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Abstract

An experiment was carried out to investigate the performance and nutrient digestibility of
West African dwarf growing rams fed mixture of Panicum maximum and Tridax procumbens
supplemented with Cajanus cajan leaves for 56 days feeding trial. A total of twelve WAD
rams were randomly allocated to three treatments with four animals per treatment while two

animals served as replicate. The experimental diet was fed at 3% body weight of individual
animals while Cajanus cajan leaves were supplemented at varied inclusion levels. The
results revealed that animals fed T, recorded the least weight gain (36.96g/day) while the
highest weight gain (56.42g/day) was recorded for T, The daily weight gain of animals was
significantly different across all treatments (P<0.05). The highest DMI (18.30kg) was
recorded on the T,, and the least value of DMI (17.40kg) was recorded in T,. The highest feed
efficiency ratio (0.18) and the lowest value (0.11) were observed in animals fed T, and T, diet
respectively. There were significant differences (P<0.05) in the nutrient digestibility
parameters of the experimental animals. The results showed that T,(100% sole Cajanus
cajan leaves) promoted the best dry matter (DM) digestibility (89.56%) which was enough to

meet the production and maintenance requirement of small ruminants while the lowest value
(88.67%) of DMD was recorded in T,. The highest crude protein (CP) digestibility (13.20%)

was observed in T, diet. The highest value for crude fibre digestibility (38.95%) and the
lowest value (35.35%) were observed in animals fed T, and T diet respectively. In conclusion,

supplementation of Cajanus cajan leaves with mixture of Tridax procumbens and Panicum

maximum as basal diet for feeding sheep enhanced nutrient intake, growth performance and
improved nutrient digestibility without health challenges to the animals.
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Introduction

Small ruminants are relatively easier to
manage and produce than other species of
livestock. Thecritical problems of ruminant
production in the developing countries
today, apart from the incidence of disease
and high cost of feads are poor nutritive
value of some post-harvest crop residues,
rapid declining of quality and inadequacy of
natural pasture during the dry season
(Adegbola, 2002; Oladotun et al., 2003).
These problems tend to reduce the rate of

expansion of small ruminant production
industry, and have contributed to the low-
level of animal protein intakein Nigeria. In
an attempt to ameliorate these feed
problems, various research interventions
have been advocated, among these are the
treatment of poor protein quality crop
residues using different forage as
supplements. Theuse of legume or browse
plants as supplement has been well
documented (Larbi, 1996, 1999; Akinlade
etal.,2002). Period of dry season is always
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a stressful circumstance for livestock, as the
environment is characterized by insufficient
fead, occasioned by scarce forage and
fibrous standing hays. Thenegativeeftect of
the period is obvious in the lost weight,
reduced milk production and high mortality
of the animals. Incidence of disease
outbreak is rampant as a result of low
immunity arising from malnutrition.
Ruminants relish Guinea grass (Bamikole
and Babayemi, 2004) but such forages
become very scarce in the dry season. This
situation causes the nomads to travel long
distances in search of greener pastures for
their livestock (Iyayi et al., 2003) and in the
process, losing their animals to snake bite
and exposure to inclement weather. In the
Southern part of Nigeria, livestock farmers
make supplementary use of the common
legume trees including Leucaena
leucocephala and Gliricidia sepium
(Babayemi et al., 2006). Dueto thescarcity
of other known forages, thereis always high
pressureon thesetreelegumes and therefore
become inadequate to sustain the usual
prolonged dry season periods. The search
for and revalidation of other known forages
is necessary if livestock industry in Nigeria
must grow and be sustained. There are a
number of under used forages and browse
plants that are well adapted and may be
sustainable for Nigerian economy. Such
forages have long been ignored and almost
forgotten by the livestock keepers as
research updates on their nutritive value is
scanty. Cajanus cajan forage is standing
legume, high in crude protein and well
adapted to varying weather. Apart from
being relished by ruminants, farmers often
use theselegumes for soil reclamation. The
legumes arenot only going into extinction,
their utilization is limited to research
stations. However the research for non-
convectional feed as sole supplement is a
continuous one, not all forage plants have

been discovered or exploited, one of such
non exploited forage is Pigeon pea forage
(Cajanus cajan). Cajanus cajan forage
plays an important role in food security,
balance diet and alleviation of poverty
becauseit has been used in diverse ways as
source of food, feed and fodder. In order to
mitigate the problems associated with the
lack of protein supplements due to reasons
of availability and high cost, thereis a need
to look for alternative protein sources such
as supplementation with forage legumes
that farmers can produceat their own farms.
Among the forage legumes, pigeon pea
(Cajanus cajan), could be easily grown at
farmers levels and play an important rolein
supplementing diets of growing rams as
alternative to conventional feed
supplements. Panicum maximum is a tropic
grass, tufted and perennial grass. It is oneof
the most important tropic grasses and it
occurs naturally in tropic and sub-tropic
Africa. It is high yielding; very responsive
to nitrogenous fertilizer application
(Crowder and Chheda, 1992) and can
withstand regular cutting. Physical
characteristic such as high leaf production,
low fibrecontent at an early stageof growth
as well as relative availability are major
factors that enhance the high intake and
utilization of it by ruminant animals. It is
oneofthebest fodder grasses in thetropics;
astudy by Aina and Onwuka (2002) showed
that Panicum maximum was among the
most frequently picked grasses by grazing
animals. Tridax procumbens is known for
several potential therapeutic activities like
anti-viral, anti-oxidant, antibiotic
efficacies, wound healing, insecticidal and
inflammatory activity.

Materials and Methods

Experimental site

Theexperiment was carried out at the Sheep
and Goat Unit, Teaching and Research
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Farm, Oyo State College of Agricultureand
Technology, Igboora located between
latitude 7 15 'North and longitude 330" East
with an annual averagerainfall of 1278mm
and averagetemperatureof27 C.
Experimental animals

Twelve (12) growing West African Dwarf
rams of 6-9 months of age were separated
from therams in the Sheep and Goat Unit of
thecollege, weighed between 7.00-10.00kg
were used for the experiment. The animals
were acclimatized for two (2) weeks and
treated against ectoparasites and
endoparasites prior to the commencement
oftheexperiment.

Experimental layout, design and feeding
method

The animals were allocated by weight into
three treatments of four rams per treatment
and two animals as a replicate in a
completely randomized design (CRD). The
experimental diets were: T, (100% Cajanus
cajan leaves), T, (40% Panicum maximum
and 60% Cajanus cajan leaves with no
Tridax procumbens) and T, (40% Tridax
procumbens, and 60% Cajanus cajan leaves
with no Panicum maximum). Each group of
animals was assigned to an experimental
diet, and were fed ad libitum while fresh
water was madeavailable.

Data Collection and Analysis

Adjustment period of oneweek was allowed
before data collection commenced. Dry
Matter Intake (DMI), the mean initial body
weight, weekly body weight, feed intake,
fead efficiency and conversion ratio were
calculated. Data obtained were subjected to

one-way analysis of variance (SAS, 1999).
Mean value variance showing significant
(p<0.05) difference were separated using
Duncan’s Multiple Range Test (Duncan,
1955). Urine and faeces were collected
separately from each animal daily
throughout the last seven days of the
expéeriment in metabolic cages. The faeces
sample collected were oven dried at 80°C
until constant weight was reached. The
urinary output were collected in sample
bottles with plastic cover containing 20%
dilute tetraoxosulphate (IV) acid and then
stored at -20°C for subsequent analysis. The
faecal samples were chemically analyzed
using A.O.A.C procedure (AOAC, 1995)
while the fiber fractions (NFE, NDF and
ADF) were determined using Van-Soest
(1991) procedure. All nutrient digestibility
data obtained were subjected to one-way
analysis of variance (SAS, 1999).
Differences among the means were
separated using Duncan’s multiple range
test (Duncan, 1955).
Statistical analysis
All data obtained were subjected to one-
way Analysis of Variance (ANOVA) (SAS,
1999). Differences among the means were
separated using Duncan’s Multiple Range
Tests (Duncan, 1955). Thestatistical model
was:

Yij =H + T: + ei/'

Where:

Y, = Variable of meéasurement

u = overall mean

T, = effect of ith treatment diet

e;=randomresidual error

Table 1: Composition of the experimental diet (%)

Forage T, T, Ts
Cajanus cajan 100.00 60.00 60.00
Tridax procumbens 0.00 40.00 0.00
Panicum maximum 0.00 0.00 40.00
Total 100.00 100.00 100.00
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Table 2: Chemical Composition of Cajanus cajan leaves, Tridax procumbens and Panicum

maximum (%)

Parameters Cajanus cajan Tridax procumbens Panicum maximum
leaves

Dry matter 86.60 9.95 32.80

Crude protein 19.00 3.44 5.30

Ether extract 1.70 0.92 2.90

Crude fiber 9.80 0.60 22.20

Ash 3.90 0.20 3.30
Nitrogen free extract 51.20 84.89 66.00

Gross Energy (Kcal/kg) 3252.34 336.83 4223.06

Results and Discussion

The chemical composition of Cajanus
cajan leaves, Tridax procumbens and
Panicum maximum arepresented in Table?2.
Dry matter content was lowest in Tridax
procumbens (9.95%) and highest in
Cajanus cajan leaves (86.60%). Cajanus
cajan leaves recorded the Crude protein
value of (19.00%) followed by Panicum
maximum with Crudeprotein valueof (5.30
%) and the least Crude protein value (3.44
%) was recorded in Tridax procumbens. The
crude protein value recorded by Panicum
maximum was lowered than that reported by
Ukanwoko and Igwe (2012) for Panicum
maximum (8.45%); this disparity might be
attributed to the growth stage, maturity of
the plants as well as the soil types and
constitution.

The CP value recorded for Cajanus cajan
leaves were above (8%) required to satisfy
the maintenancerequirement for ruminants
(Norton, 2003) and above the minimum
level necessary to provide sufficient
nitrogen required by rumen micro
—organisms to support optimum rumen
activity (Mc Donald et al., 2002) and also
adequate intake of forages. Getachew et al.
(2004) also stated that browse forages are
higher in CP than tropical grasses and
roughages such as hay, straw and stover.
Tridax procumbens recorded the least
crude fibre value (0.60 %) while Panicum
maximum recorded highest Crude fibre
value (22.20 %).Ash content ranged from
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(0.20 % - 3.90 %) with theleast value from
Tridax procumbens and the highest from
Cajanus cajan leaves. The Performance
summary of growing West African dwarf
rams fed Panicum maximum and Tridax
procumbens supplemented with Cajanus
cajan leaves were shown in Table 3. The
highest average weight gain of 3.16kg was
recorded in T, while the lowest value
(2.07kg) was observed in T,. The highest
daily weight gain (56.42g/d) and feed
efficiency ratio (0.18) was observed in T,,
this might be attributed to the high
palatability, dry matter and protein intake
that improve the digestibility of the diet
whilethe lowest value of daily weight gain
(36.96g/d) and feed efficiency ratio (0.11)
was observed in T,. This observation might
be due to the dependent of weight gain on
dry matter, protein intake and digestibility
of the nutrients fed to the animal. The
analysis showed that there was statistical
differences in the dry matter intake (DMI)
and Feed conversion ratio (FCR) of the
three diets (P<0.05) with T, having the
highest dry matter intake (18.30kg) and
fead conversion ratio (8.84) which could be
to the protein quality of the Cajanus cajan
leaves supplement which tends to enhanced
the DMI intake (Babayemi and Bamikole,
2006) as well as the stimulating effect
associated with supplementation of green
fead (Taiwo et al., 1995) while the lowest
DMI value (17.40kg) and FCR (5.51) was
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observed in T,. Thehighest DMI with T, was
an evidence of high palatability and

acceptability of it to the experimental
animals.

Table 3: Performance of West African dwarf growing rams fed Panicum maximum and Tridax
procumbens supplemented with Cajanus cajan leaves

Parameters T, T, Ts SEM
Averageinitial weight (kg) 12.20° 12.20° 12.18° 0.02
Average final weight (kg) 14.27¢ 14.92° 15.34° 0.20
Average weight gain (kg) 2.07¢ 2.68° 3.16° 0.20
Daily weight gain (g/day) 36.96° 47.85° 56.42% 3.56
Dry matter intake 18.30° 17.60° 17.40¢ 0.17
Feed conversion ratio 8.84° 6.56° 5.51¢ 0.62
Feed efficiency ratio 0.11¢ 0.15° 0.18° 0.01

a b ¢ Means on the samerow with different superscript are significantly different (P< 0.05).

Table 4 showed the summary of nutrient
digestibility of growing WAD rams fed
varying inclusion levels of Cajanus cajan
leaves, Panicum maximum and Tridax
procumbens. The highest DM digestibility
(89.56%) was observed in T, (100%
inclusion levels of Cajanus cajan leaves)
which could be enough to meet the
production and maintenance requirements
of growing rams. There were significant
difference(P<0.05) in theDM digestibility
values measured across the dietary
treatments. The digestibility values
obtained in this study might bean evidence
of proper utilization of Cajanus cajan
leaves by (WAD) rams than Panicum
maximum and Tridaxprocumbens. DM
digestibility increased progressively as the
level of supplements inclusion increase
probably reflects the better palatability and
or acceptability of Cajanus cajan leaves by
WAD rams than Panicum maximum and
Tridax procumbens. CP digestibility of the
diet ranged from 11.05% (T,) to 13.20%
(T,), and this was adequate to support the
maintenance requirement, growth and
performance of small ruminants. The CP
digestibility content was in line with the
report of Getachew ef al. (2000) which
stated that the browse plants are higher in

crude protein than tropical grasses and
roughages. However, the CP digestibility
content of theplants studied wereall above
8% (CPD) required to satisfy the
mainteénance requirement of ruminant
animals (Norton, 2003), and above the
minimum level necessary to provide
sufficient nitrogen required by rumen
microorganisms to support optimum
activity (McDonald et al., 2002). The high
level of CP digestibility recorded in all the
treatments in the study indicates that
Cajanus cajan leaves could serves as
potential protéin supplements that will
enhance the intake and utilization of low
quality grass and fibrous crop residues by
ruminants. The values of CF digestibility
content ranged from 35.35% (T,) to 38.95%
(T,), which was very good as it will have
high hemicelluloses and cellulosefor better
utilization by the system of the ruminant
animals. The ash digestibility content
ranged from 17.28% (T)) to 19.26% (T,),
which indicated that ash content was useful
in assessing the quality grading of leaves,
and also gives an idea of the amount of
mineral elements present in the leaves
(Smart,1996). The recorded value in this
study was higher than 10.90% reported by
Ibeawuchi et al. (2002), thus, making
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Cajanus cajan leaves a better source of
essential valuable and useful minerals
needed for good metabolic which will
enhanced small ruminants production .The
highest EE digestibility (2.14%) was
recorded for T,while T, has the least of
2.06%, these values fell below therange of
4-10% ether extract recommended by
Preston (1995) and Campbéll et al. (2006)
for small ruminants. Thehighest NDF, ADF
and ADL digestibility of 70.10%, 43.00%

and 26.00%was recorded in T,, T, andT,
respectively, which could be attributed to
the fact that as the plant matures, the fibre
fraction also increases. This observation
was in accordance with the findings of
McDonald et al. (1998) who reported that
with advancein forageplant maturity; there
is an attendant increase in its dry matter,
ADF, NDF and NFE content with
appropriatedecreasein its crudeprotein.

Table 4: Nutrient digestibility of West African dwarf growing rams fed Panicum maximum and
Tridax procumbens supplemented with Cajanus cajan leaves

Parameter (%) T1 T2 T3 SEM
DM Digestibility 89.56° 88.67° 89.05° 0.13
CP Digestibility 11.05* 12.14° 13.20° 0.31
CF Digestibility 35.35° 38.95¢ 36.01° 0.55
ASH Digestibility 17.282 17.54° 19.26° 0.31
EE Digestibility 2.06* 2.14° 2.08* 0.14
NDF Digestibility 64.60° 70.10° 65.49° 0.86
ADF Digestibility 42.00° 40.00* 43.00° 0.14
ADL Digestibility 26.00° 22.00? 24.00° 0.60

DM=Dry matter; CP=Crude protein; CF=Crude fibre; NFE=Nitrogen free extract; ND F=Neutral

detergent fibreg ADF= Acid detergent fibre.
superscript are significantly different (P<0.05).

Conclusion

Theresults of thestudy clearly showed that
supplementation with Cajanus cajan leaves
in sheep diet enhanced nutrient intake
growth performance and improved nutrient
digestibility without health challengeto the
animals. Therefore, leaves of this
indigenous browse plant can be used as a
protein supplements to poor quality
roughage feads under smallholder farmers’
condition, where accesses to conventional
protein sources are limited. Based on this
study, it can thereforeberecommended that
farmers should incorporated Cajanus cajan
leaves at 100% inclusion level for small
ruminants as supplements during theperiod
of feed scarcity to alleviate the effect of
body weight losses usually experienced
during the dry period .Hence, extensive
cultivation of Pigeon pea (Cajanus cajan)

ab.¢ represents means in the samerow with different

forage should be encouraged to the
smallholder ruminant farmers because of
theirr feeding values as supplements to
ruminant production.

References

A.0.A.C. 1995. Official Methods of
Analysis. 15" Edition.Association of
Official Analytical Chemists.
Washington, DC.Pp: 68-69

Adegbola, T. A. 2002. Nutrient intake,
digestibility and rumen metabolite
fee rice-straw with or without
supplement.Nigerian Journal of
Animal Production29:40-49

Aganga, A. A. and Tshwenyanes, O. J.
2004. Comparative studies on the
yield and chemical composition of
Panicum maximum and Andropogon
gayanus as influenced by Tephrosia

144



Adebisi, Ajibike, Muraina, Amusa, Okunlola, Oladepo and Mustapha

candida and Leucaena leucocephala.
Livestock Research for Rural
Development 19 (9).
http://www.Irrd.org/Irrd19/9/0ded 19
128.htm

Aina, A. B. J. and Onwuka, C. F. L.
2002.Estimation of nutrient content
of some selected grasses as affected
by age of cutting in production.
Annual conference of Animal
Science Association of Nigeria
(ASAN). Sept. 16-19, 2002. Pp: 212-
21

Babayemi, O. J. and Bamikole M. A.
2006. Supplementary values of
Tephrosia bracteolate, Tephrosia
candida, Leucocena leucocephala
and Gliricidia sepium for WAD goats
kept on Panicum maximum. Journal
of Central European Agriculture 2:
32

Babayemi, O. J., Ajayi, F. T., Taiwo, A. A.,
Bamiloke, M. A. and Fajimi, A. K.
(2006). Performance of West African
dwarf goats fed Panicum maximum
and concentrate diets supplemented
with Lablab purpureus, Leucaena
leucocephala and Gliricidia sepium
foliage. Nig. J. Anim. Prod. 33(1):
102-111.

Bamikole, M. A. and Babayemi, O. J.
2004. Feading goats with Guinea
grass — Verano stylo and nitrogen
fertilized grass with energy
concentrate. Arch. Zootec. 53:13 —
23.

Campbell, K. L. I. Garforth, C.,
Heffernan, C., Morton, J.,
Peterson, R., Rymer, C. and Upton,
M. 1997. Small Stock in
Development”. Natural Resources
International Ltd, Aylesford, Kent,
UK.

Crowder, I. L. and Chheda, P. C. 1992.
The chemical composition, nutrient

145

intake and digestibility of some
tropical forage hays fed to sheep. J
Anim. Prod. Res. 12 (1 &2):49-54

Duncan, D. B. 1955. Multiple Ranges and
Multiple F. Test Biométrics Vol.11:
Pp.1-420.

Getachew, M. B., Bailey, E., Borman, H.,
Ganskopp, D., Surber, G. and
Harris, M. 2000. Factor and
practices that affect livestock
distributions. Range Land
Management Practices, University of
California Publication No.8217.

Getachew, G. E, DePeters and Robinson,
P. H. 2004. In vitro gas production
provides effective methods for
assessing ruminant feeds. Research
article, California Agriculture, 58(1):
54-58.

Ibeawuchi, J. A. Ahamefule, F. O. and
Oche, J. E. (2002). An assessment of
the nutritive value of the browsed
plants in Makurdi, Nigeria.Nig.
Agric. J.33:128-135.

Iyayi, E. A., Okoruwa, V. O., Babayemi,
0. J., Busari, A. A. and Peters, O. F.
2003. Livestock production pattern of
agro-pastoralists in peri-urban
centres of southwest Nigeria. Nig. J.
Anim. Prod. 30(1): 87-92.

Larbi, A. A., Adekunle, I. O., Awojide, A.
and Akinlade, J. A. 1991.
Identifying Chamaecrista
rotundifolia  accessions and
Centrosema  species for building
seasonal feed gaps in smallholder
mixed farms in the West Africa
derived savanna. Tropical grassland
33:91-97.

McDonald, P., Edward, R. A., Grehaigh,
J. F. D. and Morgan, C. A. 1998.
Animal Nutrition.5"edition.Pearson
Education Limited, Edindurg Gate,
Garlow, Essex United Kingdom

McDonald, P., Edwards, R. A.,



West African Dwarf rams fed Panicum maximum and Tridax procumbens supplemented with Cajanus cajan leaves

Greenhalgh, J. F. D. and Morgan,
C.A.2002. System for expressing the
energy value of foods: Animal
Nutrition. 6th Edn., Longman Group
Ltd., UK., pp: 266-283

Norton, B. W. and Poppi, D. P. 2000.
Composition and Nutrient attributes
of pasture legumes .In J.P.F D'Mello
and C.Devendra (eds.). Tropical
legumes in Animal Nutrition (CAD
international), Wallingford, UK. Pp:
23-46.

Norton, B. W. 2003. Tree legumes and
Dietary supplements. In: Forages
Treelegumes in Tropical Agriculture,
Gutteridge, R.C. and H.M Shelton,
(Eds) CAB International,
Wallingford, Oxon, pp:192-201

Oladotun, O. A., Aina, A. B. J. and
Oguntona, E. B. 2003. Evaluation of
Formulated agro-industrial wastes as
dry season feed for sheep. Nig. J.
Anim. Prod. 30 (1): 71 - 80.

Preston, T. A. and Leng, R. A. (1995).
Matching Ruminant Production
Systems with availableresources in
thetropics and sub-tropics.Penambul
Books, Armidales.

SAS/STAT 1999. SAS User's guide: ver9.0.
Statistical Analysis System
Institutelnc.Cary, NC.

Smart, J. L. 1999. Canavalia gladiate
(Jacg) D.C. (Sword bean).Tropical
pulses. Longman Group Ltd.
London. Pp. 58

146

Sodeinde, P. C. and Adegbola, T. A. 2005.
The chemical composition, nutrients
and digestibility of some tropical
forage hays fed to rabbits.J. Anim.
Prod. Res.12 (1&2):49-54.

Taiwo, A. A., Adebowale, E. A.,
Akinsoyinu, A. O. and Green
haulgh, J. F. D. 1995. Comparative
Study on the use of four protéin
supplements by West African Dwarf
(WAD) Sheep. Nig. J. of Anim. Prod.
22(1/2):68-75

Ukanwoko, A. 1. and Igwe, N. C 2012.
Proximate Composition of Some
Grass and Legume Silages Prepared
in a Humid Tropical Environment.
International Research Journal of
Agricultural Science and Soil
Science. Vol. 2(2) pp. 068-071.
Available o n 1 i n e
http://www.interesjournals.org/IRJA
S

Van Soest, J. P. 1991. Theuseof detergents
in the analysis of fibrous feads.
Determine of plant cell constituents.
J. Association of Agriculture of
Chem.50:50—55.

Received: 11" November, 2016
Accepted: 12" February, 2017



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404
	Page 405
	Page 406
	Page 407
	Page 408
	Page 409
	Page 410
	Page 411
	Page 412
	Page 413
	Page 414
	Page 415
	Page 416
	Page 417
	Page 418
	Page 419
	Page 420
	Page 421
	Page 422
	Page 423
	Page 424

