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Introduction

Livestock animals including camels represent an 
important component of the agricultural sector 

in Pakistan especially in Sindh. Indeed, crop and 
livestock activities are, to a great extent, interdependent 

upon each other for their functioning within the 
farm sector. As camel is a multipurpose animal, it 
may be used for travelling, carrying goods, drawing 
out water from well, ploughing the field for crop 
sowing, producing milk, meat and hair (Ahmed et al., 
2010). Just because of their vital role, the population 
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of camels has become steadily more important in 
the livestock economy of Sindh during the last two 
livestock census compared to other provinces. But the 
misfortune is that the Sindh has a larger percentage 
of small and medium camel herds while majority of 
herders are poor. They normally feed natural browse 
vegetations to their camel as this practice is non-
costly. Keeping in view the role played by camels in 
pastoral livelihoods, their dietary requirements must 
not be ignored (Ali et al., 2011). It is well studied 
that the nutritional need of camels strongly correlated 
with their production and performance. Camels by 
preference are browsers of a broad spectrum of forage 
plants including trees, shrubs and hard-thorny, bitter 
and halophytic (salty) plants that naturally grow. 
Therefore, they must be provided easy access these 
vegetations (Dokata, 2014).

Thatta is one of the southern and border districts of 
Pakistan. This district lying between23°43’ to 25°26’ 
north latitude and 67°05’ to 68°45’east longitude and 
bounded by District Jamshoro in North, Karachi in 
North West, Hyderabad and Tando Muhammad 
Khan in North East, Badin in East, Arabian Sea in 
the South and Rann of Kutch in South East (Iqbal 
et al., 2001). Thatta spreads over a vast area of 17,355 
square kilometers and is the second largest district 
of the Sindh province following District Tharparkar. 
It covers 12.3% area of the province and 2.18% of 
Pakistan. In terms of use, the lands in this district 
can be divided into five major categories viz lands 
not available or fit for agriculture, those under arable 
agriculture, forests, rough grazing lands and areas 
under human settlements (Anonymous, 2016).

Being a sub-tropical region, Thatta has been 
categorized as good source of rangeland species which 
are normally used for camel browsing. Unfortunately, 
rangelands of Thatta are degrading and facing many 
problems including short growth period, over grazing, 
droughts, and marginal availability of perennial species 
(Ali et al., 2001). The herbaceous vegetations of these 
rangelands are although vast natural resources but they 
are not managed by scientific approaches and only 10-
15% of their actual potential is being documented. The 
rangelands of  Thatta district show a great diversity 
of species composition, structure, productivity and 
ultimately their capacity to support camels as well 
as other livestock animals. Therefore, sustainable use 
of these rangelands is essential (Majeed et al., 2002). 
Fodder trees and shrubs represent an enormous 

potential source of protein in the tropics but 
unfortunately these feed resources have been ignored 
mainly because of inadequate knowledge on various 
aspects of their nutritive potential and use (Manzoor 
et al., 2013). It has been estimated that the most of 
animal protein deficiency in developing world mainly 
occurs due to lack of forages. Fodder trees and shrubs 
have always played vital role in camel feeding. During 
the dry and crop-fallow season, farmers traditionally 
feed indigenous fodder species to meet nutritional 
requirements of the grazing animals (Nasrullah et 
al., 2003). So far, very little work has been done on 
the identification, prioritization and characterization 
of indigenous fodder and soil improving trees and 
shrubs in Thatta district. Current study was therefore 
planned in order to monitor and assess the major 
nutrients among commonly available camel browse 
vegetations at Thatta district of Pakistan.

Materials and Methods

Location of study
The major part of current investigation was conducted 
at the Laboratory of Animal Nutrition, Faculty of 
Animal Husbandry and Veterinary Science, Sindh 
Agriculture University, Tando Jam. Further, five 
different villages of Thatta district of Sindh province 
were included to monitor and collect the samples of 
commonly available camel browse vegetations.

Experimental procedure
Present study was conducted during the year 2018 
whereby investigation was subjected into two 
parts. In the first part, comprehensive survey was 
performed at different villages of Thatta district of 
Sindh province in order to gather the data regarding 
availability of different camel browse vegetations. 
While in the second part of study major nutrients 
among camel browse vegetations grown in district 
Thatta were analyzed. A total of 12 different camel 
browse vegetations were samples. To have replicated 
data composite sampling was performed from all 
five villages. All the samples were brought to the 
Laboratory of Animal Nutrition, Sindh Agriculture 
University Tando Jam. Sample were dried under Hot 
air (65°C) and stored till analysis. For the examination 
of dry matter and inorganic/mineral (ash) matter 
contents, fresh samples were processed. Furthermore, 
the data on major nutritional variables like moisture, 
dry matter, total organic matter, ether extract, crude 
fiber was gathered by (AOAC, 2000). Crude protein 
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was analyzed by Kjeldhal method while nitrogen free 
extract and total carbohydrate was determined by 
difference method.

Results and Discussion

Camel browse vegetations such as Trifolium 
alexandrinum, Suaeda fruticosa, Cordia sinensis 
(Linn.), Tamarix orientalis, Zea mays, Salvadora 
oleiodes, Alhagi maurorum, Acacia nilotica, Capparis 
deciduas, Ziziphus nummularia, Prosopis juliflora, 
Tamarix gallica sampled from Thatta district were 
analyzed for major nutrients including moisture, dry 
matter, total organic matter and inorganic matter, 
crude protein, ether extract, total carbohydrate, 
nitrogen free extract and crude fiber contents, and 
results are presented in respective section.

Moisture and dry matter content
Table 1 indicates highest moisture content in 
Trifolium alexandrinum (85.55%) and lowest in 
Tamarix gallica (47.95%), while in Suaeda fruticosa 
(80.95%), Cordia sinensis (Linn.) (76.95%), Tamarix 
orientalis (71.52%), Zea mays (71.05%), Salvadora 
oleiodes (70.15%), Alhagi maurorum (64.07%), 
Acacia nilotica (58.95%), Capparis deciduas (58.90%), 
Ziziphus nummularia (55.95%) and Prosopis juliflora 
(51.10%) it was recorded at intermediate level. 
Table 4.8 further shows that among all the above 
vegetations moisture content varied statistically 
significant (p˂0.05) excepting Acacia nilotica and 
Capparis deciduas though held no prominent 
differences between each another. Regarding dry 
matter content (Table 1) results appeared vice versa 
with moisture content where Tamarix gallica (52.05%) 
had prominently maximum dry matter content and 
Trifolium alexandrinum minimum (14.45%). In case 
of Prosopis juliflora (48.90%), Ziziphus nummularia 
(44.05%), Capparis deciduas (41.10%), Acacia nilotica 
(41.05%), Alhagi maurorum (35.93%), Salvadora 
oleiodes (29.85%), Zea mays (28.95%), Tamarix 
orientalis (28.48%), Cordia sinensis (Linn.) (23.05%) 
and Suaeda fruticosa (19.05%), the dry matter content 
recorded at moderate level, where differences in their 
concentration varied significantly (p˂0.05) excepting 
Capparis deciduas and Acacia nilotica though existed 
non-significant variation with one another. Result 
regarding the Ziziphus nummularia, dry matter 
content in current investigation appeared in agreement 
with different studies (Farooq et al., 2018; Chandra 
and Mali, 2014; Khanum et al., 2007). Moreover, 

percent of dry matter in Capparis deciduas recorded 
in the present study found dissimilar with the reported 
results of Gull et al. (2015) who reported somewhat 
higher dry matter in Capparis deciduas. Nevertheless, 
findings of dry matter in Salvadora oleiodes found 
comparble with the study of Samreen et al. (2016) 
who reported 61.6% dry matter in Salvadora oleiodes 
at Darazinda FRDI Khan, Pakistan. Percent of dry 
matter content of Acacia nilotica did not match with 
that of reported by Khanum et al. (2007) i.e. 60.4 ± 
1.9%. Moisture content of Acacia nilotica, Ziziphus 
nummularia, Capparis deciduas in the current study 
did not appear in line with that of reported studies of 
different authors (Abdulrazak et al., 2001; Towhidi 
and Zhandi et al., 2007; Ashraf et al., 2013; Ullah et 
al., 2013; Abdullah et al., 2017; Farooq et al., 2018) 
and found quit different, while in Prosopis juliflora, 
Salvadora oleiodes and Trifolium alexandrinum it 
was in accordance with different reported studies 
(Murray et al., 2000; Mabrouk et al., 2008; El-Amier 
and Abdullah, 2015; Samreen et al., 2016).

Total organic matter 
Results regarding the organic matter content are 
depicted in Table 1. It was noted that organic matter 
content varied plant to plant. However, in Zea mays 
(94.70%) it was recorded considerably high compared 
to that of examined in Prosopis juliflora (93.05%), 
Alhagi maurorum (92.95%), Capparis deciduas 
(92.75%), Acacia nilotica (92.65%), Ziziphus 
nummularia (89.75%), Tamarix gallica (82.75%), 
Trifolium alexandrinum (82.70%), Tamarix orientalis 
(80.75%), Suaeda fruticosa (73.80%), Cordia sinensis 
(Linn.) (67.50%) and Salvadora oleiodes (67.40%). 
It was further observed that organic matter content 
in Alhagi maurorum versus Prosopis juliflora and 
Capparis deciduas, and Acacia nilotica versus Capparis 
deciduas appeared statistically similar (P>0.05), while 
it existed considerably (P<0.05) different in Prosopis 
juliflora versus Capparis deciduas and Acacia nilotica, 
and Alhagi maurorum versus Acacia nilotica. It was 
also noted that difference in organic matter content 
between Tamarix gallica and Trifolium alexandrinum, 
and between Cordia sinensis (Linn.) and Salvadora 
oleiodes revealed no statistical (P˃0.05) variation. 
The level of organic matters recorded in the present 
study for Ziziphus nummularia, Capparis deciduas, 
Prosopis juliflora, Salvadora oleiodes and Trifolium 
alexandrinum found relatively in accordance with 
that of reported in different studies (Mohsen 
et al., 2011; Ullah et al., 2013; Chandra and
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Table 1: Assessment of moisture and dry matter content in camel browse vegetations sampled from Thatta District.
Camel browse vegetations Moisture (%) Dry matter

Total (%) Organic matter (% over dry matter) Inorganic matter (% over dry matter)
Acacia nilotica 58.95h 41.05d 92.65d 7.35f

Trifolium alexandrinum 85.55a 14.45k 82.70f 17.30d

Ziziphus nummularia 55.95i 44.05c 89.75e 10.25e

Prosopis juliflora 51.10j 48.9b 93.05b 6.95h

Cordia sinensis (Linn.) 76.95c 23.05i 67.50i 32.50a

Alhagi maurorum 64.07g 35.93e 92.95bc 7.05gh

Salvadora oleiodes 70.15f 29.85f 67.40i 32.60a

Capparis deciduas 58.9h 41.1d 92.75cd 7.25fg

Suaeda fruticosa 80.95b 19.05j 73.80h 26.20b

Tamarix orientalis 71.52d 28.48h 80.75g 19.25c

Tamarix gallica 47.95k 52.05a 82.75f 17.25d

Zea mays 71.05e 28.95g 94.70a 5.30i

LSD (0.05) 0.2166 0.2166 0.2311 0.2311
SE± 0.0994 0.0994 0.1061 0.1061

LSD (0.05): 0.5804; SE± 0.2664.

Mali, 2014; El-Amier and Abdullah, 2015; Heuzé et 
al., 2015; Heuzé et al., 2016; Rasool et al., 2017; Farooq 
et al., 2018; Kathirvel et al., 2011). Nevertheless, slight 
variation occurred among them. This minor difference 
may be concerned with the environmental changes 
or variety distinction. However, the level of organic 
matter in Acacia nilotica and Salvadora oleiodes in 
current study totally disagreed with that of stated by 
different authors (Murray et al., 2001; Towhidi and 
Zhandi, 2007; Ashraf et al., 2013; Chandra and Mali, 
2014; Bwai et al., 2015; Samreen et al., 2016).

Total inorganic matter 
Table 1 indicates significantly (P<0.05) high 
concentration of inorganic/mineral matters in 
Salvadora oleiodes (32.60%) and Cordia sinensis 
(Linn.) (32.5%) compared to that of in Suaeda 
fruticosa (26.2%), Tamarix orientalis (19.25%), 
Trifolium alexandrinum (17.3%), Tamarix gallica 
(17.25%), Ziziphus nummularia (10.25%), Acacia 
nilotica (7.35%), Capparis deciduas (7.25%), Alhagi 
maurorum (7.05%), Prosopis juliflora (6.95%) and 
Zea mays (5.3%). However, within Salvadora oleiodes 
(32.6%) and Cordia sinensis (Linn.) (32.5%) no 
significant (p>0.05) difference occurred. Inorganic/
mineral matters in Suaeda fruticosa, Tamarix 
orientalis, Ziziphus nummularia and Zea mays varied 
significantly (P<0.05) from one another. Moreover, 
differences in inorganic/mineral matters of Trifolium 
alexandrinum versus Tamarix gallica, Acacia nilotica 
versus Capparis deciduas existed non-significant 

(p>0.05). Furthermore, inorganic/mineral matter 
content in Capparis deciduas did not significantly vary 
from Acacia nilotica, and Alhagi maurorum versus 
Prosopis juliflora. Present results of inorganic/mineral 
matter in Salvadora oleiodes and Acacia nilotica did 
not appear in accordance with that of reported in 
different studies (Murray et al., 2000; Abdulrazak 
et al., 2001; Ullah et al., 2013; Samreen et al., 2016; 
Abdullah et al., 2017). While findings regarding 
inorganic matter in Cordia sinensis (Linn.), Prosopis 
juliflora, Capparis deciduas, Trifolium alexandrinum 
and Ziziphus nummularia in the current study found 
in line with that of reported by different authors 
(Towhidi, 2009; Mohsen et al., 2011; Chandra and 
Mali et al., 2014; Mabrouk et al., 2008; Rasool et al., 
2014; El-Amier and Abdullah, 2015; Abdullah et al., 
2017; Chandra and Mali, 2016; Farooq et al., 2018).

Crude protein content
Crude protein contents of various camel browse 
vegetations sampled from the Thatta district were 
assessed, and results are depicted in the Figure 1. 
Capparis deciduas (22.50%) followed by Salvadora 
oleiodes (19.65%) and Ziziphus nummularia 
(17.60%) possessed significantly high concentration 
of crude protein contents compared to Prosopis 
juliflora (13.72%), Zea mays (13.17%), Acacia 
nilotica (10.97%), Alhagi maurorum (10.87%), 
Suaeda fruticosa (8.62%) Tamarix orientalis (6.84%), 
Trifolium alexandrinum (6.68%), Tamarix gallica 
(4.54%) and Cordia sinensis (Linn.) (4.44%). Further, 
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the percent of crude protein content in Prosopis 
juliflora against Zea mays, Acacia nilotica versus 
Alhagi maurorum, Tamarix orientalis versus Trifolium 
alexandrinum and Tamarix gallica versus Cordia 
sinensis (Linn.) existed statistically non-significant 
(p˃0.05), but each of above set varied significantly 
(p˂0.05) from one another. Crude protein content 
in Capparis deciduas recorded in the present study 
found statistically similar to that of reported by Gull 
et al. (2015), while Abdullah et al. (2017) did not 
support it, their findings looks quite dissimilar from 
the present results. The level of crude protein content 
in Salvadora oleiodes appeared dissimilar with that 
of observed by (Towhidi 2009) and Samreen et al. 
(2016) but their concentration seems to be somewhat 
close to reported findings of Abdullah et al. (2017). 

Figure 1: Assessment of crude protein in camel browse vegetations 
sampled from Thatta District.

The level of crude protein contents in Ziziphus 
nummularia, Acacia nilotica and Cordia sinensis 
(Linn.) in present findings existed in agreement with 
that of reported results of different authors (Farooq 
et al., 2018; Chandra and Mali, 2014). Further, the 
level of crude protein content in Prosopis juliflora, 
Cordia sinensis (Linn.) and Ziziphus nummularia are 
very much different compared to that of reported in 
different studies (Mabrouk et al., 2008; Ullah et al., 
2013; Rasool et al., 2017).   

Ether extract content 
Results of ether extract content of different camel 
browse vegetations sampled from Thatta district 
are presented in the Figure 2. It was observed that 
Trifolium alexandrinum (5.10%) and Zea mays 
(5.10%) though had statistically similar (p˃0.05) 
concentration of ether extract content and found 

prominently (p<0.05) high compared to that of all 
other camel browse vegetations like Alhagi maurorum 
(3.60%), Acacia nilotica (3.10%), Cordia sinensis 
(Linn.) (2.60%), Prosopis juliflora (2.55%), Tamarix 
orientalis (2.40%), Capparis deciduas (2.10%), 
Ziziphus nummularia (2.05%), Tamarix gallica 
(1.65%), Suaeda fruticosa (1.25%), and Salvadora 
oleiodes (0.60%).

Figure 2: Assessment of ether extract in camel browse vegetations 
sampled from Thatta District.

Further results showed that percent of ether extract 
in Alhagi maurorum (3.60%), Acacia nilotica 
(3.10%), Tamarix gallica (1.65%), Suaeda fruticosa 
(1.25%) and Salvadora oleiodes (0.60%) significantly 
(p<0.05) varied plant to plant. Figure 2 also reveals 
non-significant (p˃0.05) variation between Cordia 
sinensis (Linn.), Prosopis juliflora and Tamarix 
orientalis and between Capparis deciduas and 
Ziziphus nummularia. The concentration of ether 
extract content in Cordia sinensis (Linn.), Prosopis 
juliflora , Acacia nilotica, Capparis deciduas and 
Ziziphus nummularia observed in the current study 
were in line with that of reported in different studies 
(Abdulrazak et al., 2001; Shawn et al., 2001; Towhidi 
and Zhandi, 2007; Mabrouk et al., 2008; Mohsen 
et al., 2011; Ashraf et al., 2013; Chandra and Mali, 
2014; El-Amier and Abdullah, 2015; Abdullah et 
al., 2017; Farooq et al., 2018), while percent of ether 
extract in Alhagi maurorum, Salvadora oleiodes 
recorded in current study found somewhat different 
from reported studies (Ullah et al., 2013; Samreen et 
al., 2016; Rasool et al., 2017).

Carbohydrate content
Different camel browse vegetations were assessed 
for nitrogen free extract, crude fiber and total 
carbohydrate content and results are shown in the 
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Table 2. Nitrogen free extract in Alhagi maurorum 
(58.63%) recorded significantly rich (P<0.05) 
followed by Tamarix gallica (55.37%), while in 
Salvadora oleiodes (23.36%) it was significantly low 
(P<0.05). Moreover, concentration of nitrogen free 
extract between Acacia nilotica (54.23%) and Prosopis 
juliflora (54.14%), between Cordia sinensis (Linn.) 
(37.62%) and Suaeda fruticosa (37.39%), between Zea 
mays (46.99%) and Ziziphus nummularia (46.95%) 
although existed statistically non-significant (p˃0.05) 
but each set varied significantly (P<0.05) in nitrogen 
free extract from one another. Comparable variation 
occurred in nitrogen free extract of Salvadora oleiodes, 
Capparis deciduas, Tamarix orientalis and Trifolium 
alexandrinum against Alhagi maurorum, Tamarix 
gallica, Acacia nilotica, Prosopis juliflora, Zea mays, 
Ziziphus nummularia, Cordia sinensis (Linn.) and 
Suaeda fruticosa. Compared to present study, the 
findings of nitrogen free extract contents in Acacia 
nilotica and Ziziphus nummularia found dissimilar 
with that of reported studies (Towhidi and Zhandi, 
2007; Abdullah et al., 2017; Farooq et al., 2018). 
However, Nitrogen free extract of Salvadora oleiodes 
existed in agreement with that of reported studies of 
different authors (Mohsen et al. (2011); Chandra and 
Mali, 2014; Abdullah et al., 2017). It could be argued 
that environment of localities had significant impact 
on the percent of nitrogen free extract contents of 
different vegetations under present investigation. 

Crude fiber content of camel browse vegetations are 
presented in the Table 2. Results reveals that the Zea 
mays (46.99%) held significantly top, while Alhagi 
maurorum (58.63%) possessed significantly bottom 
percent of crude fiber compared to Capparis deciduas 
(26.65%), Suaeda fruticosa (26.55%), Tamarix 
orientalis (25.95%), Acacia nilotica (24.35%), 
Salvadora oleiodes (23.80%), Ziziphus nummularia 
(23.15%), Cordia sinensis (Linn.) (22.85%), 
Prosopis juliflora (22.65%), Trifolium alexandrinum 
(21.95%) and Tamarix gallica (21.20%). No 
considerable difference in crude fiber was observed 
between Capparis deciduas and Suaeda fruticosa. 
Concentration of crude fiber in Ziziphus nummularia 
and Prosopis juliflora recorded significantly different 
to each other but found statistically similar to that of 
observed in Cordia sinensis (Linn.).

Results regarding total carbohydrate content 
mentioned in Table 2 reveals that Acacia nilotica 
(78.58%) and Alhagi maurorum (78.48%) though were 

statistically similar to each other, found prominently 
(p<0.05) rich in total carbohydrate content, while 
Salvadora oleiodes (47.16%) contained considerably 
poor (P<0.05) compared to Prosopis juliflora (76.79%), 
Tamarix gallica (76.57%), Zea mays (76.44%), 
Tamarix orientalis (71.51%), Trifolium alexandrinum 
(70.92%), Ziziphus nummularia (70.10%), Capparis 
deciduas (68.15%), Suaeda fruticosa (63.94%) and 
Cordia sinensis (Linn.) (60.47%). No prominent 
differences were recorded among total carbohydrate 
content of Prosopis juliflora, Tamarix gallica, 
Zea mays, and between Tamarix orientalis and 
Trifolium alexandrinum, but compared with other 
camel browse vegetations they possessed significant 
(p<0.05) variation. For instance, Mabrouk et al.  
(2008) reported quite relevant results regarding 
the total carbohydrate level in Prosopis juliflora, 
while Rifat et al. (2018) reported little bit different 
concentration of carbohydrate content in Salvadora 
oleiodes compared to current study. This difference 
among the results might be related with the variety, 
environmental distinction and soil composition. 
Differences in the results could also be related 
with the sample part of plant as in current study 
homogenous sample of leaves and seeds were used, 
while in reported study of Rifat et al. (2018) only 
seeds were focused.

Table 2: Assessment of carbohydrate content in camel 
browse vegetations from Thatta District.
Camel browse vegeta-
tions

Carbohydrate
Nitrogen free 
extract (%)

Crude 
fiber (%)

Total 
(%)

Acacia nilotica 54.23c 24.35d 78.58a

Trifolium alexandrinum 48.97d 21.95h 70.92c

Ziziphus nummularia 46.95e 23.15f 70.10d

Prosopis juliflora 54.14c 22.65g 76.79b

Cordia sinensis (Linn.) 37.62h 22.85fg 60.47g

Alhagi maurorum 58.63a 19.85j 78.48a

Salvadora oleiodes 23.36i 23.80e 47.16h

Capparis deciduas 41.50g 26.65b 68.15e

Suaeda fruticosa 37.39h 26.55b 63.94f

Tamarix orientalis 45.56f 25.95c 71.51c

Tamarix gallica 55.37b 21.20i 76.57b

Zea mays 46.99e 29.45a 76.44b

LSD (0.05) 0.9292 0.3502 0.807
SE± 0.4265 0.1607 0.3704

LSD (0.05): 0.2950; SE± 0.1354.
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Conclusions and Recommendations

Study concludes that the prominent impact of location 
was noted on most of the nutrients of different 
vegetations. For instance, negative effect on the 
moisture content and positive on the dry matter was 
noted. No considerable influence of location appeared 
on nitrogen free extract and total carbohydrate 
contents but on crude fiber concentration prominent 
influence appeared.
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