The Journal of Animal & Plant Sciences, 31(1): 2021, Page: 53-60
ISSN (print): 1018-7081; ISSN (online): 2309-8694

INFLUENCE OF LOCATION ON NUTRIENTS COMPOSITION OF CAMEL BROWSE
VEGETATIONS

A. A. Khaskheli'™, M. H. Baloch?, M. 1. Khaskheli®, G. B. Khaskheli*, A. J. Khaskheli’ and A. A. Khaskheli®

"Department of Animal Nutrition, 2Department of Livestock Management, *Department of Plant Protection, “Department
of Animal Products Technology, >Department of Biotechnology, °Department of Poultry Husbandry, Sindh Agriculture
University, Tando Jam, Pakistan
*Corresponding author’s email: khaskhelias@gmail.com

ABSTRACT

The camel is a typical animal whose preference for browsing depends on the forage species, amount and nutritional
quality of the plant. We hypothesize that the quality and availability of forages for camel feeding is influenced by
multiple environmental and anthropogenic factors including the composition and structure of grazing land. Current study
was therefore themed to assess the locational influence on major nutrients among camel browse vegetations at desert,
irrigated and coastal zones of Sindh province. Study was conducted into two phases. Phase one was included to monitor
and collect the samples of camel browse vegetations from all three zones of Sindh province, while in second phase
samples were analyzed at the Laboratory for the major nutrients. Obtained data was analyzed by statistical procedure i.e.
randomized complete block design under factorial models for observing the significant variations among the variables
within districts as well as between vegetations. Results indicated desert area (Mithi) possessing negative effect on
moisture and positive on the dry matter. Organic matter of Salvadora oleiodes (79.80%) was more favored at irrigated
area (Tando Allahyar), while inorganic matter (40.60%) was supported at desert (Mithi). Prominent effect was also
observed on ether extract of Prosopis juliflora at Tando Allahyar and Acacia nilotica at Mithi at irrigated area though
pertained significantly higher values. Nitrogen free extract and total carbohydrate of Salvadora oleiodes at desert and
coastal area was recorded significantly low compared to irrigated. Crude fiber in Salvadora oleiodes (23.80%) was more
favored at coastal area, but not at the desert. Study concludes that the location significantly influences the nutrients
composition of camel browse vegetations. Desert area negatively affect the moisture content and positively the dry
matter, inorganic matter and ether extract contents. The organic matter and crude protein contents are more favored at
irrigated area, while coastal area support the concentration of crude fiber.
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INTRODUCTION supply. They are fed green fodder and hay straw in the
irrigated plains along with concentrate feed. In
In Pakistan 68 million hectares area is mountainous areas top feeds like Acacia nilotica, Morus
categorized as arid, semi-arid and desert, while from that alba, Zizyphus jujuba etc are offered (Younas and
area, rangelands are stretched on approximately 49 Yaqoob, 2005). There is a common saying in Rajasthan
million hectares (Majeed et al., 2002). A great diversity ~ for camel feeding that the camel eats everything except
of plant species, composition, structure, productivity and Aak (CGIQW opis procera). Geqerally, camel prefers to
ultimately their capacity to support the camel husbandry browse high moisture vegetations such as Prosopies
has been observed at these rangelands. sineraria, Zizyphus nummularia, Callygonum
It has been reported that globally about 120 polygonodes during summer season but during the rainy
million pastoralists depend on rangelands, while season, the plants rich in electrolytes and oxalate content
upholding more than 5000 M ha of rangelands (Joshi er like Capparis deciduas and Lasirus sindicus are preferred
al., 2013). These rangelands are a great sink of carbon, as (Igbal, 2005; Chaudhary and Houérou, 2006).
it stores up to 30% of the world’s soil carbon (Tennigkeit .P lant preferepce by ggmels depc?nds on several
and Wilkes, 2008). These rangelands are presently facing factlors like plant species, nutritional quality of the plant,
a myriad of challenges such as over grazing, massive moisture percentage, taste, aroma and the amount of
erosion, land use change, encroachment and climate forage (Shaheen, 2099) Addltlonallly, the p.hys1ca1
change (Dong et al., 2009). It is very important to use env1ropm§nt, plapt environment and an.1mal behavior allso
rangelands justifiably for the proportionate supply of have S}gnlﬁcant influence on the selection process during
forages to the livestock animals including camels. Camels brOWSlng (Igbal and Khan, 2001). We hypothesme that
generally depend on the natural vegetations for nutrients the location of plants may also has significant effect on
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the nutrients composition and ultimately camel browsing
behavior. Regarding the availability, distribution,
nutrients composition of camel browse vegetations
although wvarious studies have been reported from
different parts of the world, but in Sindh Province of
Pakistan there is a gap which needs investigation. Current
study was therefore planned in order to focus different
camel browse vegetations in Sindh Province of Pakistan
at desert, irrigated, coastal areas for observing the
locational effect on nutrients composition of camel
browse vegetations.

MATERIALS AND METHODS

Location of study: The research project was carried out
in two parts. The first part was the screening and
sampling of camel browse vegetations, whereby three
different districts i.e. Mithi, Tando Allahyar and Thatta
from sandy desert, irrigated and coastal camel habitat
zones of Sindh province were focused. Second part of
study was conducted at the laboratory of Animal
Nutrition, Faculty of Animal Husbandry and Veterinary
Sciences, Sindh Agriculture University, Tando jam,
whereby collected samples were brought to the laboratory
for analysis of major nutrients.

Experimental design: Current research was conducted
during the year 2018, whereby investigation was
subjected into two phases. In the first phase,
comprehensive survey was performed at three different
districts i.e. Mithi, Tando Allahyar and Thatta of Sindh
province in order to collect such camel preferred
vegetations which are commonly found in all three zones
for camel browsing. Using a pretested questionnaire,
camel herders from each district were inquired about
availability and preference pattern of camel browse
vegetations. A total of five (n=5) common camel browse
vegetations (Acacia nilotica, Ziziphus nummularia,
Prosopis juliflora, Salvadora oleiodes and Capparis
deciduas) were selected from one district of each three
zones of Sindh Province i.e. Mithi (desert), Tando
Allahyar (irrigated) and Thatta (coastal mangroves) and
sampling was performed in order to examine the
influence of location on major nutrients like moisture, dry
matter: organic matter and inorganic matter, crude
protein, ether extract, total carbohydrate: nitrogen free
extract and crude fiber. To have replicated data
composite sampling was performed.

Sample preparation: Fresh samples of different camel
browse vegetations from respective location viz Mithi,
Tando Allahyar and Thatta districts were dried for
overnight at 65 °C in air-circulation oven. Samples so
obtained were ground to 1mm particle size using Wiley
mill. Dried and ground samples were stored in air tight
containers till further analysis (AOAC, 2000).
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Analysis of major nutrients: Moisture percent was
analyzed using evaporation method as reported by
(AOAC, 2000). Dry matter of sample was analyzed using
similar method as for the moisture, only calculation
formula differed (AOAC, 2000). Total organic matter
among camel browse vegetations was computed by
difference method (AOAC, 2000). Ether extract content
was determined through Soxhlet method (AOAC, 2000).
Crude protein was determined using nitrogen level of
sample as reported by Kjeldhal method (BSI, 1990).
Crude fiber was determined using VanSoest method
(AOAC, 2000). Difference method as recommended by
AOAC, (2000) was used for computing the nitrogen free
extract. Total carbohydrate was computed using formula
suggested by (AOAC, 2000). Inorganic/mineral (ash)
matter content was examined using Gravimetric method
(AOAC, 2000).

Statistical analysis: A computerized statistical package
i.e. Student Edition of Statistix (SXW), Version 8.1
(Copyright 2005, Analytical Software, USA) was applied
to assess the data. Statistical procedure of completely
randomized analysis of variance (ANOVA) under linear
models was used to observe the significant variation
among the variables within district as well as between
vegetations, and in case of the significant difference
found among the means, the least significant difference
(LSD) test was applied (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Influence of location on moisture and dry matter
contents: Results mentioned in the Table-1 reveals
significant influence of location (desert, irrigated and
costal mangroves) on the moisture as well as dry matter
contents of all five naturally grown vegetations viz
Acacia nilotica, Ziziphus nummularia, Prosopis juliflora,
Salvadora oleiodes and Capparis deciduas. It was
observed that the desert district (Mithi) had negative
effect on the moisture content, where Acacia nilotica,
Ziziphus nummularia, Prosopis juliflora, Salvadora
oleiodes and Capparis deciduas pertained comparatively
lowest (P < 0.05) moisture content (27.95, 20.45, 44.55,
64.45 and 55.95%, respectively), while Acacia nilotica,
Ziziphus nummularia, Prosopis juliflora, Salvadora
oleiodes and Capparis deciduas at irrigated district
(Tando Allahyar) revealed the significantly (P < 0.05)
highest moisture content (58.95, 67.55, 67.75, 71.35 and
63.55% respectively). Moisture content in Acacia nilotica
at irrigated district (Tando Allahyar), Ziziphus
nummularia, Prosopis juliflora, Salvadora oleiodes and
Capparis deciduas at coastal district (Thatta) was
recorded at moderate level (51.10, 55.95, 51.10, 70.15
and 58.90%, respectively). The impact of location on
moisture contents of different vegetations appeared vice
versa to dry matter contents. Desert location (Mithi)
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showed negative influence on moisture, where
considerably (P < 0.05) lowest moisture level was noted,
while at irrigated area (Tando Allahyar) comparatively
highest moisture content was observed. It is of interest to
note that the moisture contents in different vegetations
under current investigation were noted either inline or
disagree with other reported studies. Moisture content of
Acacia nilotica, Ziziphus nummularia, Capparis deciduas
in the current study did not appear in line with the
reported studies of different authors (Abdulrazak et al.,
2001; Towhidi and Zhandi., 2007; Ashraf ef al., 2013;
Ullah et al., 2013; Abdullah et al., 2017; Farooq et al.,
2018). Regarding Prosopis juliflora and Salvadora
oleiodes our reports were in accordance with different
reported studies (Murray et al., 2000; Mabrouk et al.,
2008; El-Amier and Abdullah, 2015; Samreen et al.,
2016).

Results regarding the total dry matter contents
appeared vice versa to the moisture content (Table-1).
Desert district (Mithi) significantly (P < 0.05) favored dry
matter content, where Acacia nilotica, Ziziphus
nummularia, Prosopis juliflora, Salvadora oleiodes and
Capparis deciduas were found rich in dry matter contents
(72.05, 79.55, 55.45, 35.55 and 44.05%, respectively),
however coastal area (Thatta) did not support the dry
matter, where it was recorded significantly (P < 0.05) at
bottom level (41.05, 32.45, 32.25, 28.65 and 36.45%,
respectively). It is noteworthy the plant species, seasonal
variation, environmental conditions like location, soil
condition, water logging system and weather (dry,
moderate and humid) had significant impact on nutrients
composition. For instance, Mithi district at desert zone
had sandy soil with dry weather significantly (P < 0.05)
favored the dry matter contents. However, environment
of district Thatta (coastal zone) with recliminated soil and
humid weather and Tando Allahyar (irrigated zone) with
irrigated soil with moderate weather did not favor the dry
matter contents (Table-1). These results are in agreement
with (El-Amier and Abdullah 2015, Chiofalo et al., 2018
and Heuzé et al., 2016).

Results mentioned in Table-1 further reveal that
location did not show significant influence on organic as
well as inorganic matter contents of Ziziphus
nummularia, Prosopis juliflora and Capparis deciduas.
Percent of organic and inorganic matter in Ziziphus
nummularia, Prosopis juliflora and Capparis deciduas at
desert district (Mithi) (90.65 and 9.35%. 87.70 and
12.30%, 91.95 and 8.05%, respectively), at irrigated
district (Tando Allahyar) (89.15 and 10.85%, 92.35 and
7.65%, 88.90 and 11.10%, respectively) and at coastal
district (Thatta) (89.75 and 10.25%, 93.05 and 6.95%,
92.75 and 7.25%, respectively) found statistically similar
(P > 0.05) to one another. In case of Acacia nilotica,
irrigated district (Tando Allahyar) and coastal district
(Thatta) did not show any significant effect on organic
matter (88.85 and 92.65%, respectively) and inorganic
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matter (11.15 and 7.35%, respectively). However, percent
of organic and inorganic matter in Acacia nilotica at
coastal and irrigated locations varied significantly (P <
0.05) from the desert location (72.85 and 27.15%,
respectively). Results further reveal significant (P < 0.05)
influence of location on organic and inorganic matter of
Salvadora oleiodes, where irrigated district (Tando
Allahyar) more favored the organic matter (79.80%),
while desert district (Mithi) supported inorganic matter
(40.60%). However, the influence of coastal environment
(Thatta) remained at moderate level, where percent of
organic and inorganic matter in Salvadora oleiodes was
recorded 67.40 and 32.60%, respectively (Table-1).

Influence of location on crude protein content: Crude
protein contents of Ziziphus nummularia, Salvadora
oleiodes, and Capparis deciduas at irrigated area (17.80,
20.05 and 22.79%) versus coastal (17.60, 19.65 and
22.50%) did not show any significant (P > 0.05)
variation. Further, Prosopis juliflora at Tando Allahyar
(irrigated) and Mithi (desert) districts (12.12 and 12.45%,
respectively) also did not show any significant variation
(P > 0.05). There were significant (P < 0.05) difference in
crude protein contents of Ziziphus nummularia,
Salvadora oleiodes and Capparis deciduas at Tando
Allahyar (irrigated) compared to (desert) district (17.80,
20.05 and 22.29% versus 15.36, 13.17 and 21.94%,
respectively) (Figure-1). The environment of Tando
Allahyar (irrigated) district favored the crude protein
contents of Acacia nilotica, where it was recorded
comparatively (P < 0.05) high (12.07%) followed by
Thatta (coastal) district (10.97%), whereas environment
of Mithi (desert) district did not support the crude protein
content of Acacia nilotica (6.68%).

Influence of location on ether extract content: Results
regarding the influence of location on the ether extract
contents of camel browse vegetations are illustrated in the
Figure-2. Significant (P < 0.05) effect of location/
environment was observed on the ether extract content of
camel browse  vegetations, whereby  Ziziphus
nummularia, Prosopis juliflora, Salvadora oleiodes and
Capparis deciduas sampled from Tando Allahyar
(irrigated) district pertained significantly (P < 0.05)
highest ether extract contents (3.05, 3.55, 1.06 and
2.55%, respectively) followed by Thatta (coastal) (2.05,
2.55, 0.60 and 2.10%, respectively). It was further noted
that environment of Mithi (desert) supported the ether
extract content of Ziziphus nummularia, where its
concentration appeared considerably (P < 0.05) higher
(3.55%). However, Tando Allahyar (irrigated) did not
favor the ether extract content of Ziziphus nummularia,
where its level fall to low (2.00%). On other hand, at
Thatta (coastal), the ether extract contents of Acacia
nilotica was found at intermediate level (3.10%). Results
of current study found in line with reports of different
authors (Towhidi, 2009; Mohsen et al., 2011; Chandra
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and Mali et al., 2014; Mabrouk, 2008; Rasool et al.,
2017; El-Amier and Abdullah, 2015; Abdullah et al.,
2017; Farooq et al., 2018). The desert area supported the
ether extract content of Acacia nilotica, while irrigated
area did not favor. These observed results are in line with
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). Further, percent of ether
extract in Salvadora oleiodes recorded in current study
was found somewhat different from reported studies
(Ullah et al., 2013; Samreen et al., 2016; Rasool et al.,
2017).

Influence of location on carbohydrate content: The
concentration of nitrogen free extract and total
carbohydrate contents in Acacia nilotica, Ziziphus
nummularia, Prosopis juliflora, Salvadora oleiodes and
Capparis deciduas, although varied with location, but
difference among them existed statistically non-
significant (P > 0.05). Acacia nilotica at Mithi and
Salvadora oleiodes at Tando Allahyar showed significant
(P < 0.05) variation compared to Thatta (Table-2).
Nitrogen free extract and total carbohydrate contents of
Acacia nilotica at Tando Allahyar (irrigated) (55.14 and
74.79%, respectively) and Thatta (coastal) (54.23 and
78.58%, respectively) district found relatively similar but
appeared significantly (P < 0.05) high from that of
observed at Mithi (desert) (39.17 and 62.62%,
respectively). The nitrogen free extract content and total
carbohydrate of Salvadora oleiodes at Mithi (desert)
district (24.94 and 45.74%, respectively) and Thatta
(23.36% and 47.16% respectively) did not differ from
one another, but compared to Tando Allahyar (35.40 and
58.15%, respectively) the difference was significant (P <
0.05). Results shown in the Table-2 reveal significant
influence of location on crude fiber contents of all plants
viz Acacia nilotica, Ziziphus nummularia, Prosopis
juliflora, Salvadora oleiodes and Capparis deciduas
investigated under present study. Crude fiber content of
Acacia nilotica (24.35%) and Prosopis juliflora (22.65%)
at Thatta (costal), Ziziphus nummularia (24.50%),
Prosopis  juliflora (23.95%) and Capparis deciduas
(27.65%) at Mithi (desert) were found comparatively (P <
0.05) higher contrast to Tando Allahyar (irrigated)
district. Further, it was noted that the environment of
Thatta (coastal) favored the concentration of crude fiber
in Salvadora oleiodes though appeared significantly (P <
0.05) high (23.80%), while desert (Mithi) location did not
support it (20.80%). The concentration of crude fiber
content in Acacia nilotica (23.45%) at Mithi (desert),
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Salvadora oleiodes (22.75%) at Tando Allahyar
(irrigated) and Ziziphus nummularia (23.15%), Prosopis
Juliflora (22.65%) and Capparis deciduas (26.65%) at
Thatta (coastal) was recorded at moderate level. Findings
of (Malik and Nath, 1970) regarding total carbohydrate
content in Ziziphus nummularia suported the results of
current study, while Bwai et al. (2015), Nazar et al.
(2018) and Ashraf et al. (2013) disagreed with current
results of total carbohydrate in Acacia nilotica and
Capparis deciduas. Murray et al. (2000), Rathore (2009)
and Mobhsen et al. (2011) reported relatively similar total
carbohydrate in Salvadora oleiodes as recorded in current
study. Furthermore, it could be argued that environment
of localities had significant impact on the percent of
nitrogen free extract and total carbohydrate contents of
different vegetations under present investigation. For
instance, Acacia nilotica at Tando Allahyar (irrigated)
and Thatta (coastal) districts found relatively similar but
differed from those of observed at Mithi (desert).
Similarly, the concentrations of above variables in
Salvadora oleiodes at Mithi (desert) and Thatta districts
did not vary from one another but varied significantly (P
< 0.05) from those of observed at Tando Allahyar. It is
also interesting to note that the environment of different
localities revealed significant influence on crude fiber
contents of plants viz Acacia nilotica, Ziziphus
nummularia, Prosopis juliflora, Salvadora oleiodes and
Capparis deciduas (Table-2). Crude fiber content of
Acacia nilotica and Prosopis juliflora at Thatta (coastal),
Ziziphus nummularia, Prosopis juliflora and Capparis
deciduas at Mithi (desert) appeared significantly (P <
0.05) higher compared to Tando Allahyar (irrigated)
district.
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Conclusion: Current study concludes that prominent
impact of location occurs on most of the nutrients in
different camel browse vegetations. Desert area supports
the dry matter, inorganic matter and ether extract
contents. The organic matters and crude protein contents
are more favored at irrigated area. Influence of location
on nitrogen free extract and total carbohydrate contents
remains non prominent at irrigated and coastal areas.
However, crude fiber is favored at coastal area.
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Table 1. Influence of location on moisture and dry matter content among camel browse vegetations.

Moisture Dry matter
Location Camel browse vegetations (%) Total Organic matter Inorganic matter
(%) (% over dry matter) (% over dry matter)

Acacia nilotica 27.951 72.05° 72.85¢ 27.15°

Ziziphus nummularia 20.45% 79.55° 90.652 9.354

Mithi Prosopis juliflora 44.55! 55.45¢ 87.702 12.30¢
Salvadora oleiodes 64.45¢ 35.55M 59.40¢ 40.60°

Capparis deciduas 55.95¢ 44.05¢ 91.952 8.054

Acacia nilotica 51.10" 48.90¢ 88.85% 11.15¢

Ziziphus nummularia 67.55¢ 3245 89.152 10.85¢

Tando Allahyar Prosopis juliflora 67.75¢ 32.25 92.35% 7.65¢
Salvadora oleiodes 71.35% 28.65% 79.80° 20.20¢

Capparis deciduas 63.55¢ 36.45¢ 88.902 11.10¢

Acacia nilotica 58.95° 41.05° 92.65° 7.354

Ziziphus nummularia 55.95¢ 44.05¢ 89.75% 10.25¢

Thatta Prosopis juliflora 51.10" 48.90¢ 93.052 6.954
Salvadora oleiodes 70.15° 29.851 67.40° 32.60P

Capparis deciduas 58.90f 41.10f 92.752 7.254
LSD (0.05) 0.2696 0.2696 5.7644 5.7644
SE+ 0.1265 0.1265 2.7044 2.7044

Table 2. Influence of location on carbohydrate content of camel browse vegetations at Mithi, Tando Allahyar and

Thatta.
Carbohydrate
Location Camel browse vegetations Nitrogen free extract Crude fiber Total
(%) (%) (%)
Acacia nilotica 39.17% 23.45° 62.62¢f
Ziziphus nummularia 48.95b 24.50¢ 73.45%¢
Mithi Prosopis juliflora 49.75%¢ 23.95¢ 73.70%¢
Salvadora oleiodes 24.94" 20.804 45.74¢2
Capparis deciduas 40.92¢¢ 27.65% 68.57¢
Acacia nilotica 55.142 19.65% 74.79%
Ziziphus nummularia 45.35¢¢ 22.95¢h 68.30°¢
Tando Allahyar  Prosopis juliflora 54.892 21.80 76.692
Salvadora oleiodes 35.40¢ 22.75" 58.15f
Capparis deciduas 37.76f% 25.80°¢ 63.56%F
Acacia nilotica 54.23% 24.35¢ 78.582
Ziziphus nummularia 46.95¢ 23.15% 70.10b
Thatta Prosopis juliflora 54.14% 22.65" 76.792
Salvadora oleiodes 23.36" 23.80° 47.168
Capparis deciduas 41.50%f 26.65° 68.15¢¢
LSD (0.05) 5.5763 0.3064 5.6856
SE+ 2.6162 0.1438 2.6675
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