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ABSTRACT

Some biological characteristics of broodstock and juvenile kutum, Rutilus kutum. were investigated using
data collected from the estuaries of Tajen and Shirood Rivers (TR and SR) (south Caspian Sea basin) as
well as from the Caspian Sea in 2012. The results showed higher condition factors (CF) in the male
broodstocks than those estimated in the female broodstock of both TR and SR. The female juveniles
displayed a greater level of CF. The Von Bertalanffy's growth equations were calculated as: L; = 40.67(1 -
e227(-1884)) and L; = 50.11(1 - e~048(t+1814)) for the broodstocks of SR and TR, respectively, and for the
juveniles as: [L = 48.36 (1 - 70537 (t+ 0913], The males of SR presented a negative allometric growth pattern.
The females and males of both SR and TR presented similar isometric growth patterns. Both male and
female juveniles from TR exhibited a positive allometric growth pattern. The calculated equations for total
length and weight were as: W = 3E—06 L3209 and W = 5E—07 L3474 for the male broodstock of SR and TR,
respectively, and as: W = 5E—07 L3474 for the juveniles. The measured parameters may reflect the role of
fish habitat characteristics such as food availability, population density, and age classes depending on sex
and season.
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INTRODUCTION
Cyprinidae is an important family of fish

conservation  procedures  because  of
overexploitation of the natural stocks

with over 2000 species distributed
throughout the world (Kirpichnikov, 1972).
The kutum, Rutilus kutum  (family
Cyprinidae) is one of the most commercially
valuable fish species in the southern coast of
the Caspian Sea that has adopted to inhabit
the brackish water of the Sea and the
surrounding  lagoons  (Razavi, 1991;
Abdollahi, 2010). The foremost distribution
of kutum is from Kura River to Gomishan
region (northeast of the Caspian Sea), hence,
90% of them are native to the Sea. Shirood
and Tajen Rivers are among the zones to
which  this  species  migrates for
reproduction (Khavval, 1996). R. kutum has
two populations; the spring and fall
populations, which spawn in the
surrounding rivers on March and October,
respectively (Razavi, 1995). This profitable
species has been reported to depend on
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(Abdoli and Naderi, 2008).

It is of particular importance to identify the
exploitable resources and reserves of
commercial fish species with respect to
biology, population dynamics, stock
assessment, economics, etc. in order to plan
programs for the development of fisheries
and catch industries. Because the fishery
industry intends to increase the capture rate
and to use water resources responsibly, it
can be stated that without a scientific and
precise knowledge of the condition of
resources and reserves, any management
program will not be successful.

One of issues in the science of aquatic
animal studies is to yield an optimal
product without interrupting the balance in
the natural stocks. With  precise
understanding of the biology of aquatic
animals, it is possible to find a model to
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evaluate the current condition and future
prediction of catch effects upon fish
populations (Hashemi et al., 2008).
Identification of population factors of a
given aquatic animal can effectively open
the way for consistent harvest from the
natural stocks (Khara, 2006). Both the
beneficial value of kutum especially for the
residents of the region, and its importance
in the biodiversity of the Caspian Sea were
the incentives to conduct the present
research in order to provide more
knowledge on the status of this species. It,
therefore, seems necessary to carry out basic
and biological studies including age,
growth, and reproduction of kutum. To
date, R. kutum has been the target of sparse
investigations concerning various aspects
such as effects of water salinity, phototaxis,
light spectrum, and photoperiod on growth
and survival of this species (Amiri, 2008;
Imanpoor, 2006), induced spawning of
kutum (Paykan Heyrati, 2007), water
temperature and migration time (Khara et
al., 2012), and study of blood parameters
(Nikoo, 2010).

The principal aim of this study was to
provide data on the biology of the fish
including growth pattern, length-weight
relationship, condition factor, and Von
Bertalanffy growth equation, between
broodstock and juvenile kutum in the
spawning season and also during the time
when they live in the Sea. Besides, attempts
were made to find out whether populations
of brood stock and Juvenile kutum
inhabiting three different habitats exhibit
environmentally related variations in their
life history traits.

MATERIALS AND METHODS

The present study was conducted on two
groups of both broodstock and juvenile
kutum populations from the Caspian Sea.
Broodstock kutum were caught from the
estuaries of Tajen and Shirood Rivers, in the
south Caspian Sea, between March and May
2010. The juvenile fish were captured from
the Sea by a local catchment company
between January and February 2010. The
captured samples underwent biometry
according to Bagenal (1978). The length and
weight of the fish were measured by a
biometry ruler (up to the nearest 1 mm) and
a digital scale (up to the nearest 1 g). For age
determination, the scales between the dorsal
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fin and lateral line were used. Following
washing and drying, the scales were placed
between two lamellae on a loop and then
the annual cycles were counted (Bagenal,
1978).

To determine the fish growth pattern, the
Pauly formula was applied (Froese and
Binohlan 2000):

b-3
to sdLnl y ‘ | y ’—n—Z,

sdLnw /1—(r)2

where SdLnl is the Ilength standard
deviation from natural logarithm, SALnW is
the weight standard deviation from natural
logarithm, r? is the correlation coefficient
between length and weight, b is the
regression line gradient between length and
weight, and n is number of samples. The
condition factor (CF) was calculated using
Foltun equation (Biswas, 1993):

W %100
T
(g), and L= average length (cm).
Length-weight relationship
To analyze the variations in the averages of
both total length and weight, an equilibrium
equation was used to determine their
relationship (Sparre et al., 1989):
W =al’
where W= total weight (g), a = initial width,
L = total length (cm), and b= line slope.
Using Von Bertalanffy formula and Ford-
Walford method, the following values were
assessed: indefinite length, growth rate until
indefinite length, and fish age at the time of
length=0 (Von Bertalanffy, 1957; Sparre and
Venema 1992):

L=L, (1-e* ™)

where L= fish length at a certain age, L.=
indefinite length, k = growth rate until
indefinite length, t = age, fo = fishageat L =0

=K, where W= average weight

RESULTS AND DISCUSSION

Growth pattern

The current study investigated 64 and 51
broodstock kutum from Shirood and Tajen
Rivers, respectively, and 48 juvenile kutum
from the Caspian Sea. The male kutum of
Shirood River presented a negative
allometric growth pattern, whereas the
females and males of both Shirood and Tajen
Rivers displayed similar isometric growth
patterns. For the juvenile male and female
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kutum of Tajen River, positive allometric growth patterns was detected (Table 1).
Table 1. Growth patterns of broodstock and juvenile kutum broken down by gender.

. Growth
Population t (table) (calculated) af b pattern
Male Neg. allometric
(Shirood) 1.697 2.148 30 2.8693
Femal Isometric
(Shirood) 1.697 0.9118 30 3.0085
Broodstock Male (Tajen) 1.684 0.9729 38 3.0234 Isometric
Female 1.833 444 9 3.1839 Positive
(Tajen) allometric
Male Positive
Juvenile (Caspian) 1.701 19.35 28 3.3824 allometric
Female Positive
(Caspian) 1.746 7.725 16 3.1699 allometric

Growth is an important aspect of fish life
history that has an immense flexibility at the
population level (Mann, 1973). In addition
to explaining biological differences among
populations, growth is indicative of
biological properties, hence being of
particular importance in ecological studies
(Kovac and Copp 1996). Zalachowski et al.
(1997) found various Bertalaneffy’s growth
parameters within populations and/or
genders with different growth rates.
Likewise, the current study detected
dissimilar growth rates for both genders in
the broodstock kutum population together
with diverse indefinite lengths and growth
paces. Though, the males and females in the
juvenile population displayed comparable
growth patterns together with almost
similar indefinite lengths and growth rates.
The intra-population variation between

genders in the Bertalaneffy’s growth
parameters is an indicative of variability in
selective forces acting on the genders in a
population (Goldspink, 1978).
Length-weight relationships

Table 2 shows average length and weight of
kutum measured in the current study at the
three habitats. The male kutum of Shirood
River was significantly different with
respect to both length and weight from the
males of Shirood and Tajen Rivers, females
of Tajen, and the juvenile males and
females. The female kutum of Shirood, male
kutum of Tajen, and the juvenile males and
females were not significantly different with
respect to both length and weight (p > 0.05).
The results also showed significant
difference (p < 0.05) between length and
weight of female kutum of Tajen River and
those of the other experimental fish.

Table 2. Average length and weight of broodstock and juvenile kutum broken down by gender

Population Number Average }ength (£ SD) Average. weight (£SD)
(min-max) (min-max)
. 39.61+2.744 523.90+107.912
Male (Shirood) 32 (34.50-45.90) (330-745)
. 42 474546 787.65+327.34b
Female (Shirood) 32 (34.20-53.30) (410-1545)
Broodstock . .
. 44.03+2.70 784.87+184.43
Male (Tajen) 40 (39.00-50.80) (510-1500)
. 47.5044.19¢ 1187.094339.63¢
Female (Tajen) H (40.40-54.50) (339.63-1700)
. 42.463.66° 797.28+247.14b
Male (Caspian) 30 (34.00-47.00) (366.90-1500)
Juvenile
b
Female (Caspian) 18 42.0543.66 729.69+236.27°

(36.00-51.50) (422.6- 1500)
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The total length-total weight relationship for
the Shirood kutum was estimated as W= 3E-
06 L3209, while it was calculated as W= 3E-07
L3474 for the Tajen kutum. The equation for
the juvenile fish was as W= 1E-06 1332 (Fig.
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1, A & B). Assuming equal lengths, the
differences between weights in both
broodstock and juvenile populations were
significant (p < 0.05). The length values were
also statistically different (p <0.05).
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Fig 1. Length-weight relationships in the broodstock kutum from Shirood (A) and Tajen (B)
rivers, southern Caspian

Bertalaneffy’s growth equation

The Von Bertalanffy growth equation was
calculated as L = 40.67(1 - e227(+1884)) and L,
=50.11(1 - e 048(+1.814)) for the broodstock of
Shirood and Tajen Rivers, respectively. This
equation for the juvenile fish was as Li=
48.36 (1 - 70537 (+ 0913) (Fig. 2, A & B). The
life history traits of Rutilus kutum differed
markedly among the three different

habitats. This may agree with Nikolski
(1969) and Wootton (1992), who noted that
length and weight changes during fish
growth can be explained as acclimations to
environmental  conditions such  as
temperature, nutrients, food quality, kind of
water system (river or lake), and genetic
variations.
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Fig 2. von Bertalaneffy's growth equation calculated for broodstock and juvenile kutum in the

Tajen (A) and Shirood (B) Rivers, and the Caspian Sea (C).
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For the calculation of Bertalaneffy’s growth
parameters, the back-calculated lengths
from previous studies (Valoukas et al. 1996;
Tarkan et al. 2005; Naddafi et al. 2005) were
used. Accordingly, it was found that
differences in  Bertalaneffy’s  growth
parameters depend on the growth rate and
gender longevity. In addition, these
differences may be dependent wupon
elimination of larger samples (selective
catch and/or natural elimination) on one
hand, and/or ecological conditions of the
habitat on the other hand (Turkmen et al.
2001; Balik et al. 2004).

The calculated indefinite length (L) for the
broodstock kutum of Tajen and Shirood
Rivers were 50.11 and 40.67, respectively,
whereas for the juvenile kutum caught from
the Caspian Sea an indefinite length of 48.36
was estimated (Fig. 2 A, B, & C). According
to Turkmen et al. (2000), variations of
indefinite length within populations of a
species can be attributed to size differences of
the biggest samples at each population and
to variability of population characteristics of
a species occurring under dominant
environmental conditions, in particular,
temperature and feeding situations. Also,
Holt and Beverton (1957) stated that such
environmental factors as food availability
and population density affect indefinite
length, whereas the rate of growth to reach
such a length is influenced by genetic and/or
physiological parameters (Rahmani, 2008).
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Condition factor

The condition factor (CF) calculated
separately for the broodstock kutum
populations of both Tajen and Shirood
Rivers and the juvenile male and female
kutum (Table 3). Ghorbani et al. (2012)
reported CF values of 0.80+0.05 to 1.60+0.18
for five Cyprinidae species in the Anzali
wetland, southwest of the Caspian Sea.
Kasyanov et al. (1995) suggested that
variability of CF can be because of
variations in benthos products, non-
homogeneity of foodstuff, and different
catch seasons. Our results showed higher
CFs for the male compared to the female
kutum, with greater values in Tajen than
those in Shirood River; in the juvenile
kutum, however, the females revealed
higher CFs than the males. Tesch (1968)
demonstrated that the value of CF varies
depending on the fish species, gender,
season, and nutrition as well as the size
classes of age groups. The relatively vast
variations of CF also pertain to individual
variation (with diverse length and weight)
within each age class. It has been shown
(Goldspink, 1978; Oliva-Paterna, 2002) that
CF tends to be highest at the first sexual
maturity being afterwards a function of
changes in energy expenditure (biological
strategy). Similarly, the CF values measured
in this study were greater in the broodstock
than those in the juvenile populations.

Table 3. Condition factor (CF) of broodstock and juvenile kutum broken down by gender.

Population Number CF
Average = SD
(min-max)
Male (Shirood) 32 1.346+.082
Broodstock (1.19-1.52)
Female (Shirood) 32 0.947+.0767
(0.79-1.16)
Male (Tajen) 40 0.831+ 0.106
(0.68-1.32)
Female (Tajen) 11 0.532+0.0725
(0.41-0.64)
Juvenile Male (Caspian) 30 0.241+.0319
(0.18-0.35)
Female (Caspian) 18 0.506+.0421
(0.45-0.59)
Total 163 0.79+0.376

(0.18-1.52)
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CONCLUSION

The observed different growth coefficients
of R. kutum (broodstock populations of
both Tajen and Shirood Rivers and the
juvenile male and female) from different
areas are possibly due to spatial and
temporal changes in their different
nutritional, hydrographical and climatic
conditions. To confirm the individual role
of these parameters, comparative studies
with the populations of this species are
required.

ACKNOWLEDGEMENTS

The authors are grateful to Mohammad
Faghih and Fatemeh Najafi for helping in
the sampling procedure.

REFERENCES

Abdoli, A. and Naderi, M. (2008)
Biodiversity of fishes of the southern
basin of the Caspian Sea, Fish species
biodiversity of southern Caspian Sea.
Abzian Sci Pub, Tehran, Iran. [In
Persian.]

Abdolhay, H.A. and Daud, SK. and
Rezvani Ghikolahi, S. and
Pourkazemi, M. and Siraj, S.S. and
Abdulsatar, M.K. (2010) Fingerling
production and stock enhancement of
Mahisefid (Rutilus kutum). Reviews in
Fish Biology and Fisheries. 13: 177-
185.

Amiri, A. and Sayyad Bourani, M. and
Moradi, M. and Pourgholami A.
(2008) The effect of water salinity on
growth and survival of Rutilus kutum
fingerlings. Iranian Journal of Fisheries
Sciences. 17: 23-30. [In Persian.]

Bagenal, T.B. (1978) Methods for
assessment of fish production in
freshwater. IBP Handbook 3,
Blackwell, Oxford.

Balik, S. and Ramziy, Z.h.k. Ubuk, H.R.R.
Uysal, R. (2004) Investigation of some
biological characters of the silver
crucian carp, Carassius gibelio (Bloch,
1782) population in Lake Eirdir.
Turkish Journal of Zoology. 28: 19-28.

211

Invest., Series II. vol. XIX. HM.S.O.
London.

Froese, R. and Binohlan, C. (2000)
Empirical relationships to estimate
asymptotic length, length at first
and length at maximum yield per
recruit in fishes, with a sample
method evaluate length frequency
data. Journal of Fish Biology. 56:758-773.

Ghorbani, R. and Paighambari, S.Y. and
Davoodi, R. and Daliri, M. ( 2012 )
Length-weight and length-length
relationships,  Relative  condition
factor and Fultons condition factor of
Five Cyprinid species in Anzali
wetland, southwest of the Caspian
Sea, Caspian Journal of Environmental
Sciences. 10: 25-31.

Goldspink, C.R. (1978) Comparative
observation on the growth rate and
year class 11- strength of roaches
Rutilus rutilus L.in two Cheshire lakes,
England. Journal of Fish Biology. 12:
421-433.

Hashemi, A.R. and Motlagh, A.T. and
Kuchnin, P. and Zanusi, H.P. (2008).
Investigation of growth and mortality
parameters in Zardeh (Euthynnus
affinis) in coastal waters of (southern
Iran). 1-9. [In Persian.]

Imanpoor, M.R. and Kamali, A. and
Hajimoradloo, A. and Bahmani, M.
(2006) Effect of phototaxis, light
spectrum and  photoperiod on
survival and growth in Rutilus kutum
larvae. Journal of Agricultural Sciences
and Natural Resources. 13: 138-145. [In
Persian.]

Khara, H. and Keyvan, A. and Vosoughi,
Gh.H. and Pourkazemi, M. and
Rezvani, S. and Nezami, Sh.A. and
Ramin, M. Sarpanah, A.N. and
Ahmadnezhad, M. (2007) Comparison
of morphometric and  meristic
attributes of bream (Abramis brama
orientalis) in Caspian Sea and Aras
Dam reservoir. Iranian Journal of
Fisheries  Sciences. 15: 33-48. [In
Persian.]

Biswas, S.P. (1993) Manual of methods in fish ~ Khara, H. and Alijjanpour, N. and Fallah

biology. New  Delhi: South Asian

Publishers Pvt Ltd.

Beverton RJH, Holt SJ. 1957. On the
dynamics of exploited fish
populations. Gt. Britain, Fishery

Shamsi, S.Z. and Sattari, M. and
Amiri, k. and Rahbar, M. and
Ahmadnezhad, M.( 2012 ) Effects of
water temperature and migration time
on some fecundity indices and


http://www.google.com/url?sa=t&rct=j&q=turkish.%20j.%20zool&source=web&cd=4&ved=0CEQQFjAD&url=http%3A%2F%2Fmistug.tubitak.gov.tr%2Fbdyim%2Flastissue.php%3Fdergi%3Dzoo&ei=e2r5UOOmCMrL4ASTnYEQ&usg=AFQjCNGs_rMkaYhjdkqdOreJ_7AWXilc6g
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1095-8649/issues

212

fertilization rate of female Kutum,
Rutilus kutum, migratory to Shiroud
River in the southwest Caspian Sea,
Caspian  Journal —of Environmental
Sciences. 10: 9-14.

Khavval, A. (1998) The migration of Rutilus
frissi kutum, Vimba vimba persa and
Chalcalburnus chalcoides to Sefidrud
River. Iranian Journal of Fisheries
Sciences. 6: 75- 86. [In Persian.]

Kirpichnikov, V.S. (1972) Method and
effectiveness of Rop-sha carp
breeding. Immunication, inbreeding
aims, original forms and cross system.
Russian Journal of General Chemistry. 8:
65-72.

Kovac, V. Copp, G.i.H. (1996) Ontogenic
patterns of relative growth in young
roaches Rutilus rutilus: within-river
basin comparisions. Ecogr. 19: 153-161.

Mann, RH.K. (1973) Observation on the
age, growth, reroduction and food of
the roaches Rutilus rutilus (L.) in two
rivers in southern England. Journal of
Fish Biology. 5: 707-736.

Naddafi, R. Abdoli, A. Kiabi, B.H. Mojazi,
B.A. (2005) Age, growth and
reproduction of the Caspian roach
(Rutilus rutilus caspicus ) in the Anzali
and Gomishan wetland, north Iran.
Journal of Applied Ichthyology. 21: 492-
497.

Nikolsky, G.V. (1969) Theory of fish
population dynamics as the biological
background for rational exploitation
and  management of fishery
resources.Oliver and Boyd,
Edinburgh.169: 39-43.

Nikoo, M. and Falahatkar, B. Rahmani, H.
(2010) Blood parameters of southern
Caspian kutum, Rutilus kutum. Journal
of Applied Ichthyology. 1-3.

Oliva-Paterna, F.J. and Torralva, M.M. and
Fernandez -Delgado, C. (2002) Age,
growth, and reproduction of Cobitis
puludica in a seasonal stream. Journal
of Fish Biology. 63: 389-404.

Paykan Heyrati, F. and Mostafavi, H. and
Toloee, H. and Dorafshan, S. (2007)
Induced spawning of kutum, Rutilus
kutum (Kamenskii, 1901) using (D-Ala6,
Pro9-NEt) GnRHa combined with

A comparative study on some biological parameters in...

domperidone. Agquaculture. 265: 288-
293.

Rahmani, H. (2008) A study on the
threatened fish population
Chlcalburnus chalcoides in Haraz and
Shirood rivers. Iranian Journal of
Environmental — Health  Science &
Engineering. 46:129-138. [In Persion.]

Razavi, B. (1992) Biology of Mahi Sefid
(kutum). A publication of the Iranian
Fisheries Research  Organization,
Tehran. [In Persian.]

Razavi, B. (1995) The kutum (Mahi Sefid).
Iranian Fisheries Research Institute,
Tehran. [In Persian.]

Sparre, P. and Ursine, E. and Venema, S.C.

(1989) Partl-manual. Rome, Italy: FAO.

Sparre, P. Venema, S.C. (1992) Introduction
to tropical fish stock assessment
manual. Rome: FAO. Fisheries
Technical Paper 306/1, Rev. 1.

Tarkan, A.S. and Gaygusuz, O. and Acipinar,
H. and Giirsoy, C. (2005) Characteristics
of a Eurasian cyprinid, Shemaya,
Chalcalburnus  chalcoides (Guldenstadt,
1772), in a mesotrophic water reservoir.
Zoology in the Middle East. 35: 49-60.

Turkmen, M. and Erdogan, O. and
Yeldirim,, A. and Akyurt, 1. (2001)
Reproduction tactics, age and growth
of Capoeta capoeta umbla Heckle1843
from the Akkale region of the Karasu
River. Turkey. Fisheries. Research. 1220:
1-12.

Valoukas, V.A. and Economidis, P.S. (1996)
Growth, population composition, and
reproduction of bream Abramis brama
(L.) in Lake Volvi, Macedonia, Greece.
Ecology of Freshwater Fish. 5: 108-115.

Von Bertalanffy, L. (1957) Quantitative
laws in metabolism and Growth.
Quarterly Review of Biology. 32: 217-
231.

Wootton, RJ. (1992) Ecology. Scotland:
Printed in Great Britain by Thomson
Litho Ltd.

Zalachowski, W. Krzykawska, I. Wieski, K.
(1997) Growth rate of the roach Rutilus
rutilus (L.) in the Pomeranain Bay.

Zesz. Nauk. AR. Szczecin. 23: 65-75.


http://www.springer.com/chemistry/journal/11176
http://www.springer.com/chemistry/journal/11176
http://www.google.com/url?sa=t&rct=j&q=aquacul&source=web&cd=1&ved=0CC4QFjAA&url=http%3A%2F%2Fwww.merriam-webster.com%2Fdictionary%2Faquaculture&ei=XWf5UIDRBKek4ASnxIHoBw&usg=AFQjCNFbfEozkXzzlLib-hUsaxqWMb9OqQ&bvm=bv.41248874,d.bGE
http://www.google.com/url?sa=t&rct=j&q=zool.%20mid.%20east&source=web&cd=1&cad=rja&ved=0CB0QFjAA&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D0939-7140&ei=nkCZUKGWDImphAe3qoHwBg&usg=AFQjCNHFA5ogB0u75UT3yiJL9vDii5LZtQ
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-0633
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-0633

Abedi et al., 213

) &yﬁg&pmsbb)éwww)uww@f 6‘4“..1'.5.0‘5:»)).3
)3 Lo p ol asg>

L .z (el .S o (Gl .z Fgwle )
QVIYIZ o pdy g, - ANV sedl s &)6)

oS
Sygleex b Rutilus kutum dge 8 g Wge auiws ale wlidcun) Sloogas Sy adlhs opl 5o
Olple 3o Loy 1556 (lime b 03] e i3 (lyo 5 99, 9 (25 SlaAlESg, (oras dilats Sl
Ot Ol Woga e oale jo (g g oole iz 5l fiiey 5 iz 3 99d 5 (25 slaaileeg) 50 Wae aiu
L= 59,d ailbog, age ylale glp VU, oly o,y alolee 0l 0,915 5 51 i sole iz, 5256
o olboble sl doles opl g Li= 50.11 (1 — e 048 (t +1.814)) - w54, 5 40.67(1 - e227(+18.84))
Sy 5 i lole glp Al 6ol e85 awlxe Li= 48.36 (1 — 0537 0913y -, s oy Wge
S8l S egnl S g a5 S (75 55 d9yed eole pliale (gl k) g AT I 50 0y (e S el
Jsb abuly 00,5 551 Cotte oyl g0 25 eole g Wge pd eole 95 plale slp ;651
SE-07 L3785, 4y o 5 lonle 3 5 W= BE-06 L3209 o 4y s, laale sl S 35— 5
ailys oo 0 (5 S0 jluil Slosgas el ey W= 1E-06 L3323 & o0 4y oo e olals sl 9 W=
JFad g ez @ w ]y ( slrog S g amer o515 A 4 (o iwd wiile (ale o la Sy B

Joins Ago



