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ABSTRACT:

Quality of sonme tree forages from West Africa, Acacia albida,

Acacia raddiana leaves and pods, Guiera  senegalensis,
Calotropis procera and Adansonia digitata |eaves was studied.
Applied et hodol ogy i nvol ved chemi cal analysis, in vivo
digestibility, in sacco degradation, intake and aninal
per f or mances nmeasurenents of rations including different

| evel s of browses.

Results enphasize the high digestible nutrients content of
M nosacea pods, C. procera and A digitata |leaves while G
senegalensis and A albida old leaves were of poor nutritive
value. Feeding trials involving A albida pods , C procera,
A. digitata and G senegalensis |eaves confirmed chem cal
analysis and in vivo digestibilities results. The aptitude to
I mprove energy and nitrogen level of rations for sheep is high
for A albida pods, C. procera and A digitata | eaves. G
senegal ensis at a level superior to 40 pioo played a negative
role in ration digestion because of |ow digestibility (30

pio0), low runmen degradability (deg 48h < 40 pio0) and high
tannin content.

KEY WORDS: Sahelian pastures, Nutritive value, Tree forages,
Acacia albida, Acacia raddiana, Adansonia digitata, Guiera
senegal ensis, Calotropis procera.

VALEUR NUTRI TIVE D ESPECES FOURRAGERES ARBUSTIVES DI SPON BLES
SUR PATURAGES SAHELIENS
Par

FALL-TOURE S., RICHARD D., FRIOT D., NoLAN T.l, conNNOLLY J.2
and SALL c3.



RESUVE

La qualite d'arbustes fourragers d' Afrique de 1‘/ouest, |es
feuilles et gousses d' Acacia al bida et Acacia raddiana, |es
feuilles de Guiera senegalensis, Calotropis procera et celles
d’Adansonia digitata est étudiée.

La méthodol ogie appliquée porte  sur les anal yses
chimaques, la digestibilité in vivo, l|a dégradation in sacco,
et la nesure de 1’ingestibilité et des perfomances aninales de
rations conportant différents niveaux de |igneux fourragers.

Les résultats nettent en évidence la haute teneur en
nutriments digestibles des gousses de M nobsaceae et des
feuilles de Calotropis procera ainsi que celles d’adansonia
digitata alors que les feuilles agées d' Acacia albida et
celles de Cuiera senegalensis ont eu une valeur nutritive
médiocre. Ces resultats ont été confirmés par les essais
alinentaires. Les gousses d’a. albida et les feuilles de C
procera et A digitata données en conpl énent aux fourrages
pauvres a de jeunes noutons ont perms |eur croissance semi-
intensive. G senegal ensis a un niveau supérieur a 40 pioo de
la ration a joué un rdle négatif sur la digestibilité de |la
rati on probabl enent a cause d'une faible dégradati on intra-
ruminale et d' une teneur élevée en tannins.

MoTs CLES: Paturages sahéliens, Valeur nutritive, Fourrages
arbustif, Acacia albida, Acacia raddiana, Adansonia digitata,
Quiera seneqgalensis, Calotropis procera.

| NTRCDUCTI ON:

Sahelian soils are well reputed for their deficiencies in
organic matter and phosphorus. Pastures are nore affected by
drought and soil degradation than cultivated | ands which are
yearly inproved by nmanure and or fertilizer. Thus a
proliferation of plant indicators |ike Calotropis procera or
Zornia qgqlochidiata is observed in the Sahel. During ten past



years, the situation has been specially enhanced by bush fire
and predators |ike locust. The aerial part of pastures, made
of trees and shrubs plays a significant role in ecosystem
mai nt enance as it has a great capacity of regeneration and
drought resistance. Mst of them are ever green and are an
invaluable feed resources available all over the year.
Therefore, browses are the main rum nants nutrients source
providing nitrogen mnerals and vitamns during the dry season
(Le Houerou 1980).

Al though the behaviour of rumnants differs according to
seasons and plant species, browses represent up to 30, 70 and
80 pioo of cattle sheep and goat diet respectively during the
dry season (Quérin, 1987.).

600 species has been identified as potential feed
resources for cattle, sheep and goats (Von Maydell, 1983., Le
Houerou 1980). Available résults gives informations about
their palatability and chemcal conposition. The high nitrogen
content of tree forages is well known (Riviere, 1978.; Le
Houer ou, 1980.; Kearl, 1982.; Koné, 1987.). That nitrogen may
not be available in the digestive tract (Fall, 1991.) and data
about digestibility and influence on animal perfornmances are
scarce. That topic was described as a "top priority subject in
African |ivestock nutrition today" (Le Houerou, 1980.)

V¢ intended to evaluate nutritive value of Acacia albida
and Acacia raddiana |eaves and pods, GCuiera senegalensis,
Cal otropis procera and Adansonia digitata |eaves. Those
species are popul ar and  wel |l represented in sahelian
ecosystens. A. albida and A. raddiana pods are sold in sone
west African nmarkets and c. procera has been increasingly
available in sahelian pastures as a consequence of drought and
soil degradation

MATERIALS AND METHODS:
sTUuDY S| TE:
In vivo neasurements has been perforned in Dahra an ISRA
station located 270 km in the north east of Dakar in the
sahelian zone of Senegal at 15°North, and 15°wWest Longitude.



Average rainfall was 340 nm during past twenty years ranging
from570 to 110 nm
SAMPL.E COLLECTION AND PREPARATI ON

Tree forage sanples has been collected in Dahra zone,
sundried and stored for in vivo trials. For each specie a
subsanpl e has been ground to pass 1mm sieve for chem cal
anal ysis .

CHEMICAL ANALYSI S

Chem cal analysis was carried out iNn LNERV-ISRA Station
| aboratory of Dakar. They involved dry matter, crude protein,
ash, cal cium and phosphorus eval uati on (AOAC 1975). NDF, ADF
and lignin were anal ysed according to Goering and Van Soest,
(1970) and Sodium potassium copper and zinc were determ ned
with atomc absorption spectrosphotonetry.

IN vIivo D GESTIBILITY:

Measurenents: d assical in vivo bal ance has been applied. Six
Peul-peul sheeps were lodged in individual pens and fed twce
a day with diet including different levels of browses (cf
table 1) . Each trial took place during 15 days of adjustment
and 6 days of neasurement. Daily neasurnents involved dry
matter intake, and fecal collection. Apparent dry matter,
organic matter and crude protein digestibility wer e
represented by the balance between their content in intake and
feces.

Cal cul ation met hods: The calculation nmethod assumed the
additivity of di fferent conponents of the ration. The
digestibility of total ration is the sum of digestibility of
the different conponents nultiplied by their percentage in the
ration. Browse digestion were estimated by difference.

IN sacco DEGRADATION (ORSKOV and M DONALD, 1979.; ORSKOV et
al., 1980. ; MICHALET-DOREAU et al., 1987.).

In sacco neasurenments was perforned with nylon bag nethod.
It involved the placement of tree forage sanple in a polyester
bag and direct incubation in the rumen of a cow DM and N |oss
during a given incubation time represents their degradation.



Animals and diets: 3 young fistulated Gobra bulls
averaging 250Kg of body weight were wused for forage
i ncubation. They were fed twice a day with rice straw (75
ploo) and groundnut cake (15 p100). Mneral block was
available in free choice as source of sodium potassium
phosphorus, copper zinc and cobalt.

Nyl on bags: They were nmade wth Blutex (Tripette et
Renaud. France) nylon material (46pm pore size, 6 * 11 cm and
heat seal ed.

Experimental procedure: 3g of ground sanple were put in
each nylon bag. The bag were heat sealed then incubated in
cattle runen for 1, 4, 8, 24, 48, 72, 96 hours. The bags were
washed and beatten with stomacher to decrease Dbacterial
contam nati on (Michalet-Doreau and ould-Bah,1989.) They were
washed again prior to drying at the oven (60°C) The residual
bacterial contamnation of the bags was substracted, assum ng
a mean N bacterial residual contamnation of 4 pi00.

Cal cul ation: The bal ance between initial and residual
content of the bag for dry matter and nitrogen represents
their degradation at a given incubation tinme.

To estimate degradati on paraneters ORSKOV and MC DONALD,
(1979) nodel were used:

D=a+ b (I-e7¢t) were D = degraded fraction at a
given incubation time (t); a = readily degradable fraction;
b = slowy degradable fraction.; ¢ = degradation rate.
Paraneters (a, b and c) were calculated with a non I|inear
model of SAS (SAS, 1985).

DT=a+ """ k = 0.04 specific for tropical forages
c +k and cattle breeds (LECHNER-DOLL et al 1990)

For -forage with slower degradation including a |ag phase the
above nodel has been adapted by DHANOA(1988)

DT = a + (b * =—ww—— * e-kto) to = Iag time..



PEEDING TRIALS:: Influence on animal performances of rations
including different levels of tree forages was neasured during
a 70 to 100 days trial including 15 days of prelimnary
adj ust erent .
Goups of 12 sheeps 1 year aged averaging 22 kg of I|iveweight
were submtted to prelimnary treatnent against parasites, and
mai n infectious deseases occuring in sahelian zones.
Intake (offered mnus refusal) of different ration component
were daily recordered. Li vewei ght change were nonthly
eval uated by weighing the sheeps during two follow ng days at
the same tine.

RESULTS AND D SQUSSI ONS

CHMCAL QOWCSITION O TREE FCRAGES

The chem cal conposition of browse sanples is described in
table 1. A high protein (CP) content, averaging 14 p100 was
recordered. Those results are in agreenent with the datas
reportered in the litterature (LE HOUERQU, 1980.; IAMPREYet
al., 1980. and RWVERE, 1978.) and confirm the potenti al
protein source represented by tree forages during the dry
season when grass carpet CP content is bellow 5 p10oo and the
CP ratio of dried grasses on browses is close to zero.

A raddiana pods and |eaves A. albida and C. procera
| eaves are specially high in CP (> 15 pioo in average).

Legum nous pods are not sensitive to phenol ogical stage in
term of CP content. That is in agreenent with our first
results (FALL, 1991). It was not the case for their |eaves
which CP level was negatively influenced by age.

CP content in calotropis and Adansonia varied within a
wi de range. Those variations cannot be explained only by age
effects. Variety pressure needs to be checked. Guiera |eaves
had the |owest CP content in all season of sanpling.

Fiber content (NDF) were quite variable. The I|owest |evel
were recordered in Calotropis (27% while the highest one were
observed in Quiera |leaves (72%9. -

M neral content of tree forages (see table 2) shows a
globally |ow phosphorus content. Mdst of sanples were bell ow
the critical 1evel of 0.3 pioo and the ca/p ratio were often



bad exept for A raddiana pods. So browses cannot supply P
which is the nost serious mneral deficiency in the Sahel.
Copper and Zinc are anong the main mneral unbal ance in the
Sahel . Browses bring only the mninum required (INRA 1989): 4
to 7 ppm and 15 to 35 ppm respectively for copper and Zinc. S

a mneral mxture is advisable for mineral deficiencies
prevention in the Sahel.

DIGESTIBILITY OF TREE FORAGES
RATION DIGESTIBILITY: (Table 3)

The digestibility of rations involving A raddiana pods
and A. digitata |eaves were the highest one (56 pi100 in
aver age), followed by ration wth different | evel of
Cal otropis procera (50 p1oo in average). Rations with Quiera
| eaves were the less digestible and that specie seemed to have
a negative effect in the digestive tract. The higher was
Quiera level in the ration the lower the digestibility. The ad
libitum | evel caused nortality of 3 over on 6 sheeps. The
trial was stopped after one week of adjustenent.

The ration involving A albida leaves was of low digestibility
while the one with the pods was internediate.
OM and CP digestibility had the same variation profile.

DI PPERENCI AL DI GESTIBILITY OF BROASES:

Browse digestibility are presented in table 4. Athough
vari ations between trials were high, the same hierachy was
recpected. M npbsacea pods were the nost digested foll owed by
Adansoni a digitata and Cal otropis procera | eaves. Cuiera and
A. albida old leaves were of the lowest digestibility.

Variation between trials can be explained in part by plant
age. Guiera |eaves of june were nore digested than that of
March. Another variation factor involves ration conposition.
H gh level of Qiera does not seem to be accepted by sheep. It
can be explained by a high level of tannins which fluctua-tes
from4 to 11 ploo DM (Kessler and Breman in preparation; | EWT
unpubl i shed data).

In Calotropis | eaves the between trial variations cannot be
explained by the plant age in the current stage of our



results. Mre investigations are needed to clarify the variety
effect.
Finally the rol e of browse level could be a variation source.
In the exanple of Adansonia |eaves the same sanple DM and OM
digestibility varied within 20 points between 37 and 49 pioo
of the ration. In case of a non toxic specie a hundred pi00
browse diet is applicable to record information on intake and
pal atability. Current trials in LNERV give priority to the
hi ghest browse levels (50 to 100 pioco).

So observed variations in the in vivo trial results,
at hought corresponding to litterature indications (see KESSLER
and BREMAN review in preparation), suggest nore precautions in

sanpling nethods. One has to give large informations about
variety sanpling date and site to coment on the results.

| N SACCO DEGRADATI ON OF TREE FORAGES: (table 5 and 6;
figure 1 and 2).

Legune pods had stable and good degradation profile. Mre
of 7o0pioo of DM di sappeared at 48 incubation tine. A. albida
| eaves are variable and sensitive to age. Young | eaves were
highly degraded while old one were of poor intra-runenal
degradation (Fall, 1991). A raddiana |eaves and pods had a
conpar abl e and good degradation profile. Adansonia  and
Calotropis |eaves are the nost degraded sanple (Deg 48h »>
80p100) While guiera |eaves were of poor degradati on (Deg 48h
< 40 p100).

Legume pods as well as Adansonia and Calotropis |eaves of
high runen degradation are potential N source for rum nants.

Browse degradation profile is influenced by chem cal
conposi ti on. Cell wall conponents play a negative role
(Banmualin et al., 1980 reported by Ntis, 1992.).
Particularly N location into cell wall (Krishnanoorthy et al.,
1982; Sanderson and Wedin 1989.). The major part of digestible
N is located in cell solubles. ADFN is not inportant (I|ess
than 20pioo of total N) in tropical browses but it plays a
significant (P<0.05) role in N degradability (Fall and Doreau
1993, in press). Qur results confirm that as CQuiera |eaves, of
hi ghest ADF content, were the |ess degradable. Also the role



of tannins is enphasized (M Leod, 1974.; D agayete, 1981.;

Reed et al., 1990. and Leinmuller et al., 1991.). Plant
t anni ns depress browse digestibility. Differences 1 n
litterature reports can be explained in that the reaction
tannins-proteins is governed by nultiple factors such as

tannin type, and level in feeds. Hydrolysable tannins can be
nodi fi ed by digestive enzynes and thus, do not depress CP
digestion while condensed one precipitate wth proteins
formng indigestible conplexes. Their effect in protein
bal ance is negati ve.

Tanins level less 3 pioo (NITIS, 1992.)can give benefit in
good quality proteins digestion by protecting them for direct
absorption in the small intestine. Above that |evel occurs a
phenomenon of precipitation which makes them indigestible.
Tanin analysis are in progress in IEWT for checking of their
ef fect upon degradation.

I NFLUENCE OF TREE FORAGES ON GRON NG SHEEP PERFORVANCES:

Five trials were carried out to study secondary
productivity of A, albida pods, G. senegalensis, C. procera
and A digitata |eaves.

In trial 5 (see table 7) G senegalensis |eaves were
compared to A albida pods. The average daily intake was close
between the two groups and superior to the control one. A
albida pods group was significantly (P<0.05) higher in
l'iveweight gain compared to Qiera one and the two groups were
significantly different compared to the unsupplenented one
whi ch was at nmi ntenance level. Quiera group were slightly
hi gher in performance while A al bida pods ration allowed a
sem -intensive growing. It can be compared to dyricidia
septum which allowed a daily |iveweight change (Lwc) of
40g/day (Smith and Van Houter, 1987.) and Abizia zygia, 800g
/ day giving a LWC of 48g a day (Bouchel et al., 1992.) while
Konig et ai. (1992) reportered a negative effect for Atriplex
nummularia | eaves at the level of 25 to 75 p100 of the diet in
sheep performances w hch have lost 31 to 93g a day.
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Quiera was conpared to ¢. procera leaves in trial 7 (see
table 8). Calotropis group was superior in intake and ani mal
per f or mances.

Ani mal performances were higher for Guiera in trial 5
conpared to trial 7. That result has been suprising as Quiera
I ntake were superior in the last trial. It can be explained by
the different nature of the basal diet nade of early dry
season bush hay of better quality conpared to rice straw. A
higher total DM intake (89 vs 64 g/Kg P9:75) was also
recor der ed.

C procera at the level of 1.5 pioo allowed seni-intensive
growing of young sheep. Sundrying seens to alleviate eventual
toxicity of that tree forage wi hch is well consumed W thout
any Sign of toxicity.

(oj ectives of trial 3a, 3b and 8 (see tables 9, 10, and 11
respectively) were to study the influence of Adansonia
digitata |leaves on young sheep performances. W had many
health problems in trial 3a; that’s why a repetition was done
in trial 3b. Aninmal performances were 16 and 27g per day
respectively for the level 100 and 200g per day. They were
significantly superior (pP<0.05) conpared to the control group
whi ch was |oosing 56g/day. The 300g level, expected to be
hi gher, was close to the 200g one in term of |iveweight change
(21 vs 27g /day). The trial duration (70 days) might be a
fimting factor for maximum performance record as the
livewei ght curve Was in ascending phase when it stopped. Those
values are close to that of Alchomea cordifolia (48 pioo of
the diet) wich gave an average LWC of 25¢g (Kouonnenioc et al.,
1992.)

CONCLUSI ON:

- Browses represents the only CP source available during the
dry season for rumnants in pasture based systens of the dry
tropics. Al though their nutrient content can be high, the
digestive wutilisation may wvary according to species, age, and
plant part. A albida and A raddiana pods at the level of 15
to 25 p100 can achieve semi intensive fattening ( 16 to 30 g /
day) in sheeps while C. procera and A digitata |eaves of

11



hi gher nutrient content can be given to sheep up to 30 pioo0
level in the diet, in intensive fattening program Current
trials involve evaluation of intake and |iveweight change of
ration with higher proportion of tree forage for toxicity
screening.
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TABLE 1 CHEMICAL COMPOSITION OF TREE FORAGES
Mean Value g/ Kg DM {Range)
|
SPECES PLANT-PART No MS MM cP NDF ADF Li
|
Acacia albida Pods 5 920 44 113 385 221
(960-894) (38-50) [(104-122) (388-390) (120-275)
Leaves 4 918 99 152 396 296
(896-955) (88-109) [(128-194) (315-476) (191-401)
\cacia roddiana Pods 7 913 61 176 471 341 144
(896-961) (49-7 1) [(137-205) (418-523) |i(375-407) (139-148)
Leaves 17 913 121 182 371 285 190
I(864-959) (98~180) |(*125-220) | (346-363) [(229-334) (181-216)
suiera senegalensis Leaves 30 915 75 109 615 517 98
(883-958) (48-151) | (70-122) (574-728) ({(487-615) (61-150)
idansonia digitata Leaves 9 896 110 102 487 272 116
(872-928) (56-1 39) | (52-138) (521-452) |(157-350) (61-171)
alotropisprocera Leaves 19 882 200 159 290 217 116
(854-908) (68-242) | (242-68) (276-302) l[199-241) (81-109)
(379-151) | (68-242)




Table 2: CHEMICAL  COMPOSITION OF TREE FORAGES
Mean value
{range)
~owse species Ca P cu Zn Na K
9/Kg DM g/KgDM ppm ppm ppm ppm
cacia albida pods 3.39 1.63 4.5 19.1 953 1.4
(2.4-4.4) (1.47-1.91)
cacia albida leaves 17.51 1.66 7.3 29.3 832 1.1
(14.9-24.11) (1.33-2.01) (6.7-7.9) (27.5-31.2) (486-1178) (0.9-1.3)
.cacia raddiana pods 8.12 3.35 3.4 38.5 41 1.6
(1.83-8.12) (1.82-8.74) 2.7-4) (29.7-50.9) (15-64) (1.2-1.8)
«cacia raddiana
laves 22.3 1.67 3.7 29 448 1.2
(15.3-31.7) (1.0-2.8) (2.2-6.7) (22.7-41.9) {116-947) (0.6-1.5)
Jierg senegalensis
oo 15.2 1.4 10 29 315 0.7
(8.2-21.2) (0.5-1.8) (5.0-19.7) (13.7-64.3) (96-52 1) (0.3-1.1)
dansonio digitata
aves 249 2.29 8.6 27.6 769 96
(5.3-39.6) (1.0-6.10) (7.5-10.5) (25.9-3 1..0) (449-1352) (84-65)
alotropisprocera
aves 26.13 2.2 6.7 36.4 8771 3.5
(13.8-49.4) (0-6-3.9) (4.0-8.0) (19.6-54.3) (5833-12213) (2.0-6.9)




N VIVO DIGESTBILITY OF DETS P. 100

TABLE 3:
DIET_COMPONENT P. 100 I0E T DIGESBILITY P.100 T
[DIGESTIB!UTY No BROWSES ' GRCUNDNUT | ICE | IUSH DM OM cP
CAKE STRAW | 1AY
498 Acacia abida old leaves 50 1( 4c 40.c) 42.9 26.4
499 Acacia atbida nature fruits 27 12 60 53.4} 57.3 69.8
16 Acacia raddiana nature fruits 52 11 37 57.1 58.6 66.1
17 Acacia raddiana nature fruits 50 1C 40 55.5 57.3 61.4
500 Guiera senegalensis leaves 33 16 51 43.9 47.8 52.1
4 " a a 84
6 " 8 a a4 49.1 47.7 58.7
5 " 16 8 76
7 " 15 8 77 47.1 42.7 53.0
23 " 15 10 75 52.7 55.4 51.4
18 " 42 12 48 43.4 46.0 43.3
19 " 100 10.3 10.8 -70.0
20 " 75 25 35.7 35.7 25.4
3’ Calotropls procera leaves 9 9 a2 50.9
é " 11 10 78 50.6
9 " 12 12 76 48.7 50.5 65.8
22 " 16 1 73 51.4 53.5 67.1
! " 17 8 75 55.9
10 " 20 12 69 49.2 50.2 59.2
26 Adansonia dtgitata leaves 37 19 44 62.7 66.1 67.1
27 Adansonia digttata |saves 49 10 41 52.3 58.3 66.8




TABLE 4: srowse DIGESTBILITY (DFFERENCIAL METHOD or CALCULATION)
I DIET COMPONENT P,100 BROWSE DIGESTBLITY P.*100
DIGESTBLITY [BROWSES GROUNDNUT [RICE  BUSH DM om | CP
No DATE CAKE 5 TRAW _|HAY
498 Acacia albida old leaves 50 10 40 28.0 31.2 14.0
499 IAcacia albida nature fruits 27 13 60 65.9 70.7 100.0
16 Agacia raddiana nature fruits 48 11 37 62.1 64.0 77.3
17 Alsgcig raddiana nature fruits 50 10 40 61.2 63.2 69.2
500 Guisra senegalensis leaves 33 16 51 24.8 30.6
4 |MARCH 88 " 8 8 84 59.0 46.0 37.7
6 |[MARCH 88 " 8 8 84
5 |MARCH 88 " 16 8 76 40.6 18.6 33.0
7 [MARCH 88 " 15 8 77
23 |APRL 88 " 15 10 75 70.6 68.0
18 [APRL 88 " 42 12 48 33.3 40.7 29.3
19 |APRIL 88 " 100 10.3 10.8 -70.0
20 |APRIL 88 " 75 25 17.4 18.0 16.6
3 |APRIL 88 ¢ alotropis procera lgaves 9 9 82
2 |APRIL 88 " 11 10 78
9 |DECEM 88 " 12 12 76 35.5 39.1 70.6
22 [JUNE 88 " 16 11 73 59.8 52.5 67.6
I |JUNE 88 r 17 8 75
10 |DECEM 88 " 20 12 69 50.5 57.5 61.5
26 |SEPT 88 A.dansonia digitata leaves 37 19 44 70.5 71.0 100.0
27 |SEPT 88 Adansonia digitata leaves 49 10 41 51.4 57.1 9.3




TABLE 5

IN SITU DM DEGRADATION OF TREE FORAGES

INCUBATION TIME (hou r s )

NO

TREE  FORAGES DIG 2 4 8 24 48 72 96
Calotropis procera feuilles 5 43.2 45.6 55.7 80.8 92.9 93.3 93.6
Adonsonia digitata feuilles l 29.3 29.7 30.9 52.8 78.4 83.0 82.8
Acacia raddiana feuilles 3 34.7 35.1 36.7 50.6 66.9 72.4 73.3
Acacia raddiana feuilles 2 34.0 34.9 39.9 58.3 69.3 74.2 75.3
Acacia albida feuilles 2 59.0 65.0 69.0

Acacia albida fruits ! 71.0 74.0 76.0

suiera senegalensis feuilles a 29.2 31.4 31.3 34.8 39.6 41.2 44.3

*  FALL 1991




TABLE 6

‘REE FORAGES

Sclotropis procera leaves

Adansonia digitata leaves
. J

Acacia raddiana leaves

Acacia raddiana pods

Acacia albida leaves

Acacia albida pods

Guiera senegalensis leaves

NITROGEN DEGRADATION IN TREE FORAGES P 100
[ _ INCUBATION TIME (hours)

2 4 8 24 48 72 96
61.7 63.2 73.0 89. 96.6 97.2 97.5
21.1 25.0 26.1 44, 80.5 85.9 85.6
21.6 21.3 21.7 39, 67.5 76.3 78.7
56.5 56.8 60.9 77. 86.0 90.0 90.8

56.0 62. 68.0 75.0
60.0 69. 71.0 72.0
18.4 | 22.2 23.0 23, 28.3 33.3 37.9




TABLE 7: Influence of Acacia albida pods and Guiera senegalensis
leaves on growing sheep performances

SHEEP LOTS l I [
(control)
ANIMAL DIETS: (Kg)
ad ad ad

Rice straw: F libitum libitum libitum
Peonut cake: Cl 0.1 0.1 0.125
Acacia albida pods: C2 0.2 -
Guiera senegalensis leaves: C2 0.2
DRY MATTER INTAKE:

F 369 342 413
g/head/day cl 90 91 118

c2 174 166
TOTAL: (9) 633 599 531
TOTAL: g/KgPO .7 5 63 6 4 54
LIVEWEIGHT:
Starting: (Kg) 20.1 18.9 21.4
End: (Kg) 23.1 20.8 21.0
Average: (Kg) 21.6 19.8 21.2
Total liveweight gain: (Kg) 3.0 1.9 -0.4
Daily liveweight gain: (g) 40.0 25.0 -5.0




TABLE 8: Influence of Calotropis procera and Guiera senegalensis

leaves on growing sheep perfomances

SHEEP LOTS A B C
control
ANIMAL DIETS: (Kg)
ad ad ad

3ush hay: F libitum libitum libitum
eanut cake: Cl 100 100 100
~alotropis procera leaves: c2 - 150
Suiera senegalensis leaves: 150 -
DRY MATTER INTAKE:

F 716 824 743
7/head/day Cl 89 98 94

c2 105 126
TOTAL: (g) 910 1048 836
TOTAL: g/Kg P0.75 84 93 80
LIVEWEIGHT:
Starting: {Kg) 22.0 22.6 216
End: (Kg) 25.7 27.9 23.9
Average: (Kg) 23.8 25.2 22.7
Total liveweight gain: (Kg) 3.7 5.2 2.3
Daily liveweight gain: (g) 40.0 59.0 25.0




TABLE 9: Influence of Adansonia digitata leaves

on growing sheep performances (trj:al N° 3a)

SHEEP LOTS

ANIMAL DIETS: (g)
Rice straw:

Peanut cake:
Adansonia digitata leaves:

DRY MATTER INTAKE:

g/head/day

TOTAL: (9)

TOTAL: g/KgP0 .7 5

LIVEWEIGHT:

Starting: (Kg)

End: (Kg)

Average: (Kg)

Total liveweight gain: (Kg)
Daily liveweight gain: (g)

Cl
c2

Cl
c2

rd

libitum

75
200

450
106
191
747

69

NN
O w w g
O 4 o~ O

I
Control

ad libitum
150
0

514
157

671

71

19.8
20.0
19.9
0.2
1.0




TABLE 10: Influence of Adansonia digitata on growing sheep

performances  (triai n°3b)
SHEEP LOTS I Il
control
ANIMAL DIETS: (g/head/day)
ad ad ad

lice straw: F F libitum libitum libitum
Jeanut cake: Cl 100 100 100
Adansonia digi tat a leaves: c2 100 200 0
PRY MATTER INTAKE:

C 394 426 416
g/head/day cl 91 92 93

c2 87 176 0
TOTAL: (9) 572 694 509
TOTAL: g/Kg P0.75 56.1 66.7 55.7
LIVEWEIGHT:
Starting: (Kg) 21.7 22.0 20.5
End: (Kg) 22.6 23.5 17.7
Average: (Kg) 22.1 22.7 19.1
Total liveweight gain: (Kg) 0.9 1.5 -2.8
Daily liveweight gain: (g) 16.4 27.3 -56.0




TABLE (1% "finuence of Aadnsonid-aidirdid o *
growing sheep performances {irial NO 8)

SHEEP LOTS I

ANIMAL DIETS: (g/head/day)

Rice straw: F ad libitum
Peanut cake: Cl 150
Adansonia digitata leaves: c2 300

DRY MATTER INTAKE:

F 309

g/head/day Cl 124
c2 273

TOTAL: (g) 706
TOTAL: g/Kg P0.7 5 75
LIVEWEIGHT:
Starting: (Kg)
End: (Kg)
Average: (Kg)

Total liveweight gain: (Kg)
Daily liveweight gain: (g)

18.4
19.9
22.5

1.5
21 .0




reure 3 - IN SItU degradation of Browses
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