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ABSTRACT

Data of 3251 lactation records for the first five lactations of 1022 Holstein-Friesian dairy cows at Alex-Kobenhagen farm
during the period from 2000 to 2010 were used to determine the associations between levels of peak yield and peak day with
some productive and reproductive traits. The data of peak yield (PY) was categorized as {PY1 (<33.4 kg), PY2 (33.4-<43.03 kg),
PY3 (43.03-<52.6 kg) and PY4 (>52.6 kg)} and the peak day (PD) was expressed as {PD1 (<23.8 d), PD2 (23.8-<77 d), PD3
(77-<131 d) and PD4 (>131 d)}. The reproductive and productive traits studied were; service per conception (SC), days open
(DO), calving interval (CI), total milk yield (TMY), 305-d milk yield (305-MY), lactation period (LP), dry period (DP), fat yield
(FatY) and protein yield (ProY). The results revealed that the cows with intermediate peak yield in the first lactation (PY3)
tended to stay longer in the herd, on close level of TMY and in intermediate DO value during the five tested lactations, compared
with other peak milk yield groups. Moreover, it could be noticed that the PD3 group obtained high TMY and intermediate DO
values by the five tested lactations. Insignificant differences have been detected among groups PD1, PD2 and PD3 for all tested
traits, except that for SC of group PD3 which was the lowest value. Group PD3 was significantly higher (p<0.05) than group PD4
in TMY, 305-MY, FatY and ProY, while insignificant differences for the reproductive tested traits were detected. The results
indicated that regardless of high productive performance, the reproductive performance of cows had early peak milk and delayed
DO (PD < DO) was significantly lower (p<0.05) than those had early DO and delayed peak milk. Generally, the present study
revealed that cows maintaining peak milk from 77 to <131 day and intermediate peak yield from 43.03 to <52.6 kg could be

considered as the most profitable cow.
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INTRODUCTION

The lactation curve has three important
components namely milk yield at peak lactation, days to
attain peak yield and persistency, whose study provides
insight into lactation physiology (Wasike et al., 2014).
The peak milk production is conceder an indication of
how well the cow responded to feeding and
management during the dry period (Chen et al., 2016),
calving and early lactation periods. Moreover, peak
milk and when it occurs affords a realistic window to
how well the manager handles these cows. Additionally,
the lactation persistency is an economically important
trait for dairy cattle, since improving persistency is
considered a good alternative method for increasing
overall milk production (Do et al., 2017). However, in a
broader view, reaching peak milk yield and persistency
encompasses the ability of lactating cows to rebound
from effects of adverse events such as illness and
climatic stress as well as feed shortages, thus providing
a gauge for adaptability of the dairy cow (Kamidi,
2005).

Generally, peak yield and peak day has a high
correlation with total milk yield, therefore selection
based on peak yield and peak day would reduce the
generation interval (Patond et al,, 2013). Additionally,
several studies found relationships between the lactation
curve parameters, such as peak day, peak vyield,
persistency, and milk productivity, affected by selection
for higher milk yield (Nemeckova et al, 2015).
Therefore, the reasons for being interested in a peak day
at a given level of production include the reduction in
stress due to high peak production, and the possibility of
improving reproductive performance.

On the other hand, reproductive efficiency is one
of the most important determinants of profitability in
dairying (Kumar et al., 2017). In this aspect, the days
open and services per conception traits are responsible
for either shorter or longer calving interval and thus it
has a significant relationship with the milk yield (EI-

Tarabany and Nasr, 2015) and the peak vyield
respectively inversely with peak day (Lopez-Villalobos
et al., 2005).

Hence, search for suitable peak yield and peak
day are of great importance for both management
decisions and genetic evaluations, especially for
assessing an economically convenient asymptotic level
of production. Therefore, the objective of this work was
to determine the associations between levels of peak
yield and peak day with some productive and
reproductive traits of Holstein-Friesian dairy cows.

MATERIALS AND METHODS

The dairy herd of Alex-Kobenhagen was used in the
present study. The data represent 3251 records collected
for the first five lactations of 1022 Holstein-Friesian dairy
cows during the period from 2000 to 2010. The data of
peak yield (PY) was categorized as {PY1 (<33.4 kg), PY2
(33.4<43.03 kg), PY3 (43.03-<52.6 kg) and PY4 (>52.6
kg)} and the peak day (PD) was expressed as {PD1 (<23.8
d), PD2 (23.8-<77 d), PD3 (77<131 d) and PD4 (>131
d)}. The herd of the farm was divided into groups
according to their productive and reproductive status. The
groups were housed free separately in open yards with
half-shaded pens. The cows were fed, ad libitum of total
mixed ration (TMR) constant around the year. The offered
feed was calculated daily at morning based on the weight
of refusals during the previous day (approximately 5% of
the offered feed). Equal portions of the rations were fed at
0800, 1400 and 1700 h., and water was offered freely.

Cows were machine milked three times daily at
0600, 1300 and 1800 h. in herringbone parlor. The
computer program (Dairy cattle Comp.) was used for
recording. Milk yield was individually recorded at each
milking for each cow separately. The cows were dried at
two months before the next calving. Estrus was detected by
visually monitoring cows for thirty minutes a.m and p.m
near predicted estrus. Artificial insemination took place
approximately 12 h after a cow was first observed standing
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for mounting. Pregnancy diagnosis via rectal palpation was
performed on day 40 after the last service.

The traits studied were; service per conception
(SC), days open (DO), calving interval (CI), total milk
yield (TMY), 305-d milk yield (305-MY), lactation period
(LP), dry period (DP), fat yield (Fat Y) and protein yield
(ProY).

Statistical analysis was performed by the least
squares method using the GLM procedure of the SAS
computational program (Statistical Analysis System,
2008). The significant differences among means were
assigned using Duncan (1955) multiple range test method
according to the following model;

Yijklmn=u+Yri+Seaj+Lack+PYl+PDm +eijklmn
Where: Yy is the observation productive and
reproductive traits, p is the mean value of the dependent
variables, YT; is the effect of year of calving i=11, Sea; is
the effect of season of calving j=4, Lacy is the effect of
lactations order k=5, PY] is the effect of peak yield levels
=4, PD,, is the effect of peak days from calving levels
m=4, and €jjqmy is the random residual error.

RESULTS

The distribution of cows by peak milk levels during
the lactations are reported in Table (1). At the 1% lactation,
the most cows were observed in the intermediate peak milk
groups PY2 and PY3 (40% and 33%, respectively). It
could be noticed that more than 25% of the total cows were
culled after the second lactation and most of them were
recorded from the low peak milk groups (PY1 and PY2).
Moreover, only about 12.8% of the cows reached the 5"
lactation, 47% of them were recorded in group PY3. The
percentages of groups PY1 and PY2 were decreased by
lactations, while the percentage of PY3 group clearly was
increased. In other words, the cows with intermediate peak
yield in the first lactation (group PY3, from 43.03 to < 52.6
kg) tended to stay longer in the herd than cows produced
low (< 33.4 kg) and high (= 52.6 kg) peak milk yield.
These findings could be explained by the low production in
the first case or culling for reasons other than production
(e.g. health disorders and unsatisfactory reproductive
performances) in the second case, which caused more
cows culling in both cases.

As for peak day (Table 2), the results cleared that
the vast majority of cows were maintained their peak milk
at 23.8 to < 77 days (group PD2) followed by those
maintained peak at 77 to < 131 days (group PD3),
however, this trend was stable in all lactations. As a result,
the rate of cows culling was lower for early peak yield
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maintained (group PDI1) than for delayed ones (group
PD4).

Figure (1) presented the values of TMY and DO by
peak milk levels during the five tested lactations. At the 1
lactation, the increase in PY levels did not cause obvious
differences in the TMY, but increased the DO values
specially cows of group PY4 (> 52.6 kg). However, in the
subsequent lactations the TMY increased by the PY levels,
while, the DO values decreased in subsequent lactations
compared with the 1* lactation. The DO values for groups
PY1, PY2 and PY3 were almost convergent. In general,
group PY3 (43.03 to < 52.6 Kg) was tended to stay on
close level of TMY and in intermediate DO values by the
five tested lactations.

Results obtained in Figure (2) indicated that, at the
1™ lactation, the groups of cows maintained peak milk
carlier than 23.8 days (PD1) and from 77 to < 131 days
(PD3) recorded higher TMY values. Otherwise, the group
PD1 showed the highest DO value, while the lowest DO
value was given by group PD3. In the 2™ and 3" lactations,
no differences were detected for TMY and DO values
among the tested groups, except of group PD4 (>131 days)
observed a decrease in TMY. At the 4™ and 5 lactations,
both groups PD2 and PD3 showed higher TMY values,
compared with groups PD1 and PD4. However, there were
no differences in the DO values at the 4™ lactation between
the groups PD1 and PD2, but were differ with groups PD3
and PD4. At the 5" lactation, the DO values increased by
the peak day levels. Generally, it could be noticed that
group PD3 (77 to < 131 days) had high TMY and
intermediate DO values during the five tested lactations.

Table 1. The distribution of Holstein-Friesian cows (%) by peak
yield (PY) levels during the first five lactations.

. Peak Yield (kg)
ﬁa“at“’ No. ~ PY1 PY2 PY3 PY4
(< 33.4) (33.4 - < 43.03) (43.03 - < 52.6) (= 52.6)
™ 1022 14 40 33 13
ond 1022 11 35 36 18
31 764 10 33 37 20
gt 312 10 32 37 21
5t 131 8 24 47 21

Table 2. The distribution of Holstein-Friesian cows (%) by peak
day (PD) levels during the first five lactations.

. Peak Day (day)
]n‘a“at“’ No. PD1 PD2 PD3 PD4
(<23.8) (23.8-<77) (77-<131) (=131)
™ 1022 3 33 24 15
ond 1022 11 53 22 14
31 764 10 55 22 13
gt 312 7 61 20 12
5t 131 4 55 30 11
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Figure 1. least squares means of total milk yield and days open traits by peak yield (PY) levels during the five tested lactations for

Holstein-Friesian cows.
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Figure 2. least squares means of total milk yield and days open traits by peak day (PD) levels during the five tested lactations for
Holstein-Friesian cows.

Data in Table (3) illustrated that the increasing in  and PD3 for all tested traits, except that for SC which
peak milk yield resulted in an increasing in CI, DO, LP, was the lowest value for group PD3. Insignificant
TMY, 305-MY, FatY and ProY. However, significant  differences were detected between groups PD3 and PD4
differences were detected among all tested groups in  for all the reproductive tested traits. However, group
TMY, FatY and ProY. Otherwise, significant PD3 was significantly higher (p<0.05) than group PD4
differences were mostly clear between the lowest peak  in TMY, 305-MY, FatY and ProY. It is obvious that, the
yield group PY1 and the highest group PY4. Therefore, maintaining of peak milk earlier than 77 days did not
from the economic point, since no significant difference  affect cows' productive traits, but showed higher SC
among PY2, PY3 and PY4 for all the reproductive value, compared with cows maintaining peak milk later
tested traits, while the TMY, ProY and FatY were than 77 days. On the other hand, maintaining the peak
significantly higher (p<0.05) in group PY4. Thus, cows milk later than 131 days showed low SC value, but
of group PY4 (> 52.6 Kg) could be considered the more  significantly decreased the cows TMY, FatY and ProY,
profit cows followed by group PY3 (43.03 to < 52.6 compared with other tested groups. Consequently, the
Kg), compared with other tested groups. group PD3 (77 - < 131 day) could be considered as the

Table (4) showed that there is no significant better time for cows to maintain peak milk yield.
differences have been detected among groups PD1, PD2

Table 3. Least squares means (£SE) of productive and reproductive traits according to the peak yield (PY)
levels of Holstein-Friesian cows.

Peak Yield (kg)
PY1 PY2 PY3 PY4
(<33.4) (33.4 - <43.03) (43.03 - <52.6) (>52.6)

No. 370 1152 1157 572
SC 2.72+0.17 2.86+0.11 2.96+0.11 2.87+0.13
CI, day 433.00+9.70° 440.25+6.36% 444.25+5.93% 454.73+7 48"
DO, day 158.39+10.20° 170.38+6.70% 183.75+6.25% 188.31+7.87%
LP, day 343.47+9.38° 354.07+6.16™ 367.46+5.74% 384.72+7.24
TMY, kg 7062.63+280.58¢ 8101.77+184.11¢ 8560.79+171.73° 9831.83+216.53°
305-MY, kg 7290.01199.80° 8018.39+131.10° 8368.63+122.29" 8840.92+154.19°
DP, day 81.60+6.08 76.96+3.99 82.15+3.72 72.35+4.70
FatY, kg 216.57+8.76¢ 251.20+5.75° 266.96+5.36° 301.93+6.76%
ProY, kg 177.64+7.25¢ 203.74+4.76° 217.74+4.44° 245.75+5.59°

a-d: Means in the same row with different superscripts are significantly different at p<0.05

Table 4. Least squares means (£SE) of productive and reproductive traits according to the peak day (PD)
levels of Holstein-Friesian cows.

Peak Day
PD1 PD2 PD3 PD4
(<23.8) (23.8-<77) (77-<131) =131)

No. 296 1776 734 445
SC 3.00+0.23 3.05+0.09° 2.67+0.12° 2.69+0.15°
CI, day 441.98+12.59 442.78+4.83 446.69+6.43 440.77+8.51
DO, day 170.46+13.25 173.95+5.09 175.75+6.77 180.68+8.96
LP, day 375.15+12.19 361.17+4.68 361.70+6.23 351.70+8.24
TMY, kg 8701.944364.35 8459.99+139.91° 8458.59+186.19° 7936.48+246.28°
305-MY, kg 8218.814259.45% 8174.42499.63% 8242.98+132.58" 7881.75+175.37°
DP, day 79.21+7.90 84.48+3.03 74.59+4.04 74.79+5.34
FatY, kg 274.18+11.38° 264.21+4.37° 257.04+5.81° 241.22+7.69°
ProY, kg 217.124£9.41% 219.9943.61° 210.82+4.81% 196.95+6.36°

a-d: Means in the same row with different superscripts are significantly different at p<0.05

According to the statistical analysis of data in milk (PD > DO). The reverse trend was detected for
Table (5), it could be noticed that the reproductive tested productive traits (LP, TMY, FatY and ProY).
performance of cows attended early peak milk and However, no significant deference was detected for 305-
delayed DO (PD < DO) was significantly lower MY between the two groups. Accordingly, regardless of
(p<0.05) than those had early DO and delayed peak  high productive performance, the early maintaining of
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peak milk (62.86+37.81 day) caused an increase in cows'
SC value and that subsequently increased its DO and CL

Table 5. Least squares means (+SE) of productive
and reproductive traits at peak day before
days open (PD<DO) and peak day after days
open (PD>DO) of Holstein-Friesian cows.

PD <DO PD > DO
No. 2589 662

SC 3.065+2.105° 2.595+1.791°
CIL, day 444.89+117.13" 402.59+94.48"
DO, day 185.34+127.38° 84.14+34.67°
LP, day 379.53+117.97° 310.34+68.60°
T™MY, kg 9044.55+3455.03° 7806.85+2767.30
305-MY, kg 8441.84+2372.06 8334.05+2346.35
DP, day 76.99+75.05° 65.47+44 84"
FatY, kg 275.05+107.73% 239.14+92.74°
ProY, kg 226.96+89.36° 196.13+76.79"
PD, day 62.86+37.81° 133.99+62.47°

a-b: Means in the same row with different superscripts are
significantly different at p<0.05

DISCUSSION

This study was performed to clarify the
associations between levels of peak yield and peak day
with productive and reproductive performance during
the first five lactations studied of Holstein dairy cows.
Generally, results showed that the cows with peak yield
from 43.03 to < 52.6 kg and maintaining peak milk from
77 to < 131 day were tended to stay longer in the herd
and showed intermediate productive and reproductive
performance by the five tested lactations. While, cows
had higher peak yield and earlier peak day, in spite of
produced high TMY, it showed unfavorable
reproductive performance as well.

However, unfortunately, a high milk yield is
often associated with deteriorated cow health and
fertility and, consequently, with an increased culling
rate (Adamczyk et al, 2017). Moreover, in the period
between calving and peak yield, incidences of most
health problems, including mastitis are high (Strapakova
et al., 2016), and that had a detrimental impact on cows
reproductive and milk peak performance (Boujenane et
al., 2015). Hence, the high milk production is connected
with high peak yield, higher number of services per
conception and especially significantly longer days open
period (Nemeckova et al.,, 2015). However, Wasike et
al. (2014) detected negative genetic correlations
between peak day and peak yield, peak yield and
persistency, and peak day and total milk yield.
Accordingly, as total milk yield increased, the peak day
and persistency increased as well (Muir et al., 2004).

Increased peak milk yield in early stages of
lactation would lead to high energy demand and
consequently aggravating the condition of negative
energy balance (NEB)(Wasike et al., 2014) especially
during the first 4 wk after calving (Chen et al., 2016).
Therefore, cows usually use their own body condition
for about 12 weeks after calving, to provide energy in
addition to that consumed (Moran, 2009).
Simultaneously, the main reason of poor fertility is
assumed to be NEB (Duchacek et al, 2014), evoking
body reserves mobilization to meet the increased
nutrient demand for milk yield (Beran et al., 2012). In
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this aspect, several studies showed an association
between the energy balance and lactation curve shape,
which correspond with DO length (Andersen et al,
2011). Pollot (2011) explained that long lactation with
high peak yield and early maintain of peak yield is
typical for cows with deep negative energy balance
which cause decrease in conception rate and calving
interval prolongation over 365 days. However, Atashi et
al. (2013) documented that the lower peak yield and
higher persistency improves cows' robustness to the
stress of lactation and metabolic disorders, as a
consequence of shallower energy imbalance, followed
by less body reserves mobilization to meet the nutrient
demand for lower milk production. Generally, under
tropical environment conditions, lactation curves with
lower peaks and typical peak day, subsequently higher
persistency, might be desirable from both an economical
and a physiological point of view (Tullo et al., 2014).

CONCLUSION

The present results cleared that the high
reproductive performance is associated with a slow rate
of increase in milk production, whereas low
reproductive performance is associated with -early
maintaining of peak yield. Moreover, the total milk
yield of cows could be predicted based on peak yield
and peak day at early lactation and seems appropriate
that both traits could be factored into animals
management and selection decisions. Generally, the
present study revealed that cows maintaining peak milk
from 77 to <131 day with intermediate peak yield from
43.03 to <52.6 kg could be considered the most
profitable and typical lactation cow.

ACKNOWLEDGEMENT

Special thanks and appreciation goes to Alex-
Kobenhagen farm, Egypt for making available these
data sets for statistical analysis.

REFERENCES

Adamczyk, K.; J. Makulska; W. Jagusiak and A.
Weglarz (2017). Associations between strain,
herd size, age at first calving, culling reason and
lifetime performance characteristics in Holstein-
Friesian cows. Animal, 11:327-334.

Andersen, F.; O. Osteras; O. Reksen; N. Toft and Y.T.
Grohn (2011). Associations between the time of
conception and the shape of the lactation curve in
early lactation in Norwegian dairy cattle. Acta
Veterinaria Scandinavica, 53:5. doi:
10.1186/1751-0147-53-5

Atashi, H.; M.J. Zamiri; A. Akhlaghi; M. Dadpasand,
M.B. Sayyadnejad and A.R. Abdolmohammadi
(2013). Association between the lactation curve
shape and calving interval in Holstein dairy cows
of Iran. Iranian Journal of Veterinary Research
14:88-93.

Beran, J.; L.Stadnik and J. Duchacek (2012). Effect of
body condition score at calving on reproduction
indicators of dairy cows. Reproduction in
Domestic Animals, 47:69-69.



J. Animal and Poultry Prod., Mansoura Univ., Vol. 8(2), February, 2017

Boujenane, 1.; J. El Aimani and B. Khalid (2015). Effects

of clinical mastitis on reproductive and milk

performance of Holstein cows in Morocco. Trop

Anim Health Prod, 47:207-211.

J; A. Kok; G.J. Remmelink; J.J. Gross; R.M.

Bruckmaier; B. Kemp and A.T.M. van Knegsel

(2016). Effects of dry period length and dietary

energy source on lactation curve characteristics over

2 subsequent lactations. J. Dairy Sci., 99: 9287-

9299.

Do, D.N.; N. Bissonnette; P. Lacasse; F. Miglior; M.
Sargolzaei; X. Zhao and E.M. Ibeagha-Awemu
(2017). Genome-wide association analysis and
pathways enrichment for lactation persistency in
Canadian Holstein cattle. J. Dairy Sci., 100:1955-
1970.

Duchacek, J.; J. Beran; M. Ptacek and L. Stadnik (2014).
Influence of breed, parity and body condition
change on reproductive performance of dairy cows.
Reproduction in Domestic Animals, 49:66-66.

Duncan, D.B. (1955). Multiple range and multiple F tests.
Biometrics, 11: 1-42.

El-Tarabany, M.S. and M.A.F. Nasr (2015). Reproductive
performance of Brown Swiss, Holstein and their
crosses under subtropical environmental conditions.
Theriogenology, 84:559-565.

Kamidi, R.E. (2005). A parametric measure of lactation
persistency in dairy cattle. Livestock Production
Science, 96:141-148.

Kumar, N.; A. Manimaran; A. Kumaresan; S. Jeyakumar;
L. Sreela; P. Mooventhan and M. Sivaram (2017).
Mastitis effects on reproductive performance in
dairy cattle: a review. Trop. Anim. Health Prod.,
doi:10.1007/s11250-017-1253-4.

Lopez-Villalobos, N.; L.R. McNaughton and R.J. Spelman
(2005). The relationship between lactation
persistency and reproductive performance in New
Zealand dairy cattle, Session 35 CPh6. 4 in
Proc.The 56™ Annual Meeting of the EAAP. June
5-8, Uppsala, Sweden.

Chen,

Moran, J. (2009). Business management for tropical dairy
farmers. 280 pp. Land Links Publication,
Melbourne.

Muir, B.L.; J. Fatehi and L.R. Schaeffer (2004). Genetic
Relationships between persistency and reproductive
performance in first-lactation Canadian Holsteins, J.
Dairy Sci., 87:3029-3037.

Nemeckova, D.; L. Stadnik and J. Citek (2015).
Associations between milk production level,
calving interval length, lactation curve parameters
and economic results in Holstein cows.
Mljekarstvo, 65:243-250.

Patond, M.N.; B.B. Khutal; S.T. Pachpute and S.S. Ramod
(2013). Studies on peak yield and days to attain
peak yield in Jersey cattle. Res. J. Animal Hus. and
Dairy Sci., 4: 4-6.

Pollot, G.E. (2011). Short communication: Do Holstein
lactations of wvaried lengths have different
characteristics. J. Dairy Sci., 94:6173-6180.

SAS., (2008). SAS/STAT Software for Windows 9.2. SAS
Institute Inc., Cary, NC., USA

Strapakova, E.; J. Candrak and P. Strapak (2016). Genetic
relationship of lactation persistency with milk yield,
somatic cell score, reproductive traits, and longevity
in Slovak Holstein cattle. Arch. Anim. Breed.,
59:329-335.

Tullo, E.; S. Biffani; C. Maltecca and R. Rizzi (2014).
Genetic parameters for milk yield and persistency in
Carora dairy cattle breed using random regression
model. Italian Journal of Animal Science, 13:825-
829.

Wasike, C.B.; A.K. Kahi and K.J. Peters (2014). Genetic
relationship between lactation curve traits in dairy
cattle. 10® WCGALP, at Vancouver, BC, Canada,
17-22 August 2014.

Ol ad Ol ggd) LAY Alulial) g Aality) ciliuall aa USY) 4all J ga o) a 519 Galll LS 4ad (p A8Vl

ngaaaja.“
22 B0 2 2aaf g e
saa ¢ by gaial) daala ¢ Ao 31 AS ¢ o)) gaal) ) and

LSl A e (D YYO V) (it ididsn Uil e ) oYY aad A0a ) g ey Aalal) bl Al jall 6 aasi

Al J gaasll p gy colll 2L A8 (o AdliS e O e G ABDAL) apaail A jall CaagS Yo Ve Ang Yo r el e jaa (B Calgin S
PY2 (33.4- 5 (<334 kg) PYlips e gonn dne ) () (PY) L) Aad iy Caansd Al 5 L) lieall (ans e L)
L)l ) (PD) gLV Al J s s o sy Aal i) il i o3 SIS 5 ¢ (>52.6 kg) PY4 5 (43.03-<52.6 kg) PY3 5<43.03 kg)
o3 Al Al daaliy) cleall il (>131 d) PD4 5 (77-<131 d) PD3 5(23.8-<77 d) PD2 5(<23.8 d) PD1 45 Sl sana
pse dsb ¢ asn Voo die clll L) ¢ I Gl U ¢ inY g o8yl ¢ Aa gidall ALY B 3 ¢ lad DU L O cladlill sae ;a Lgdal )
J}L\E‘):\SS@LSH d;\df_l‘)x\lm\PY:; ‘)IAJS“:\-“—)AMU“_AJ Cj\:u” U'_I‘)Lmi L):‘:‘_S,)m Ctuj JWJUAJ‘C\:"‘! JW‘L_'QG;J\EJE‘ g_\:\u\
O QIS L) Cna gl Al 5l Adlial) el sall lae o @l g A giball a1 58 J e SIS A e el JSH () il e il
Y as) o Jas o Sl aul sall IS s gidall A1 55 (ha o i (5 sinna s ASH Galll ) (g e (5 sisas 1 uai PD3 Y de sana
Aad J8) S Cum e D A U cladlill aae ddia lae Lo Al il 08 Claall PD3 5 PD2 s PDI1 e sanall G Ay sine (3558 22
O LY Al il g A LU ALl s laSll 4 (5 e il i) o yedil ¢ el £ LSV (5 sine oo Sl (i PD3 de sanall
O Lealil) A 5 a0 <131 iy s VY (e 0 IR £ LY Al Jgaaa sl) o A5l (g Gl Canadiall lill g sl) J8
pos Z LY A Cilia daaly il Hall a g s el Al Hall Cag pl it daay 5 SISV Gl aal) yiind aaS <526 (in g aaS T 0T (e ol

Ll ol Aalall Al g ddle I @l )8 Aasl 8 YY) Al J sea )

31



