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Abstract

Two hundred (200) Arbor Acre broiler chickens fed four different diets containing 0
(control), 4, 6, and 8% (unconventional) probiotics enhanced Moringa Oleifera seed
meal (PEMOSM) were used to estimate repeatability (R) of growth traits during the
starter (0-4 weeks) and finisher phases (5-7weeks). The traits considered were body
weight, body length, thigh length, drumstick length, shank length, body girth, wing
length and keel length. The results showed low to moderate and high R estimates
based on the diet fed to chickens and feeding phase (starter and finisher). Moderate
to high R (0.47 to 0.99) estimates were obtained for most of the growth traits
examined during the starter and finisher phases when the chickens were fed diets
containing 0 and 4% PEMOSM, except shank length, thigh length, wing length,
body girth and keel length that had low R estimates (0.32 to 0.43) during those
period. When the chickens were fed higher levels of PEMOSM, low R estimates (0.30
to 0.47) were obtained for most of the traits except body weight which had 0.62 and
0.52 at 6 and 8% PEMOSM inclusion level during finishers' stage, and keel length
with 0.55 at 6% PEMOSM during the starter phase. This findings indicate that
nutrition play a major role as an environmental factor that have a significant effect
on genetic parameters of chicken and should be taken into consideration when
broiler chickens are been considered for genetic improvement.
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Description of the Problems

Today’s commercial broiler is the most
efficient ever, representing the combined
efforts of genetics and improved
operational managerial practices, with
the most striking growth capability of
70-75g per day occurring in the first
week (1). The efficiency in genetic
modeling of poultry entails the ability to

predict the bird's growth and
development, which allows the
prediction of its nutrient requirements
(2). It provides an insight into the
efficient capability of the chick to digest
feed and to cope with environmental and
management stresses of which nutrition
is one and it is a major factor that
determines productivity and
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profitability in broiler production
because it accounts for 65 -75% of the
total cost of production, thus making
most farmers to manipulate their diet
with unconventional feedstuff to sustain
profitability (3).

The concepts, which help the breeder
predict future performance records, are
repeatability and genetic correlation.
Repeatability (R) is used to predict future
performance from past or present
records. It indicates the consistency with
which an individual maintains it's
ranking in a population with respect to
temporarily-repeated character.
Repeatability estimates are reliable
indications of the correlation between
independent measurements in terms of a
ratio of the genetic and permanent
environmental effect to the total
phenotypic variance (4). Poultry
breeders have tried to establish the
relationships that exist between body
weight and physical characteristics
(body conformation) such as body
length, shank length, thigh length, breast
girth and keel length as this information
reflects on the overall performance of the
broiler birds. It has been established that
interrelationships among body
measurements can be applied speedily in
selection and breeding (5), this will help
the breeders to organize the breeding
program in order to achieve an optimum
combination for maximum economic
return.

The effects of diet manipulation and
feeding of unconventional feedstuffs on
growth traits of chickens when fed diet
that is different from their normal diet
needs to be investigated because
phenotype is as a results of genotype and
the environment while nutrition is a key
environmental factor that affects the

performance of chickens. Using genetic
parameters such as repeatability
estimates will enable the breeder to
predict the future probable performance
when unconventional feedstuffs are
being fed to chickens that are meant for
genetic evaluation purpose, since
repeatability of the growth traits can be
used to predict future meat production,
thus it can help in determination of the
most profitability level when diet
manipulations is been practiced and it
will also assist in evaluation of the
impact of unconventional feedstuff on
morphometric traits of chickens as an
indices of overall body weight.
Therefore, study on the repeatability
estimate of growth traits in Arbor Acre
broilers fed PEMOSM based diet will
provide a useful insight to prediction of
the future growth performance when
such unconventional diets are fed to
chickens.

Materials and Method

Experimental Site and Management
of Chickens

This experiment was carried out at the
Teaching and Research Farm, Faculty of
Agriculture, University of Ilorin, Ilorin,
Kwara State. Two hundred day old
Arbor Acre broiler Chickens were
obtained from Yammfy Farm, Ilemona,
Kwara State, Nigeria. On arrival the
chicks were weighed, winged tagged
and randomly distributed to four
different brooding pens labeled
according to the diet. Normal diet
without Probiotics Enhanced Moringa
Oleifera Seed Meal (PEMOSM) was
regarded as 0% PEMOSM and labeled
diet 1, while diets 2,3, and 4 contains
PEMOSM at 4, 6, and 8% inclusion
level, respectively. All the necessary
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medications and vaccinations were given
to the chickens accordingly and they
were fed ad libitum for seven weeks.
Measurement of body weight and other
body parameters were done on weekly
basis throughout the experimental period
as described below:

Body Weight and Linear Measurements
Body Weight (BW): Body weight in gram
(g) units' recorded to two decimal places,
was taken by use of a sensitive weighing
scale (Scout II electronic weighing scale
atinitial stage and 20kg Camry Emperors
weighing scale when the chickens were
older and bigger).

Body Length (BL): Body length was
taken as the nostril to pygostyle distance
measured in centimeter (cm) units when
a tape measure is stretched from a bird'’s
nasal opening, along its neck, and along
its back, to the tip of its pygostyle.

Body Girth (BG): Body girth was taken
as the distance in centimeter (cm) units
covered when a tape measure is looped
round the region of the breast, taking care
to run the tape under (rather than over)
the wing.

Shank Length (SL): The shank length was
taken as the distance in centimeters (cm)
between the foot pad and the hock joint,
measured by use of a set of Venire
callipers.

Thigh Length (TL): Thigh length was
taken as the distance between the tip of
the tarsus and the ball joint, measured in
centimeter (cm) units by use of a tape
measure.

Wing Length (WL): Wing length was
taken as the distance from the humerous-
coracoid junction to the distal tip of the
phalange digits, and was measured in
centimeter (cm) units by use of a tape
measure.

10

Statistical Analysis

The average value for individual
measurement was calculated from the
raw data obtained for each treatment of
birds within the same age group. The
analysis of variance (ANOVA) was
computed using Excel 2007 computer
package. From the ANOVA Table, the
expected mean square were obtained
from the actual mean squares which
were used to calculate the variance due
to individual (6*°w) and the error (0%e)
using the method of Becker (1984), it
was from the variances obtained that the
Repeatability (R) was estimated using

the expression below:
R= o’w
0*w +d%

0*w=Individual variance component
0’¢=Error
(0°w + 0%e)=Total Phenotypic variance.

Results and Discussion

The estimated variance components and
repeatability (R) estimates of body
weight and linear body measurements in
Arbor acre broilers fed control diet with
0% PEMOSM during the starter phase
(0-4 weeks) were as shown in Table 1.
Low to medium repeatability estimate
that ranged from 0.41 to 0.57 were
obtained for growth traits measured for
Arbor Acre broiler chickens fed normal
diet during the starter phase (0-4 weeks),
with drumstick length having the highest
value (0.57), and the thigh length having
the least value (0.41). High repeatability
was estimated for body weight and other
growth traits measured when the Arbor
acre broilers were fed control diet (0%
PEMOSM) at finishers’ stage (5-7
weeks), it ranged from 0.63 in Wing
length to 0.99 in Thigh length (Table 2).
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Table 1: Repeatability estimates of growth traits in Arbor acre broiler chickens fed 0% PEMOSM at
starter phase (0-4weeks).

GROWTH TRAITS i o R

Body weight (g) 8654.087 6639.539 0.56
Body Length (cm) 2.3946 1.860 0.56
Thigh Length (cm) 0.7186 1.016 0.41
Drumstick Length (cm)  0.0469 0.035 0.57
Shank Length (cm) 0.1177 0.154 0.43
Body Girth (cm) 3.6246 3.408 0.51
Wing Length (cm) 0.5774 0.729 0.43
Keel Length (cm) 0.4144 0.331 0.55

Table 2 : Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 0% PEMOSM at
Finisher phase (5-7weeks).

GROWTH TRAITS i o2 R

Body weight (g) 7783.69 2205.50 0.78
Body Length (cm) 4.3848 2.256 0.66
Thigh Length (cm) 2.4330 0.032 0.99
Drumstick Length (cm) 0.2259 0.024 0.89
Shank Length (cm) 0.0571 0.101 0.85
Body Girth (cm) 1.9927 0.072 0.91
Wing Length (cm) 0.8848 0.516 0.63
Keel Length (cm) 1.6993 1.420 0.92

The estimate of repeatability for Arbor  (0.32 to 0.41). At finisher stage, the
Acre broilers fed 4% PEMOSM at Repeatability estimates obtained for
starter phase as shown in Table 3 ranged  chickens was low for wing length,
from low to medium with the body moderate for Keel length (0.43), and
weight, body length, thigh length and high for body girth and body length
drumstick length having a moderate (0.65), body weight and shank length
repeatability (0.47 to 0.56), while other  (0.74), thigh length 0.79, and highest
parts measured had low repeatability (0.84) for drumstick length (Table 4).

Table 3 : Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 4% PEMOSM at
starter phase (0-4weeks).

GROWTH TRAITS o o R

Body weight (g) 9212.65 7274.54 0.55
Body Length (cm) 2.4337 2.703 0.47
Thigh Length (cm) 5.5397 7.755 0.56
Drumstick Length (cm) 0.0275 0.027 0.50
Shank Length (cm) 0.0623 0.091 0.41
Body Girth (cm) 1.9927 2.731 0.42
Wing Length (cm) 0.5774 0.729 0.43
Keel Length (cm) 0.4917 0.988 0.32

Table 4: Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 4% PEMOSM at
finisher phase (5-7weeks).

GROWTH TRAITS i’ o2 R

Body weight (g) 6680.00 2244.01 0.74
Body Length (cm) 1.6176 0.881 0.65
Thigh Length (cm) 0.1191 0.030 0.79
Drumstick Length (cm) 0.1491 0.022 0.84
Shank Length (cm) 0.3789 0.1310 0.74
Body Girth (cm) 3.2390 1.7270 0.65
Wing Length (cm) 0.5774 0.729 0.43
Keel Length (cm) 0.4144 0.331 0.52
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When the Arbor acre broilers chickens
were fed 6% PEMOSM at starter phase,
the R obtained was moderate for keel
length (0.55) and thigh length (0.45), and
low for other traits measured (0.32 to
0.42) as shown in Table 5. At finishers
stage (5-7 weeks) low R estimates were
obtained for all the traits measured
except the body weight with an R
estimates 0of 0.62 (Table 6).

When the chickens were fed 8 %
PEMOSM at starter phase, the
Repeatability estimates were low and it
ranged from 0.30 to 43 for keel length,
body length, body weight, shank length
and body girth, while those of thigh
length and drumstick length were 0.45
and 0.47, respectively (Table 7), at
finishers stage ( 5-7 weeks) low R
estimates were obtained for body length,
keel length, shank length, wing length
and body girth (0.32,0.34,0.38,0.39 and
0.43) while moderate R estimates were
obtained for thigh length 0.45, drumstick
length, 0.47 and body weight 0.52 (Table
8).

The repeatability estimates of the
growth traits measured varied according
to the age of the chickens with respect to
the feeding phase (Starter and Finisher).
R estimates obtained for most of the
traits observed at starter phase were low
and moderates except that of body
weight that was moderate and high
irrespective of the diet type. Low R
estimates were obtained for most of the
growth traits except body weight that
was high at 6 and 8% when the chickens
were at finisher stage. The occurrence of
low estimates of R for growth traits
when the birds were fed higher
inclusion level of PEMOSM reflects the
relative importance of permanent effect
of the unfavorable environmental
factors with respects to nutrition
compared to when the birds were fed
normal diet or a lower inclusion of
PEMOSM in their diet, this findings is
in line with the submission of (8), where
the author stated that low repeatability
estimates could be as a result of
permanent effect of the unfavorable

Table 5: Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 6% PEMOSM at

starter phase (0-4weeks).

GROWTH TRAITS i’ o R

Body weight (g) 5.5397 7.775 0.42
Body Length (cm) 1.7018 2.5180 0.40
Thigh Length (cm) 0.0532 0.3054 0.45
Drumstick Length (cm) 0.0119 0.0250 0.32
Shank Length (cm) 0.0260 0.0420 0.38
Body Girth(cm) 0.5774 0.7290 0.43
Wing Length (cm) 0.1289 0.1990 0.39
Keel Length (cm) 0.0414 0.3310 0.55

Table 6: Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 6% PEMOSM at

finishers phase (5-7weeks).

GROWTH TRAITS i’ o R

Body weight (g) 460.806 736.846 0.62
Body Length (cm) 0.4917 0.9880 0.32
Thigh Length (cm) 0.0731 2.0250 0.34
Drumstick Length (cm)  0.4542 0.5030 0.47
Shank Length (cm) 0.0260 0.0420 0.38
Body Girth (cm) 0.5774 0.7290 0.43
Wing Length (cm) 0.1289 0.1990 0.39
Keel Length (cm) 0.6916 1.2070 0.36
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Table 7: Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 8% PEMOSM at

starter phase (5-7weeks).

GROWTH TRAITS i’ o R

Body weight (g) 660.1321 1160.475 0.36
Body Length (cm) 0.4917 0.9880 0.32
Thigh Length (cm) 0.0532 0.3054 0.45
Drumstick Length (cm) 0.4542 0.5030 0.47
Shank Length (cm) 0.0260 0.0420 0.38
Body Girth (cm) 0.5774 0.7290 0.43
Wing Length (cm) 0.1289 0.1990 0.39
Keel Length (cm) 0.7057 10.639 0.30

Table 8: Repeatability Estimates of growth traits in Arbor acre broiler chickens fed 8% PEMOSM at

finisher phase (5-7weeks).

GROWTH TRAITS i %2 R

Body weight (g) 1326.05 1236.00 0.52
Body Length (cm) 0.4917 0.988 0.32
Thigh Length (cm) 0.0532 0.3054 0.45
Drumstick Length (cm) 0.4542 0.5030 0.47
Shank Length (cm) 0.026 0.0420 0.38
Body Girth (cm) 0.5774 0.7290 0.43
Wing Length (cm) 0.1289 0.1990 0.39
Keel Length (cm 0.0731 2.0250 0.34

climatic conditions, infectious disease
and substandard level of management of
the chickens. The low magnitude of the
Repeatability estimates obtained when
higher levels of PEMOSM were fed
indicates that it would take several
records to achieve better genetics gain
when broilers that are fed higher level of
such unconventional diet are being used
for selection and breeding work thus, the
use of chickens that are not fed with
normal broiler diets or fed with lower
inclusion of level of manipulated diet
should not be encouraged, especially if
the broilers chickens are meant for
breeding and selection purpose owing to
large influence the diet will have on the
chickens as an environmental variables.
Low R estimates obtained when they
were fed 6 and 8% PEMOSM at older
ages 1s an indication of stronger dietary
effect on repeatability estimates.

High repeatability estimates were
obtained for the growth traits when the
chickens were older (at finishers’ stage)
and when the Arbor acre broiler chickens

were fed 0 and 4% PEMOSM. High R
estimates obtained for body weight in
this study corresponds with earlier
report of (10) where high R estimates
were reported for body weight in four
strains of broiler chickens at age 2, 4 and
6 weeks of life. Moderate to high R
estimates obtained for Arbor acre broiler
chickens when they were fed the control
diet (0%) and 4% PEMOSM corroborate
the findings of 9; 10; 11 and 12 that
morphometric trait in broiler chickens
exhibit high repeatability estimates. The
high estimates of repeatability recorded
at starter phase when Arbor Acre broiler
chickens were fed 0 and 4% PEMOSM
implied that the performance of growth
traits observed in the chickens when
they were fed normal and slightly
manipulated diet will be repeated in
future and the broiler birds could be
selected at starter phase when they were
been fed control diet or diet with 4%
PEMOSM during which period they had
moderate to high R, because the
magnitude of repeatability estimate

13
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gives an indication of the extent to which
selection will affect subsequent flock
performance at any stage according to
(5). The high R estimates recorded for
the growth traits at early stages when the
chickens were fed normal diet also
indicate large influence of additive genes
on body weight as stated by (13), and it
was also reported that such would enable
a breeder to realize a high expected
genetic response from selection (14).
This study showed that poultry breeders
should always take into consideration
the underlying environmental factor
when designing programme meant for
improvement of the existing poultry
stock, and broiler chickens should be fed
normal or slightly manipulated diet
during such programme. Selection for
body weight of broiler chickens can be
done wusing their corresponding
morphometric traits as indices for
overall body weight under known
environmental conditions especially
when it is desired to alter the growth
traits of the chickens so as to achieve
greater economic value.

Conclusions and Applications

1. Nutrition have effect on Repeatability
estimates of growth traits in broiler
chickens at early and later feeding
phase

2.Moderate to high Repeatability
estimates were obtained for growth
traits in Arbor Acre broiler chickens
fed normal broiler diet at starter and
finishers phase.

3.Low Repeatability estimates were
obtained for Arbor Acre broiler fed 6
to 8% PEMOSM supplemented diet
at starter and finisher phase.

4.Arbor Acre broiler chickens placed on
higher level of unconventional

feedstuff like PEMOSM should not
be considered for selection work
because higher manipulations of diet
with unconventional feed ingredient
play a significant role as a major
environmental stress, thus leading to
a low repeatability estimates
compared to those fed normal diet.

References

1. Leeson, S. (2008). Future
Developments in Poultry
Nutrition. Carolina Feed

Industry Association 35th
Poultry Nutrition Conference: 1
-5.

2. Zuidhof, M.J., Carney, V.L.,
Schneider, B.L., Renema, R.A.,
Robinson, F.E. and Betti, M.
(2006). Broiler meat quality and
yield dynamics. Poultry Service
Industry Workshop October, 3"-
5th: 79- 88.

3. Akinnokun, O. and Dettmers A.
(1976). Genotype and
Environment Interactions in an
exotic commercial egg strain and
the local chicken of Nigeria, Ife
Journal of Agriculture, 1: 57-62.

4. Sola-Ojo, F.E., Otunola, G.A. and
Toye, A.A. (2013): Effects of
Moringa Oleifera leaf stalk plus
enzyme on phenotypic
correlation between zoometric
traits in Marshall Broilers
chickens starter phase. JARD
Journal of Agricultural
Research and Development. 12
(2): 1-12.

5. Ibe, S.N. (1995). Repeatability of
growth traits in Nigerian local
chickens using early records Nig,
J. Animal Production 23 (2)



Sola-Ojo et al

:103-106.

. NRC. (1994). Nutrient

Requirements of Poultry (9th
ed.). National Academy Press,
Washington DC, USA.

Becker, W.A. (1984). Manual of
procedure in Quantitative
Genetics, 3'‘ Edition.
Washington State University.

Ilori, B.M., Akano, K. , Durosaro,
0.S. Adebambo, A.O. and Ozoje,
M.O. (2016). Estimates of
repeatability for growth traits of
pure and cross bred turkeys in the
tropics. Nigerian Journal of
Animal Production 43:27-36.

Kabir, M., Yakubu, H., Akpa, G.N.,
Jokthan, G.E., Abdu, S.B.
Abdulrashid, M. and Adamu,
Y.H. (2008). Estimates of
Repeatability for body weight
and body conformation traits in
Anak 2000 strain of broiler
chickens. Proc. of the 13" Annual
conference of the Animal
Science Association of Nigeria
(ASAN) held at Ahmadu Bello
Univeristy (ABU) Zaria, Kaduna
:18-21.

10. Sola-Ojo, F.E and Ayorinde, K.L.

(2011), Repeatability estimates
of some growth traits in four
broiler strains at different ages.
Nigerian Journal of Genetics 25:
117-122.

15

11. Ubani, E.O.A., Adeyinka, LA,
Nwagu, B.I, Abeke, F.O Sekoni,
A.A. Out, M.O. and lyiola-
Tunji, A.O.(2011). Estimates of
Repeatability for some growth
traits in Naked Neck broiler
chickens. Proceedings of the 36"
Annual Conference of the
Nigerian Society for Animal
Production. Pp 48-50

12. Ojedapo, 1.0. (2013).
Evaluation of body weight and
other linear parameters of
Marshall broiler for repeatability
estimates. Int. Journal of Applied
Agriculture and Apiculture
Research (IJAAAR),9: 175-181.

13. Obike, O.M., Obi, O.C and
Onwuchekwa, J.U (2016).
Repeatability estimate of growth
traits in Sigmond strain of
Japanese quails reared in humid
tropics. Nigerian Journal of
Agriculture Food and
Environment 12:99-102.

14 F a 1 ¢ o n e r |,
D.S.(1989).Introduction to
Quantitative Genetics 3" Ed.
Longman Scientific and
Technical London.



	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

