus in
all the three different environmental
conditions. The present result shows that plant
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growth and vyield traits are significantly
enhanced in greenhouse as compared to
trench and open environmental condition. In
particular, since whole plant parts are used to
cure one or other health ailments hence
measurement of whole plant weight (WPW)
in three environmental conditions is
indispensable. Whole plant weight is
significantly higher in greenhouse condition
as compared to trench and open condition
(Table 3). In contrast to Mahmoud et al., 2014
WPW was observed to be 372g/plant fresh
weight in our study where as they recorded
274/g per plant thus approximately 1009
higher weight was observed in our case. This
could be due to high photoperiod observed in
Ladakh region. Similarly, seed weight is
another imperative parameter as seed
production is directly proportional to
availability of raw material for cultivation of
any plant. We witness significantly higher
weight of seed in greenhouse condition
followed by trench and open air condition
table -3 whereas no significant variation was
observed in number of seeds in 1gram in all
three conditions. On other hand inflorescence
length was significantly higher in greenhouse
followed by trench and open air condition
thus it depicts that in all three environment
condition seed size did not vary significantly
whereas seed weight variation is due to
inflorescence length. Leaf thickness is also an
important  traits as they reflects the
adaptability of plant, thicker leaf are observed
in stressful condition (Korner et al., 1986 and
Dolkar et al., 2019). Thickened leaves were
observed in open air condition witnessing
adaptability of the plant. Our result was in
contrast with Reinartz et al., 1984 who states
that Verbascum thapsus grows only in full
sunlight but it grows significantly better in
greenhouse condition which contains half of
the lux fig.3. Comparing weather data and
growth parameters clearly that atmospheric
condition significantly affected the growth
and other parameters. To conclude



conditions
Environmental Plant Number of Leaf leaf leaf Stem Root Root Root
condition height(cm) leaves length width thickness diameter length thickness weight
(cm) (cm) (mm) (mm) (cm) (mm) (kg)
Greenhouse 193.33;;12.58 38.00b1-5.00 20.10;;2.08 9.87%0.42 0.8230.08 12.55+0.67 2 29.331)13.06 14'4030'13 0.3730.01
Open 111.00+10.58 | 26.67+3.51 | 13.67+0.58 | 5.90+0.85 1.11%0.04 17.28+1.13° | 16.00+2.00 | 9.54+0.06° | 0.05+0.01
Trench 12300£11.79  33.33t513 2183+301 9.73t110 101003 1362£063  2533+153 11724041  0.05:001
Total 142.44+39.82 | 32.67+6.34 | 18.53+4.16 | 8.50+2.08 | 0.98+0.13 | 15.48+3.70 | 23.56+6.25 | 11.88+2.12 | 0.16+0.16
Table.2 One way anova showing leaf reproductive parts variation in three different
environmental conditions
Environmental | Inflorescence | Inflorescence | Inflorescence Whole Seed Number of seeds
condition no. length (cm) diameter plant weight/ in 1 gram
(mm) Weight (kg) plant(g)
Greenhouse 6.00+1.00® = 86.00+2.00° = 31.22+0.06° = 1.95+0.04°  91.00+5.32° 186432.00+95.50
Open 2.33+0.58°2 60.00£2.00% | 23.08+0.07° 0.37+£0.00* | 28.97+6.10% | 186277.33+197.03%
Trench 4.00+3.46% 65.00+2.00%  25.67+0.06° 0.42+0.01*  31.15+3.53* 186311.67+105.83%
Total 4,11+2.42 70.33+£12.07 26.66+3.60 0.91+0.78 | 50.37+£30.80 | 186340.33+140.47
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Verbascum thapsus shows better growth in
greenhouse condition followed by trench and
open condition in trans-himalayan Ladakh
region. Hence greenhouse condition is
suggested as most suitable condition for
cultivation of Verbascum thapsus in trans-
Himalaya Ladakh region. Additionally, in

current study we also observed that
production of the plant was higher in open air
condition as compared to reported data in
same condition hence open air condition may
also be utilized for agro-practice of this elite
plant.

Table.1 One way-anova showing leaf vegetative parts variation in three different environmental

Fig.1-3 Weather data of greenhouse, trench and open condition

Temparature 'C

Humidity%

Fig 3: Light intensity in three conditions
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Fig.4 Pearson’s correlation between different morphological characters
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PMC: plant morphological characters, PH: plant height(cm), NOL: number of leaves per plant, LL: leaf length(cm),
LW: leaf width(cm), LT: leaf thickness(mm), SD: stem diameter (mm), RL: root length (cm), RT: root thickness
(mm), RW: root weight (kg), Inf no.: number inflorescence per plant, Inf L: inflorescence length (cm), Inf. dia:
inflorescence diameter (cm), WPFW: whole plant weight (fresh weight kg/plant, SDW(G): seed weight per plant

(g9/plant) and number of seeds in 1 gram

Pearson’s correlation between
growth and other yield parameters

plant

The Pearson correlation coefficient was
determined to evaluate the relatedness
between plant growth and other yield
parameters under three different
environmental conditions (Fig. 4;
Supplemental Table S1; S2 and S3). As
shown in Figure 4 and Supplemental Table
S1, strong correlations were observed
between plant growth characters under
greenhouse, open and trench conditions when
data sets measured in three environmental
conditions.  The  results reveal that
inflorescence length and seed weight per plant
show positive correlation with plant height;
root thickness, root weight, inflorescence
diameter, whole plant weight show positive
correlation with stem diameter, root weight,
inflorescence diameter, whole plant weight
show positive correlation with root thickness;
inflorescence diameter, whole plant weight
show positive correlation with root weight;
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seed weight per plant showed positive
correlation with inflorescence length. The
correlation data depicts an apparent result
these results are related to one another. On the
other hand, leaf thickness showed negative
correlation with plant height; leaf thickness
showed negative correlation with
inflorescence length, seed weight per plant.
As expected, there is huge variation in the
measured plant growth traits environmental
conditions, suggesting strong environment
impacts on most of the traits, as shown earlier
by the strong environment effect on these
parameters (Table 2).

In conclusion it is observed in our study that
the Verbascum thapsus cultivation was
significantly higher in greenhouse condition
thus greenhouse condition is suggested as
most suitable condition for mass cultivation
of the plant in trans-himalayan region of
Ladakh. Similarly, cultivation of Verbascum
thapsus may also be performed in open air
condition after raising seedling in greenhouse
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as production of the plant was higher in open
air condition in trans-himalayan condition as
compared to some reported data. In addition
research should be conducted in future for
drug discovery of the plant as headache
related problems are highly prevailing disease
affecting large population of world.
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