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Abstract

Carp pituttary extract (CPLE) injections applied to himrei (Barbus luteus,
[Heckel) month and 2 half before its natural spawning. Females treated with
two consecutive injections gave higher relative fecundity (7464.96 * 481
eggs) than those treated with one mjection (5286.62 = 392.5 eggs). No
significant differences noticed between treated (22.5 + 0.4 ml) and non-
treated males (23.2 £ 1.6 ml). High ferulization (98.6-97.8 "%) could not raise
hatching more than (57 %). Colors modifications and acoustic acts have
been observed during ripping. Spawned egg has 1.57(20.40) x10° g weight
and 1.10-1.18 mm diameter. Spermatozoon motility increased significantly
(145 %) in hypotonic solution (150 mOsm.kg"). Embryomic-development
was similar to other cyprimids i durations, but the impartant stage of eye
pigmentation has not been noticed even after hatching which occurred after
about 74 h. ‘
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Key words: Barbus luens, propagation, genital products, embryo,
Mesopotamia.

Introduction _

Fiamii (Barbws lrtens, Heckel) ts endemic cyprinid in Mesopotamian
Rivers system. Beckman (1962) reported 1ts presence m Orontes River, but
that hasn’t proved again.

Some signs and observations indicate to promusing possibility of
betng used for aquaculture m polyculture ponds, since 1t 15 herbrvorous and
detritus feeder (Lipler e o/, 2001a). Adaptation to carthen ponds with
common carp Cyprinus carpio and other cyprinids has been noticed when it
entered acadentally with water flux 1o ponds nearby the Euphrates (Al -
Daham ¢7 o/, 1991} which could consider it as a new species for the
aquacultute practices mn spite of clear deetease mn bodv growth after the
second vear of life (Szupla er o/, 2001) Therr tasty scented flesh rases
popular demand oa this fish.
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Few investigations have been performed to investigate himrt’s
reproductive biology. It matures within 1 - 2 years of age at 14 cm average
total length (Epler ef a/, 2001b). Spawning in middle and lower Euphrates
occurs between June and July among waterweeds and roots of the floating
plants. It has high fecundity and extended ovulation peniod for many days,
so Al-Daham and Bhatti (1979) describe it as partial-spawner. [listological
gonad analysis of both scxes showed annual changes leading to extended -
spawning season (Epler ef a/, 2001b; Al-1Daham and Bhatti, 1979; Bhatti and
Al-Daham, 1978) whercof increasing the total fecundity of himi,

The aim of this study 1s to examine the response of himn to
exogenous hormonal induction by common carp pituitary extract (CPE) for
simple propagation ptactices to be used in fish hatcheries, some
specifications of gametes, and embryonic development. All these studies
performed with non-complicated techniques can be used 1n field.

Materials and Methods

Experiments were performed in Mreatya fish farm hatchery on the
left bank of BEuphtates River, Deir ez Zort, Syria (Figure 1) with river water
heated by solar energy from 4 to 11 May.

Animals
Sexually matutre females (n=10) [355-395 g body weight (W), 23.2-
27.5 cm standard length (SL)] and males (n=9) [110-413 g (W), 21.8-26.5
(SI)} were caught by gill net (4x4) cm from Luphrates River and transported
to the hatchery farm. Acclimation with hatchery water was adjusted to (20-
22°C) temperature in (6.5-7.5) pH.

Induced spawning
Sex and weights of broods were determined, tagged and divided into

~two groups. Broods in group 1 (G. 1) injected with CPE at 3 mgkg' Body

weight (BW) i 1 mli saline as preparatory hormone treatment. After 10.5 h
of the injection of G. T broods, geniral papillae of all females sutured and the
decisive injection at § mg.kg’ BW in 1 ml saline was applied just for females
mn G. L. I‘emales of G. 11 were given 8 mg kg’ BW 1n single injection. Males
of G. 11 were treated just with saline. All injections wete intraperitoneal
under the base of pectoral fins. Broods were stocked together at 20-22°C
and 2.5 Lmin'kg' BW. Afier 520-540 degree-hours (dh) since first
mjection; fish were stripped by slight abdominal pressure. Hstimations of
fecundity were accomplished and eggs fertilized m dry conditions by adding
25 ml milt to 1kg cggs.

Fertilized cggs  swelled, desticked (Al [Hazzaa and  Hussein,
submitted), then put mto Youger jars of 8 1. Water flow adjusted to (0.5-1
Lmin ', tempcerature and dissolved oxygen (1D0) measured at houd y basis by
ustng the oxygen-meter W. I WL type OXJ-92 - 'T'urbidity and salinitv of

*



water esimated by Yellow Springs 6600 mults parameter at the beginning of
the experiment. Malachite green used as fungicde.

Embryonic development

Developmental stages of fertilized eggs were observed and examined
under stereomicroscope (4-7>) and mucroscope (10, 20, 40X), Observations
were documented 1n houtly basts and categorized accordmg to distinguished
development mtervals,

Gametes

g (n=40) diameter was measured by micrometer eyeptece attached
to stereomicroscope and weight by quantiative analysts on  electronic
balance (Denver). Milt volume was measured for each male. Sperm viabtlity
was estimated in distilled water and salme (3g NaCll' dist. water). This
saline raised osmotic pressure of water to150 mQOsm kg™,

Duratton of motility and stages of wviabtlity examned under
microscope ont 6UX and 100X after 10 seconds of motility inttiation.
Viability was divided into three stages of mobility: fast forward (FF),
rotational waves (RW), and then the last stage starting by tal immobility and
vanished swinging i head till quite immobdity (VD).

Results

Induced spawning

By watching the spawning behavior, npping trritations of broods
were noticed gradually about 10 h after second mjection (the single injection
in G. II) with some chafes among males and females. Body color of males
turned to reddish brown in anterior body part and greenish around caudal
peduncle. Females were less pigmented than males. Acoustic behavioral
changes were observed i males during ripping. Ripping malces emitted short
and sharp pulse trains accompanied with springs over pond’s water. These
sounds were not aggressive behavior within or between sexes. lertilization
rate rose over 98.6 Yo, but hatching sull less than 57.3 "o, Statistical analysis
showed significant cffect of two mjections on female fecundmy (P<0.001)
since female’s mean fecundity estimations were 11.72 gkg! BW m G. T and
8.3 ghg! BW m G. 11 in spite of the high quantities of unspent ova seen
after  post-spawnung  dissections  of ovanes. No  differences m milt
production werte observed between induced and non-induced males (P>0.1)
as shown i (Table 1), Additional milt could be collected for second” and
third tume after 610 h but decreased m volumes gradually.

Embryonic development
[mbryonic development s defined m (Table 2); where embryos
developed to final formation outward aticr 64 h of fertiization THatching



started after 74 h of fertilization n 20 22°C; 6-11 mgl' DO; and neutral pli,
but embryo’s eyes still without pigmentation (Figure 2).
Gametes

Unfertihzed egps wete demersal, spherical, adhesive and dark yellow
in color with mean weight of 1.57(x 0.40) <10’ g and size range of 1.10-1.18
mm.

Milt look homogenous milky in color with mean pltl value of 8.5.
Viability of sperm rose up to 145 % 1n hypotonic solution (150 mOsm.kg
comparing with distilled water (Table.3).

Discussion

Himri showed response to exogenous stimulation by pituttary extract
which appeated by accelerating gametogenesis and ability to spawn one and
a half month before its natural spawning season. Emission of vocalizations
by males near the incoming spawning time referring to acoustic mating
behaviour i himri, but it has failed to make females relcase eggs due to
suturing genital papila. Such behaviour has been noticed m other species
during spawning interactions i sand gopies Pomatoschisins marmoratus, P.
canestrini, and Kuipowitschia panizzae (Luglt and Torcceli, 1999), mating in
Hypoplecirns nnicolor (Lobel, 1992), before and during oviposttion (Bisazza et
ial, 1989). This act may be positively affecting gamete production of both
brood genders. It is recommended to observe the natural spawning of himri
m natural habitats or mimicking conditions to discover the details of
spawning acoustic behavior and its relatton with female fecundity and
spawned eggs. These acts could be manipulated to enhance total gamete
production 1n propagation practices. However, Luglt et al. (1996) found that
not all prespawning sounds may be a functional component of the spawning
behaviour such as the male Arno goby Padggobins nigricans.

Significant differences in fecundity between females recetved two
doses of CPI of the priming dose lesset than one third of the last one and
females recetved single dose mdicates to usc the CPI3 in two doses to attan
good results 1 oocyte maturation, ovulation, and fecundity. The priming
dose induces a significant Grll increase one hour after the injection and
then Gtl[levels continue to increase for 3 hours and remain high during the
next 12 hours (Wed et al,, 1980). Main exogenous stimulation to induce the
spawning in some cyprnids could be the second nfection, in other cyprinids
it could be unique and massive (some Chinese carps). We found that
application of consecutive CPTE doses as injected stimulator in himri raised
female fecundity more than smgle dose. Similar results have been reported
in some other cypunids such as Indian major carps Cawti cuths, Labeo robuia,
Lo calbaie Cirvlnns mrigaty (Jlungran, 1986), Chinese carps Crenopharyagodon
idela, Thvpophihalptichiliys solitri, and cAristichilyy nobilis, (Shigang, 19895, tench



Tonca tenca: (von Lukowicz et al., 1986), nase, Chondrostoma nasis (Szabd et al,
2002)

Himn eggs are slightly different m size and weight whach could be
mnterspectfic differences observable between individuals according to therwr
age and weight. Differences i egg size n many fishes have been related to
spawning scason (Bagenal, 1971; Papala e of, 1998}, fish individual swze
(Bartelw v, 1999, Bomslawska ez @/, 2000, Marteinsdottit and Steinarsson,
1998), or brood protection {Lilney and Flecht, 1993).

Sperm production mn males was not effected by CPI njection.
FHowever, males have produced m a single stnpping morce mule than Horvath
et al (1985) desenbed for the common carp.

Collection of additional milt quantitics and the high quantittes of
unspent ova indicates that application of CPE m himu propagation were not
highly satisfactory. Thus, all future attempts to propagate wild hims broods
should consider that 1t 15 a partral-spawning species hke the bunm barbel
Barbus shampeyi from the same habitat of himnt (Al-Daham and Jasim, 2000).
Balon (1995) described that the wild common carp was portional spawnet
Danube, Volga and Amur Rivers. Adoption of hunti with ecology of fish-
culture’s ponds could modify 1ts sexual bchavior as modified 1n
domesticated common carp.

Embryonic development outlines in himr look identical to other
cypunds reported by Penaz (2001) from first cleavage to gastrula and
organs formation, but appearance of optical vesicle without pigmentation till
several days after hatching seems to be specttic. Embryonic development
calendar of hinti was almost same as bunnit barbel descrtbed by Pyka et al
(20010 at the same temperature but absence of pigmentations i optical
vesicle were specific for hunri.

Fertilized cggs of lumn hatched after about 64 degree-days (dd) m
well oxygenated water (7-9 mgl"). This ts close to mcubation period of
bunni: 60 dd (Al-Nasth, 1992) to 70 dd (Pyka ¢t al,, 2001), common carp:
60-70 dd (Coch ct al., 1998); and tench 60-70 (von Lukwicz ¢ af, 1986).

l.ow hatching rate of himo’s eggs couldn’t be explamced, but the
similar problem noticed in bunnt and gattan Basbos xantgpterns (Pyka ct al,
2001) from same genus and habitat. Using other incubation techniques with
investigating  mucrobial loadmg of eggs and other ambient incubating
condittons could ratse hatching rates. Vamations m egg dimensions could
affect developmental strategy and hatching percentage i himo

Himir's spermatogencsts s gencrallhy simiar to other telcost specaies
(Bharti and Al-Daham, 1978}, Spermatozoa of many fish species includimg
humrs are mmmotile m the testes and the genutal tracts. They are activared
only after release mto external medmm and have a shott penod of motiits
(Scott and Bavnes, 19805 1t was shown that a sumple hyvporonie shock of G-
1oy m()‘;m‘lig] amplitude could activate common carp’s spom (Billard of
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al., 1995). But dissimilanties of osmotic pressures in aqueous media
according to variant concentrations of dissolved particles onginate different
responses of motility and wviability of fish sperms. Bidlard (1978) also
ascribed these variants to the original structure of the spermatozoon.
Intermix of teleost spermatozoa with ionic factors in aqueous media could
depolarize sperm membrane which tmtiatc motility, but it appears that
freshwater 1s not the best media for the survival of the spermatozoa of
freshwater fish (Bdlard, 1978). So, there 1s no use of this practice in artificial
msemination. Osmotic pressure seems to be the major controlling factor 1n
cyprinids sperms motility (Lnhart et al, 1991; Morsawa et al. 1983).
Osmotic pressure of seminal plasma of many cyprmds is about 300
mOsm.kg' in pH values of 7.6-8.6 as measured by Zhukinsky and Bilko
(1984). So, when himri’s sperm activated by hypotonic Na™ solution (150
mOsm.kg"); we accomplished longer viability comparing with freshwater,
which can raise fertilizing rates.

\!



References

Al-Daham, N. K and Bhatti, M. N. 1979. Annual changes in the ovaran
activity of the freshwater teleost, Barbus letens (Heckel) from southern
Iraqg. ]. Fish Biol, 14: 381-387.

Al-Daham, N. K. and Jasim, A. A. 2000. Reproductive biology of Barbus
sharggyi (Gunther) 1in Lake FHammar, Southern Iraq Basrah ] Agric. Sct,
13(2): 39-52. "

Al-Daham, N. KK, Al-Dubatkel, A. Y. and Wahab, N. K. 1991. The mfluence
of stocking density on the growth ol the common carp (Cyprenns carpio)
in the earthern brackish water ponds m Basrah. Basrah . Agric. Sci,,
4(1&2): 199-207 (In Arabic with English summary)

Al-Nasth, M. H. 1992, Preliminary observation tclated to the culture of
Barhuts sharpeyi Bunni). ]. Aqua. Trop., 7: 69-78.

Bagenal, T. B. 1971. The interrelation of the size of fish eggs, the date of
spawning and the production cycle. ]. Fish Biol. 3: 207-219.

Balon, I K. 1995. Origin and domestication of the wild carp, Cyprinis carpio.
from Roman gourmet to the swimming flowers. Aquaculture, 129: 3-
43.

Bartel, R, Bieniarz, K. and Hpler, P. 1999, The rclationship between egg
size, and the size and age of Danube salmon (Hweho bucho L) females.
Arch. Pol. Fish., 7: 221-226.

Beckmann, W. C. 1962, The freshwater fishes of Syra and thewr general
bielggy and management. FAO fisheries biology, technical paper 8: 297
PP

Bhatti, M. N., and Al-Daham, N. I 1978. Annual cyclical changes mn the
testicular activity of the freshwater teleost, Barbus futens (Heckel) from
Shatt Al-Arab, Traq. |. Fish Biol,, 13:321-326.

Billard, R. 1978. Changes 1n structure and fernlizing ability of marme and
freshwater fish spermatozoa diluted in media of various salmnities.
Aquaculture, 14: 187-198.

Bullard, R., Cosson, |., Perchec, G. and Linhart, O. 1995 Biology of sperm
and artificial reproduction tmn carp. Aquaculture, 129: 95-112.

Bisazza, A., Macronato, \., and Marin, (5. 1989. Male compction and female
choice In Pudopibines smartensi (Pisces, GGobudac). Anim. Behav., 38 406-
413,

Bontslawska, M., 'ormicki, K. and Winnicki A. 2000, Size of eggs and
duratton of embryogenesis in fishes. Acta Ichthyol Piscat. 3tk 61-71.

Coch, A, G, and Muty, | 1%, 1998, Management for freshwater fish culture:
[ish stocks and farm management. FAQO traming scries 21720 TAQ),
Rome: 341pp.

Lipler, P Sokolowska-NMikolajczvk, M, Popek, W, Bientarz, I, Bartel, R,
and Szczerbowsly, | A, 2001b. Reproductive biologs of selected fish

A



species from lakes Tharthar and Habbantya in Iraq. Arch. Pol. Ish., 9
suppl.1:199-209.

Epler, P, Bartel, R., Chyp, J., and Szczerbowsks, J. A., 2001a. Diet of
selected fish species from the Iraqi lakes Tharthar, IHabbaniya, and
Razzazah. Arch. Pol. Fish. 9 suppl.1: 211-223.

Horvith, L., Tamas, G., and Coche, A.G5. 1985. Common Carp. Vol 1. Mass
production of egps and early fry. FAQO training series 8. FAQO, Rome:
87pp.

Jhingran, V. (5. 1986. Aquaculture of Indian major carp. R. Ballard, and
Marcel,l. (Iids), Aquaculture of Cyprinids, INRA, Paris:, p.0 335-346.

Linhart, O. Slechta, V. and Slavik, A. 1991. Fish sperm composition and
biochemistry. Bul. Inst. Zool. Acad. Sin., Monograph, 16:285-311

Lobel, P. §. 1992. Sound produced by spawning fishes. Environ. Biol. Fish,,
33: 351-358.

Lugli, M. and Torrceli, P. 1999. Prespawning sound production m
Mediterranean Sea gobies. . Fish Biol.,, 54:691-694.

Lugli, M., Torrceli, P., Pavan, G. and Miller, P. ]. 1996. Breeding sounds of
male Padogobins negricans with suggestions for furthre evolutionary study
of vocal behavior in gobioid fishes. J. Fish Biol., 49:648-657.

Marteinsdottir, M. and Steinarsson, A. 1998. Maternal influence on the size
and viability of Iceland cod gadus morbna eggs and lagvae. ]. Fish Biol,
52: 1241-1258. :

Mornsawa, M., Suzuki, K., Shimizu, 11, Morisawa, S. and Yasuda, K. 1983.
Effect of osmolality and potassium on motlity of spermatozoa from
freshwater cyprinid fishes. ]. Exp. Biol, 107: 95-103.

Papala, D., Bartel, R., Bientarz, K. and Epler, P. 1998. Relation between
Vistula sea trout (Salmo trutta 1.) egg size and size of females. Arch. Pol.
Fish., 6: 37-50.

Penaz, M. 2001. A general framework of fish ontogeny: a review of the
ongoing debate. Folia Zool., 50: 241 .256.

Pyka, J., Bartel, R., Szczerbowsks, J. A, and [ipler P. 2001. Reproduction of
gattan (Burbns xanthopterns Heckel), shabbout (Barbus grypus THeckel), and
bunnt (Barbus sharpeyi Gunther) and rearing stocking material of thesc
spectes. Arch. Pol. Fish. 9 suppl. 1. 235-246.

Scott, A. P. and Baynes, 8. M. 1980. A review of the biology, handling and
storage of salmonid spermatozoa. |- Fish Boil,, 17 707-739.

Shigang, Y. 1989 Artificial propagatton of Dblack carp, sdver carp, and
bighead. \sian-Pacific regional rescarch and training centre 1n
integrated fish farming, Wuxt (China). Integrated fish farming in China.
A World Food Day 1989 publication of the Network of Aquaculture
Centers 1n Asia and the Pacific. Bangkok (lhailand). p: 33 50



Szabo, 1., Medgyasszay, C., and JHorvath, L. 2002. Ovulation induction in
nase (Choudrostoma nasus Cyprimdae) usmg pituttary extract or GnRH
analogue combined with dompendone. Aquaculture, 203: 389-395.

Szypula, ., Epler, P, Bartel, R, and Szczerbowsks, J. A, 2001, Age and
growth of fish in lakes Tharthar, Razzazah, and [Habbaniya. Arch. Pol,
[ish., 9 supll. 1: 185-197.

Tiney, R. L. and Hecht, 1. 1993. Fatly ontogeny of Galichtlys feliceps from
the south east coast of South Africa. |. Fish Biol, 43: 183-212.

Von Lukowicz, M., Tamas, G., and lorvath, L. 1986. Aquaculture of tench.
R. Billard and J. Marcel (Fids.), Aquacultutre of Cyprinids, INR.4, Par,
p-: 357-367.

Weil, C., Fostier, A., Horvath, L., Marlot, S and Berscenyt, M. 1980. Profiles
of plasma gonadotropin and 178-estradiol in the common carp Cyprinns
carpio 1.. as related to spawning induced by hypophysation or LHRH
treatment. Reprod. Nutr. Dévelop., 20:1041-1050.

Zhukinskiy, V. N. and Bilko, V. P. 1984. Effect of semen pH on embryo
viability in some cyprimd fishes. . Ichthyol,, 24:64-76.



Figure 1.
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Figure (2): Newly hatched Barbus lutens larva, total length 5 mm. No pigmented optical
vesicle could be noticed.
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Table 2. Embryonic development of himtt Barbus lufews at 20-22°C of water.

*: approximately

Time Descriptian
1te25h Segmentation, first cleavage followed within 30 min by second
cleavage up tc 8-celi stage
35h 16-cell Morula, cells are medium in dimensions
6h Morula, small and many cells
10 h Blastula
13 h Gastrula, epiboly increased. Cells ring closing yolk sac.
26 h Completion of yolk invasion, blastopore, and embryenic mchments
29h 3, 6 then 12 myctomes. Yolk suac elonganon. Formanon of
intestine, notochord, and caudal bud.
31h Head and tail elongated, tail separating from yolk sac. Head s

cleatly developed and bent toward yolk. Colorless, slowly-circulating
blood 1n rudiments. Sudden movements turning embryo around.

63 h Development of Myotomes. Well developed eye lens present but
unpigmented.
64 h Final outward, tail moving freely. Continuous movement. 32
myotomes. Regular heart contractions and red blood circulation in
vessels.
74 h Hatching continued 6 h in cur expenment. Final formation of

harching larva is straight, head is slightly bent towards yolk. Single
chamber swim bladder. Total length 5 mm (Fig. 1)

Table 3. Motility of himri’s spermatozoa in different solutions (sec). I'F: fast forward,
RW: rotational waves, VI vamushed till death.

Treatment FF RI” D | Gabelity (min.)
atcher waree | M 22 27 70 1.983
CHEnD Max. 225 30 75 2.125
. Min. 28 47 98 2 883
3 NaCl ! L)
gNaCL water o0 5 54 100 3.1
Total increment * 4 127-142 174-180 133 140 145
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