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1. INTRODUCTION

Agro-pastoral activities play a crucial role in 
the growth of the local economy in rural areas 

of Pakistan, accounting for over half of the total 
agricultural production and 10.6 % of the national 
GDP [1]. In the economy of the world, where land 
cultivation is difficult and livestock husbandry is 
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Abstract: Indigenous people have been using local grasses for the rearing of their animals. This botanical endeavor 
is the first study about the documentation from district Charsadda regarding the traditional awareness of the usage 
of grasses and their feeding system. Perennial grasses show numerous useful traits as energy crops and have been 
expanding enthusiasm for their utilization since the last century.  Proficient production of energy from such enduring 
grasses requires the decision of the most proper grass species for the natural, climatic, and ecological conditions. 
In the present study, eleven grass species (Alopecurus myosuroides, Apluda mutica, Bromus catharticus, Cenchrus 
ciliaris, Cymbopogon jwarancusa, Desmostachya bipinnata, Dichanthium annulatum, Hordeum murinum, Leptochloa 
chinensis, Phalaris minor, and Polypogon fugax) were collected and screened to check their potential of usage as forage 
at three phenological stages (pre-reproductive, reproductive and post-reproductive stages). The selected forage grasses 
were evaluated for proximate and mineral contents in three phenological phases. The principal minerals (C, Al, Mg, Si, 
S, P, Cl, Ca, K, Mn, N, Cu, Fe, Zn, and Na) were investigated which are vital for the appropriate development, growth, 
health, and other physiological functions in cattle’s. The level of common essentials elements improved in plants 
through various phenological stages except for a few species. All eleven species have a high value of carbohydrates 
and a low value of crude protein. Percent moisture contents were maximum in Phalaris minor10.4% but low ash 
contents in Alopecurus myosuroides 6.423 %. Palatability classes revealed that 2 forage grasses were moderately 
palatable, 5 kinds of grasses were highly palatable and 4 species were less palatable. All the highlighted species in 
the present results (proximate and nutrient composition) suggest that they have a high potential for cattle as fodder 
and fulfill the current gap of fodder. Grasses were mainly available and had ethno-veterinary value during August 
and October. This document of traditional livestock feeding in Charsadda will underline the value of maintaining 
traditional information that has been poorly recorded before. 
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the key and sometimes unique survival strategy and 
source of income for the local communities, these 
activities are especially significant. Besides, milk 
and meat production can counteract the effect of 
climate unpredictability on fluctuations in the food 
supply, especially in areas where crop shortages are 
frequent. In Pakistan, 8.1 % of buffaloes, 13.5 % 
of cattle, 15.3 % of sheep, and 14.4 % of goats are 
raised in different districts, according to data stated 
[2]. Sustainable livestock production under harsh 
climatic conditions requires effective strategies 
to enhance the use and management of fodder 
[3]. Fodder plant species provide a huge potential 
source of protein for ruminants of those regions.  

Until recent time, ruminant feeding systems 
generally ignored these feed resources, mainly due 
to insufficient information and knowledge about 
different aspects of their valuable use and as well 
as lack of initiative step related to the advancement 
of more new innovative systems of feeding [4]. 
The demand for milk, meat, and other products 
obtained from animal increase day by day in the 
country. However, these products are limiting in 
the dry season due to a shortage of feed [5]. There 
are several alternatives, which can increase these 
productivity levels. Among these alternatives, 
improved grasses and legumes are better solutions. 
However, grasses have great natural occurrences in 
most regions and high adaptation to environmental 
stresses and other harsh conditions [6]. Deficient 
nutrient composition in livestock takes frequently 
related to substantial losses to the ranchers because 
of conditional losses, cattle weight, reduced 
capacity of reproduction, and increased mortality 
rate [7, 8]. Today, it has been a big challenge to 
provide a safe, healthy, and nutritious source of 
food for poor income group and the undernourished 
population of the developing world. 

Scarcity, high cost, and unreliable supply of 
healthy food in the developing and underdeveloped 
countries have resulted in the find out the cheap and 
alternative source of healthy and nutritious food 
[9]. The proximate and elemental analysis has a key 
role to study the potential of nutrient contents in 
the selected weed grasses which provide a proper 
level of nutrition to ruminants for their existence 
in the biosphere. Weedy grasses and also forbs 
plants are necessary to study their contents as well 
as their benefit to livestock management and study 

the wealth of the key palatable species for grazing 
purposes [10]. In the family Poaceae, various types 
of grasses are locally used for different purposes 
like many therapeutic uses decorative as well as 
for forage purposes [11]. There are two steps for 
considering plant elements for their potential 
function in livestock. In the first step, those elements 
are selected which are the main constituents of each 
diet which is the main source of energy for the normal 
metabolism and growth, while the development of 
pathogenic symptoms in livestock, while in the 
second food diet heat pathogenic symptom can be 
comforted by substituting the key elements. The 
trace elements and macro-microelements when no 
function then it is combined with other elements 
for proper functioning which prevent the improper 
deficiency of elements which have a key role in the 
sustainable life of a ruminant’s animal [12]. About 
40 elements are known as the key elements for the 
life system of plants and animals in an ecosystem. 

An element is deliberated vital when the decline 
of its acquaintance under a positive range marks 
reliably in a decrease in a physiologically basic 
function, or the elements which are the core part of 
carbon-based structured compounds acting a vital 
for that organism existence [13]. Plants possessed 
basic nutrients like fats, protein, carbohydrates, etc. 
along with phytochemical residents of the plants 
which are imperative medicinally and these are 
accountable for the growth and change of living 
beings [14]. The Protein macromolecule is a type 
of nitrogen complex organic compound, which 
are the basic constituents of plants and animals on 
earth [15]. 

Various nutrient indices like nutrient value, 
antioxidant capacity, and antioxidant composition 
examination provided by the following grasses 
species available in our nation, which provide 
potency for various herbal medicines preparation 
[16]. Shortage of quality animal feeds, especially in 
developing international locations has necessitated 
investigations of several novel opportunity sources 
of feeding substances for viable incorporation into 
animal diets [17]. The grazing animals get their 
nourishment from the plants while these plants get 
their mineral nutrient and nutrient requirement from 
the soil source. Grass species generally have different 
minerals concentrations among them and these 
are also influenced by climatic factors, soil, water 
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treatment, chemical application, plant development 
stage, and plant parts [18]. The weedy grasses have 
a high potential of macro-micro minerals and are 
considered the best food for livestock management 
[19]. Grasses play a vital role in supporting and 
enhancing grassland and animal production in 
any region. Along these, there is a great need for 
continuous search of high productively, edaphically, 
and environmentally adapted grass species to react 
prevailing and embryonic limitations, altering 
stresses and prospects to build feed supply for 
animals particularly during the dry season under 
various systems [20]. The data regarding the 
mineral nutritive potency of natural grasses in dry 
grasslands in diverse zones of Pakistan. In directive 
to improve livestock production in ruminant 
animals for feed on the pasture fodders, particularly, 
throughout wintertime or dry season, therefore it 
is a basic requirement to increase with micro and 
macro mineral sources [21]. 

Traditional knowledge can be an important 
source of information on local wild forage resources 
and their nutritional properties from this viewpoint. 
Several studies have shown that smallholder 
farmers have a strong practical knowledge of the 
value and quality of plants used for feeding animals 
in many parts of the world. Therefore, information 
on wild grasses regarding their nutritional value, 
cell wall composition, secondary metabolites, 
antioxidant activities, antimicrobial activities, and 
their biological significance must be useful for 
future use.  

2.   MATERIALS AND METHODS

2.1. Collection of grasses samples
 
A total of eleven wild weedy grasses (Alopecurus 
myosuroides, Apluda mutica, Bromus catharticus, 
Cenchrus ciliaris, Cymbopogon jwarancusa, 
Desmostachya bipinnata, Dichanthium annulatum, 
Hordeum murinum, Leptochloa chinensis, Phalaris 
minor and Polypogon fugax were collected from 
district Charsadda, Pakistan in three phenological 
stages (pre-reproductive, reproductive and post-
reproductive). Two kg of each sample were collected 
and dried in shade for 21 days (3 weeks), grinded 
into a powder, and then kept in air polythene bags.  

2.2. Site Details

The Charsadda district has an area of 996 km2, 
situated in 34° 03’ to 34° 28’ N latitude and 71° 28’ 
to 71° 33’ E longitude surrounded in the north by 
district Malakand, in the east side by Mardan, on 
the south by two district Peshawar and Nowshera 
and on the west side by Mohmand Agency with 
porous sandy soil. The area has fine alluvial 
deposits with porous and light nature of sandy soil 
to a depth of 1 to 6m. Below this, the sand mixture 
of clays, frequently collective with cots of nodular 
limestone tracked by shingle and sands. The mean 
annual maximum temperature is 29.4 ºC and the 
minimum temperature is 15.9 ºC with mean annual 
precipitation of 403.8 mm and relative humidity is 
54.7 % [22]. 

2.3. Macro and micronutrient analysis

For the minerals profile of the plants, plant samples 
were dried in an air broiler at 70oC for 48 hours, 
crushed through a strainer (0.001 m), and exposed 
to wet acid digestion [23]. The minerals, Phophorys 
(P) and Potasium (K) were qualified following flame 
Photometer and UV/visible Spectro Photometer 
(Shimadzu UV-1601PC). Different nutrients like 
Ca, Mg, Fe, Mn, Zn, Cu, and Pb were screened out 
using Atomic Absorption Spectrometer. 

2.4. Proximate analysis

The collected specimens were analyzed for 
proximate analysis of dry material, moisture, 
total ash contents, crude fiber, crude protein, fat, 
nitrogen-free extract, and carbohydrates.

i. Dry Matter (%)
Dry Matter (DM) percentage of the forage plants 
was determined from oven-dried samples at 65 oC 
for 72 hours following the AOAC method [24]. 

ii. Ash Content (%) 
Ash Content was determined using one to two 
grams of plant sample in Muffle furnace at 550-600 
oC, kept for eight hours according to the AOAC 
method [24]. 
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 Weight of fresh sample
Weight of dried sample x 100Dry Matter ( % ) =

  
 
ii. Ash Content (%)  
Ash Content was determined using one to two grams 
of plant sample in Muffle furnace at 550-600 oC, kept 
for eight hours according to the AOAC method [24].  
 
 Ash contents ( % ) = Weight of ash x 100

Weight of fresh sample  
iii. Crude Protein (CP) 
Crude Protein percentage was quantified following the 
micro Kjeldahl method [24].  

 
 Sample weight x 1000Crude protein (%) =

(ml H SO - blank) x N x 6.25 x 14.012 4 

  
iv. Crude Fibers (CF) 
Crude fibers (CF) were evaluated following the AOAC 
method [24].  
 
 
 
v. Crude Fat (Cf) 
Crude Fats were determined from ether extract by 
using the reflux apparatus described by May and 
Galyean [25]. 
 
 
                                Weight of sample

Weight of extract  Ether extract (%) = x 100
 

 
vi. Nitrogen Free Extract (NFE) 

Nitrogen free extract (NFE) was calculated as below 
by method of May and Galyean [25]. 
 
NFE = Dry matter % (% Ash + % CF + % Ether 
extract *+ % CP). 
 

Crude fiber (%) =  
                              

Loss in weight in ignition x 100
Weight of Sample
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iii. Crude Protein (CP)
Crude Protein percentage was quantified following 
the micro Kjeldahl method [24].   

iv. Crude Fibers (CF)
Crude fibers (CF) were evaluated following the 
AOAC method [24]. 

v. Crude Fat (Cf)
Crude Fats were determined from ether extract by 
using the reflux apparatus described by May and 
Galyean [25].

 
vi. Nitrogen Free Extract (NFE)
Nitrogen free extract (NFE) was calculated as 
below by method of May and Galyean [25].

NFE = Dry matter % (% Ash + % CF + % Ether 
extract *+ % CP).

3.   RESULTS AND DISCUSSIONS

3.1 Macro and Micronutrient Assessment,      
       Distribution, and Palatability Ratio of Forage 
     Grasses 

Grasses contain a high quantity of silicates and 
potash due to which it is non-palatable to cattle. 
Leaves contain more ether concentration and crude 
protein than stems and lower in lignin, cellulose, 
and rough fiber. As grasses and wide leaved 
herbs develop, they decline in crude proteins and 
increase in rough fibers, lignin, cellulose, and 
carbohydrates level. Mineral constituents influence 
the palatability of species as well as diminish 
health growth, productivity, and regenerative limit 
of browsing and grazing animals. The mineral 
contents of fodder plants commonly expanded/
diminished conflictingly with the advancing 
phenological development stages in many plants 
[26, 27 and 28]. Result in Table 1 shows that all the 
eleven weedy grass species has high nutritional and 
proximate value and can be used as a good source 
of fodder. Different variation has been depicted in 
the composition of macro and micro minerals as 
well as nutrients. 

In the present work, a total of fifteen minerals 
were analyzed in three different phenological 

stages. The outcomes display that content of 
magnesium is present only in the pre-reproductive 
stage in Alopecurus myosuroides (0.10 %) while in 
the reproductive stage and post-reproductive stage 
magnesium contents were not detected. In Apluda 
mutica magnesium contents is maximum in post-
reproductive stage (0.42 %) while low magnesium 
contents in reproductive stage (0.18 %), in Bromus 
catharticus (0.42 %), Cenchrus ciliaris (0.23 %), 
Hordeum murinum (0.42 %) and Phalaris minor 
(0.26 %) magnesium contents is maximum in 
only pre-reproductive stage. While Cymbopogon 
jwarencosa (0.28 %), Dichanthium annulatum 
(0.30 %) and Polypogon fugax (0.29 %) magnesium 
contents is present in post-reproductive stage. In 
Leptochloa chinensis (0.39 %) magnesium contents 
are maximum in the reproductive stage while in 
Desmostachya bipinnata no magnesium contents 
were detected in all phenological stages (Table 1). 

In general, forage Mg concentrations have 
been improved at a comparatively low level of Mg 
application on acid, sandy soils. In comparison, 
calcareous and fine textured soil requires very 
high rates of Mg application to increase forage 
Mg concentrations, often making Mg fertilization 
impractical [29]. Based on investigation with 
fine textured soil it was determined that Mg 
fragmentation did not confirm tolerable level of 
Mg for livestock’s. Low level of magnesium cause 
hypomagnesaemia disorders in gastrointestinal 
tract of grazing ruminants [30, 31]. Mg shortage is 
characteristically linked with observable intervene 
which causes phenomenon of chlorosis and growth 
pattern [32]. Carbon, silicon, chlorine, potassium 
and calcium contents were detected in all eleven 
species in all phenological stages (Table 1). Silicon 
is responsible for the formation of bones and teeth 
in cattle [33]. Potassium level can be increased 
for cattles in the form of freely obtainable food 
diets such as KCl2, KHCO3, KCO3 or KSO4. The 
high content of calcium might be described by a 
quantity of fodder plant species [34]. Aluminium 
content is present in Alopecurus myosuroides 
(0.13 %) and Desmostachya bipinnata (0.10 %) 
only in pre reproductive stage while in Polypogon 
fugax (0.14 %) aluminium content is present only 
in post reproductive stage. Aluminum content is 
high than15 mg/kg could be a sever tricky and 
beyond 50 mg/kg lethal in case of the economics 
of the liming would be measured to overcome this 
difficult [35]. Manganese content is present only in 
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shown that smallholder farmers have a strong practical 
knowledge of the value and quality of plants used for 
feeding animals in many parts of the world. Therefore, 
information on wild grasses regarding their nutritional 
value, cell wall composition, secondary metabolites, 
antioxidant activities, antimicrobial activities, and their 
biological significance must be useful for future use.   

2. MATERIALS AND METHODS  

2.1. Collection of grasses samples  
A total of eleven wild weedy kinds of grass 
(Alopecurus myosuroides, Apluda mutica, Bromus 
catharticus, Cenchrus ciliaris, Cymbopogon 
jwarancusa, Desmostachya bipinnata, Dichanthium 
annulatum, Hordeum murinum, Leptochloa chinensis, 
Phalaris minor and Polypogon fugax were collected 
from district Charsadda, Pakistan in three phenological 
stages (pre-reproductive, reproductive and post-
reproductive). Two kilograms of each sample were 
collected and dried in shade for 21 days (3 weeks), 
ground into a powder, and then kept in air polythene 
bags.   
2.2. Site Details 
The Charsadda district has an area of 996 km2, situated 
in 34° 03' to 34° 28' N latitude and 71° 28' to 71° 33' E 
longitude surrounded in the north by district 
Malakand, in the east side by Mardan, on the south by 
two district Peshawar and Nowshera and on the west 
side by Mohmand Agency with porous sandy soil. The 
area has fine alluvial deposits with porous and light 
nature of sandy soil to a depth of 1 to 6m. Below this, 
the sand mixture of clays, frequently collective with 
cots of nodular limestone tracked by shingle and 
sands. The mean annual maximum temperature is 29.4 
ºC and the minimum temperature is 15.9 ºC with mean 
annual precipitation of 403.8 mm and relative 
humidity is 54.7 % [22].  
2.3. Macro and micronutrient analysis 
For the minerals profile of the plants, plant samples 
were dried in an air broiler at 70 oC for 48 hours, 
crushed through a strainer (0.001 m), and exposed to 
wet acid digestion [23]. Flame photometer and UV 

/visible Spectro Photometer respectively (Shimadzu 
UV-1601PC) quantified potassium (K) and 
Phosphorus (P). Different nutrients like Ca, Mg, Fe, 
Mn, Zn, Cu, and Pb were screened out using Atomic 
Absorption Spectrometer.  
2.4. Proximate analysis 
The collected specimens were analyzed for proximate 
analysis of dry material, moisture, total ash contents, 
crude fiber, crude protein, fat, nitrogen-free extract, 
and carbohydrates. 
i. Dry Matter (%) 
Dry Matter (DM) percentage of the forage plants was 
determined from oven-dried samples at 65 oC for 72 
hours following the AOAC method [24].  
 

  
 Weight of fresh sample
Weight of dried sample x 100Dry Matter ( % ) =

  
 
ii. Ash Content (%)  
Ash Content was determined using one to two grams 
of plant sample in Muffle furnace at 550-600 oC, kept 
for eight hours according to the AOAC method [24].  
 
 Ash contents ( % ) = Weight of ash x 100

Weight of fresh sample  
iii. Crude Protein (CP) 
Crude Protein percentage was quantified following the 
micro Kjeldahl method [24].  

 
 Sample weight x 1000Crude protein (%) =

(ml H SO - blank) x N x 6.25 x 14.012 4 

  
iv. Crude Fibers (CF) 
Crude fibers (CF) were evaluated following the AOAC 
method [24].  
 
 
 
v. Crude Fat (Cf) 
Crude Fats were determined from ether extract by 
using the reflux apparatus described by May and 
Galyean [25]. 
 
 
                                Weight of sample

Weight of extract  Ether extract (%) = x 100
 

 
vi. Nitrogen Free Extract (NFE) 

Nitrogen free extract (NFE) was calculated as below 
by method of May and Galyean [25]. 
 
NFE = Dry matter % (% Ash + % CF + % Ether 
extract *+ % CP). 
 

Crude fiber (%) =  
                              

Loss in weight in ignition x 100
Weight of Sample
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Leptochloa chinensis (0.14 %) in post reproductive 
stage while absent in all other species in all stages. 
High amount of the level of Mn in fodder grasses 
can delay the development of animals [36]. 
Phosphorous, sulphur and copper contents were 
observed in all species in all phenological stages. 
High amount of phosphorous content can confine 
the accessibility of the macro-microelements and 
trace elements [37]. Sulphur and phosphorous are 
the major components of muscle proteins in cattle 
and poultry [33].

Grass and green fodder from such pastures 
and fields are unable to meet the animals’ demand 
for copper, and young individuals are not supplied 
with adequate amounts of Cu in milk [38]. The 
total protein contents of grazed pastures only 
need to be among 2.0-2.6% (12.5-16%) of dry 
material contents for productivity of beef cattles 
[37]. Nitrogen contents are maximum in Phalaris 
minor (12.90 %) in prereproductive stage while 
minimum contents in Apluda mutica (2.78 %) in 
pre reproductive stage and in Polypogon fugax no 
nitrogen contents were detected in all phenological 
stages. Ferric (iron) contents were not detected in 
Alopecurus myosuroides, Desmostachya bipinnata, 
Phalaris minor and Polypogon fugax in all stages 
except Apluda, Bromus, Cenchrus, Cymbopogon, 
Dichanthium, Hordeum, and Leptochloa. Iron 
deficiency causes Anemia disease in cattle [39]. Zinc 
and sodium contents also present in trace amounts 
in all species. Zinc deficiency may contribute to skin 
changes, including peeling, scabbing, itching, and 
hair loss. Zinc deficiency may also be accompanied 
by inflammations of oral and nasal cavities with 
excessive salivation, swelling of the gums, and 
teeth grinding [40-42]. Sodium ions are the major 
cations responsible for the maintenance of blood 
pH values in animals [43]. 

Macro-micro mineral scarcity normally 
leads to reduced protection, introverted growth, 
propagative disorders, and minor output in animals 
[33]. Mineral components occupy the core place 
in livestock nutrition for creation as well as the 
condition of health [44]. In Darazinda FRDI Khan, 
Pakistan Samreen et al. [45] also conducted the 
same work on grasses in which 12 nutrients were 
screened to study the potential of these elements for 
normal function. Palatability class revealed that 2 
forage grasses were moderately palatable, 5 kinds 

of grass were highly palatable and 4 species were 
less palatable (Table 2). 

3.2. Proximate Composition 

Proximate analysis is the partitioning of compounds 
in a plant extract into various components based on 
the chemical properties of the compounds. These 
components are moisture, crude protein, crude 
fibers, crude lipid, ash contents, and nitrogen-free 
extracts. Proximate analysis of all weedy grass 
species showed essential variation in dry matter, 
moisture, ash, crude fiber, crude protein, fat, 
nitrogen-free extract, and carbohydrates values 
from species to species were observed (Table 3). 

Generally, percent dry matter contents is 
maximum in Apluda mutica (91.74%, 91.45%, 
91.70%) followed by Alopecurus myosuroides 
(91.46%, 91.23%, 91.56%) in all phenological 
stages while the lowest contents detected in 
Phalaris minor had 89.6%, 88.3%, 89.9%, and the 
remaining species had less than the above contents. 
The long storage ability of dry matter flavors the 
growth of certain microbes [46]. Begum et al., [14] 
also result in the presence of moisture content that 
varied in different species which is dependent on 
the physiology and environment of the plant. 

Moisture analysis resulted maximum values in 
Phalaris minor (10.4%, 11.2%, 11.9 %) followed 
by Bromus catharticus (9.79%, 9.56%, 9.81%), 
Leptochloa chinensis (9.48%, 9.14%, 9.34%) and 
Desmostachya bipinnata (9.35%, 9.27%, 9.21%) in 
all the three growth stages. Percent ash contents had 
high values in Dichanthium annulatum (18.12%, 
17.67%, 17.12%) followed by Leptochloa chinensis 
(16.63%, 15.34%, 16.01%), Hordeum murinum 
(16.13%, 15.43%, 16.01%), Apluda mutica 
(14.31%, 14.37%, 14.24%) and Bromus catharticus 
(13.77%, 13.71%, 13.79%) while the remaining 
had less than the above in all phenologies. The ash 
content is imperative due to the mineral present 
in the plant, which may be responsible for any 
therapeutic result [47]. The crude fiber content was 
within a range of 35.89%, 35.46%, 35.89 in Apluda 
mutica and 13.39%, 13.33%, 13.41% in Bromus 
catharticus while crude protein within a range of 
10.55%, 10.43%, 10.52% in Bromus catharticus 
and 4.308%, 3.334%, 3.987% in Polypogon fugax 
in all three phenological stages. Sultan et al., [48] 
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Table 2. Botanical, common names, palatability, and distribution of Fodder grass species. 

S. 
No. 

Botanical Name  Common name  Palatability  Distribution in Pakistan Distribution in the 
world 

1. Alopecurus 
myosuroides 
Hudson.  

Black grass, 
Slender 
meadow foxtail 

Moderately 
Palatable 

Baluchistan, Khyber 
Pakhtunkhwa & Kashmir 

Europe and temperate 
Asia; introduced in 
North America and 
other temperate regions 

2. Apluda mutica L. Mauritian grass Highly 
palatable  

Sind, Punjab, Khyber 
PakhtunKhwa & Kashmir 

Arabia and Socotra; 
throughout tropical 
Asia and in Australia 
and New Caledonia, 
Oman and  New 
Guinea  
 

3. 
Bromus 
catharticus Vahl. 

Rescue grass  
 

Highly 
palatable 

Punjab & Khyber 
PakhtunKhwa  

Native to South 
America, Europe, 
Australia and North 
America.  

4. Cenchrus ciliaris 
L. 

Buffel grass, 
koluk katai 

Less 
palatable  

Khyber PakhtunKhwa , 
Sind, Baluchistan & 
Punjab  

Distributed throughout 
Africa, extending 
through Arabia and the 
Middle East to India 

5. Cymbopogon 
jwarancusa 
(Jones) Schult. 

Oil grass  Less 
palatable 

Khyber PakhtunKhwa , 
Sind, Baluchistan, Punjab, 
& Gilgit 

Westwards to Iraq and 
Socotra also in Nepal 
and Northwest India 

6. Desmostachya 
bipinnata (Linn.) 
Stapf 

Salt reed-grass Less 
palatable 

Sind, Baluchistan, Punjab  
Kashmir & PakhtunKhwa 

Throughout the Middle 
East to Indo-China, 
North and tropical 
Africa. 

7. 

Dichanthium 
annulatum 
(Forssk.) Stapf 

Hindi grass, 
Sheda grass 

Highly 
palatable 

Sind, Baluchistan, Punjab  
Kashmir & Khyber 
PakhtunKhwa  

Kenya, Tanzania and 
Senegal, through the 
Middle East to 
Indonesia, introduced to 
southern Africa, 
Tropical America and 
Australia.  

8. Hordeum 
murinum L. 

False barley Less 
palatable  

Khyber PakhtunKhwa & 
Kashmir  

Mediterranean region 
eastwards to Central 
Asia and China.  

9. 

Leptochloa 
chinensis (Linn.) 
Nees. 

Asian 
sprangletop, or 
Chinese 
sprangletop 

Moderately 
palatable 

Sind, Punjab & Khyber 
PakhtunKhwa  

China, Bhutan, 
Cambodia, India, 
Indonesia, Japan, 
Malaysia, Myanmar, 
Philippines, Sri Lanka, 
Thailand, Vietnam; 
Africa 

10. Phalaris minor 
Retz. 

Canary grass Highly 
palatable  

Baluchistan, Punjab, 
Khyber PakhtunKhwa & 
Kashmir 

Cosmopolitan  

11. Polypogon fugax 
Ness. Ex. Steud. 

Asia Minor 
Blue grass 

Highly 
palatable 

Baluchistan, Punjab, 
Khyber PakhtunKhwa & 
Kashmir 

Iraq eastwards to 
Burma, mainly in the 
Himalayas. 
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find out that about 13.5 to 110.3 m tons ranges of 
crude proteins and digestible macro-micronutrients 
are required for every livestock for their proper 
body function but the resources of the current 
nutrients provide about 40% to 75% of natural 
contents of crude proteins and digestible nutrient 
contents. Shah et al., [19] also conducted the same 
nutritional study of forage grasses from Mastuj 
valley as stated that the level of natural crude fibers 
quantity is become low in Cynodon dactylon due 
to changes in phenological stages of plants like 
pre-reproductive to the post-reproductive stage and 
persisted varying in Saccharum, Phragmites, and 
Calamogrostris. Crude fat contents were found to 
be maximum in Cenchrus ciliaris 14.92%, 14.42%, 
14.67%, and minimum in Apluda mutica 11.93%, 
11.71%, 11.52% in all stages. High-fat contents 
show the suitability of a species as a food and also 
the level of palatability as their essential role in the 
production of energy [46]. 

The nitrogen-free extract contents were 
observed and decrease from 46.91%, 46.78%, 
45.97% (Polypogon fugax) to 22.66%, 21.82%, 
21.09% (Dichanthium annulatum) in all grasses 
species. Daccord et al., [49] also reported that a 
decrease in NFE values from pre-reproductive to 
advanced stages supporting the current results. The 
carbohydrates range from 66.95 % (Alepecurus) 
to 50.98 % (Dichanthium) in decreasing orders. In 
the present study, the selected fodder plant species 
contain a very low amount of moisture while dry 
matter contents have more amount. 

Khan et al., [50] also reported a comparative 
proximate study of some weedy grasses for 
potential use as fodder from district Peshawar. 
As grasses and wide leaved herbs develop, they 
decline in crude proteins and increase in rough 
fibers, lignin, cellulose, and carbohydrates level. 
It is assumed that similar changes would occur 
because of repeated and occasional grazing and that 
the relative amounts of certain chemical substances 
influence palatability.

5.   CONCLUSIONS

From the current study, it can be concluded that all 
the eleven wild grass species under investigation 
have good protein, carbohydrates, fiber, and 
mineral values required for the growth of cattle 

and therefore can prove better feeds for animals 
as compared to other vegetation found in present 
area. Due to the low productivity of fodder and high 
grazing pressure on pastures, there is an instant 
need for forage grasses. Thus based on current 
findings we suggest that all grass species have a 
high potential for their utilization as fodder and 
forage which provide a baseline to overcome the 
current shortage of fodder throughout the country 
as well as globally. 

5.   ACKNOWLEDGEMENTS

The authors are thankful to Animal nutrition laboratories, 
The University of Agriculture, Peshawar for analyzing 
the grass samples. MNK is thankful to Sir Riaz Adil, 
Deputy Registrar (AUP) for their financial support and 
hospitality. Special thanks to Dr. Muhammad Tahir 
Khan for data analysis, Chairman Department of Animal 
Nutrition, The University of Agriculture, Peshawar, Mr. 
Saeed-ur-Rehman sb, and Rifatullah Jan for cooperation 
and help. 
 
6.   REFERENCES

1.  C. Devendra. Nutritional potential of fodder trees 
and shrubs as protein sources in ruminant nutrition. 
Legume trees and other fodder trees as protein 
sources for livestock 100: 95-113 (1992).

2.  C. Mapiye., M. Mwale., N. Chikumba., X. Poshiwa., 
J. F. Mupangwa, and P. H. Mugabe. A review of 
improved forage grasses in Zimbabwe. Tropical and 
Subtropical Agroecosystems 6(3): 125-131 (2006).

3.  D. M. Gammon, and A. MacLaurin. Veld 
management and improvement. Beef Production 
Manual (1998).

4.  A. Ghazali Analyzing the relationship between 
foreign direct investment domestic investment 
and economic growth for Pakistan. International 
Research Journal of Finance and Economics. 
2010;47(1):123–31. 

5.  U . Farooq, M . Ahmad, I. Saeed Enhancing livestock 
productivity in the desert ecologies of Pakistan: 
setting the development priorities. Pakistan 
Development Review. 2009;48(4):795–823.

6. F. Hussain, MJ. Durrani Seasonal availability, 
palatability and animal preferences of forage plants 
in Harboi arid range land, Kalat, Pakistan. Pakistan 
Journal of Botany (Pakistan). 2009.

7.  J. Simbaya. Potential of fodder tree/shrub legumes 
as a feed resource for dry season supplementation 

92 Muhammad Nauman Khan et al



of smallholder ruminant animals. No. IAEA-
TECDOC-1294 (2002). 

8.  S. Naz, M. A. Anjum, S. A. H. Naqvi, B. Siddique, 
and M. A. Zulfiqar. Assessment of proximate, 
nutritional and mineral contents in some traditional 
vegetables consumed in Multan, Pakistan. Pakistan 
Journal of Agricultural Research, 31(4): 375-381 
(2018).

9.  J. Salvi, and S. S. Katewa.  A review: Underutilized 
wild edible plants as a potential source of alternative 
nutrition. International Journal of Botany Studies 
1(4): 32-36 (2006). 

10. J. Hussain., N. U. Rehman., A. A. Harrasi., L. 
Ali., A. L. Khan, and M. A. Albroumi. Essential 
oil composition and nutrient analysis of selected 
medicinal plants in Sultanate of Oman. Asian Pacific 
Journal of Tropical Disease 3(6): 421-428 (2013). 

11. P. Rita., M. Aninda, and K. A. Datta. An updated 
overview on Cynodon dactylon (L.). Pers. 
International Journal of Research in Ayurveda and 
Pharmacy 3(1): 11-4 (2012).

12. M. C. Linder. Nutrition and metabolism of the 
major minerals, in: Linder MC (Ed.) Nutrition 
Biochemistry and Metabolism with Clinical 
Applications 2nd Edition. Appleton and Lange USA 
(1991).  

13. Y. Armah., S. Nyarko., B. J. B. Akaho., E. H. K. 
Kyere., A. W. K. Osae., K. O. Boachie, and E. K. 
Osae. Activation analysis of some essential elements 
in five medicinal plants used in Ghana. Journal of 
Radioanalytical and Nuclear Chemistry 250 (1): 
173-176 (2001). 

14. H. A. Begum., M. Hamayun, N. Shad., T. Yaseen, 
and F. Asad. Nutritional analysis of some selected 
medicinal plants of Khyber Pakhtunkhwa, Pakistan. 
Pure and Applied Biology 7(3): 955-964 (2018). 

15.  J. N. Farquar. Plant sterols, their biological effects in 
humans. Handbook of Lipids in Human Nutrition. 
BOCA Rotan HL CRC Press 101-105 (1996). 

16.  T. Chowdhury., N. Sultana., M. A. Mamun., N. 
Absar, and H. M. U. Zaman. A study on the nutrients 
and secondary metabolites composition of two 
varieties of Cynodon available in Bangladesh and 
their anti-oxidant activities. Asian Journal of Plant 
Science and Research 7(4): 9-17 (2017).

17. M. Wati. and M. Khabiruddin. Variations in 
nutritional composition among different selected 
medicinal plants. Chemical Science and Review 
Letters 6 (21): 88-93 (2018).

18. M. N. Alyemeni, and A. A. Alhela. Effect of zinc 
chloride and lead Nitrate on seed germination and 

early seedling growth of rice and alfalfa. Journal-
King Saud University Science 15: 9-47 (2003).

19. S. M. Shah, and F. Hussain. Evaluation of micro-
minerals and nutritional status of some forage 
grasses in Mastuj valley, Hindukush range Pakistan. 
Pakistan Journal of Nutrition 13(11): 622-625 
(2014). 

20. P. A. York, and E. Nyamadzawo. Rhodes grass 
breeding in Zimbabwe: aims, achievements, 
prospects and route to agricultural application. 
In Utilization of Research Results on Forage and 
Agricultural By-Product Materials as Animal Feed 
Resources in Africa. Proceedings of the First Joint 
Workshop held in Lilongwe Malawi 5-9 (1988).

21. Z. I. Khan., M. Ashraf, and E. E. Valeem. Forage 
mineral status evaluation: The influence of pastures. 
Pakistan Journal of Botany 38: 1043-1054 (2006). 

22. Anonymous. District Census Report of Charsadda. 
PCO, Govt. of Pakistan (1998). 

23. AOAC. Official Methods of Analysis (15th Ed.) 
Association of Official Analytical Chemists, 
Washington, DC, USA. 5: 03-10 (1990).

24. AOAC. Official Methods of Analysis. (14thEd.) 
Associaition of Official Analytical Chemists, 
Washington, D.C. (1984).  

25. T. May, and M. Galyean. Laboratory procedures 
in animal nutrition research. New Mexico State 
University, Las Cruces (1996).

26. I. Hameed, G. Dastagir and F. Hussain. Nutritional 
and elemental ananlyses of some selected medicinal 
plants of the family Polygonaceae. Pak. J. Bot., 40 
(6): 2493-2502 (2008).

27. F. Hussain, and M. J. Durrani. Mineral composition 
of some range grasses and shrubs from Harboi 
rangeland Kalat, Pakistan. Pak. J. Bot., 40 (6): 
2513-2523 (2008).

28. G. Shaheen. Seasonal variation in nutritional and 
anti-nutritional components of native shrubs and 
trees grown in Hazargangi Chiltan National Park, 
Karkhasa and Zarghoon (Doctoral dissertation, 
University of Balochistan Quetta) (2005). 

29. H. F. Mayland, and S. R. Wilkinson. Soil factors 
affecting magnesium availability in plant animal 
systems: A review. Journal of Animal Science 67: 
34-37 (1989). 

30. A. Kemp. The effect of fertilizer treatment 
of grassland on the biological availability of 
magnesium to ruminants.  In Role of magnesium in 
animal nutrition 143-157 (1983). 

31. L. Ram., J. T. Schonewille., H. Martens., A. T. V. 
Klooster, and A. C. Beynen. Magnesium Absorption 

 Assessment of Proximate and Nutritional Contents in Selected Weedy Grasses   93



By Wethers Fed Potassium Bicarbonate in 
Combination with Different Dietary Magnesium 
Concentrations Journal of Dairy Science 81: 2485-
2492 (1998).

32.  I. Cakmak, and A. M. Yazici. Magnesium: a 
forgotten element in crop production. Better Crops 
94: 23–25 (2010).

33.  J. Radwinska, and K. Zarczynska. Effects of mineral 
deficiency on the health of young ruminents. Journal 
of Elementology 915–928 (2014).

34. F. Mirzaei. Minerals profile of forages for grazing 
ruminants in Pakistan. Open Journal of Animal 
Sciences 2(3): 133-141 (2012). 

35. K. I. Peverill., K. K. H. Fung, and A. J. Brown. A 
manual on the soil testing service provided by the 
Division of Agricultural Chemistry. Department of 
Agriculture, Victoria.  Technical Report Series 34: 
(1980). 

36. A. Prabowo., L. R. McDowell., N. S. Wilkinson., 
C. J. Wilcox, and J. H. Cornad. Mineral status of 
grazing cattle in South Sulawesi, Indonesia; I. 
Macrominerals. Asian-Australian Journal of Animal 
Science 4: 111-120 (1990).

37. R. Boom. Healthy soil, healthy grass, healthy stock 
- The balanced approach. First Virtual Global 
Conference on Organic Beef Cattle Production 
September 02 to October, 15: (2002). 

38.  S. R. Gooneratne., W. T. Buckley, and D. 
Christensent. Review of copper deficiency and 
metabolism in ruminants. Canadian Journal of 
Animal Science 69: 819-845 (1989).

39. P. Benito, and D. Miller. Iron absorption and 
bioavailability: an updated review. Nutration 
Research 18: 581-603 (1998).

40. W. Biel., R. Witkowicz., E. Piątkowska, and C. 
Podsiadło. Proximate composition, minerals and 
antioxidant activity of artichoke leaf extracts. 
Biological Trace Element Research, 194(2): 589-
595. (2020).

41.  M. Machen., T. Montgomery, R. Holl, E. Braselton, 
and R. Dunstan. Bovine hereditary zinc deficiency: 
lethal trait A 46. Journal of veterinary diagnostic 

investigation 8(2): 219-227 (1996).
42.  B. Hosnedlová, J. Trávníček, and M. Šoch. Current 

view of the significance of zinc for ruminants: A 
review. Agricultura Tropica et Subtropica 40(2): 
57-64 (2007). 

43. P. Guilloteau., R. Zabielski, and J. W. Blum. 
Gastrointestinal tract and digestion in the young 
ruminant: ontogenesis, adaptations, consequences 
and manipulations. Journal of Physiology and 
Pharmacology 60(3): 37-46 (2009).

44. P. McDonald., R. A. Edwards., J. F. D. Greenhalgh, 
and C. A. Morgan. Animal Nutrition. 6th edn. Pearson 
Education Ltd (2009). 

45. U. Samreen., M. Ibrar., L. Badshah, and B. Ullah. 
Nutritional and elemental analysis of some selected 
fodder plants of Darazinda FRDI Khan, Pakistan. 
Advances in Plants & Agriculture Research 4(1): 
00127 (2016).  

46.  S. Dangoggo., M. Bunu, A. Uba, and Y. Saidu. Study 
of proximate, mineral and anti-nutrient composition 
of Punica granatum seeds from North-Western 
Nigeria and Saudi Arabia. Researcher 4: 4-9 (2012). 

47.  A. Tomescu., C. Rus., G. Pop., E.  Alexa., I. Radulov., 
I. M. Imbrea, and M. Negrea. Researches regarding 
proximate and selected elements composition of 
some medicinal plants belonging to the Lamiaceae 
family.  Lucrari Stiintifice Seria Agronomie 58(2): 
(2015).

48.  J. I. Sultan., I. U. Rahim., H. Nawaz, and M. Yaqoob. 
Nutritive value of marginal land grasses of Northern 
Grasslands of Pakistan. Pakistan Journal of Botany 
39: 1071-1082 (2007). 

49. R. Daccord, Y. Arrigo., B. Jeangros., J. Scehovic, 
And F. S. Schubiger. Nutritive value of grassland 
plants: Energy and protein values. Agrarforeschung 
9: 22-27 (2002).

50. R. Khan., M. N. Khan., H. Ullah., A. Basit., A. 
Razzaq., M. Ahmad., M. Zafar., O. Kilic, and F. A. 
Ozdemir. A comparative assessment of proximate 
and elemental composition six weedy grasses for 
their potential use as fodder. Progress in Nutrition 
20 (1-S): 182-190 (2018).

94 Muhammad Nauman Khan et al


