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Elemental and nutritional potentials are essential in markhor (Capra falconeri cashmiriensis) diets aimed
at healthiness and fitness. Scarcities in animal diet can reduce population. Therefore, elemental and
nutritional values of six plant species were investigated in markhor (Capra falconeri cashmiriensis)
habitat through elemental analysis in Centralized Resource Laboratory, University of Peshawar and
nutritional analysis in Soil and Plant Nutrition Laboratory Agriculture Research Institute (ARI) Tarnab
Farm Peshawar. Two methods of elemental analysis reported highest result in the same species that
Carbon with 69.38 and 75.46 and Aluminum with 0.33 and 0.16 was highest in Quercus ilex. Oxygen
(40.85 and 35.48 ) was highest in Ephedra gerardiana; Magnesium (0.55 and 0.31) in Prunus
amygdalus; Silicon (0.55 and 0.27) in Pistacia integerrima; Sulphur (0.28 and 0.12) was Ephedra
gerardiana,; Potassium (1.21and 0.42) in Artemisia brevifolia,; Calcium (2.89 and 0.99) Prunus
amygdalus; Copper (2.89 and 0.18) in Artemisia brevifolia,; Zinc with 0.68 and 0.14 was found in
Pistacia integerrima only. The % moisture was highest in Quercus ilex with 9.51%. The % ash and fats
were highest in Artemisia brevifolia with 21.18 % and 20.0 % respectively. The finding reveals that the
plants in the study area fulfill diet requirements of markhor. Highest variance was found in Carbon
0%=24.55 and 02=29.45 and Oxygen 62=14.12 and 02=13.70 while % fats 0°=4553.

Keywords: Elemental and nutritional value, Markhor habitat, Toshi Shasha Conservancy, District Chitral, Pakistan

INTRODUCTION

The wild ungulates including markhor (Capra
falconeri cashmiriensis Wagner) health is
dependent on the available plant species in its
habitat. The dietary minerals of plants play a key
role in providing energy to the animals. Various
plant species have different elements but the
concentration of element in one plant is varied
than the other, depending on constraints of
environment, genotype and species (Soetan et al.,
2010). A balanced diet which contain various
sources of plant food can provide a satisfactory
dietary intake of those minerals elements which

are essential for the health of a given species.
Mineral elements have a great importance for
plant nutrition, animal. To evaluate adequacy of
minerals and the dietary intake, collection of
information about mineral elements is needed
(Simsek and Aykut, 2007). Generally, an animal
which is well- nourished, can fights with diseases
even at the time of exposing to infection than the
animal which is malnutritional. The immune
system of an animal stop fighting with infections
when exposed to pathogens but due to proper
nutrition the immune system develops and reduce
the incidence of diseases (Klasing, 2007) but the
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animal requires protein and energy for
improvement of immune system (Conroy, 2005).
The present study is carried out to assess

elemental and nutritional value of plants in
markhor (Capra falconeri cashmiriensis) habitat
Toshi Shasha conservancy Chitral Khyber
Pakhtunkhwa Pakistan.
MATERIALS AND METHODS
Study area

Toshi Shasha conservancy is located in
district Chitral (figure-1). Toshi Shasha is a

remarkable habitat of markhor (Capra falconeri

animal. Toshi Shasha is positioned between 35°
57' 13" N and 31° 48' 51.70" E. It has borders on
the north with Shoghor ridge, in the west with
Chitral Gol National Park, in the east with
watershed line between Mastuj River and Lotkoh
River and in the south is boundary between
Lotkoh and Chitral. The area was declared as
game reserve in 1979 with an area of 1045
hectares but due to floral and faunal diversity the
area was extended to core zone and redesigned
as community game reserve with an area of
20000 hectares in December 16, 1998 (Ali et al.,
2015).
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Figure-1: Location of Toshi Shasha conservancy Chitral

Bioscience Research, 2020 volume 17(2): 1299-1307

1300



Syed Fazal Baqi Kakakhel

Elemental and nutritional values of plants in Markhor habitat Pakistan

The area is dry temperate. The Quercus ilex
grows on slopes and other species include
Artimisia brevifolia, Prunus amygdalus, Ephedra
gerardiana, Pisticia integerrima, Indigofera
species, Picea smithiana, Abies pindrow and
Cedrus deodara also found in the study area., (Ali
and Qaiser, 2009; Khan et al., 2012 and Ashraf et
al., 2014).

Methods

The study was conducted during April to June
2015. Plants were identified with the help of
authentic literature i.e., Ali and Nasir, 1989-1991;
Nasir and Ali, 1970-1989 and 1980-2005; Ali and
Qaiser, 1993-2018.

The plant specimens were dried in shade for
20 days till it dried out completely. The specimens
were cleaned from dust and were grinded into
powder with the help of a grinding machine. The
powder specimens were kept in air tight glass jars
and plastic bottles to keep them away from any
type of contamination and moisture.

For elemental analysis powdered specimens
were transferred to a metallic stub using a double-
sided cello tape and coated with silver by using
(JEE-420) Model Vacuum Evaporator (JEOL). Six
specimens were inserted at a time for elemental
analysis. The elemental analysis was carried out
for leaves of all the six specimens.

The elemental analysis was carried out at
Centralized Resource Laboratory, University of
Peshawar by using Energy Depressive X-rays
Spectrometer (EDX), Model Inca-200, Oxford
Instruments Company (Made in U.K.. The
Scanning Electron Microscope was connected to
the computer and operated with the help of
computer software. Automated software EDX
(INCA analyzer) was used and the results were
noted both in digits and graphical form. This
method was also used by AOAC, 1984; Hussain
et al., 2009a, b and 2010a, b.

The nutritional analysis of plant samples
including leaves of plants, collected green from
markhor habitat was provided to the laboratory
after processing such as air drying under shade,
and crushed into powder through 1 mm sieve and
the nutritional value of each plant species to
markhor was find out and analyzed at Soil and
Plant Nutrition Laboratory Agriculture Research
Institute (ARI) Tarnab Farm Peshawar. This
method was also used by numerous researchers
include; (Anonymous. 1990; Haro et al., 1968;
Boussama et al., 1999 and Das et al., 1997).

Statistical analysis for variance
Variance was calculated using the following
formula.

e z (X —pe)?

N

1-p is mean of all sample time
2-x is the sample time observation
3-N is number of samples

RESULTS

Elemental analysis by % weight

Parts of six plants were studies for 11
elements comprising Carbon, Oxygen,
Magnesium,  Aluminum, Silicon, Sulphur,
Potassium, Calcium, Iron, Copper and Zinc. The
parts include leaves. The % by weight of elements
was different in all the species. It is evident from
the table-1 that Quercus ilex was the dominant
species with % weight Carbon of 69.38 and
ranged gradually between 54.15-59.04 in
theremaining five species. The Oxygen and
Silicon varied slowly with 29.41-40.85 and 0.16-
0.55 in all six species. The Calcium varied slowly
from to 2.12 to 2.89 in Ephedra gerardiana,
Fraxinus hookeri, Pistacia integerrima, Prunus
amygdalus and Prunus amygdalus while it was
comparatively low 0.34 and 1.09 in Quercus ilex
and Artemisia brevifolia. The Magnesium ranged
slowly 0.16 to 0.55, Aluminum (0.14-0.33),
Sulphur  (0.22-0.28), Potassium (0.52-1.21),
Copper (0.59-0.84) and Zinc 0.68 merely in
Pistacia integerrima. However, the Magnesium
remained zero in Quercus ilex, Aluminum in
Artemisia brevifolia, Sulphur in Fraxinus hookeri,
Pistacia integerrima, Prunus amygdalus, Quercus
ilex, Potassium in Quercus ilex, Copper in all the
six species and Zinc in Artemisia brevifolia,
Ephedra gerardiana, Pistacia integerrima, Prunus
amygdalus, and Quercus ilex.

Elemental analysis by % atomic absorption

The elements in leaves of six plants were also
studied by % atomic absorption. The % atomic
absorption of elements was dissimilar in all the six
species. It is clear from the table-2 that Quercus
ilex was the dominant species with Carbon 75.46
and changed gradually between 62.66 to 67.06 in
the remaining five species. The Oxygen and
Silicon varied slowly with 24.01-35.48 and 0.08-
0.27 in all six species.
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Tablel: Elemental analysis of plants by % weight Toshi Shasha Conservancy Chitral

Parts

Plants of Carbon Oxygen Silicon0.66) Calcium Magnesium | Aluminum Sulphur Potassium Copper Iron Zinc
plants (0?=24.55) | (02=14.12) : (02=0.76) (02=0.036) (02=0.43) (02=0.014) (02=0.15) (02=0.12) | (0*=00) | (0*=0.064)
Artemisia
brevifolia Leaves 59.04 37.07 0.36 1.09 0.16 00 0.22 1.21 0.84 00 00
Wall. ex DC.
Ephedra
gfl\r,:ﬁ':;‘a Leaves 54.15 40.85 0.16 2.45 051 0.14 0.28 0.87 0.60 00 00
Stapf.
Fraxinus
hookeri Leaves 56.19 39.51 0.42 2.26 0.33 0.27 00 1.02 00 00 00
Wenzig.
Pistacia
J'”f_egse”'ma Leaves 57.78 37.23 0.55 2.12 0.35 0.18 00 0.52 0.59 00 0.68
. L. Stewart
ex Brandis.
Prunus
amygdalus 013
Var. amara Leaves 56.39 39.01 0.34 2.89 0.55 ' 00 0.69 00 00 00
(Ludwig ex.
DC.)
Quercus ilex
auct. non Leaves 69.38 29.41 0.53 0.34 00 0.33 00 00 00 00 00
Linn.
Bioscience Research, 2020 volume 17(2): 1299-1307 1302
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Table-2: Elemental analysis of Plants by % Atomic absorption Toshi Shasha Conservancy Chitral

Plants

Parts
of
plants

Carbon
(02=29.45)

Oxygen
(0%=13.7)

Magnesium
(0°=0.086)

Aluminum
(02=0.47)

Silicon
(02=0.0038)

Sulphur
(0°=0.0025)

Potassium
(02=0.049)

Calcium
(02=0.091)

Iron
(02=0.00)

Copper
(0%=.005)

Zinc
(02=0.0005)

Artemisia

brevifolia

Wall. ex
DC.

Leaves

67.06

31.61

0.09

00

0.18

0.09

0.42

0.37

00

0.18

00

Ephedra
gerardiana
Wall. ex
Stapf.

Leaves

62.66

35.48

0.29

0.07

0.08

0.12

0.31

0.85

00

0.13

00

Fraxinus
hookeri
Wenzig.

Leaves

64.36

33.98

0.19

0.14

0.21

00

0.36

0.78

00

00

00

Pistacia
integerrima
J. L.
Stewart ex
Brandis.

Leaves

66.22

32.03

0.20

0.09

0.27

00

0.18

0.73

00

0.13

0.14

Prunus
amygdalus
Var. amara

(Ludwig

ex. DC))

Leaves

64.65

33.57

0.31

0.07

0.17

00

0.24

0.99

00

00

00

Quercus
ilex auct
.non Linn.

Leaves

75.46

24.01

00

0.16

0.25

00

00

0.11

00

00

00
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Table3: % moisture, Ash and Fats in plants of Toshi Shasha Conservancy Chitral

Plant Ppe}grftgf % Moisture (02=0.53) | % Ash (?=528) | % Fats (0?=4553)
Artemisia brevifolia Wall. ex DC. Leaves 8.344 21.18 20.0
Ephedra geg?;‘;'fa”a Wall. ex Leaves 9.065 2.506 10.0
Fraxinus hookeri Wenzig. Leaves 9.106 2.838 9.0
Pistacia integerrima
J. L. Stewart ex Brandis. Leaves 7481 2381 19.0
Prunus amygdalus Var. amara
(Ludwig ex. DC.) Leaves 7.824 2.032 12.0
Quercus ilex auct. non Linn. Leaves 9.510 2.532 18.0

The Calcium slowly persisted different from to
0.11 to 0.85. The Magnesium ranged gradually
0.09 to 0.31, Aluminum (0.07-0.16), Sulphur
(0.09-0.12), Potassium (0.18-0.42), Copper (0.13-
0.18) and Zinc 0.14 only in Pistacia integerrima.
However, the Magnesium remained zero in
Quercus ilex, Aluminum in Artemisia brevifolia,
Sulphur in Fraxinus hookeri, Pistacia integerrima,
Prunus amygdalus, Quercus ilex, Potassium in
Quercus ilex, Copper in Prunus amygdalus,
Quercus ilex and Zinc in Artemisia brevifolia,
Ephedra gerardiana, Pistacia integerrima, Prunus
amygdalus, and Quercus ilex

Nutritional analysis

Nutritional value in 6 plants was studies and
% moisture, % ash and % fats were finding out. A
gradual change of % moisture was uncovered.
Highest % moisture was recorded in Quercus ilex
with 9.51 % and ranged between other species
7.481 %-9.106 %. The dominant species in % ash
was Artemisia brevifolia with 21.18 % and the
other species ranged gradually between 2.032%-
2.838 %. Artemisia brevifolia was also the
dominant species in % fats with 20.0 % followed
by Quercus ilex with 18.0 %, Pistacia integerrima
19.0 % and retained from 9.0 % to 12.0 % in the
remaining species (table-3.

Variance

Variance was calculated using statistical
formula. Variance of elements was calculated
from the data resulted by using % weight method
and atomic absorption method. The data resulted
from % weight method of elemental analysis,
highest variance was found in Carbon (02=24.55)
and oxygen (0%=14.12) followed while in the
remaining elements variance ranged between o2
=0 to 2=0.76.

The data resulted from atomic absorption
method variance was calculated and highest
variance was found in Carbon (0%2=29.45) and

Oxygen (0%=13.7) while the variance ranged
between o?= 0 to =0.47 in the remaining
elements.

Variance was also calculated in % moisture,
% ash and % fats. Highest variance was found in
% fats (0?=4553) followed by % ash (6%=528) and
% moisture (02=0.53).

DISCUSSION

Observing 11 elements through % weight
method highest concentration of 9 elements was
found in two species comprising Ephedra
gerardiana and Pistacia integerrema. By contrast
using atomic absorption method the same
concentration also remained maximum in the
same two species but also expand to another
species Artemisia brevifolia. The second
concentration with 8 elements was found in
Artemisia brevifolia only using % weight method.
While adopting atomic absorption method this
concentration reduced to 7 elements and expand
to two other species such as Fraxinus hookeri and
Prunus amygdalus. The 3 concentration with 7
elements was recorded in two species comprise
Fraxinus hookeri and Prunus amygdalus using %
weight method while reduced to 6 in Quercus ilex
by use of % weight method. By comparison, using
atomic absorption method this concentration
reduced to 5 elements in Quercus ilex only.

The nutritional analysis was also investigated
in leaves of 6 plants species and three
parameters were studied include % moisture, %
ash and % fats. Artemisia brevifolia was the
dominant species in % ash and % fats while
Quercus ilex was the dominant species in %
moisture. The change in elemental and nutritional
value of plants may be due to the soil condition
and plant growth. Numerous researchers have
also contributed in determining nutritional value of
plants include (Dike, 2010; Akubugwo et al., 2000;
Hussain et al., 2010; Afolayan and Jimoh, 2009;
Maisuthisakul et al., 2008).

The occurrence and concentrations of several
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elements in various plant vary on the structure of
the soil, fertilizers and water consumed as well as
acceptability, choosiness and absorbability of
plants for the acceptance of these elements.
Hence, the detected differences in concentration
of the elements are credited to the nature of the
plant in addition to its habitats (Rajurkar and
Damame, 1997). The maximum concentration of
elements reveal that plants assimilate and
accumulate numerous elements from the soil. it is
clear that the majority of these plants accumulate
essential, helpful and useful elements for animals
and plant. The existence of these elements
exposes their function as basic nutrient elements,
frequently as activators in enzyme complexes of
metal-ligand (Valkovic, 1975). The highest
concentration of particular metals, Calcium,
Magnesium, Potassium and Iron in the plants are
important for usual functioning and good growth of
the plant (Underwood, 1971). Copper and Zinc
are crucial for hair development and for improving
the rate of milk making by pregnant female
animals (Valkovic, 1975).

Grazing and browsing of free-ranging
ungulates including markhor (Capra falconeri
cashmiriensis) depends upon several ecological
factors such as nutritional resources, nutritional
requirements and inter and intra specific
interactions.

Nutritional interactions are established at
three levels, the population, individual and the
ecosystem. The wildlife populations and food of
high quality are directly proportion to one another
while by contrast high nutritional control over
animals causes selection pressure, resulting small
sizes of population (Simard et al., 2008). Whereas
over densities of ungulates reduce the sources of
food diversity resulting decrease of other
associations or even affect population of other
species such as carnivores (Berger et al, 2001,
Allombert et al., 2005).

CONCLUSION

Leaves of six plant species were studied for
finding elemental values. Two methods include %
weight and atomic absorption methods were used.
Observing order of elements on the basis of
values in all species using % weight method,
showed order Carbon > Oxygen > Calcium >
Silicon > Potassium =Copper > Magnesium >
Aluminum > Zinc > Sulphur > Iron. By contrast
using atomic absorption method reveals order
Carbon >Oxygen >Calcium >Potassium > Silicon
>Aluminum >Magnesium >Copper >Sulphur >Zinc
> [ron. The two methods differ order in Potassium,

Silicon, Aluminum, Magnesium, Copper, Sulphur
and Zinc. Elemental analysis carried out through
% weight and atomic absorption methods.
Findings of both methods reveal highest results in
the same species that Carbon with 69.38 and
75.46 and Aluminum with 0.33 and 0.16 was
highest in Quercus ilex using % weight and atomic
absorption methods respectively. Oxygen (40.85
and 35.48 ) was highest in Ephedra gerardiana;
Magnesium (0.55 and 0.31) in Prunus amygdalus;
Silicon (0.55 and 0.27) in Pistacia integerrima;
Sulphur (0.28 and 0.12) was Ephedra gerardiana,;
Potassium (1.21and 0.42) in Artemisia brevifolia,;
Calcium (2.89 and 0.99) Prunus amygdalus;
Copper (2.89 and 0.18) in Artemisia brevifolia,;
Zinc with 0.68 and 0.14 was found in Pistacia
integerrima only and iron remained zero
throughout all species. The % moisture was
highest in Quercus ilex with 9.51%. % ash and %
fats were highest in Artemisia brevifolia with 21.18
% and 20.0 % respectively. The finding reveals
that the plants in the study area fulfill diet
requirements of markhor. Highest variance was
found in Carbon 0%=24.55 and 0%=29.45 and
Oxygen 0%2=14.12 and 0%=13.70 while % fats
02=4553.

The results reveal that the elemental and
nutritional values of plants fulfill diet requirements
of markhor (Capra falconeri cashmiriensis) in the
study area. The study area supports viable
population of markhor. Markhor is offered for
trophy hunting in the area. Trophy hunting
encourage conservation efforts and improve
community development and livelihood in the
study area. This study may enable
conservationists and policy makers on managing
diet of markhor in related habitats.
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