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Abstract

The goal of this study was to observe anthropogenic (human) threats and evaluate their Overall Threat Impact (OTI) on
44 high-valued medicinal plants of Neelum Valley, located in the Western Himalayan range (Azad Jammu & Kashmir).
According to the findings, there are currently 28 anthropogenic threats to medicinal plants that belong to the 10 primary
threats categories. The major threats observed in the local ecosystem were traditional uses, commercial uses, weak law
enforcement, social issues, deforestation, habitat loss, soil erosion, over grazing by livestock, water deficit, and
development. Among the total (44) examined species, 14 species are endemic to the Himalayas; of these, 2 species show the
narrow distribution and are restricted to W. Himalayas. All reported medicinal taxa were assessed for their Overall Threat
Impact (OTI). Of these, 23 species (52.27%) were facing very high OTI, followed by 11 species (25%) in high OTI, 8
species (18%) with low OTI, 2 species (4.5%) with medium OTI. Among all observed threats, the leading threats to plants
were unsystematic overcollection, social issues and habitat loss respectively. The medicinal flora, which is graded from high
to very high OTL, requires more attention on a priority basis for their long-term survival and sustainable utilization.

Key words: Anthropogenic threats, Medicinal plants, Conservation, Neelum Valley, Himalaya, Issues.

Introduction

Plants have been used as a source of medicines
globally from time immemorial. World Health
Organization (WHO) stated that 80% of the world's
population depended on traditional medicine for their
primary health care needs. Whereas, 30% of the world's
drugs are prepared by plants (Anwar et al., 1979).
Pakistan has rich flora and varied climate having about
6000 flowering plant species, of which around 700 from
the Himalayas are used for medicinal and aromatic
purposes (Shinwari, 2010). Almost 80% of the endemic
flowering plants of the country (of a total of 410 taxa) are
confined to the northern and western mountains of
Pakistan and Kashmir (Ali, 2008). Mountainous regions
provide a naturally conducive environment for the growth
of the flora including medicinal plants. In the Himalayan
ranges, at least 70% of the medicinal plants and animals
are wild, most of the population (70-80%) depends on
traditional medicines healthcare (Pie and Manadhar;
1987; Shaheen et al., 2012; Shaheen & Shinwari, 2012).

It is estimated that four medicinal plants out of five
from the wild are used in medicine (Srivastava et al.,
1995). Globally, about 15,000 medicinal plant species are
estimated to be threatened facing extinction due to
overexploitation (Anon., 2007). Many medicinal plants of
the Himalayas are endemic (Dhar ef al., 2000) many of
them are economically important (Ijaz ef al., 2021). The
local communities have been using these plants for
various ailments and for a long time they have been
dependent on plant resources for their food, health,
shelter, fuel, and other purposes also. Therefore, the
extensive use of plants in pharmacological therapies and
livelihood by local communities, exert heavy biotic
pressure. Some other anthropological activities such as
deforestation and overexploitation are proliferating agents
leading threat to plant diversity, which may cause loss of

medicinal plants (MPs) by gradual thrilling into a
threatened or rare category and eventually may become
extinct. Furthermore, unscientific and unsustainable
approaches are implied to collect the MPs for various
purposes which are another major cause of plant diversity
loss from the area (Hussain & Khaliq, 1996; Ahmad ef al.,
2009). In the present study, a priority ranking (PR) was
conducted to know the severity of different threatening
factors on the medicinal flora. However, the conservation
status of plants is not completely known due to a lack of
data for their sustained survival.

The plant hotspot of Pakistan is scattered into 13
natural regions viz., alpine to mangrove forest, but the
information on conservation status is limited due to a lot
of ambiguity in the available data (Ahmad ez al., 2012). In
many countries, the range of use of medicinal plants is
4% to 20% while, around 2500 plant species are taken in
global trade (Schippman et al., 2002). About 60% of
people of remote areas are engaged in the collection and
processing of different medicinal plants. They do not
known the proper timing of collection nor the processing,
storing, and marketing procedure. Resultantly such types
of activities cause loss of biodiversity (Qamar et al.,
2010). Ibrar (2003) examined the conservation status of
eight medicinal plants from Himalaya (Pakistan) and his
approach was based on the availability of medicinal plants
in markets and consumption instead of quantitative data
on population size, the extent of occurrence, and area of
occupancy. To determine the conservation status of a
taxon, it is necessary to monitor population size,
determine the extent of occurrence and area of occupancy,
and the nature and extent of any threats (Anon., 2001).

As there are no comprehensive research reports
available from the area under consideration, therefore, a
present attempt is made to compile the detailed information
following the ITUCN criteria regarding the impacts of
anthropogenic activities on the medicinal plants.



1828

Materials and Methods

Study area: Himalaya has been divided by many workers
into Western Himalaya, Central Himalaya, and Eastern
Himalaya with varied climatic zones ranging from
subtropical to alpine zone based on elevation (Rana and
Samant, 2010). Azad Jammu & Kashmir (AJ&K) is
located in the foothills of Western Himalaya between 73°
to 75° east (longitude) and 33° to 35° north (latitude) with
an area of 13,269 km? and can be divided into two distinct
geographical zones; North and East are mostly hilly and
mountainous while South and West are valleys and plains.
Azad Jammu & Kashmir (AJK) is rich in plant diversity
because of the diversified habitats, such as lakes, rivers,
streams, springs, meadows, steep mountain slopes,
cultivated fields and wastelands, etc. Extensive
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topographical variations in the area support variety of
plant species ranging from subtropical flora of plains to
alpine flora of higher altitudes (Afshan ef al., 2011).

Neelum district (Neelum Valley) is the largest district
of Azad Jammu Kashmir by area and is situated north-east
of Muzaffarabad district (Fig. 1). The valley extending
approximately 200 kilometers along the Neelum River,
covering an area of 3737 km2, lies between 73°-75° E
(longitude) and 32°-35° N (latitude) with altitude of 900-
6325 meters above sea level (a.s.l). During summer, the
maximum daily temperature varies 20-30°C while in winter
it is 4-0°C (Mahmood et al., 2011). Phytogeographically
the area belongs to Sino-Himalayan region (Ali & Qaiser,
1986), and the area is dominated by moist temperate forest,
sub-alpine scrubs followed by dry temperate forest, and
alpine pastures.
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Fig. 1. Map of the study area Neelum Valley Azad Kashmir.
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Plant collection: Excursion trips of the study area were
undertaken in different seasons from the year 2015-2020 to
observe existing threats and collect the plant specimens
from the sampling sites which were randomly marked. List
of high-valued medicinal plants of the Neelum Valley was
prepared from literature (Dar, 2003; Shinwari et al., 2006;
Mahmood et al., 2011) as well as conformed from locals.
When plant population sites were marked, 2-3 days were
spent there, to determine the loss of medicinally important
plant population density. Anthropogenic threats were
examined thoroughly in the field of the natural
environment. Plants were identified with the help of "Flora
of Pakistan" (Nasir & Ali, 1973-1989; Ali & Nasir, 1989-
1992: Ali & Qaiser, 1993-2021) and Voucher specimens
were deposited in the Prof. Dr. S. I. Ali Herbarium (KUH),
Centre for Plant Conservation, University of Karachi.

Experiential estimation of overall threat impact: Field
observations were undertaken to identify the current and
potential risks to the population of medicinal plant species.
The direct and indirect threat of various plants and their
habitats were assessed in different seasons of the year at
regular intervals of 10-15 days. Threat impact on 44
medicinal plant species was observed through counting the
loss of the species from the marked area. The selected size of
the area was different for different species depending on the
habitat specificity and life form of the species. 50m?, 100m?,
500m’ and 1000m’ areas were marked for small herbs and
the plants with dense population, 0.5km”-2km’was marked
which were randomly distributed/found in a large area. The
number of individuals of each species were regularly
counted during the month of August from 2015-2020 and
percentage was determined according to the method
proposed by (Master et al., 2009; 2012). Two locations
(Lawat and Kel situated in Athmugam and Sharda tehsils
respectively) were investigated for overall threat impact.

The Overall Threat Impact (OTI) measures the degree
to which a species is directly or indirectly threatened in the
study area (global, national, or regional) The threats that
have been identified are described as follows "the
proximate (human) activities or processes that have caused,
are causing, or may cause the destruction, degradation,
and/or impairment of biodiversity and natural processes
(Salafsky et al., 2008). The "Impact"/ "Magnitude" was
determined using the approach "Scope” and "Severity”
described by Master et al., (2009; 2012) and [UCN-CMP
(World Conservation Union—Conservation Measures
Partnership) (2006). Scoring of the “scope” of threats, as
given below, was followed.

Pervasive: Affects all or the majority of the population or
occurrences (71-100%). Large: Affects a large percentage
of the population or occurrences (31-70%). Restricted:
Affects a small percentage of the population or occurrences
(11-30%). Small=Affects only a small (1-10%) percentage
of the total population. Within the “scope”, “severity” is the
rank of destruction/damage to the species from the threat that
can reasonably be estimated with continuation of current
circumstances/ trends. For a taxon, “severity” is usually
calculated as the level of reduction of the species’ population.
The recommended IUCN-CMP ranking of threat "severity,"
as listed below was followed. Extreme: within the scope of
the threat, the threat is likely to destroy or eliminate the
occurrences of an ecological community, system, or species,
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or lower the population of the species by 71-100%. Serious:
within the extent of the threat, the threat is anticipated to
seriously degrade/decrease the affected occurrences or
habitat, or, in the case of species, to reduce the population by
31-70%. Moderate: Within the extent of the threat, the
threat is likely to moderately decrease the afflicted
occurrences or habitat, or, in the case of species, to lower the
population by 11-30%. Slight: Within the scope of the threat,
the threat is only likely to degrade the afflicted occurrences
or habitat, or, in the case of species, to lower the species
population by 1-10%.

The degree to which a species is observed, inferred,
or suspected to be directly or indirectly threatened in the
region of concern is known as threat "impact" (or
"magnitude"). The relationship between assigned scope
and severity values determines the threat's impact. "Very
high," "High," "Medium" and "Low" are the four levels of
threat. The connection of threat impact and population
degradation and guidelines for assigning overall Impact
value has been well-defined in the guidelines of (Anon.,
2006) and Master et al., (2009; 2012).

Results and Discussion

Plants are frequently facing multiple threats from
their environment such as habitat loss, introducing
invasive species, deforestation, over-collection, pollution,
ground demand for natural resources, grazing, lack of
adequate training, and illegal trading (Alam & Ali, 2009).
Qamar et al., (2010) discussed some other threats to
medicinal plants such as soil erosion, poverty, weak law
enforcement, fires, and habitat degradation. According to
the study conducted by (Ganie et al., 2019) argued that
the medicinal flora of the Kashmir Himalaya had been
exposed to 13 different type of threats and these threats
had a significantly bad impact on plant species as well as
their habitats. Currently, in the study area, we observed 28
threats that have bad impact on medicinal flora caused by
human activity directly or indirectly categorized into
following 10 major categories (Tables 1, 2 and 3).

Traditional uses: Overharvesting of natural wealth (plants)
for multiple purposes had damaged plant diversity; around
15,000 medicinal plants were accounted to be threatened
with extinction globally owing to overexploitation (Anon.,
2007; Ganie et al., 2019). We observed most of the medicinal
plants are being locally used as food and also preserved for
consumption in the off-season. The pressure of
overcollection on most of the medicinal plants not only
reduces the population size of these plants it may also cause
species extinction as well. Because the most ideal mode of
reproduction in all studied plants is asexual/vegetative
reproduction which means these plants replicate through
underground rhizome, bulb, and tuber; on the other hand,
consumption of these parts in medicine is very high. That's
why asexual reproduction has been rapidly decreased and
cause loss of population, but propagation through seed
occurrence is very low. A plant completely matures during
the time of three years or more. It is owing to harsh climatic
conditions, low seed viability, long time seed dormancy and
unavailability of seeds in the soil (due to improper time of
collection and excessive use). We observed that the
population density of 22 plants-Aconitum heterophyllum,
Allium humile, Allium carolinianum, Allium schoenoprasum,
Allium victorialis, Angelica archangelica, Angelica glauca,
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Arnebiabenthamii, Bergenia stracheyi, Campanula latifolia,
Dipsacusinermis, Dolomiaea wmacrocephala, Dryopteris
crassirhizoma,  Geranium  wallichianum,  Lindelofia
longiflora, Megacarpaea polyandra, Polygonum affine,
Potentilla eriocarpa, Pteridium aquilinum, Rheum australe,
Rheum webbianum and Aucklandia costus was badly
affected owing to excessive use as food and medicine both.

Social issues: There are many social issues in the area;
one of them is poverty (Qamar et al., 2010). Which causes
lot of problems such as unemployment, corruption, illegal
trade, food crisis, lack of contemporary health facilities,
lack of a loyal leader, etc., of them, the most dangerous
threat to medicinal plant diversity is unethical
overexploitation. Usually, women (90%) are involved in
the collection of medicinal plants while 10% are male,
and they are unaware of suitable time for the collection.

Commercial uses: The unchecked commercialization of
wild medicinal plants is threatening the future of vital
resources, as well as the beauty, diversity, and natural
heritage of our planet (Kulik & Roberson, 2008).
Moreover, they also reduce resources of the medicinally
important plant due to which these plants are inaccessible
and unaffordable for the local communities or human
population as they relied on these plants. The traditionally
important medicinal plant species are over-exploited
legally or illegally in the wild for sale or trading in the
local, national or international markets (Ganie & Tali,
2013). In our reported plants, the underground parts of
some medicinal plants such as Aconitum heterophyllum,
Aucklandia  costus, Fritillaria  cirrhosa,  Trillium
govanianum and Valerina jatamansiare sold in the market
and are source of revenue generation. Due to high
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industry demand the extraction of their underground parts
for revenue generation is a serious threat to their survival.

Weak law imposition: Checking and monitoring system
of wild medicinal plants is not very effective in the area
under consideration (Qamar et al., 2010). In upper areas
of the Neelum Valley, people are free to collect as well as
harvest medicinal plants from natural habitats for revenue
generation or local use. Many inhabitants in the area are
involved in illegal trade and they have no permit for
collection. Therefore, they can easily collect medicinal
plants in huge quantities and sell them in the market. On
the other hand, the reforestation process on the wide range
areas by locals and government level is very slow.

Human influence: The practice of overharvesting of
traditionally important medicinal plants along with
grasses or other herbs by inhabitants and their bad
activities in natural habitats has severely rendered the
plant population. It was noticed that when people go to
the field for collecting the plants they trample the
population of associated/neighbor plants. Sometimes the
natural area is also affected by playing games by locals or
temporary settlements of nomads/tourists. Many plants
such as Aconitum chasmanthum, Allium humile, Allium
carolinianum, Allium schoenoprasum, Allium victorialis,
Arnebia benthamii, Trillium govanianum, Delphinium
pyramidale, Polygonum affine, and Lindelofia longiflora
are highly sensitive to direct human influence as well as
cattle. Outer nomads which are hundreds in number go to
the area during summer for feeding their sheep and goat
and stay temporarily (usually in tents) at high altitudes
where medicinal plants are abundant and are badly
impacted by them.

Table 1. Different observed anthropogenic threats to wild medicinal plants of Neelum Valley, Azad Kashmir.

Anthropogenic Sub-categories Acronym Threat

threats no.
Overcollection for food use OFU 1

Traditional uses Overcollection for medicinal use OMU 2
Preservation for local use in off-season PFO 3

Commercial uses Revenqe gf:neration RG 4
Excessive industry demand EID 5

Social issues Unsystematic way of collection/illiteracy/poverty uIP 6
Illegal trade IT 7

. .\ Lack of proper supervision LPS 8

Weak law imposition Slow pr(])ocesps of f(];)rest restoration SPR 9
Out listing of plant from priority conservation list OPC 10

Unregulated tourism UT 11

. Temporary visits by locals for plant collection/ lallygag/excursion TV 12

Human influence Badlz)lctivi};ies of thz local peoprl)e e BA 13
Seasonal settlement of nomads SA 14

Development Road making RM 15
Unregulated seasonal accommodation for tourists USA 16

Deforestation Cutt?ng as fuelwood ' ' CF 17
Cutting forests for furniture and house making CFH 18

Overharvesting for treatment of cattle diseases OTD 19

Livestock Grazing effect GE 20
Cattle influence CI 21

Collection for stock (forage) SFO 22

Water deficit Flood cl'lang.e the water direction . o FCD 23
Water direction changes toward another side through the pipeline WDC 24

Soil erosion/Flood/Landslides SFL 25

. Deforestation DE 26
Habitat loss Forest fire FF 27
Land misuse caused flash flood/soil erosion LMF 28




1831

ANTHROPOGENIC THREATS TO MEDICINAL PLANTS OF NEELUM VALLEY

MO wbns abue *LT ‘@97 ‘eGT $50] JeNqeH
Mo wbns Ilews LY %901S3AI]
ybiy Liop ybiH IIELS ablie] 0] uonisodwi mej yeapn AN . OB30EDI||AleWy ‘8
71 SIfeHoRIA wni Y
ybiH IIELS able ') SaNssI |eI120S
ybiH snouss abue og ‘e sasn [euonipe.
ybiH SNoLIvS abue e[T ‘®0T 3001S0AIT
wnipa Irews paloLIsay o} ‘mg] aouanjjul uewinH
ybry A1ap ybiH snouss abue 0] uonisodw Me| eapn eAefewIH . oes0EDI|[AeLy ‘)
01 21Wwapug 71 wnseadousoyds wnlj|y
ybiH snoLIss able ') SaNssI |eI20S
ybiH snoLIes able oc‘e] Sasn [euonipel |
ybiH IES ablue o7 ‘00T )201S3A17
wnIpa 91eIBPON abue o ‘Og] d0uaN|ul uewnH
ybiy A1sp cm“_u_._ m:o_ﬂmm afle] 0] co:_mog_&_ ME| Yeap eAefewIH . oea0EpI|[AeLLy 9
ybiH SnoLss abue] 9 SaNss! [e190S 01 Jlwispud Od winuetutjoses wniiy
ybiH IIEL able] o ‘e7‘0] Sasn [euonipel |
ybiH IES able o7 ‘00T )201S3A1T
91eIBPON d1eIBPON |lews oy] ‘agrag] douaN|ul uewnH )
ybiy K1sp ybiH snoLI_S ablJe 0] uonisodwi mej eapn mwmm_&wﬂc% _.cumw_wv_n.wﬂ__ﬁ___h\”_h_wﬁwﬁ__< G
ybiH SnoLI_S abue 9 Sanss| [e100S : ; ;
ybiH SnoLss abue YR sasn [euonipes |
MO llews llews [gT ‘45T SSO| YeNqeH
Mo Irews Ilews aig %001S8AIT
ubIy Iop ybiH 91eI3PON paloLIsay 3 ‘e/ uonisodwi me| Yeapn eAefewiH ‘M aeade|nounuey ‘ajAoy "
: ybiH snoLIsS abJe 9 SanssI |eI20S 01 9lwapul X3 “|[ep\ winjjAydosiay wn}uody
ybiH awanx3 AnISeAlad oG ‘et $3sN [e10JaWWo)
ybiH awanx3 anISeAlad oC ‘o7 sasn [euonipel |
wnipaN SleI3POIN pa1oLsay a8 ‘¢LT ‘@97 46T SSO| YeuqgeH
ybiH wnIpa 91eIBPON paloLNsSey oc| ‘07| d0uaN|Jul ueWINH anIeN aeade|nounuey ‘] eredlds eaeloy ie
ybiH aleIopPON able L 10) uonisodwi me| eapn
winIpan a1eJapoN paLIsey O3z ‘e $s0] JeNgeH
MO wbs llews oy 12148p Ja1EAN
MO i]] ew . 20]S3AI
ybiH E:_u“E mwo_.h_%m M__Qm.m_ ofmmﬁ EMEMo_m\.,._wn_ anIeN seaog|nounuey “SaulioH 'z
: : : AR : X3 Jdels wnyuewseyd Wnuody
wnipa SnoLIvs abue o] ‘®7] ‘o] aouanjjul uewinH
ybiH snoLIss afle 0] uonisodwi me| eapn
Mo wbns Ilews *C sasn [euonype. |
Mo wbns Ilews azz ‘¢0c %901S3AI]
Mo wnipan ENIETe] ] abue] 01 uoisodwi me| Yespn SAIEN aejisodwo) -
MO wbns llews 49 SaNss| [e10S ’ 7 wnijoga||iw es|1IYdY
Mo oIS Ilews og S9SN [euonpe. |
Joedul 10edw| A11anes adoos (S)reaayy uaaun)d syeaay) o1uabodoayiuy uiblIo AjlweH ‘saioads ‘ON 'S

1821y} [[e13nO

‘ueIsied ‘diwysed| pezy AsjjeA wnjgsN ul syueld [euldipaw ayl uo sieadyl diusbodoayiue Jo (11.0) 30edwl 1eaay) |[e4aA0 3yl 'z 9|gel



SHABIR IJAZ ET AL.,

1832

ybiH IES abue 'YZY4 YJ01S3AIT]
ybiH IIVELS abue o0l uonisodwi me| eapn aeaoe|nueduwe .
ubty Ao\ ybiH snouss ablJe] ') SaNssl [e100S SNIEN 7 m__o:g_m_ m_:cmaoc._mo 91
ybiH SnoLIss abue o] sasn [euonipes |
ybiH IES ablJe PYd4 MJ01SaAIT
ubiH wbis Irews *ST SSO| TeNqeH
ybiH SNoLvs abue] o3[ ‘o/] uolelsaloyeg eAejewiy ‘M . ) )
ubty Ao/ ybiH IIES able Q| uonisodwi Me| Yeapn 0} W_Emccm_ SL30EIMI3g "UOQ "d SNhn BInag st
ybiH SnoLI_S abue ') SaNSSI |e100S
MO wbns Ilews oz ‘af sasn [euonipel |
MO wons Ilews *T ss0] JelqeH
ybiy Aisp YbiH snouss abue o0 uomsodwi me| 3espn efelewWIH "M aeaoebelyixes “1Bu3 (uoswoy L -
: ybiH IIELS abJe] ') SanssI |eI20S 01 9lWwapug 79 "} 00H) 1A8yoeuss eluabiag
ybiH SnoLIvs abue oC ‘07 ‘0] sasn [euonipes |
Mo wbrs llews LY $50] JellqeH
MO wbns Ilews 04 3201S0AIT
ybiy Aisp ubiH wbns llews 71 ‘B¢ 3ouanjjul uewnH eAejewiH aeaoeulbelog “1suyor'IN‘l (uo@o €T
: ybiH SnoLIvS abue 0] uonisodwi me| Yeapn 01 21Wwapug X3 |[e/W\) llWeyluaq elgauly
ybiH SnoLss abue 9 SaNss! [e190S
ybiH snoLss abue] oC ‘e ‘0] Sasn [euonipes |
MO wbns Ilews osg Ss0] 1elqeH
MO d1eIBPON paloLSay 77 ‘B0 300]S0AIT
MO MO wbns Ilews 01 uonisodwi me| Yespn anIeN aelsodwo) ‘] enuue eisiwely 7T
MO wbns I[rews 49 SaNss| [e10S
MO wbns Ilews * sasn [euonipes |
MO wbrs Irews 48T “#LT ‘49T°4ST SSO| TeNqgeH
Mo MO SIS |rews AE n d0uaNjul uewinH SALEN ) aeade|nounuey T
MO 61IS llews 01 #6 ‘#8 uonisodwi me| Yeapn Yluag sueibedy eibajinby
Mo SUGIIES |[ews ag Sasn [euonipes L
MO wbrs PAIOLISEY 48T “4LT ‘®9T ‘#GT SSO| TeNqeH
ybiH IIELS abue e77‘ml7 ‘61 901S3AIT o
ybiy L1op ybiH snoLIes able (] ‘06 uonisodwi me| eapn o o_Emu.cm_ aeaoeldy ““mabp3 eone|h eoljabuy ‘0T
ybiH SnoLIvS abue 9 Sanss| [e100S :
ybiH SnoLss abue o¢ ‘07 ‘0] sasn [euonipes |
Mo wbrs llews LY $50] JeqeH
ybiH snoLI_S abuie Y3 N901S0AIT
461y AIaA MO wbns Ilews og| a2usNuI UeWNH eAefewiH aeagerdy 5
: ybiH snouss abue 0] uonisodwi me| Yeapn 0} o1Wspug ‘7 ealjabueyaue edljpbuy
ybiH SnoLss abue 9 SaNss! [e190S
ybiH SnoLIss abue] o¢ ‘07 ‘0] sasn [euonipes |
woedull 10edw| ISIPETEIS adoas (S)1R94Y1 WBLIND syeady diuabodoayuy uiblio Allwe4 ‘sa10ads ‘ON 'S

1e31U] [[eJanO

(‘pIuo)) ‘T IAqeL



@ MO SIS |fews op] 3ousnjul uewnH
® ] snola abe uo11RISaI0)8
- wnIpa Eﬂ_vﬂ__\/_ Em__mm __mEM oooﬁhmoo co:_mo.McH: >>m__ vm_mm>> B seagessaldn) 5
; : : b : ; 7 slunwwod snaadiung
Mo wbns Irews 9 SaNss| [e100S ) ’
Mo wons Ilews oz SasN [eUOIHIPE. L
Mo VTS Ilews L1 00183l
MO wbns paloLIsay 34! aouanfjul uewinH . )
ybIH YBIH SnoLIAS 2B o LomsoduIl 2] 2O anIeN 9ea0epLI| 191504 BUELISY00Y SLI| Gz
Mo oIS Ilews ag $8SN [euonpe. |
Mo wbns llews ol 3oUBNuI UewnH
MO wbns Ilews o1 uonisoduwi me| >eap . .
MO Mo WBIIS EWS s SaNsst [21905 anIeN aensodwo) D euesjholenu) v
MO wbis llews +C sasn Jeuonpel L
Mo wbrs paLIsey *LT 097 46T SSO| 1elgeH
MO i]] ew aouanjjul uewn
ubiH >>OH__ wum__m cm_u_o_zmmmW_ oooﬁmwoo co:_wog_m_:?m_ v_mﬂ_>> aAIeN 9B3JLILIBD “JOOMS ez
; : : b : ; X3 U@’ wnuerydijem wniuelas
> Mo wbns Ilews 9 sanssl |e100S
- ybiH SnoLIvS abue YR YA $asn [euonipel
2 Mo wbus Irews o[g YI01S9AIT
m uybiH wbns paLIsey 3 e/ uomisodwi me| 3esapn aeaoel|I
5 ybiy L1op ybiH IIEL ablJe ') SanssI |e120S AN . - ‘22
= . uo@'q esoydioeLie|ini4
5 ybiH awanxg AAISeAldd oG ‘et Sasn [e1JaWwo)
M ybiH snoLI_s able] * sasn Jeuonipel |
o Mo wbns Ilews ac Y901S8AIT
ubiH wbns PaloLISaY o1 wawdojana@
= Bi MO d1eIapo abue oy ‘e aouanfjul uewin anIe aeaoelgioydng :
= UbiH A JeJBpOIN 3 1 e¢l JJul H 11eN “1 eidoosoljey eiqioydng T¢
< MO wbns Ilews °0[ uonisodui me| >eap : T
= M0 wbns Ilews 4 sasn [euonypel |
= b1 snoLId 91014159 ° uonisodwi mej ea
< yoiH lss pa1oLsay 0l i) I Me| ea/\\
Z ybiy A1sp ybiH snoLIsS pa1oLnsay 9 Sanssl |eI20S dAITEN . seaoepLiadolig ‘02
) ; IR)eN ewoziyJisseld susrdoAiq
= ybiH SnoLIvS abue] oC ‘o] $asn [euonipes
0 Mo VTS Ilews *5T $50| TeNqeH
= ybiH snoLes abue] ) uonisodwi me| Yeapn eAe[eWIH ) mﬂ_moaeoo . .
S ubty AsoA BIH SnoLss abue 9 SaNnss! [e190S 01 21Wapug POV 'Y 2I00JEUD Y/ 61
M ubl : L Il : ‘JasreQ) ejeydaoebsw eaeiwojoq
Z ybiH SnoLss abue oC ‘07 ‘0] sasn [euonipes |
3 MO wbns pajoLIsey o0 uonisoduwi me| >eap seaceijoyIden .
= MO MO wbns parLnsey 9 sanssl [e100S aAlEN 1B SIULBU! Shoesd 8T
& Mo Wb peloLIsay IR YA S9SN [euonIpel | [TeA\ SiwauL 1a
m ubiIH wbns ybIH o] ‘ec] ‘o7 e[| ERIVENTTIT VT,
45 Mo wbns llews ST SSO| 1eNqgeH aeade|nounuey .
% ubiy Ao ybiH snoLI_S ablJe] (07 N901S0AIT SMIEN ““a|AoderepiwelAd wniulydje@ 1
5 uybiH wbis I[rews *C S3sn Jeuonipel L
& 10edwil . (N -
m YeaIL] |[2JBA0 10edWw| FSTRETELS adoos (S)reaayn waaunD s1eay) o1usbodoayiuy uibIO Ajiwre ‘saioads ON 'S
ANn "(pIu0)) "7 IIqeL



SHABIR IJAZ ET AL.,

1834

MO 91eI3PON abue Y] uonisodwi me| Yeapn nsseln “sstiog (Uos
Mo Mo WbIs llews 9 sanss [e190S aAIEN wm_wwﬂ_a:vMcoc%m_mccm_oﬁ%oﬁ ‘9g
MO wb1s [fews IR $9sn [euofipel L '
]} snoLd able uonisodwi me| e
ybry A1ap Mm_n m:o:wm m@m”__ .-oo@M .H.mw:mw_._m_o_ow A aneN des0euobAjod ‘Ge
' ) ) (e | : ““aAoygWwnueIggam Wnayy
ybiH IIELS able oC ‘07 ‘0] Sasn [euonipel |
Mo TS Ilews ®/T 49T Ss0] JeNgeH
MO B ew . aouanfjul uewn
ybiH :m__n.__ mwo_.g_%m _w_aE.m_ oww coz_moa_m_:.gm_ v_mﬂ_>> aAIleN 9e30eU0BA|0d 8%
I 1 1 L : : ““uo@ "Q aressne wnayy
MO wbns llews 9 Sanssl [e1o0S
MO wbis Ilews o[ sasn [euonipel |
Mo oS paloLIsay 037 ‘45T SSO| 1e}I0eH
ybiH SnoLIvS abue o0l uonisodwi me| Yeapn aeaoeparIsuLaQ .
Kbt A2 YBIH snoLes obie] o sonss! [2100S SMEN “uyny () wnuijnbe wnipueld e
ybiH snoLIes able o ‘o] Sasn [euonipel |
ybiH snoLIS able] 0] uonisodwi me| eapn T — .
ybiy L1op ybiH snoLIss ablue 9 SaNssI |eI120S AN . 4
; I1e/\ edsedols ejjiuslod
ybiH SnoLIvS abue oC ‘o] sasn [euonipel
ybiH I ES abie 'YZY4 M901S0AIT
winIpan wbns Irews 491 “o61 swdojana@
Bily wnipa wb1S paloLsay ol aguanjjul uewnH eAejewiH aeaoeuobA|od -
uot ybiH IIVELS ablue 0] uonisodwi mej eapn 0} d1Wwapug ““uo@-@ suiye wnuobAjod €
MO wbns abue 9 SaNssI [e190S
MO wbis abue oC ‘o7 ‘0] Sasn Jeuonipel
ybiH IES able] 0] uonisodwi me| eapn eARfRIIH B — .
ybiy Liop ybiH IIELS able] ') SaNssI |e120S 0¢
L. 0] olwapug X3 yiuageJpuedjodesediesebay
ybiH SnoLIvS abue oC ‘07 ‘0] $asn [euonipes
MO ] ab.e uonisodwi me| xeq
MO >>o._ H;m__w mE._ o.S .H.mw:ww_. m_o_ox " SUIUILSEX deadesaneded :
1 1 uols IBWS 9 HEROS 01 91Wwapug “3]A0y eres|noe sisdouodaln 6¢
MO wbns Ilews og sasn [euonipel |
ybiH IIES able Y4 M901S0AI
B 3] 91011159 ¢ |ouan|yuI uewn
ybiy L1sp Mm_n mﬂo_.;_Wm P MEM._ w_ ovhoﬂﬂ co:_mog_&_.\%_ v_mﬂ_>> aAIEN eadeulbeiog “|jreg '8z
! ! ! O : (‘tpuag) eaopyibuo] elojapul
ybiH SnoLss abue 9 SaNssI [e190S
ybiH snouss able Y YA Sasn [euonipel |
MO wbns paloLIIsay oy aouan|jul uewinH
i]] Snous ab.re UOI1BIS3I0LS
winIpaN Mm_n mso:om %EH__ ooo%ﬁoo co:_mmmh__ >>m._ vn_umm>> anIeN aeaoessaldng “uoQ'd X2 ‘)2
: : : s : ; ‘wreH-"yang erewenbs sniadiung
MO wbins llews *9 Sanssl [e1o0S
MO wbns Ilews ag sasn [euonipes |
1oeduw 10edw| A11anss adoas (S)reauyy waand s1eay) oluabodoayiuy uibLIo Ajlwe4 ‘saioads ‘'ON 'S

1e31U] [[eJanO

(‘pIuo)) ‘T IAqeL



1835

ANTHROPOGENIC THREATS TO MEDICINAL PLANTS OF NEELUM VALLEY

JBOIY) PAISIXd 0} PASOdXd MOT =@ 9BAIY) PAISIXd 0} PASOdxd A[I1e =4 eI} PAISIX 0} pasodxo A[YSIH=e A9

ubIH aleapolN abure 487 ‘LT ‘097 $S0| 1e}I0eH
Mo wbns [rews o1 80UBNUI UBWNH
wnipaN dleJapoN pa1oLIsay oG ‘08 0/ uonisodwi Me| Yeapn aeaoel|ojde)
ubIH anIeN . i 844
ybiH SnoLIvS abre 'Y) Sanssl [e100S sauor Isuewerel eueliafep
wnIpaN snouss pa1oLNsay oG ‘of S9SN [eI12J3WWO0)
MO snouss |lews o¢ ‘ag $asn Jeuonipe.
ubIH ajeapo abue 0.7 09T $S0| 1e}I0eH
ubiH 81eI8poN paLIsay o[ Y001S3AIT]
wiNIpaN wbns Ilews ‘*T1 8ousNuI UeWNH
ybiy L1op ybiH dleIopPON paloLnsay o; ‘08 ‘o) uonisodwi me| eapn dAIBN SEGOBILAUEIAN “3IA0Y ‘e
: - : s : : X8 "|Je/\ winuelueaob wn
ybiy snouss abue 9 Sanssl [eI100S
ybiy awanx3 AAISeAldd oG ‘of S9SN [e12J3WWO0)
ybiH IIVELS ablue og ‘o] Sasn [euonipel |
Mo wbns Ilews +T ‘eET TRITEN NIV
ybiH IIELS abue e9[ ‘oG] juswdojanaQ
ybiH ybiH SnolIss abue o0l uonisodwi mej eapn aAIEN SEAIBUENUD A
; - : - : ; “11e/\ Bso12ads ellaMS
Mo wbns Ilews ) SeNnssI [e190S
MO wbns |lews ag ‘eC Sasn Jeuonipel L
MO wbns Ilews CTY4 $50] 1e1I0eH
ybiH IIELS abue o0l uonisodwi me| eapn aeadeurRIIUAD “1UNg "1'g )
ubIH anIeN . : 1%
MO wbis llews 9 S9NssI [e100S (uo@ ' xa uoQ ") BIeI|IO BILBMS
MO wbys |lews ag ‘eC Sasn |euonipel L
Mo wbrs Ilews .7 ‘49T ‘#5T $SO| 1eN0eH j .
MO MO aleIopPON ybiH o(] ‘06 uonisodwi me| yeapn anlleN SB30BINY “d[eM X3 "00NZ%® N0i%
! ) "e st : 'g31S ("0Q) eloaIne| BILWS
Mo WIS Ilews og ‘ez ‘o] sash [euonipe. |
MO wbns Ilews oz 3001S8AI7
Biky ybiH a1eJapOoIN abue 0] uonisodw Me| Yeapn eAejewH aeaoepuaglag “BulA S'1 (s140y) -
ot MO wb1S lews o9 Sanssl |eI120S 0} d1Wwapug wnJpuexay wnjjfydopodours
Mo whis Ilews oz ‘o] sasn [euonipe. |
Mo wbrs Ilews 487 ‘8.7 ‘897 $s0] JelqeH
ybiH snoLIss able eg‘e/ uonisodwi Mme| Yeapn gelsodwo)
ybiy A1op ybiH snoLIss afle o9 SaNssI |eI120S AN “(yasdi (‘oje4) smiso2 eaunssnes ‘8¢
ybiH snoLI_s abue oG ‘of SasN |eI2JBWIWOD "UAS) "2Je4sn1S00 BIpUR|YINY
ybiH snoLIss able oC ‘07 ‘0] Sasn [euonipel |
]} alelopo able uonisodwi me| e
yorH TelspoN 1 L0 n I Me| Yeap\ 92308|NSSEI) “N'H'S .
ybiH MO wbns |lews *9 SaNssl [e1o0S aAIeN . L€
; ("100H)eURIYDI[EM BlOIpOYY
Mo wbis Ilews oc ‘el Sasn [euoIIpe. L
10edwi . -
YeaIL] |[2JBAO 10edw| A11anes adoas (S)1R94Y1 WBLIND s1eay) o1uabodoayiuy uiblIO AjlweH ‘saioads ON 'S

(‘PIu0)) ‘T 3qeL



SHABIR IJAZ ET AL.,

1836

1ea1y1 Mo = | ‘1ealy} ybiH= ] ‘TRl 9)eISPOIA = [ ‘19ale ON = ] FEN
LMF 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
FF 27 27 27 27 27 27 271 271 271 271 271 271 27 27 27 27 27 27 27 21 21 21 21 271 271 27 271 27 271 271 271 21 27 21 21 21 Bl 27 21 21 Gl
DE 26 26 le 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 [BEJ26 26 26 26 26 26 26 26 26 26 26 26 26 26 [26026 26 26 26 [2GN2GH
SFL 25 25 25 25 25 25 25 25 25 2SSl 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
WDC 24 28l 24 Nh 20 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24
FCD 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 Nw 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23
SFO P22 2 2 2 2 2 2 2 2 B2 2 B2 NN 2 2 2 2 2 2 22 22 22 22 2222 22 22 22 22 22 22 22 22 22 22 22 22 22 22
21212 21 21 21 21 21 21 21 21 21 21 21 INH 210 @21 21 21 21 21 21 21 21 21 21 21 21 21 @21 21 21 221
GE 20 20 20 20 20 [20M§20M 20 20 IB 20 20 20 20 20 20 20 [EON20 20 AN 20 20 20 20 20 20 20 20 20 20 20 20 20
OTD 19 19 19 19 19 19 19 19 19 19 19 19 z z 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
CFH 18 18 18 18 18 18 18 18 18 18 5 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
CF 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 {17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
USA 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 -; 16
RM 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
SA 14 14 14 14 14 14 14 14 14 14 14 [ 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
BA 13 1 13 @13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
vV 12 12 12 12 12 12 12012 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
ur 1 11 11 11 11 1 11 11 11 11 11 11 11
OPC 10 10 1 [ECNIONNI0oN 10 10
SPR 9 9 9 9 9 9 9 9 9
LPS 8 8 8 8 8 8 8 8 8
T 7 7 7 7 77 1 1 1
UP 6 6 6 6 | B
ED 5 5 5 5 3 5 B B -
RG 4 4 4 4 4 4 4 4 4
PFO 3 3 3 3 3 3
oMu 22 2 2 2 2
OFU 1 1 1 1 1 1
m 5
i E v g £ g 2
[¢] - —
= 5 3 E g : f£ssg 2 w &g E g5 g -
EE 2 58 3 o =5 £F 8f5g68 85858 85 e£558,°< 5 Z
o= @ 3 S 5292 3 = S s2 33 238% S g &5 e 5 E ST 3 eS8 © g G
2 2 5 S 2 53&§8S8c5 E5EPEL L= o0EgDmgoegEgSEeg o885 g e E
O»2 2 8 §2ES5C 63888 , 8558888525 °35%823283383EE8 8¢
a ES S cECT28cots gl sEsSses 800 g e 282887887
i o« E 0 EZ2 83588537 c 858 E38s8cC 38322508 cg2z583288 308 4 4c¢ 5
= £ §EEEEESSSES 8585828522883 5¢c8828¢CCS38S8Ec ¢ 2%
£ Q9 # 9 = = = = 292 3 £ c & & = o = >2 £ &35 g ccec g P== g 20 0o oo 2L Qo= =
C O 9 O = = == ¢ ¢ oL o0 o®8 .= O & 35 C O =2 .= 35 3 & O O o £ £ £ £ 5 £ % 2 2 ¢ ®
< < I < IT I LT < OO0 0 A0@mLE O LEESAsSTS>2aa0ancprergaredhnddE >

MPCV ‘A8|[eA WiN|9aN 8yl Ul paAtasqo stealy) olusbodoayiue snoliea Ag pajoajje saroads jueld [eudipsiAl ‘¢ 8jqe.L



ANTHROPOGENIC THREATS TO MEDICINAL PLANTS OF NEELUM VALLEY

Development: The unplanned development may also
cause negative impacts and lead towards the declination
of plant diversity (Tali et al., 2014). The habitats of most
plants have been badly harmed in contemporary times
due to the rise of the tourist industry (Ganie et al.,
2019). Urbanization is considered as the major factor,
causing forests to be cleared to allow for housing
projects. Similarly, unplanned roads making, tourist
spots (picnic points), cutting forests for furniture and
house making, clearing the forests for agriculture,
seasonal accommodation for tourists especially near the
lakes, waterfalls, and grassy plains in the natural areas
(especially in the upper areas of the Valley) are those
activities responsible for the decline of many plants
population and habitats such as Aconitum chasmanthum,
Delphinium pyramidale, Iris hookeriana, Euphorbia
helioscopia, Polygonum affine and Swertia speciosa.

Deforestation: =~ Deforestation leads to  habitat
fragmentation, shrinking patch size and core area, and
isolation of appropriate habitats, in addition to habitat loss
(MacDonald, 2003). Due to the unavailability of natural
gas facilities, the local communities use wood as the main
source of fuel. The fuelwood mainly comes from trimming
of lower branches or by cutting the whole tree from forest,
which is easier to collect and this generally meets the
requirements of households, and local use causes major
damage to habitat. The frequent chopping of shrubs, lower
branches, and trees for fuel and cooking also caused habitat
degradation including the increased possibility of soil
erosion. Deforestation in the Himalayan regions is
normally accredited to demographic demands and its
associated effects i.e., increase in demand for farming,
development of livestock, utilization of native forest for
fodder, fuelwood, and timber (Saira & Igbal, 2017). Forest
fire erodes many plants especially when fire damage forests
many other plants which grow under the trees are also
badly affected or sometimes even vanish from the area.
Some species such as Actaea spicata, Allium victorialis,
Angelica archangelica, A. glauca, Dipsacus inermis,
Geranium  wallichianum, Skimmia laureola, Trillium
govanianum, Valeriana jatamansi are found in the forests
or bushes with healthy growth. The deforestation not only
reduces density of trees and shrubs but also under stony
population of herbaceous plants also decline.

Livestock: Although most medicinal plants are not eaten
by livestock, however, the impact of grazing becomes high
and more serious at the end of the summer season (Alam &
Ali, 2009). Overgrazing inhibits the spread of species not
just via direct consumption but also by modifying their
microhabitats (Sher et al, 2010). The plant populations
particularly in the forests, alpine and sub-alpine pastures
are also disturbed. The pressure on medicinal plants of
livestock specifically livestock of outer nomads declines
the plant diversity at a broad scale. Plants like A/lium
humile, A. carolinianum, A. schoenoprasum, A. victorialis,
Betula utilis, Campanula latifolia, Lindelofia longiflora,
Polygonum affine have been highly affected by overgrazing
and largely eaten by cattle. Similarly, the extraction of roots
of Angelica archangelica and A. glauca for the treatment of
cattle disease cause ample damage to these plants.
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Water deficit: Climate change is rapidly becoming the
greatest threat to plants (Seaton et al., 2010). Moreover,
variation in temperature and availability and consumption
of water are the main factors that disturb the plant's
habitat. Sometimes the direction of the water change
toward another side (water supply through pipeline or
water storage to another side for human and cattle
consumption) resultantly water levering plants disappear
from their habitats. Deforestation is also another reason
for water shortage, in such a situation Swertia speciosa is
highly affected.

Habitat loss: Globally habitat loss is recognized as the
major threat to biodiversity with an extensive area of
vegetation (Brummitt ez al., 2015).

Along with mountain slopes, the rising frequency of
landslides is another threat to the survival of the medicinal
plants (Ganie ef al., 2019). A range of the medicinal plants
of Western Himalaya are facing serious threats owing to
land-use change (Pandey et al., 2019). Habitat loss was
recorded owing to many reasons like deforestation, flood,
and misuse of land, forest fire, landslides, and soil erosion.
It was observed that as other growing association plants are
also useful for plant growth it is owing to an allelopathic
effect, provide shade for shade-loving plants, increase the
organic matter, provide suitable microbes, increase soil
moisture and perforation. Such types of association of
plants were seen almost in all ecological zones. Likewise,
under the forests and shrubs-Actaeaspicata, Allium
victorialis, Angelica glauca, Trillium govanianum, Valerina
Jjatamansi and Geranium wallichianum were observed with
healthy growth. Thus, their habitats are interlinked with the
dense forests and shrubs growth. The healthy growth of
many other plants-Aconitum heterophyllum, Campanula
latifolia, Sinopodophyllum hexandrum, Fritillaria cirrhosa
were observed in association form with many other herbs in
the subalpine pastures. Unplanned land use/soil erosion
cause major damage to habitat loss of many medicinal
species. Dar & Nagshi (2002) argued that soil erosion could
wash away into the nearby water sources, caused to
increase sedimentation levels creating detrimental effects
on the plant diversity. The landslides not only affect the
large expanse of the natural population but also cause
fragmentation of habitat.

Immediate required conservation measures: An
appropriate method of conservation amplification on a
wide scale for conserving the medicinal flora is in-situ
conservation, which covers biosphere reserves,
sanctuaries, woodland, and other natural habitats.
Production of medicinal plants will be maintained under
such activities because plants grow without any influence
and are undisturbed (Natesh, 2000). The Himalayas
region of Pakistan demands tremendous concentration for
the conservation and sensible use of natural riches.
Propagation of medicinal plants on a scientific basis will
be profitable to reduce pressure on plants. In this regards
public support and awareness through training should be
mandatory (Saira & Igbal, 2017).
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Currently, no conservation strategy has been
implemented by Government, local and NGOs level, and
nobody propagates these plants in agricultural land. The
local inhabitants indiscriminately collect these medicinal
plants from natural habitats, which is quite alarming.
Therefore we must have to pay attention to our precious
medicinal plants to prevent them from extinction. For
conserving and sustaining the beauty of nature, the
following recommendations must be applied on an
immediate basis to guarantee sustainable uses.

%+ Ensure sustainable harvesting, it would be possible
through (i) Whole aerial part of the entire plant
population in the same habitat should not be picked; (ii)
avoid collecting where there are few plants. (iii) It is
important to save some plants from the collection sites,
(iv) plant from sensitive habitats should not be collected,
(V) collection should be done at the right time.

«+ Alternate energy choices such as solar panels and
LPG should be provided to reduce their reliance on
fuelwood. Another option would be to provide these
rural inhabitants with subsidized gas stoves and
cylinders, reducing their dependency on forest
resources for fuelwood.

+«» Grazing of livestock should be stopped in susceptible
areas.

¢+ Tree and shrubs which are essential for the growth of
other herbaceous plants should be protected.

% To improve techniques for production, storage and
harvesting.

¢+ Increase the number of honest, well-trained, and well-
paid custodians/staff for the protection of wildlife.

+ Increase in employment and income of the local
people.

+ Most plants can be protected by applying strong law
enforcement.

%+ To ensure targets and techniques for monitoring and
keeping complete records on medicinal plants of
protected areas as well.

«+ Awareness should be created among locals through
introducing formal courses, conducting programs,
and educational campaigns.

« Barrication or signage is mandatory for the flora
which is at high risk of extinction.

Conclusion

In the Neelum Valley, most medicinal plants meet
various combinations of threats; these anthropogenic
threats are highly involved in declining the medicinal plant
diversity in the area. Locals rely on forest (Abies pindrow,
Cedrus deodara, Pinus wallichiana and Picea smithiana)
to meet fuel needs and build houses. Deforestation not only
reduces the tree diversity rather responsible for the habitat
loss of many other herbs. On the other hand,
overexploitation of medicinal herbs for revenue generation
and local use is another major threat to most plants.
Checking and monitoring policies are weak and the area is
highly under pressure by overgrazing. Among the all
studied plants almost 77% medicinal plants are under huge
pressure owing to human-caused threats. For the protection

SHABIR IJAZ ET AL.,

of the rich diversity of the Neelum Valley short and long-
term conservation measures should be immediately
implemented.
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