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ABSTRACT

Sixteen weaned male goat kids were initially weighed and randomly divided into A, B, C and D groups, offered basal
diet contained wheat straw with wheat bran for maintenance requirements to all groups and a supplement of dry Acacia
nilotica indica leaves, dry Acacia nilotica indica pods and fresh Sesbania aculeata and basal diet to each group,
respectively. Kids after two weeks adaptation period were fed experimental diets for a period of seven-weeks. Dry matter
intake of group D was 0.26 g and group B consumed significantly smaller quantity of basal diet (0.04 g) than group A
(0.19 g) and C (0.14 g). The intake of supplements was significantly higher in group B (0.50g) than C (0.24g) and A
(0.21g) also, total dry matter intake was significantly higher in group B (0.54g) than A (0.40g), C (0.38g) and D (0.26g)
per kid. Average daily weight gain was significantly higher in group B (20.782.27g) than A (12.35g1.55g) and C
(12.351.35g) whereas, group D maintained their initial weight up to the termination of experimental period. The
apparent digestibility of kids fed basal diet with or without supplements determined was higher in B (73.94%) than A
(65.44%), C (58.15%) and D (56.38%) groups. The Acacia nilotica indica leaves contained DM, CP, CF, EE, NFE and
ash, 14.20, 9.20, 3.90, 66.40, and 6.30 percent; the pods, 11.90, 17.00, 1.90, 62.50, and 6.70 percent; Sesbania aculeata,
21.00, 14.00, 3.50, 50.40, and 10.10; wheat straw, 2.00, 37.60, 0.50, 47.60, and 12.20 and wheat bran 15.41, 10.76, 3.45,
64.79, and 5.59 percent, respectively. The degradability parameters for wheat straw were 57.4 % degradability of water
insoluble fractions, with 66.1% measured degradability at 96 hours and 68.8 % calculated potential degradability. The
values for fitted degradability curve were calculated as: ‘a’ 14.6, ‘b’ 72.2 and ‘c’ 0.050. The degradability parameters of
Acacia nilotica indica leaves recorded were: 75.8 % degradability of water insoluble fractions, with 80.1% measured
degradability at 96 hours and 95.8 % calculated potential degradability. The values for fitted degradability curve were
calculated as: ‘a’ 15.7, ‘b’ 80.1 and ‘c’ 0.050. The degradability parameters of Acacia nilotica indica pods observed
were: 61.1 % degradability of water insoluble fractions, with 76.4 % measured degradability at 96 hours. The values for
fitted degradability curve were calculated as: ‘a’ 6.3, ‘b’ 76.4 and ‘c’ 0.050.

NTRODUCTION

Most of animals in Pakistan are producing below their inherent capacity mainly due to deficient nutrition. Out
of the Pakistan’s total geographical area of 79.61 million hectares, only 26 percent is reported to be cultivated, about 77
percent of which is artificially irrigated, while crop production on the remaining 23 percent, depends upon rainfall
(Anonymous, 1994). Due to poverty, agro-graziers were unable to purchase costly concentrates and cultivated fodders to
feed their animals (Azam etal, 2009).Out of net sown area of 15.58 million hectors, fodder is sown on only 15.8 %, i.e.
on only 2.4675 million hectares. The cropped area provides only 1/3rd of total feed nutrients and the rest comes from
crop residues, flood plans, range, scrub lands and roadside canal bank grazing etc. (Bhatti and Khan, 1996). Though
livestock population has been increasing at very high rate, the fodder area is seen to reduce by 2 percent of the total
cropped area over a period of 10-12 years (Bhatti and Khan, 1996).Under this situation it is need of the time to explore
the trees as potential feed source for feeding livestock specially, Acacia nilotica indica , which has been found to grow
very well on dry as well as saline lands and serves as a powerful antibacterial (Gaafar,2013). Acacia leucophloea Roxb.
Also is a good antioxidant (Haq, 2013)

MATERIALS AND METHODS

For the present study 16 weaned healthy goat kids were purchased from local market Hyderabad. They were
initially weighed and randomly divided into four groups A, B, C and D, four kids each. Kids were drenched (Nilzan)
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against endo parasitic diseases. Ivomec injection was given as ectoparasitic control and vaccinated against
Enterotoxaemia cum Lamb dysentery. All kids were castrated with Burdizo castrator. Each group of Kids was housed in
separate compartment under single shed at the Student Farm of the university. Kids were offered three different diets and
one group was kept as control. They were given two weeks adaptation period before start of the experiment.

Experimental diets:A basal diet was prepared by mixing wheat straw with wheat bran so as to provide maintenance
requirements. Addition to basal diet to kids a supplement of Dry Acacia nilotica indica leaves (A), dry Acacia nilotica
indica pods (B) fresh Sesbania aculeata (C) was provided and one group was fed basal diet (D) only, allocated as T1,
T2, T3 and T4, respectively. Feed samples were collected from each diet every day for Proximate Analysis.

Feeding and management: Each kid was provided feeds, after initial weighing, in a separate feeding bucket twice daily,
and fed ad. Libitum basis, allowing proportional refusals of about 0.20 of the offered. Fresh water was made available for
each kid over 24 hours in a separate trough. The refusals of basal diet and supplements were collected and weighed at
next day morning, for each of the kids and recorded daily.

Intake and sampling: Representative samples of each feed and sub samples from the refusals were taken once a week
for dry matter and chemical analyses. Dry Matter Intake was measured daily during the experimental period for each
individual animal. Dry Matter Intake will be calculated as intake per kg metabolic weight (M0.75). Average daily intake
of kids of each group was calculated using following formula: Average daily intake (kg) = (Total feed intake / No of
days)/No of kids in group. All of the goat kids were initially weighed individually and latter kids were weighed after
completion of each week at morning before feeding and recorded.

In-vivo apparent digestibility: Apparent digestibility for each food was measured by putting one animal from each
treatment into metabolic crates for one week on turn, after two weeks of experimental period to assess in vivo apparent
digestibility. Total collection of faeces was done for seven days. Collected faeces were thoroughly mixed and bulked and
representative samples were obtained for the determination of the apparent digestibility of Dry Matter and organic
matter.

Chemical analysis: Dry matter, Crude protein, Ether extract, Crude fibre, ash and nitrogen free extract was determined
according to the method (AOAC, 2000). Similarly rumen Degradability measurements for Acacia nilotica indica leaves,
Acacia nilotica indica pods, wheat bran and wheat straw, were made using the nylon bag technique (Mehrez and Ørskov,
1997) in the rumen of three castrated male kids fitted with permanent rumen canulae.

RESULTS AND DISCUSSION

The basal diet dry matter intake (Table-1) of kids offered Acacia nilotica indica pods and leaves was higher
than Sesbania aculeata (phyllodes and small stems) confirming Acacia to be a better choice supplement for growing goat
kids. The Acacia nilotica indica pods were significantly preferred by the kids with 0.5 g for intake than both Acacia
nilotica indica leaves as well as Sesbania aculeata (phyllodes and small stems). Krebs, et al., (2007), also reported that
when the animals were offered wilted or fresh material, the DMI of Acacia saligna (phyllodes and small stems) was
statistically higher in goats than controls. Yahaya et al. (2000) also reported the mean DMI of Ziziphus spinochrist,
Wild. and Acacia  albida, Del. to be similar but higher than for Sterculia satigera, Guill. and Anogeissus licocarpus,
Guill. Average daily weight gain ( Table-1) by growing kids offered ad lib choice of basal diet (Wheat straw + Wheat
bran) as well as supplements A. nilotica indica pods was significantly higher i.e. 20.782.27 g per day than A. nilotica
indica leaves and Sesbania aculeata (phyllodes and small stems), 12.351.55 and 12.351.35 g per day, respectively.
Degen et al. (2000), reported that goats and sheep consuming fresh Acacia saligna gained more body mass than their
respective controls; the difference was significantly greater in goats. The Acacia leaves are as good a supplement as
Sesbania aculeata. However the Acacia pods were significantly better supplement for growing kid goats. The better
growth rate in goat kids fed Acacia pods and leaves can be attributed to the tannins which may be helping in making the
availability of rumen undegradable protein for gut digestion and free tannin may be digested by some tannin consuming
bacteria which need to be explored.Highest apparent digestibility ( Table-1) of dry matter was recorded when Acacia
nilotica indica pods (73.941.95%) as well as leaves (65.441.76%) used as supplements than Sesbania aculeata
supplement (58.152.25%) as well as the control diet (56.381.70%) indicating Acacia nilotica indica pods to be a better
choice as well as leaves for supplementing the diet for the growing goat kids. Siddhuraju et al. (1996) while investigating
nutritional and antinutritional characteristics and biological value of Acacia nilotica (L.) Del. seeds reported that the in
vitro protein digestibilities of raw, dry heat-treated and autoclaved seeds were 61.2%, 77.4% and 80.2%, respectively
which is in conformity with the digestibility of pods in vivo. However, Chaudhryr et al. (2011) reported Low growth
rate, reduced N and NDF digestibility in sheep fed Acacia nilotica (pods) due to presence of Condensed Tannins. But,
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Malik and Chughtai (1979) reported the Digestion Coefficients of Dry matter and Crude fibre of the leaves of Desi
Keeker, which they classified as Acacia Arabica, the term generally used for Acacia nilotica, were 73.06 and 47.66 in
cattle and 80.10 and 69.73 in buffalo calves, respectively, which are in conformity with the present study.Acacia nilotica
indica leaves contained DM, CP, CF, EE, NFE and ash, 14.20, 9.20, 3.90, 66.40, and 6.30 percent, respectively where as
Acacia nilotica indica pods contained DM, CP, CF, EE, NFE and ash, 11.90, 17.00, 1.90, 62.50, and 6.70 percent,
respectively. Sesbania aculeata contained DM, CP, CF, EE, NFE and ash, 21.00, 14.00, 3.50, 50.40, and 10.10 percent,
respectively, the wheat straw composed of DM, CP, CF, EE, NFE and ash, 2.00, 37.60, 0.50, 47.60, and 12.20 percent,
respectively and wheat bran had DM, CP, CF, EE, NFE and ash, 15.41, 10.76, 3.45, 64.79, and 5.59 percent,
respectively. The results of this study are in conformity with those reported by Nyangito (1997) and Gowda et al.
(2004).Acacia nilotica indica leaves higher measured degradability ( Table-2) (80.1%) than Acacia nilotica indica pods
(76.4%) as well as Wheat bran (72.2%) but Calculated rumen degradability  of Acacia indica pods (82.0%) was lower
than Wheat bran (86.2%) which can be attributed to higher levels of tannins in it which can be confirmed by using
tannin-complexing/binding agents like, polyethylene glycol (PEG 6000), as Getachew et al (2000) have reported positive
effects. The effective degradability (Table-2) of water insoluble too was better in Acacia nilotica indica leaves (75.8%)
and wheat bran (73.7%) than pods (61.1%). Similar were the results for potential rumen degradability percentages due to
similar cause. The results are in conformity with those of Paengkoum et al, (2013) and Ngwa et al. (2001).The ‘a’ value
for Acacia nilotica indica pods (6.3) was significantly lower than for leaves (80.1) and wheat bran (72.2) due to higher
lag time.

Table-1. Dry matter intake of feeds, Daily weight gains and Apparent digestibility of feed consumed by goat kids.

Treatments Dry matter intake (g/Kg0.75 Body weight) Average
weight gain

(g/day)

Apparent
Digestibility

(percent)
Basal diet Supplement Total

Mean Mean Mean
A. (A. nilotica indica
leaves)

0.19  0.035 0.21  0.033 0.40  0.057 12.35  1.55 65.44  1.76

B. (A. nilotica indica pods) 0.04  0.018 0.50  0.107* 0.54  0.120 20.78  2.27* 73.94  1.95*

C. (Sesbania aculeata) 0.14  0.026 0.24  0.037 0.38  0.048 12.35  1.35 58.15  2.25
D. (Control) 0.26  0.026 0.00 0.26  0.026 0.00  1.07 56.38  1.70
* The kids regurgitated the seeds or excreted in the faecal material

Table-2. Degradability parameters and effective degradability.

Parameters
Wheat
straw

Wheat
bran

Acacia leaves Acacia pods

Washing loss (%) 11.4 13.1 19.9 21.6
Degradability of water insoluble (%) 57.4 73.7 75.8 61.1
Potential degradability (%) 68.8 86.8 95.8 82.7
Rate constant (fraction/h) 0.030 0.050 0.050 0.050
Lag time (h) 4.5 0.0 1.1 4.5
Effective Degradability Outflow rate ( Fraction/h) 0.02 42.9 66.2 72.9 61.4
Effective Degradability Outflow rate ( Fraction/h) 0.05 28.6 50.7 55.8 45.9
Effective Degradability Outflow rate ( Fraction/h) 0.08 22.3 42.4 46.7 37.9
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