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ABSTRACT

Northern Pakistan is known for its rich medicinal flora however, more than 150
species are at a greater risk of becoming endangered; mainly due to natural disaster,
climate change, nomadic grazing and over harvesting for its ethno-botanical uses. Proper
domestication and conservation measures are necessary to conserve the medicinal flora.
Experimental trials were conducted to examine the growth of medicinal plants in Swat and
Chitral. Plants were studied in wild habitats by using fertilizers. Data showed that various
treatments significantly affected plant height (cm), plant density m=2, root yield (kg ha™t)
and net income in both the locations. The analysis of the data revealed that maximum
income for Glycyrrhiza glabra (840,000 PKR ha'!) and Trillium govanianum (481,325 PKR
ha') was recorded in NPK treated plots. Simlalry, minimum (220,000 PKR ha!) for
Glycyrrhiza glabra and (104,854 PKR ha™!) was recorded for Trillium govanianum in their
wild habitats. Growth and yield of the medicinal plants grown in Swat valley was higher than
Chitral. Furthermore, the production of the medicinal plants in wild habitat was
comparatively lower and thus improved production technology is suggested to get higher
yield. The findings revealed that Swat valley is most suitable and productive for the
cultivation of medicinal plants as compared to Chitral. In addition, growing medicinal plants
need to be popularized among the farming communities of the area and the gerplasm of
these endangered species should be conserved.
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INTRODUCTION

Medicinal plants that grow naturally are a
good source of new drugs (Jamshidi-Kia et
al. 2018). Peoples are interested in using
organic medicines due to the side effects
of the allopathic medicines. Over
centuries, cultures around the world have
learned how to use plants to fight illness
and maintain health. The ethnobotanical
medicines form the basis of an accessible
and affordable health and a basic source
of income for indigenous inhabitants.
Ethnobotanist have been explored the
potential of classical Ayurvedic and Unani
uses compared to modern findings and
applications, together with their
pharmacology and therapeutic principles
in an evidence-based approach (Khare et
al., 2004; Wangensteen et al., 2013).
According to the World Health
Organization (WHO) approximately 65-
80% of the world is dependent on the
medicinal plants for caring their health
(Asiminicesei et al. 2020). With the recent
advancement in all areas of science and
technology, herbal medicine is growing
rapidly (Tang et al. 2021). Wild medicinal
plants are already being affected by
anthropogenic, climate change, and its
rapid onset is limiting the ability of many
species to adapt to their environments
(Hussain et al., 2012). Moreover, due to
the excessive use and non-judicious
collection, medicinal plants are vanishing
from their natural habitats (Hussain et al.,
2012). Lack of conservation of the natural
habitats, the indigenous plants are
depleting day by day from the Northern
regions of Pakistan (Lope, 2012). Over
construction is a menace for natural
habitats of medicinal plants (Malik et al.
2015).

Improper collection of these medicinal
plants is a serious threat to its
conservation. The foremost issues for
reduction of indigenous plants are
overgrazing of animals and deforestation
(Wang and Nixon. 2001; Tareen et al.
2010). The intended use of wild plants for
medicinal purpose are in a greater risk to
become endangered at the Sothern
Himalayan region of Pakistan where

conservation is necessary (Qureshi and
Ghufran, 2005). To conserve the natural
habitats of endangered medicinal plants
and spread it into other areas which are
adequate for its farming are the main aim
of conservation (Srivastava et al. 2018).
Here are some critical endangered
medicinal plants species of District Swat
and Chitral area.

Glycyrrhiza glabra L., known as sweet
wood and licorice belongs to family
Leguminoceae. The scientific name of G.
glabra L. is derived two Greek word i.e.
glukys which means sweet and rhiza
which means root. That is why it's called
sweet wood and in local Pushto language
it's called (Khwaga zailai) which also
means sweet root. It is naturally found in
Asia and Mediterrerian region of the world
and is cultivated in the sub-tropical and
temperate region. It is propagated from
rhizomes. England and Spain are the its
largest commercial producers (Zaigham et
al. 2019). It can be easily grown on light
loamy and smooth textured soil. It can be
propagated from roots cuttings having two
to three buds and runners as well. It
contains glycyrrhizin which is used as
remedy for Anaemia, asthama sexual
debility, cough, skin treatments and fever
(Walter and Gillett 1998; Visput et al.
2011). Moreover, it permotes the
hormone production in andrenal glands
and also used in the curing liver cirrhosis
and chronic hepatitis (Baghdadi 2005;
Noshahi et al. 2019; Hasan et al. 2021).

Trillium govanianum Wall. is one of the
most important plant of the higher
altitudes of Pakistan.Its a member of
family Trilliaceae localy known Matarzala
in Khyber Pakhtunkhwa, Pakistan
(Rahman et al. 2016). Its rhizome is used
for medicinal purpose i.e healing wounds,
skin infections, dysentery and sexual
disorders (Mahmood et al. 2013).
Different studies have revealed T.
govanianum having ani cancer and
antifungal activities (Rahman et al. 2015).
T. govanianum having ability to inhibit the
production of reactive oxygen species
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(Rahman et al. 2016). It contains
antioxidant compounds that suppress the
release of toxic compounds in human
body which is widely used for the
treatment of cancer, AIDS and arthritis
(Rahman et al. 2017). The rhizome
contains steroids and saponins which is
usd in anti-inflammatory medicines and
localy used in pain treatment (Rahman et
al. 2015; Ismail et al. 2015).

Saussurea lappa Clarke. is perennial herb
belongs to family Asteraceae and found at
higher altitudes.It is cultivated in higher
altitudes of Kashmir and Chenab valley.
Roots are used in medicines (Khan et al.
2013). It contains Cynaropicrin,
costunolide having anticancer activity
(Yaeesh et al. 2010; Kamalpreet et al.
2019). Dehydrocostus lactons are found in
S. lappa having suppressive effect on
hepatitis B antigen. Moreover drugs are
isolated from root as anti-HBV drugs for
use (Gautam and Asrani 2018). S lappa
extracts had significant inhibitory effect on
the human pathogens (Chen et al. 1995;
Khan et al. 2013).

Thymus vulgaris L. is perennial herb
having volatile oil and mostly cultivated in
Europe. It is used as pot herb. Leaves are
used in the dairy farm products and the oil
is used for flavoring in different products.
It is used as carminative, anti microbial,
antiseptic and disinfectant medicinal drug.
It is used in curing intestinal infections. It
works as anti inflammatory agent,
antiviral, antioxidant and insecticidal
activities (Prasanth et al. 2014).

Valeriana jatamansi L. is an important
Hamalayan medicinal plant commonly

Study area description

District Swat is situated in the Northern
region and cold temperate zone of Khyber
Pakhtunkhwa Pakistan having  wet
mountains. The average monthly rainfall
is 235 mm in summer and 116 mm in
winter. The soils consist of silt loams to
silty clays. A small area is under rainfed
agriculture but most of it is under forest.
District Chitral is located in Northern Dry
Mountains zone of Khyber Pakhtunkhwa
Pakistan. The average monthly rainfall is

cultivated in USA. It is used for sleeping
disorder, skin treatment, releaf pain and
also have anti inflammatory activities
(Agnihotri et al. 2011). Flavonoids found
in V. wallichii exibit antioxidant activities (
Uttara et al. 2009; Thusoo et al. 2014).
Due to the presence of iridoid esters it
has strong antifungal and antileishmanial
activity.  Antimicrobial, antiviral and
insecidial activities are also reported in V.
Wallichii (Khuda et al. 2012).

Fagopyrum esculentum Moench is
commonly know as Buckwheat. It was
originated from Siberia and domesticated
plant species of Polgoneace family. It
contains variety of useful compounds that
were found vital components of human
diet. Buckwheat flour is consumed in
certain regions of the world (Campbell,
2004; Suvorova and Zhou, 2018). It is
more digestible in comparison to other
flour. Its also used as sauce and served
with potatoes. Plenty of products including
baking products and confectionaries are
avalible in market prepared from F.
esculentum flour (Bhatta, 2021).

All these endangered medicinal plants
plays a vital role in health care therefore,
proper conservation of these plants are
necessary. The study aimed to conserve
the endangered medicinal flora from
genetic erosion and to demonstrate the
growth response of medicinal plants to
NPK fertilizer at different agro-ecological
zones.

MATERIALS AND METHODS

25 to 75 mm in winter and 10 to 20 mm
in summer. The valley soils are deep and
clayey. Most of the area is used for
grazing. Both the agro-ecological produce
economically and medicinally important
wild plants, which were at higher risk of
becoming extinction in future if properly
not conserved.

Keeping in view the economic and
medicinal importance, endangered plant
species viz; Glycyrrhiza glabra, Valeriana
jatamansi, Saussurea costus, Trillium
govanianum,  Fagopyrum  esculentum,
Thymus wvulgaris, Viola odorata and
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Caralluma tuberculata were selected
(Table 1). Field trials were conducted to

evaluate the growth performance of wild The plant population were in

95

fertilization and compared with both the
control plots and plants at wild habitats.

creased and

medicinal plants in field and natural the germplasm for each specie was
habitats. The plants growth performance preserved for future research in
was evaluated in response to NPK multiplication.
Figure 1. Study area map
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Experimental Design

The experiments were laid out in
Randomized Complete Block Design
(RCBD) in two different locations i.e.
District  Chitral and District Swat
(Pakistan). The plants collected from the
wild habitates were cultivated in two plots
at both the location one was maintained
with fertilizer (NPK) and weed control
pratices and the other was maintained
without fertilizer. Rate of fertilizer was 100
kg N ha™ along with 60 kg P20s and 150
kg K20 ha'l. Moreover, nitrogen was
applied in split doses i.e 50 kg ha™! after
two weeks of transplantation and 50 kg

RESULTS AND DISCUSSION

1. Growth response of Glycyrrhiza
glabra to NPK at two agro-ecoligcal
zones

The analyzed data (Table-2) shows

various parameters regarding the growth

and yield of. The means of the data were
found significantly (P<0.05) different due
to the soil and agro climatic conditions of
the locations. Maximum plant height

(150.67 cm), plants density (12 plants m"

2), root yield (3360.0 kg ha!) and income

(840000 Rs ha') was recorded in the

plots where NPK was applied, agronomic

and weed management practices were
applied to the field in Swat. Minimum root

yield (949.7 kg ha!) and income (220000

Rs ha') was recorded in Chitral in control

2. Growth response of Viola odorata
to NPK at two agro-ecoligcal zones

The statistically analyzed data in (Table-3)
showed that the means of the data were
found significantly (P<0.05) different due
the soil and agro climatic condition of the
locations. Means of the data showed that
maximum plant height (15.00 cm), plants
density (270.67 plants m2), biomass yield
(4860.02 kg ha™') and income (194,407
Rs ha') was computed in the plots where
NPK was applied, agronomic and
management practices were applied to the
field at Swat. Shorter plants (9.33 cm),
plants density m=2 (20.67 plants m™3),
biomass yield (202.8 kg ha™!) and income

ha' at maturity. The experimental data
were recorded on plant height (cm),
plants m=?, root/biomass yield kg ha and
income Rs ha™.

Statistical analysis

Analysis of variance techniques (ANOVA)
for all the parameters was carried out by
using Statistix 8.1 software (Analytical
Software, Tallahassee, FL, USA).
wherever, the F-value was found
significant, LSD was computed at 5 %
level of probability and means were
separated by using multiple comparasion
test.

plot and 4.66 plants m2 was noted in the
wild habitat at Swat. Maximum values
attained in the NPK applied plot at Swat
was due to the availability of appropriate
nutrients, proper weed management and
moisture content in the soil. The G. glabra
growth at Swat and NPK applied plot was
better as compared to the growth at wild
habitat in Swat and minimum at Chitral in
fertilized plots and in the control.
Whereas, the agro-climatic condition of
Swat was found more suitable for the
growth of G. glabra. Minimum value
recorded in the Chitral in control plot was
due to no management practices, no NPK
application and due to the dry condition of
the soil for G. glabra plants that found
with retarded growth therefore proper
conservation is needed (Lope, 2012).

(8113 Rs ha™!) was recorded at Chitral in
control plots. The V. odorata growth at
Swat was maximum as compared to the
wild habitat and minimum at Chitral both
in the NPK applied plot and the control
plots. During the trial it was found that
the V. odorata need more water, shady
and moist place for growth and survival.
The dry leaves of V. odorata are sold at
40 Rs kgl. Therefore, conservation of
medicinal plants of northern areas will
strengthen the socio economic condition
of the inhabitants of the area (Qureshi
and Ghufran, 2005).
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3. Growth response of Thymus
vulgaris to NPK at two agro-ecological
locations

The statistically analysis of data showed
that response of T. vulgaris to NPK at two
agro-ecological locations were found
significant (P<0.05) as shown in Table-4.
Variation in T. vulgaris was due the moist
soil condition and appropriate agro
climatic condition of the locations. Data
revealed that maximum plant length (50
cm), plant density (200.3 plants m2) and
root yield (5670.1 kg ha') and income
(453,609 Rs ha') was recorded in the
plots where NPK, agronomic and
management practices were applied to the
field at Swat. Minimum plant height
(15.33 cm), plants density (22.67 plants
m=2), and vyield (1989.1 kg ha') and
income (159,124 Rs ha') was recorded at
Chitral in control plots. Higher numerical
values noted in the NPK applied field at
Swat was probably due to the availability
of appropriate nutrients, proper weed
management and moisture content in the
soil. T. vulgaris growth at Swat was higher
as compared to the wild habitat and
minimum was noted at Chitral, both in the
NPK applied field and the control plots. T.
vulgaris is sold at the rate of 80 Rs kg! by
the local collectors. It can grow in the
area having less water where the soil
texture is sandy clay with pebbles. T.
vulgaris is one of the endanger plant and
it is cultivated in the European countries
and essential oil are extracted from it
(Prasanth et al. 2014).

4. Growth response of Saussurea
costus to NPK at two agro-ecoligcal
zones

Data presented in Table-5 showed that
Saussurea costus growth was significantly
(P<0.05) affected by NPK at two agro-
ecological locations. Means of the data
showed that maximum plant height
(144.00 cm), plant density (8.33 plants
m-2) root vyield (8736.3 kg hal) and
income (698,905 Rs ha!) was recorded in
the plots where NPK, agronomic and
management practices were applied to the
field at Swat. Minimum plant height
(51.67 cm), root length (212.67 cm),

plant density (5.00 plants m=2) and
(3047.4 kg ha') and income (243793 Rs
ha') was recorded at Chitral in control
plots. S. costus is a shady and humid
loving plant which was mostly found near
the streams. The plants were found with
vigorous growth at Miandam, Swat
because of favorable condition for its
growth. Retarded growth was found at
Chitral because Chitral has dry climatic
condition. S. costus was sold at the rate of
80 Rs kg by the local collectors. It is also
found that S. costus as endangered plant
documented in Appendix I of convention
of International Trade Endangered species
of Wild Fauna and Flora. In a previous
study it was also reported that S. costus is
one of the endangered plant specie out of
37 endangered plants. Therefore, proper
conservation of S. costus is highly
recommended for in situ and ex situ
conservation (Kuniyal et al. 2019).

5. Growth response of Valeriana
jatamansi to NPK at two agro-
ecoligcal zones

Valeriana jatamansi plant was frequently
found at the wild habitat of Swat.The
statistically analyzed data showed
significant (P<0.05) difference in growth
and vyield of Valeriana jatamansi at
different locations (Table-6). Means of the
data showed that maximum plant height
(26.00 cm), plants density (15.00 m™>),
weight plant? (0.06 kg), biomass (3557.3
kg hal) and income (719,200 Rs ha)
was recorded in the plots where NPK,
agronomic and weed management
practices were applied to the plots at
Swat. The minimum plant height (18.00
cm), plants density (4.00 plants m2), and
yield (670.7 kg ha'!) and income (134133
Rs ha!) was recorded at Chitral in control
plots.The indigenous peoples sell V.
jatamansi at 200 Rs kg™'. Moreover, V.
jatamansi growth  was  siginificanlty
improved with NPK application at Swat
Valley. V. jatamansi is also shade and
moist loving plant. Minimum value was
recorded in the Chitral in control plots.
Hence NPK application is recommended to
improve growth of V. jatamansi.
Moreover, V. jatamansi is a rare plant in
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the locality with high medicinal value
(Sudhanshu 2012). Furthermore, V.
jatamansi is at greater risk to become
extinct and the prevailing environmental
conditions also affect its growth.
Therefore, in light of our findings it is
suggested that proper conservation and
cultivation of the V. jatamansi with
improved production technology need to
be popularized among the indegenous
farmers.

6. Growth response of Fagopyrum
esculentum to NPK at two agro-
ecoligcal zones

Fagopyrum esculentum growth was found
significantly (P<0.05) different due the
soil and agro climatic condition and
management practices (Table-7).
Analyzed data depicted that tallest plants
(53.00 cm), plants m=2 (69.66) and seed
yield (228.51 kg ha!) was recorded in the
plots where NPK, agronomic and
management practices were applied to the
field at Swat. On the other hand, shorter
plants (23.00 cm), plants density (19.66
plants m=2) and seed yield (64.51 kg ha™)
and income (193,52 kg ha') was recorded
at Chitral in control plots. The local people
sell the F. esculentum at 300 or 350 Rs
kgl. F. esculentum as a high nutritious
plant and thus conservation and
cultivation of this plant is suggested
(Bhatta, 2021). Higher morphological data
recorded in the NPK applied plots at Swat
was due to the availability of appropriate
nutrients and the lower values recorded in
the Chitral in control plots were due to no
proper management practices and due to
dry condition of the soil F. esculentum
growth was retarded. The results indicated
that suitable weather condition and
adequate agronomic practices improve
buckwheat  growth. Therefore, the
improved growth of buckwheat in the
Swat Valley could be due to its greater
adaptability to the climatic conditions,
whereas stunded plant growth in Chitral
was because of dry weather. In a similar
study, Dar et al. (2021) reported that high
altitudinal regions and low temperatures
exhibits improved adaptability growth of

buckwheat and increased the nutritional
quality of buckwheat.

7. Growth response of Trillium
govanianum to NPK at two agro-
ecoligcal zones

The statistically analyzed data presented
in Table-8 showed various parameter
regarding the growth and yield of Trillium
govanianum as affected at different
locations and treatments. Data showed
that taller plants (15.00cm), plant density
(30.66 plants m) and yield of 59.00 kg
ha! and income of 481,325 Rs ha! was
observed in the plots where NPK,
agronomic and management practices
were used at Swat. While shorter plants
(11.00), minimum plant density (5.00
plants m=2, rhizome yield of 12.66 kg hat,
104854 Rs ha! of income was recorded in
the wild habitat. T govanianum is one of
the rare plants which was found in the
snow covered mountains of Miandam and
its growth at Swat was better as
compared to the wild habitat and
minimum at Chitral. The market rate of
the T. govanianum was 8000 Rs kg*. T.
govanianum is very important because of
its higher market ethnobotanical use
(Sher et al. 2014; Rahman et al. 2015).
The areas near the snow covered
mountains are found to be the most
suitable for growth of T. govanianum. It
cannot grow well in the dry areas like
Chitral whereas, higher altitude region of
Swat Valley are more suitable for the
conservation and cultivation of T.
govanianum. Moreover, T. govanianum
have shown wvulnerability to over-
exploitation, particularly improper
collection, habitat disturbances and
climate change (Chauhan et al. 2019).
Similarly, Ordonez et al. (2016) also
reported that survival of high altitude
medicinally important species are at
greater risk of Climate change. Therefore,
the present study revealed that adequate
agronomic practices signficanlty increased
the growth of 7. govanianum in Swat
Valley and the area could be
recommended for cultivation of T.
govanianum .
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CONCLUSION

The endangered plants collected from
their native habitat responded positively
to fertilizer (NPK) application and
agronomic practices at Miandam (Swat)
region. The agro climatic conditions of
Swat are more suitable for cultivation of
these plants as comapred to Chitral which
has dry climatic condition and the plants
growth was retarded. All the above
mentioned medicinal plants gave better
yield and could be easily -cultivated.

Moreover, NPK application with proper
irrigation  practices improved plants
growth in both the locations. Therefore,
growing medicinal plants could be
popularized among the indigenous farming
community of Pakistan and the gerplasm
of these endangered species should be
conserved for future use. In addition,
proper legesltation about the collection,
conservation and marketing of
endangered medicinal plants is suggested
for their sustainable production.

Table-1 List of endangered medicinal plants of the studied area.

S.No. | Scientific Names Common name | Family Uses in diseases
1 Glycyrrhiza glabra (L.) Liguorice Fabaceae Asthama and cough
2 Valeriana jatamansi (L.) | Wallichii Valerianaceae | Sleeping disorders
3 Saussurea costus (L.) Costus/kuth Asteraceae Hepatitis
4 Z-\C\IIZIILIIT govanianum Trillium Melanthiaceae Cancer and arthritis
5 Fagopyrum esculentum Buckwheat Polygonaceae Diabetes

(Moench.)
6 Thymus vulgaris (L.) Thyme Lamiaceae Intestinal infections
7 Viola odorata (L.) Common violet Violaceae Cough and flue

Table.2. Comparison of Glycyrrhiza glabra growth parameters at different
locations to various fertilizers.

. Plant Height | Plants density m=2 | Yield kg ha! | Income Rs ha!

Locations (cm)

Wild Habitat (Swat) 144.00 a 4.66 c 880.0 c 220000 c
Fertilizer NPK (Swat) 150.67 a 12.00 a 3360.0 a 840000 a
Control plots (Swat) 137.67 a 10.00 ab 2332.7 b 583175 b
Fertilizer NPK (Chitral) 100.00 b 11.00a 2528.7 b 632175 b
Control plots (Chitral) 95.67 b 5.33 bc 949.7 ¢ 237425 ¢
LSD0.05) 19.10 0.45 215.47 53867.5

Means followed by different letters are statistically different from each other at P<0.05.

Table. 3. Growth response of Viola odorata to NPK fertilizer at different locations.

. Plant Height | Plants density m=2 | Biomass kg | Income Rs ha!

Locations ;

(cm) hat
Wild Habitat (Swat) 14.33 ab 90.67 c 1355.0 c 54200 c
Fertilizer NPK (Swat) 15.00 a 270.67 a 4860.2 a 194407 a
Control plots (Swat) 14.80 a 231.00b 3572.7 b 142907 b
Fertilizer NPK (Chitral) 10.66 bc 39.33d 447.5d 17900 d
Control plots (Chitral) 9.33 c 20.67 e 202.8 e 8113 e
LSD(0.05) 3.75 17.58 123.32 4932.6

Means followed by different letters are statistically different from each other at P<0.05.
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Table.4. Growth response of Thymus vulgaris to NPK fertilizer at different

locations.
L . Plant Plants density m=2 | Yield kg ha! | Income Rs ha

ocations

length (cm)

Wild Habitat (Swat) 13.33 ¢ 22.67d 3169.3 ¢ 253540 b
Fertilizer NPK (Swat) 50.00 a 200.33 a 5670.1 a 453609 a
Control plots (Swat) 42.00 b 157.00 b 5010.1 a 400811 a
Fertilizer NPK (Chitral) 17.00 c 50.00 c 3142.9b 251431 b
Control plots (Chitral) 15.33 ¢ 17.00d 1989.1 159124 ¢
LSD0.05) 5.53 22.06 835.73 66658

Means followed by different letters are statistically different from each other at P<0.05.

Table. 5. Growth response of Saussurea costus to NPK fertilizer at different

locations.
Locations Plant Root Length | Plants Yield kg Income Rs
Height (cm) | (cm) density m? | ha't ha'!

Wild Habitat (Swat) 131.67 a 43.66 a 3.00 c 1549.0 e 123920 e
Fertilizer NPK (Swat) 144.00 a 45.66 a 8.33 a 8736.3 a 698905 a
Control plots (Swat) 132.33 a 44.00 a 8.00 a 7337.4 b 586990 b
Fertilizer NPK (Chitral) 66.00 b 39.00 ab 6.33 ab 4105.5¢ 328440 c
Control plots (Chitral) 51.67 c 29.66 b 5.00 bc 3047.4d 243793 d
LSD(0.05) 14.13 9.68 2.79 500.23 40018

Means followed by different letters are statistically different from each other at P<0.05.

Table. 6. Growth response of Valeriana jatamansi to NPK fertilizer at different

locations.
Locations Plant Plants Root weight | Yield kg IncomeRs
Height (cm) | densitym™ Plant? (kg) | ha'! hat

Wild Habitat (Swat) 20.00 ab 4.00d 0.043 b 694 c 138933 c
Fertilizer NPK (Swat) 26.00 a 15.00 a 0.060 a 3557.3 a 719200 a
Control plots (Swat) 20.00 ab 12.00 b 0.048 b 2396.0 b | 479200 b
Fertilizer NPK (Chitral) | 19.00 b 9.00 ¢ 0.029 ¢ 2040.0 ¢ | 208000 ¢
Control plots (Chitral) | 18.00 b 6.66 C 0.025 ¢ 670.7 c 134133 c
LSD(0.05) 6.07 2.39 0.01 442.01 88402

Means followed by different letters are statistically different from each other at P<0.05.

Table. 7. Growth response of Fagopyrum esculentum to NPK fertilizer at different

locations.

Locations Plant Height | Plants Yield kg ha! | Income Rs
(cm) density m~ hat

Wild Habitat (Swat) 50.00 a 45.66 b 149.79 b 44936 b

Fertilizer NPK (Swat) 53.00 a 69.66 a 228.51 a 68552 a

Control plots (Swat) 45.33 a 65.00 a 213.20 a 63960 a

Fertilizer NPK (Chitral) 24.00 b 22.33 c 73.25 ¢ 21976 ¢

Control plots (Chitral) 23.00 b 19.66 c 64.51 c 19352 ¢

LSD (0.05) 8.89 10.46 34.31 10293

Means followed by different letters are statistically different from each other at P<0.05.
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Table. 8. Growth response of Trillium govanianum to NPK fertilizer at District

Swat.

Locations Plant Height | Rhizome Plants Yield Income
(cm) Weight (g) | density m=2 | kg ha'! Rs ha'!

Wild Habitat (Swat) 13.66 a 5.93 a 5.00 c 12.66 c 104854 c

Fertilizer applied (Swat) | 15.00 a 6.13 a 30.66 a 59.00 a 481325 a

Control plots (Swat) 11.00 b 5.06 a 14.66 b 34.66 b 280010 b

LSD (0.05) 1.51 2.47 7.2 5.75 10723

Means followed by different letters are statistically different from each other at P<0.05.
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