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Mesquite (Prosopis chilensis L.) is a leguminous browse tolerant to harsh environments and was
introduced into the Sudan in afforestation programmes and as animal feed (Elamin, 1990). It is now
widely distributed in central, eastern and western regions of the Sudan (Elamin, 1990) and is a hazard
in irrigated schemes. Pods and leaves have high CP (lbrahim and Gaili, 1983; Elimam and Babiker,
2000). Pods are highly palatable and leaves are generally unpalatable except P. sprigera (Abdelgabar,
1986) and dried leaves are partially palatable. Enhancing leaves consumption provides a valuable
animal feed and is an effective tool for controlling mesquite. However, there is no available information
on improving mesquite leaves palatability. Consequently, the effects of drying, boiling and pods syrup
addition on mesquite leaves nutritive value, condensed tannins, alkaloids, palatability and degradation
in the rumen of goats were studied.

The studies described below were conducted in the premises of the Goat Research Centre in
Elneshasheba farm in Wad Medani, Gezira State, Sudan, during 2002.

In the first experiment mesquite leaves proximate analysis, antinutritional factors and goat preference
were determined. Mesquite fresh leaves and dry mature pods were collected from different sites in
Elneshasheba Farm in Wad Medani in the Gezira State, Sudan. Fresh
leaves were divided into equal parts and were sun cured for 24 hrs, dried in an oven at 100°C for 24 or
48 hrs, boiled in equal weights of water for 30 minutes, 1 or 2 hrs or left as control. Mature pods were
boiled for 2 hrs in an equal weight of water and the syrup was added to one half of fresh and treated
leaves and thoroughly mixed. Samples of fresh and treated mesquite leaves were stored and used for
proximate analysis and tannins and alkaloids analysis. The Preference of fresh and treated mesquite
leaves was studied in Nubian goats in a cafeteria test.

Eight Nubian goats about 3-4 years old and weighing on average 35-40 kg were used in this
experiment. Four animals were familiar with mesquite leaves and pods and the others were not familiar
with it. The animals were not fed overnight and the experimental diets were offered in a cafeteria test
at 9.0 am. Three hundred grams of fresh and treated mesquite leaves were placed on paper on the floor
in front of each animal. The animals were observed and intake was recorded.

In the second experiment, the degradation of fresh and treated mesquite leaves was determined in
three rumen fistulated female Nubian goats using artificial fibre bags as described by Orskov et al.
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(1980). They were about 3 years old and weighing on average 35kg. They were bought from Wad
Medani livestock market.

Samples of fresh and treated mesquite leaves were used for proximate analysis as described by AOAC
(1984). Fresh and treated leaves were also analyzed for condensed tannins according to Le Feuvre and
Jones (1998). Alkaloids were extracted and determined using thin layer chromatography as described
by Harris and Wilson (1988). Residues in the bags for each incubation time in the three animals were
mixed for each leaves preparation and used for CP, CF and ash analysis as described before. The
proximate analysis and alkaloids in fresh and treated mesquite leaves are shown in Table 1. There were
variations in the proximate analysis of fresh and treated mesquite leaves. Crude protein increased by
drying for 24hrs and boiling, especially for 1hr. Syrup addition increased CP in fresh and treated leaves
and the effect was least at 48 hrs drying and highest at 30 min boiling. Crude fibre and EE decreased
by drying, boiling and syrup addition. Ash increased by drying and syrup addition and decreased by
boiling. Crude protein was close to that reported by Abdelgabar (1986) and
lower than in mature leaves (Elimam and Babiker, 2000). Ether extract was higher than that in the
Gezira (Elimam and Babiker, 2000) and Khartoum (Abdelgabar, 1986). Crude fibre was very high
compared to that in the Gezira (Elimam and Babiker, 2000) and was higher than in Khartoum
(Abdelgabar, 1986). Ash was higher than in the Gezira (Elimam and Babiker, 2000) and lower than in
Khartoum (Abdelgabar, 1986). The variations between locations could be environmental and /or due
to strains.

Table 1. The proximate analysis (%) and alkaloids in fresh and treated mesquite (P. chelensis) leaves
in the Gezira State, Sudan.

Treatments DM CP EE CF Ash NFE Alkaloids

F 532 140 48 281 093 438 +++
D:24 hr 98.1 175 42 216 120 447 ++
148 hr 971 140 39 211 115 495 +

B:30 min 98.1 175 48 245 100 432 ++
1.0 hr 979 21.0 35 277 09.0 388 +
:2.0 hr 976 175 3.0 261 075 459 +

F+S 98.8 175 3.9 20.6 13.7 448 +

D +S:24hr 978 175 48 21.3 12.9 435 +

48hr 895 145 48 208 112 491 +

B+S:30min  98.2 22.8 45 253 100 374 ++

:1.0hr 98.7 18.7 34 255 073 451 +
20hr 985 175 35 231 090 46.9 +
DM= Dry matter. CP= Crude protein. CF = Crude fibre. EE= Ether extract.
NFE = Nitrogen free extract. F= Fresh. D= dried. B= Boiled. S= Syrup.
+ = Very low alkaloids, ++ = Low alkaloids and +++ = Medium alkaloids.

The treatments affected fresh leaves proximate analysis. Sun curing for 24 hrs improved CP and
reduced alkaloids and boiling increased CP, especially for 1hr. The increased CP in leaves could be
due to destruction of some cell components and N in alkaloids. The decreased EE with drying and
boiling could be due to loss of soluble and volatile substances. The decreased CF by drying and boiling
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could be due to extraction of soluble constituents in fibres. The effects of drying were larger than
boiling and time had little effects.

Condensed tannins were not detected in fresh and treated leaves. Alkaloids in leaves decreased by
drying and boiling for 30 min and increased by boiling for 2hrs. Syrup addition had no effects on
alkaloids in fresh leaves and decreased it in leaves boiled for 1 and 2 hrs. Goats not familiar with
mesquite leaves did not consume fresh or treated leaves and those familiar with mesquite consumed
some dried leaves and green pods in the fence.

Table 2 shows mean rumen degradation of fresh and treated mesquite leaves in the rumen of Nubian
goats. Degradation generally increased with increasing incubation times. There were variations in DM,
CP, CF and OM degradation and it was generally highest for CP and least for CF. Degradation was
highest for CP, DM and OM in fresh leaves with syrup and least for CF in leaves boiled for 30 min.
Degradation of fresh and treated leaves increased by syrup addition and decreased by drying and
boiling.

Syrup addition substantially increased CP degradation in fresh and treated leaves and it was decreased
at 24hrs drying. Boiling decreased CP degradation and the effect was higher without syrup. The
degradation of OM in fresh leaves increased with syrup addition and generally decreased by drying.
Crude fibre degradation in fresh leaves was not affected by syrup addition and was depressed by drying
and boiling. Syrup addition decreased CF degradation in dried leaves, especially at 48 hrs.

The reduced degradation of leaves by drying and boiling with no effects on palatability indicated that
other factors are involved in mesquite leaves palatability in goats. However, it is generally accepted
that feeds palatability is not important for goats (Devendra and Mc Leroy, 1982). Alkaloids depressed
feed intake and nutritive value (Van Soest, 1982; Mukisira et al., 1995). The results provided
interesting information on feed intake control in goats and more research is required to understand
factors affecting feeds palatability.
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Table 2. Mean degradation (%) of fresh and treated mesquite leaves in the rumen of Nubian goats in the Gezira

Treatment Incybauon DM CP oM
period (hrs)
Fresh leaves 6 40.3+4.03 76.2+219 66.7+2.25
18 419+465 770x17 675+3.12
30 50.1+229 700x14 726+1.32
48 51.1+3.69 70.8+270 73.7+1.89
Dried: 24hr 6 16.4+252 26.0+212 17.8+2.43
18 2321422 548+248 20.2+4.39
30 284+0.21 50.7+0.15 25.8=+0.17
48 323+4.12 5294285 31.4+4.26
: 48hr 6 192+159 114+170 158+1.59
18 18.8+2.24 13.7+435 17.1+4.20
30 26.7+1.44 196+157 245+1.32
48 30.8+3.43 242+3.79 29.4+354
Boiled: 30 min 6 103+4.31 472+248 9.2 +4.34
18 225+9.12 31.3+8.14 21.6+9.24
30 146+£5.62 16.3+549 10.3+£5.90
48 23.7+1.87 40.1+153 24.3+1.87
:1hr 6 71 +130 9.0+135 75+1.30
18 106+£155 13+£169 116+1.49
30 169+0.91 18.6+0.87 159+0.91
48 18.4+0.99 104+186 19.2+0.99
. 2hr 6 122+124 226+114 10.7+1.30
18 178+£0.76 43.6+055 176+0.78
30 19.1+£3.26 445+225 189+3.32
48 195+5.07 29.1+4.49 205+5.01

State, Sudan.
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Table 2.Continued.

Fresh + syrup 6 77.4+0.82 843 £055 75.9+0.87
18 79.8+£0.99 84.0 £ 2.45 78.0£1.10
30 79.6+£0.44 85.8 +0.32 78.0 £ 0.49
48 83.2x+1.06 90.0 £ 0.66 82.1+1.16
Dried: 24hr+ syrup 6 339 +165 538+1.15 31.0+1.65
18 340+7.42 17.1+£9.31 31.9+7.71
30 429+167 283122 41.5+1.80
48 49.3+4.96 29.5£6.96 47.6 £5.16
Dried: 48hr+ syrup 6 254+1.08 02.2+1.39 214 +£1.12
18 27.8+2.76 141+£1.31 2491291
30 29.8%10.2 33.8+4.86 243+11.0
48 35.2+2.12 38.4+2.02 30.3+2.29
Boiled:30min+syrup 6  16.7 £2.46 55.8 +1.48 155+248
18 23.2+2.89 246 +2.78 21.2+2.98
30 25.1%261 37.7+2.17 20.8+£2.78
48 27.3+0.17 45.2+0.12 25.1+0.15
Boiled :1hr+syrup 6 16.7 +8.93 17.7 £8.81 16.0+9.02
18 29.5+0.73 14.9 £0.89 28.0 £0.78
30 33.3%0.21 04.9+ 0.32 30.3 £0.21
48 35.3+1.08 29.3+ 1.19 33.4+1.15
Boiled: 2hr+syrup 6 158+1.11 25.1+1.01 13.1 +1.15
18 20.7+0.91 13.9+1.00 20.2 £0.90
30 249+1.15 03.6 +1.51 20.4 £1.25
48  29.4+1.25 30.5+1.25 30.5+1.25

DM = Dry matter. CP = Crude protein. OM= Organic matter.

Table 3 shows the degradation characteristics of fresh and treated mesquite leaves in the rumen of
Nubian goats. There were variations in degradation characteristics of fresh and treated leaves. The
degradation of the soluble fraction was higher in fresh leaves and generally decreased by drying and
boiling. Syrup addition increased the soluble fraction in fresh and treated leaves. The part degradable
with time (b) was depressed by syrup addition to fresh leaves and generally increased by different
treatments. There were great variations in degradation rates and were
generally increased with syrup addition and decreased by drying and boiling and the effects increased
with time.
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Fresh leaves soluble fraction was very high (35.5%) than that reported by Elimam and
Babiker (2000) and could be genetic and/or due to stages of maturity. The decreased
soluble fraction by drying and boiling could be exploited to modify browses
degradation. Syrup increased the soluble fraction (a) and decreased the part degraded
with time (b) in fresh leaves because it was high in soluble carbohydrates and the higher
degradation of fresh leaves with and without syrup was mainly due to their higher
soluble fractions compared to other treatments.

Leaves degradation rates were higher than those of leaves and pods in the Gezira
(Elimam and Babiker, 2000).The generally decreased degradation rates with boiling and
drying were probably due to changes in composition and degradation characteristics.
Variations in DM degradation characteristics of browses were reflected in DMI and
growth rates in goats (Kibon and Orskov, 1993).

Table 3. The degradation characteristics of fresh and treated mesquite (P.chelensis) leaves in the rumen
of Nubian goats in the Gezira State, Sudan.

Samples DM CP oM

a b p c a b p c a b p c
Fresh 355 160 515 0048 680 100 780 0.058 635 130 765 0.025
D 24hrs 150 16.0 310 0.031 180 260 440 0.028 145 150 295 0.038
D 48hrs 145 180 325 0.030 085 210 300 0.025 115 195 315 0.028
B30min 070 175 245 0025 105 260 365 0028 06.0 165 225 0.027
B 1lhrs 045 200 245 0.028 -050 255 205 0.032 045 185 23.0 0.029
B 2hrs 060 180 240 0.042 170 255 425 0.036 055 160 215 0.041
Fresh+S 720 09.0 810 0.068 825 065 89.0 0.061 745 055 80.0 0.064
D24hrs+S 245 255 50.0 0.028 03.0 31.0 340 0030 225 250 475 0.029
D48hrs+S 21.0 145 355 0.039 080 355 405 0034 150 175 325 0.031
B30min+S 075 200 275 0.054 170 295 465 0.038 050 210 26.0 0.045
B lhrs+S 11.0 245 350 0.066 025 240 265 0061 115 235 350 0.054
B2hrs+S 125 175 39.0 0.034 300 240 540 0.048 13.0 155 28.0 0.035

D = Dried. B = Boiled. S = Syrup. DM = Dry matter. CP = Crude protein. OM = Organic matter.
a = Soluble fraction (%). b = Part degraded with time (%). p = Degradability (%). ¢ = Degradation rate.
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