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Abstract 

GOLUB, Dragojla, Marija BUKVA, G. ŠUKALO: MORPHOMETRIC CHARACTERISTICS OF 

DIGESTIVE TRACT OF NASE (CHONDROSTOMA NASUS) FROM VRBAS AND UNA 

RIVERS  [University of Banja Luka, Faculty of Natural Sciences and Mathematics, Mladena 

Stojanovića 2, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina] 

This paper present data about digestive tract morphometrics variability of nase (Chondrostoma 

nasus) collected from rivers Vrbas and Una (Sava catchment area). Total body length, standard body 

length, maximum body high, body weight and digestive tract length and weight were measured on 60 

individuals of nase (35 individuals from the river Vrbas and 25 individuals from the river Una). In order 

to obtain data for body condition state and trophic state, Fulton's condition factor (K) and Zihler's or 

intestine length weight index (ILV) were calculated.  Higher values of length and mass of the digestive 

tract were noticed for nase from river Vrbas wherein the statistically significant differences are identified 

for the digestive tract length (p=0,015) and digestive tract mass (p=0,000). Also, a higher average value 

for relative digestive tract length in comparison to the standard body length has been noticed for nase 

from river Vrbas (2,7:1) in relation to those from river Una (2,5:1). There is a positive correlation (>70%) 

between the standard body length and digestive tract length, as well as for body mass and digestive tract 

weight. High values of Fulton’s condition factor indicates good physical conditioning of fish (K>1), and 
Zihler's index categorized nase as a typical herbivore species.   
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ɋaɠeɬaɤ 

ɍ ɪaɞɭ ɫɭ ɞaɬɢ ɩoɞaɰɢ ɨ ɢɫɩɢɬɢɜaʃɭ ɦoɪɮoɦɟɬɪɢʁɫɤɟ ɜaɪɢjaɛɢɥɧoɫɬɢ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa 
ɲɤoɛaʂa (Chondrostoma nasus L., 1758) ɢɡ ɪɢʁɟɤɚ ȼɪɛɚɫ ɢ ɍɧɚ (ɫɥɢɜɧo ɩoɞɪɭɱjɟ ɪɢjeɤe ɋaɜe). 
Toɬaɥɧa ɞɭɠɢɧa ɬɢjeɥa, ɫɬaɧɞaɪɞɧa ɞɭɠɢɧa ɬɢjeɥa, ɧajɜeʄa ɜɢɫɢɧa ɬɢjeɥa, ɦaɫa ɬɢjeɥa, ɞɭɠɢɧa 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢ ɦaɫa ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢɡɦjeɪeɧe ɫɭ ɤoɞ 60 jeɞɢɧɤɢ ɲɤɨɛɚʂɚ (35 ɢɡ ɪɢjeɤe 
ȼɪɛaɫ ɢ 25 ɢɡ ɪɢjeɤe ɍɧe). ɍ ɰɢʂɭ aɧaɥɢɡe ɬʁɟɥɟɫɧɢɯ ɤoeɮɢɰɢjeɧaɬa ɤɨɧɞɢɰɢʁɟ ɢ ɬɪɨɮɢɱɤɟ 
ɤɚɬɟɝɨɪɢɡɚɰɢʁɟ ɲɤɨɛɚʂɚ, ɢɡɪaɱɭɧaɬɢ ɫɭ Ɏɭɥɬoɧɨɜ ɤɨɧɞɢɰɢɨɧɢ ɮɚɤɬɨɪ (K) ɢ Ɂɢɥeɪoɜ ɢɥɢ 
ɞɢɝɟɫɬɢɜɧɨ-ɫɨɦɚɬɫɤɢ ɢɧɞeɤɫ (ILV). ȼeʄe ɜɪɢjeɞɧoɫɬɢ ɤaɤo ɞɭɠɢɧe ɬaɤo ɢ ɦaɫe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa 
ɭoɱeɧe ɫɭ ɤoɞ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaɫ, ɩɪɢ ɱeɦɭ ɫɭ ɫɬaɬɢɫɬɢɱɤɢ ɡɧaɱajɧe ɪaɡɥɢɤe ɭɫɬaɧoɜʂeɧe ɢ 
ɡa ɞɭɠɢɧɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (p=0,015) ɢ ɡa ɦaɫɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (p=0,000). ɍɨɱɟɧɚ ʁɟ ɢ ɜɟʄɚ 
ɫɪɟɞʃɚ ɜɪɢʁɟɞɧɨɫɬ ɪɟɥɚɬɢɜɧɟ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɭ oɞɧoɫɭ ɧa ɫɬaɧɞaɪɞɧɭ ɞɭɠɢɧɭ ɬɢjeɥa 
ɤoɞ jeɞɢɧɤɢ ɢɡ ɪɢjeɤe ȼɪɛaɫ (2,7:1) ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɢɡ ɪɢʁɟɤɟ ɍɧɟ (2,5:1). Ʉɨɞ ɲɤɨɛɚʂɚ ɢɡ ɨɛɚ 
ɢɫɬɪɚɠɢɜɚɧɚ ɜoɞoɬoɤa ɭɬɜɪђeɧa je ɩoɡɢɬɢɜɧa ɤoɪeɥaɰɢja (>70%) ɢɡɦeђɭ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa 
ɢ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɤao ɢ ɢɡɦeђɭ ɦaɫe ɬɢjeɥa ɢ ɦaɫe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa. ȼɪɢʁɟɞɧɨɫɬɢ 
ɞɨɛɢʁɟɧɟ ɡɚ Ɏɭɥɬɨɧɨɜ ɤɨɧɞɢɰɢɨɧɢ ɮɚɤɬɨɪ ɭɤɚɡɢɜɚɥɟ ɫɭ ɧɚ ɞɨɛɪɨ ɤɨɧɞɢɰɢɨɧɨ ɫɬɚʃɟ ɪɢɛɚ, ɚ 
Ɂɢɥɟɪɨɜ ɢɧɞɟɤɫ ɭɤɚɡɢɜɚɨ ʁɟ ɧɚ ɬɢɩɢɱɧɭ ɯɟɪɛɢɜɨɪɭ ɜɪɫɬɭ ɪɢɛɟ. 
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ɒɤoɛaʂ ɢɥɢ ɩɨɞɭɫɬ (Chondrostoma nasus L.,1758.) ɩɪeɞɫɬaɜʂa ɧaɲɭ ɚɭɬɨɯɬɨɧɭ, 
ɰɢɩɪɢɧɢɞɧɭ, ɪɟɨɮɢɥɧɭ ɜɪɫɬɭ ɪɢɛɟ ɤoja ʁɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚʃɟɧɚ ɭ ɫɥɢɜɨɜɢɦɚ ɐɪɧɨɝ, 
Ʉɚɫɩɢʁɫɤɨɝ ɢ Ⱥɡɨɜɫɤɨɝ ɦɨɪɚ. ɍ ɜɨɞɚɦɚ ɐɪɧɨɦɨɪɫɤɨɝ ɫɥɢɜɚ ɭ Ȼɢɏ ɫɩɚɞɚ ɦɟђɭ ɧɚʁɛɪɨʁɧɢʁɟ ɢ 
ɧɚʁɪɚɫɩɪɨɫɬɚʃɟɧɢʁɟ ɪɢɛʂɟ ɜɪɫɬɟ, ɩɪɢ ɱɟɦɭ ʁɟ ʃɟɝɨɜɚ ɛɪɨʁɧɨɫɬ ɧɚɪɨɱɢɬɨ ɢɡɪɚɠɟɧɚ ɭ ɪɢʁɟɰɢ 
ɋɚɜɢ, ɬɟ ɭ ɫɪɟɞʃɢɦ ɢ ɞɨʃɢɦ ɬɨɤɨɜɢɦɚ ʃɟɧɢɯ ɩɪɢɬɨɤɚ (Sofradžija, 2009). ɂɫɬɢ ɚɭɬɨɪ 
ɢɫɬɢɱɟ ɞɚ ce ɲɤɨɛɚʂ ɯɪaɧɢ ɭɝɥaɜɧoɦ aɥɝaɦa ɫa ɤaɦeʃa, ɩeɪɢɮɢɬoɧɨɦ, ɢ ɫɢɬɧɢɦ 
ɨɪɝɚɧɢɡɦɢɦɚ ɮɚɭɧɟ ɞɧɚ (Sofradžija 2009), ɞɨɤ ɋɢɦɨɧɨɜɢʄ ɤɚɨ ɜɪɫɬɭ ɯɪɚɧɟ ɩɨɦɢʃɟ ʁɨɲ ɢ 
ɢɧɫeɤɬɟ ɫa ɩoɜɪɲɢɧe ɜoɞe (Simonović, 2001). Ⱦɪɭɝɢ ɚɭɬɨɪɢ ɭɝɥɚɜɧɨɦ ɢɫɬɢɱɭ ɛɢʂɧɭ 
ɤɨɦɩɨɧɟɧɬɭ ɭ ɢɫɯɪɚɧɢ ɲɤɨɛɚʂɚ, ɫɜɪɫɬɚɜɚʁɭʄɢ ɝɚ ɦɟђɭ ɩɟɪɢɮɢɬɨɧɨɮɚɝɟ, ɤɨʁɢ ɯɪɚɧɭ, 
ɭɝɥaɜɧoɦ ɚɥɝɟ, ɫɬɪɭɠɭ ɫɚ ɩɨɜɪɲɢɧɟ ɩɨɞɜɨɞɧɢɯ ɨɛʁɟɤɚɬɚ (Pavlov ɢ Kasumyan, 2002). ɒeɧɤ 
ɢ Aɝaɧoɜɢʄ ɞɚʁɭ ɩoɞaɬɤe ɢɫɬɪaɠɢɜaʃa ɭ ɜeɡɢ ɫɚ ɢɫɯɪɚɧɨɦ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaʃɟ, ɬɟ 
ɭɤaɡɭʁɭ ɧɚ ɬɨ ɞa je ɤɨɞ ɧɚʁɜɟʄɟɝ ɛɪɨʁɚ ɢɧɞɢɜɢɞɭɚ ɞɢɝeɫɬɢɜɧɢ ɬɪaɤɬ ɛɢɨ ɢɫɩɭʃeɧ ɦaɫoɦ 
ɬaɦɧoɡeɥeɧe ɛoje ɤoja ɩoɬɢɱe oɞ ɛɢʂɧe ɤoɦɩoɧeɧɬe, ɢ ɬɨ ɚɥɝɢ. ɍ ɩɨɝɥɟɞɭ ɭɱɟɲʄɚ 
ɨɪɝɚɧɢɡɚɦɚ ɞɧɚ ɭ ɢɫɯɪɚɧɢ ɲɤɨɛɚʂɚ, ɤɚɨ ɧɚʁɡɚɫɬɭɩʂɟɧɢʁɢ ɪɟɝɢɫɬɪɨɜɚɧɢ ɫɭ ɩɪɟɞɫɬɚɜɧɢɰɢ  
Chironomidae (45.03%), Oligochaeta (22.82%) ɢ Gastropoda (15.86%) (Šenk ɢ Aganović, 
1968). ȼoɫɬɪaɞoɜɫɤɢ ɭ ɢɫɯɪaɧɢ ɲɤoɛaʂa ɧɚɥɚɡɢ ɭɝɥaɜɧoɦ ɧeɢɞeɧɬɢɮɢɤoɜaɧ ɛɢʂɧɢ 
ɦaɬeɪɢjaɥ, ɛeɧɬoɫɧe aɥɝe ɢ ɬɪaɜe, a ɩoɞaɬaɤa o ɠɢɜoɬɢʃɫɤoj ɢɫɯɪaɧɢ ɧeɦa (Vostradovsky, 
1973), ɞɨɤ ɫɥɢɱɧɟ ɪɟɡɭɥɬɚɬɟ ɢɡɧɨɫɟ ɢ ɒɢɦɟɪ ɢ ȼɚʁɡɟɪ, ɤɨʁɢ ɤɚɨ ɝɥaɜɧɭ ɜɪɫɬɭ ɯɪaɧe 

ɲɤɨɛɚʂɚ ɢɫɬɢɱɭ ɛɢʂɤe ɢ ɞeɬɪɢɬɭɫ (Schiemer ɢ Wieser, 1992). ɂ ɞɪɭɝɢ ɚɭɬɨɪɢ ɬaɤoђe 
ɢɫɬɢɱɭ aɥɝe ɤao ɝɥaɜɧɭ ɤoɦɩoɧeɧɬɭ ɢɫɯɪaɧe ɲɤɨɛɚʂɚ ʁɟɪ ʁɟ ɤɨɞ ɜeoɦa ɦaɥɨɝ ɛɪojɚ 
ɢɧɞɢɜɢɞɭa ɧaђeɧa ɠɢɜoɬɢʃɫɤa ɯɪaɧa ɤao ɲɬo ɫɭ Chironomidae ɢ Simuliidae, ɫa ɦɧɨɝɨ 
ɞeɬɪɢɬɭɫa ɢ ɤaɦeɧɱɢʄa (Adamek ɢ Obrdlik, 1977; Baruš ɢ ɫaɪ., 1995; Losos ɢ ɫaɪ., 1980; ɩɨ 
Piria, 2007). ɂɫɬɪaɠɢɜaʃeɦ ɢɫɯɪaɧe ɦɥaђɢ ɲɤoɛaʂa ɢɡ ɪɢjeɤe Ⱦɭɧaɜ ɭɬɜɪђeɧo je ɞa ɫe 
ɥaɪɜe ɯɪaɧe ɩɪeɞɫɬaɜɧɢɰɢɦa Rotifera (Brachionus sp. ɢ Keratella sp.), ʁɟɞɢɧɤɟ ɬoɬaɥɧe 
ɞɭɠɢɧe ɬɢjeɥa ɨɞ 14,0 mm ɯɪaɧe ɫe ɥaɪɜaɦa ɢɧɫeɤaɬa, a ɢɧɞɢɜɢɞɭɟ oɞ 40,0 ɞo 60,0 mm 
ɩɪeɥaɡe ɧa ɢɫɯɪaɧɭ ɢɫɤʂɭɱɢɜo ɛeɧɬoɫɧɢɦ aɥɝaɦa (Reckendorfer, 1993; ɩɨ Piria, 2007). 
ɉɪeɦa ɪeɡɭɥɬaɬɢɦa aɧaɥɢɡe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɲɤoɛaʂa ɢɡ ɪɢjeɤɟ ɋɚɜɟ, ɢɫɯɪaɧɚ ʁɟ ɭ 
ɩɨɬɩɭɧɨɫɬɢ ɨɪɢʁɟɧɬɢɫɚɧɚ ɧɚ ɛɢʂɧɭ ɤoɦɩoɧeɧɬɭ ɢ ɬo ɦaɤɪoɮɢɬe, aɥɝe (Bacillariophyceae, 

Chlorophyceae ɢ Cladophora), ɫjeɦeɧɤe, ɞeɬɪɢɬɭɫ, ɢɥɢ ɫaɦo ɞeɬɪɢɬɭɫ (ɩɢjeɫaɤ, ɲʂɭɧaɤ ɢ 
ɧeɩɪeɩoɡɧaɬʂɢɜ ɛɢʂɧɢ ɦaɬeɪɢjaɥ), ɞoɤ ɠɢɜoɬɢʃɫɤɢ ɦaɬeɪɢjaɥ ɭoɩɲɬe ɧɢje ɪeɝɢɫɬɪoɜaɧ. 
Taɤoђe je ɩɪɢɦɢjeʄeɧo ɞa ɫe ɦaʃe ɢɧɞɢɜɢɞɭɟ ɭɝɥaɜɧoɦ ɯɪaɧe aɥɝaɦa, a ɜeʄe oɫɢɦ aɥɝaɦa ɢ 
ɦaɤɪoɮɢɬaɦa (Piria, 2007).  

ɉɨɡɧɚɬɨ ʁɟ ɞɚ ɨɞɪɟђɟɧɢ ɦɨɪɮɨɥɨɲɤɢ ɤɚɪɚɤɬɟɪɢ ɤɨɞ ɪɢɛɚ ɭɤɚɡɭʁɭ ɧɚ ɡɧɚɱɚʁɧɟ 
ɢɧɮɨɪɦɚɰɢʁɟ ɨ ʃɢɯɨɜɨʁ ɛɢɨɥɨɝɢʁɢ ɢ ɟɤɨɥɨɝɢʁɢ. Ʉɚɞɚ ɫɟ ɪɚɞɢ ɨ ɟɤɨɥɨɝɢʁɢ ɢɫɯɪɚɧɟ ɪɢɛɚ, 
ɦɟђɭ ɫɩɨʂɚɲʃɢɦ ɦɨɪɮɨɥɨɲɤɢɦ ɤɚɪɚɤɬɟɪɢɦɚ ɢɫɬɢɱɭ ɫɟ ɨɛɥɢɤ, ɜɟɥɢɱɢɧɚ ɢ ɩɨɡɢɰɢʁɚ ɭɫɧɨɝ 
ɨɬɜɨɪɚ, ɞɭɠɢɧɚ ɲɤɪɠɧɢɯ ɥɭɤɨɜɚ ɢ ɪɚɫɬɨʁɚʃɟ ɢɡɦɟђɭ ɲɤɪɠɧɢɯ ɥɭɤɨɜɚ. Ʉɚɞɚ ɫɭ ɭ ɩɢɬɚʃɭ 
ɭɧɭɬɪɚɲʃɢ ɦɨɪɮɨɥɨɲɤɢ ɤɚɪɚɤɬɟɪɢ, ɧɚɪɨɱɢɬ ɡɧɚɱɚʁ ɢɦɚʁɭ ɨɛɥɢɤ ɢ ɜɟɥɢɱɢɧɚ ɠɟɥɭɰɚ, 
ɞɭɠɢɧɚ ɰɪɢʁɟɜɚ ɢ ɫɥ. (Karachle ɢ Stergiou, 2010 a; Xie ɢ ɫɚɪ., 2001). ɉɪɢ ɬɨɦɟ ɫɟ ɞɭɠɢɧa 
ɰɪɢjeɜɧɨɝ ɬɪɚɤɬɚ (ɭɤɭɩɧɚ ɢɥɢ ɩɨʁɟɞɢɧɢɯ ʃɟɝɨɜɢɯ ɞɢʁɟɥɨɜɚ) ɱeɫɬo ɭɩɨɪɟђɭʁɟ ɫa ɞɭɠɢɧoɦ 

ɬɢjeɥa ɪɢɛe, a ɤɚɤɚɜ ʄɟ ɛɢɬɢ ɨɞɧɨɫ ɢɡɦɟђɭ ɨɜɢɯ ɩɚɪɚɦɟɬɚɪɚ ɩɪɜɟɧɫɬɜɟɧɨ ɡaɜɢɫɢ oɞ ɜɪɫɬɟ 
ɯɪaɧe ɤojoɦ ɫe ɪɢɛa ɯɪaɧɢ, ɚ ɭ ɦɚʃɨʁ ɦʁɟɪɢ ɢ ɨɞ ɫɟɡɨɧɟ, ɬɟ ɭɡɪɚɫɧɟ ɤɚɬɟɝɨɪɢʁɟ ɪɢɛɚ 
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(Boruckij 1950a ɢ 1950b; Zaharova 1950; Verigin 1950. ɢ ɞɪ. ɩo Aganović ɢ Vuković, 1966). 
ɇɚʁɲɢɪɟ ɩɪɢɯɜɚʄɟɧɚ ɩɪɚɜɢɥɧɨɫɬ ɨɞɧɨɫɚ ɞɭɠɢɧɟ ɬɢʁɟɥɚ ɪɢɛɟ ɢ ɞɭɠɢɧɟ ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ 
ɤɨʁɚ ɭɤɚɡɭʁɟ ɧɚ ɜɪɫɬɭ ɯɪɚɧɟ ɪɢɛɚ ʁɟ: ɤɚɪɧɢɜɨɪɢ ˂ ɨɦɧɢɜɨɪɢ ˂ ɯɟɪɛɢɜɨɪɢ ˂ ɞɟɬɪɢɬɢɜɨɪɢ. 
ɂɫɬɚ ɩɪɚɜɢɥɧɨɫɬ ɭɨɱɟɧɚ ʁɟ ɢ ɤɨɞ ɨɫɬɚɥɢɯ ɤɥɚɫɚ ɤɢɱɦɟʃɚɤɚ ɤɚɨ ɲɬɨ ɫɭ ɝɦɢɡɚɜɰɢ, ɩɬɢɰɟ ɢ 
ɫɢɫɚɪɢ (Karachle ɢ Stergiou, 2012). Ɋɢɛɟ ɤɨʁɟ ɫɟ ɯɪɚɧɟ ɛɢʂɧɨɦ ɯɪɚɧɨɦ ɢɦajɭ ɧajɞɭɠe 

ɰɪɢjeɜo ɱɢja ɞɭɠɢɧa ɦoɠe ɢ ɞo 15 ɩɭɬa ɞa ɩɪeɥaɡɢ ɞɭɠɢɧɭ ɬɢjeɥa, ɤɨɞ ɨɦɧɢɜɨɪɢɯ ɜɪɫɬɚ 
ɰɪɢʁɟɜɨ ʁɟ ɤɪɚʄɟ ɢ ɡɚɜɨʁɢɬɨ, ɞɨɤ ɤɚɪɧɢɜɨɪɟ ɜɪɫɬɟ ɪɢɛɚ ɢɦɚʁɭ ɧajɤɪaʄe ɰɪɢjeɜo ɤoje je 
oɛɢɱɧo ɩɪaɜo (Bogut ɢ ɫaɪ., 2006; Karachle ɢ Stergiou, 2012). ɍ ɬɨɦ ɫɦɢɫɥɭ, ɩɪɢ 
ɞeɬeɪɦɢɧaɰɢjɢ ɢɫɯɪaɧe ɧɟɤɟ ɜɪɫɬe, eɤoɦoɪɮoɥoɲɤe ɫɬɭɞɢje ɛɚɡɢɪɚʁɭ ɫɟ ɭɝɥɚɜɧɨɦ ɧa 
oɞɧoɫɭ ɨɞɪɟђɟɧɢɯ ɦoɪɮoɥoɲɤɢɯ ɤaɪaɤɬeɪa ɭ ɜɟɡɢ ɫɚ ɤɨɪɢɲɬɟʃɟɦ ɞoɫɬɭɩɧɢɯ ɪeɫɭɪɫa 

ɯɪɚɧɟ (Karachle ɢ Stergiou, 2010 a). 
 

ɐɢʂ oɜoɝ ɪaɞa ɛɢo je ɞa ɫe ɞajɭ ɤoɦɩaɪaɬɢɜɧɢ ɩoɞaɰɢ o ɧeɤɢɦ ɦoɪɮoɦeɬɪɢjɫɤɢɦ 
ɤaɪaɤɬeɪɢɫɬɢɤaɦa ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɤoɞ ɲɤoɛaʂa ɢɡ ɞɜa ɪaɡɥɢɱɢɬa ɜoɞoɬoɤa ɫɥɢɜɧoɝ 
ɩoɞɪɭɱja ɪɢjeɤe ɋaɜe ɭ ɰɢʂɭ aɧaɥɢɡe ʃɢɯɨɜɟ ɢɧɬɪaɩoɩɭɥaɰɢɨɧɟ ɜaɪɢjaɛɢɥɧoɫɬɢ.   

 

MATEɊɂJAɅ ɂ METOȾE 

 

ɂɫɬɪɚɠɢɜɚɧɨ ɩɨɞɪɭɱʁɟ 

ɂɡɜoɪ ɪɢjeɤe ȼɪɛaɫ ɧaɥaɡɢ ɫɟ ɧa jɭɠɧoj ɩaɞɢɧɢ ɩɥaɧɢɧe ȼɪaɧɢɰɟ, ɚ ɭɥɢɜa ɫɟ ɭ ɪɢjeɤɭ 
ɋaɜɭ ɤoɞ ɋɪɩɰa. Ⱦɭɠɢɧɚ ɬɨɤɚ ɢɡɧɨɫɢ ɨɤɨ 235 km. ɂɡɜoɪɢɲɧɢ ɞɢo ȼɪɛaɫa ɢɦa ɛɭjɢɱaɫɬ 
ɤaɪaɤɬeɪ ɢ ɞo Ƚoɪʃeɝ ȼaɤɭɮa ɢɡɪaɡɢɬo ʁɟ ɩɥaɧɢɧɫɤa ɪɢjeɤa ɫa ɜeoɦa ɫɬɪɦɢɦ ɩaɞoɜɢɦa 

ɪɢjeɱɧoɝ ɤoɪɢɬa. Oɞ Ƚoɪʃeɝ ȼaɤɭɮa ɩa ɞo Ȼaʃɟ Ʌɭɤe, ɬoɤ je ɧeɲɬo ɦɢɪɧɢjɢ, aɥɢ ɢ ɞaʂe 

ɡaɞɪɠaɜa oɞɥɢɤe ɩɥaɧɢɧɫɤe ɪɢjeɤe. ɇɢɡɜoɞɧo oɞ Ȼaʃɟ Ʌɭɤe ɞo ɭɲʄa, ȼɪɛaɫ je ɪaɜɧɢɱaɪɫɤa 

ɪɢjeɤa ɫa ɭɫɩoɪeɧɢɦ ɬoɤoɦ. ɂɯɬɢɨɥɨɲɤɚ ɢɫɬɪɚɠɢɜɚʃɚ ɩɪɨɜɟɞɟɧɚ ɭ ɩɟɪɢɨɞɭ ɨɞ 1994. ɞɨ 
1996. ɝɨɞɢɧɟ ɧɚ ɩɨɞɪɭɱʁɭ ɫɪɟɞʃɟɝ ɢ ɞɨʃɟɝ ɬɨɤɚ ɪɢʁɟɤɟ ȼɪɛɚɫ ɭɤɚɡɭʁɭ ɧɚ ɩɪɢɫɭɫɬɜɨ 52 
ɜɪɫɬɟ ɪɢɛɚ (Ɋɚɞɟɜɢʄ, 2002). 

Ɋɢʁeɤa ɍɧa ɞeɫɧa ʁɟ ɩɪɢɬoɤɚ ɪɢjeɤe ɋaɜe, a ɧaɥaɡɢ ɫɟ ɭ ɫjeɜeɪoɡaɩaɞɧoɦ ɞɢjeɥɭ Ȼoɫɧe 
ɢ ɏeɪɰeɝoɜɢɧe. ɍɧa je ɞɭɝa ɨɤɨ 212 km, ɢɡɜɢɪe ɢɫɩoɞ ɩaɞɢɧa ɩɥaɧɢɧa ɉʂeɲeɜɢɰe ɢ 
ɋɬɪaɠɛeɧɢɰe ɭ Ɋeɩɭɛɥɢɰɢ ɏɪɜaɬɫɤoj, a ɭɥɢɜa ɫe ɭ ɋaɜɭ ɩoɪeɞ Jaɫeɧoɜɰa (Ɋɋ, Ȼɢɏ). ɍ 
ɩoɱeɬɧoɦ ɞɢʁɟɥɭ ɬoɤɚ ɍɧa ɢɦa ɫɜe oɫoɛɢɧe ɩɥaɧɢɧɫɤe ɪɢjeɤe. ɋɜe ɞo Ȼɢɯaʄa ɍɧa ɬeɱe 
ɞɢɧaɪɫɤɢɦ ɫɦjeɪoɦ ɬj. oɞ jɭɝoɢɫɬoɤa ɩɪeɦa ɫjeɜeɪoɡaɩaɞɭ, a ɡaɬɢɦ ɪɢjeɤa ɫɤɪeʄe ɭ ɩɪaɜɰɭ 
ɫjeɜeɪoɢɫɬoɤa, ɢ oɞ ɇoɜoɝ Ƚɪaɞa ɬeɱe ɞɭɛoɤo ɭɫjeɱeɧoɦ, ɲɢɪoɤoɦ ɢ ɩɪoɫɬɪaɧoɦ ɞoɥɢɧoɦ, 

ɝɞje ɩɨɩɪɢɦɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɜɧɢɱɚɪɫɤɟ ɪɢʁɟɤɟ. Ʉɚɪɚɤɬɟɪɢɲɟ ɫɟ ɛɪɨʁɧɢɦ ɜɨɞɨɩɚɞɢɦɚ, 
ɫɟɞɪɟɧɢɦ ɧɚɫɥɚɝɚɦɚ, ɛɪɡɚɰɢɦɚ, ɤɚɧɚɥɢɦɚ ɢ ɨɫɬɪɜɰɢɦɚ. ɉɪeɦa ɩoɞaɰɢɦa ɪɢɛoɥoɜɧɢɯ 
ɞɪɭɲɬaɜa, ɭ ɪɢjeɰɢ ɍɧɢ ɠɢɜɢ ɨɤɨ 28 ɜɪɫɬa ɪɢɛa (ȼɟɥɢʄ, 2017), ɞɨɤ ɧɟɤɢ ɞɪɭɝɢ ɢɡɜɨɪɢ 
ɝɨɜɨɪɟ ɞɚ ɪɢjeɤɭ ɍɧɭ ɧaɫeʂaɜa 37 ɜɪɫɬa ɪɢɛa (Akcijski plan zaštite biološke raznolikosti 
rijeke Une i priobalnog područja, 2009).  

ɍɡɨɪɚɤ ɪɢɛɚ ɢ ɥɚɛɨɪɚɬɨɪɢʁɫɤɚ ɨɛɪɚɞɚ 

Jeɞɢɧɤe ɲɤoɛaʂa (Chondrostoma nasus) ɤoɪɢɲɬeɧe ɭ oɜoɦ ɪaɞɭ oɛeɡɛɢjɟɞɢɥɢ ɫɭ ɫɩoɪɬɫɤɢ 
ɪɢɛoɥoɜɰɢ ɢɡ ɪɢjeɤa ȼɪɛɚɫɚ ɢ ɍɧɟ, ɬoɤoɦ ʂeɬʃɟɝ ɩeɪɢoɞa 2017. ɝoɞɢɧe. ɇaɤoɧ ɥoɜa 

jeɞɢɧɤe ɲɤoɛaʂa ɭ ɫɜjeɠeɦ ɫɬaʃɭ ɬɪaɧɫɩoɪɬoɜaɧe ɫɭ ɞo ɥaɛoɪaɬoɪɢje ɉɪɢɪoɞɧo-

ɦaɬeɦaɬɢɱɤoɝ ɮaɤɭɥɬeɬa, ɝɞje ɫɭ ɪaђeɧe aɧaɥɢɡe ɢ oɞɪeђeɧɢ ɫʂeɞeʄɢ ɩaɪaɦeɬɪɢ: 
ɫɬaɧɞaɪɞɧa ɞɭɠɢɧa ɬɢjeɥa (mm), ɬoɬaɥɧa ɞɭɠɢɧa ɬɢjeɥa (mm), ɧajɜeʄa ɜɢɫɢɧa ɬɢjeɥa (mm), 
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ɦaɫa ɬɢjeɥa (g), ɞɭɠɢɧa oɱɢɲʄeɧoɝ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (mm) ɢ ɦaɫa oɱɢɲʄeɧoɝ 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (g). Ɂa ɦjeɪeʃɟ ɫɬaɧɞaɪɞɧe ɢ ɬɨɬɚɥɧɟ ɞɭɠɢɧe ɬɢjeɥa ɤao ɢ ɦjeɪeʃe 
ɞɭɠɢɧe ɞɢɝɟɫɬɢɜɧɨɝ ɬɪaɤɬa ɤoɪɢɲɬeɧ je ɢɯɬɢoɦeɬaɪ ɩɪeɰɢɡɧoɫɬɢ 1 mm, ɞɨɤ ʁɟ ɡɚ ɦjeɪeʃe 
ɧajɜeʄe ɜɢɫɢɧe ɬɢjeɥa ɤoɪɢɲɬɟɧ ɧɨɧɢʁɭɫ ɩɪɟɰɢɡɧɨɫɬɢ 0,02 mm. ɉɨ ɨɛɚɜʂɟɧɨʁ ɞɢɫɟɤɰɢʁɢ, 
jeɞɢɧɤaɦa ʁɟ ɢɡɞɜojeɧ ɞɢɝeɫɬɢɜɧɢ ɬɪaɤɬ, oɞ ɤɪɚʁɚ ʁɟɞʃɚɤɚ ɞo ɚɧɚɥɧɨɝ ɨɬɜɨɪɚ, ɤɨʁɟɦ ʁɟ 
ɧɚɤɨɧ ɱɢɲʄeʃɚ ɨɞɪɟђɟɧɚ ɞɭɠɢɧɚ ɢ ɦɚɫɚ. Maɫa ɬɢjeɥa ɫɜɢɯ aɧaɥɢɡɢɪaɧɢɯ jeɞɢɧɤɢ ɢ ɦaɫa 

ɞɢɝeɫɬɢɜɧoɝ ɬɪɚɤɬa ɭɫɬaɧoɜʂeɧe ɫɭ ɤoɪɢɲʄeʃeɦ ɬeɯɧɢɱɤɢɯ ɜaɝa ɪaɡɥɢɱɢɬe ɩɪeɰɢɡɧoɫɬɢ 
(1g ɢ 0,01g). 

ɋɬɚɬɢɫɬɢɱɤɚ ɨɛɪɚɞɚ 

Ʉoeɮɢɰɢjeɧɬ ɤoɪeɥaɰɢje ɧajɱeɲʄe ɫe ɪaɱɭɧa ɭ ɰɢʂɭ ɭɬɪђɢɜɚʃɚ ɫɬeɩeɧa ɥɢɧeaɪɧe 
ɩoɜeɡaɧoɫɬɢ ɢɡɦeђɭ ɞɜɢje oɫoɛɢɧe (ɢɡɪaɠaɜa ɫe ɩɪeɤo r – ɤoeɮɢɰɢjeɧɬa  ɤoɪeɥaɰɢje ɢɥɢ  r2 

– ɤoeɮɢɰɢjeɧɬa ɞeɬeɪɦɢɧaɰɢje) (King, 2007).  Ʉoeɮɢɰɢjeɧɬ ɤoɪeɥaɰɢje oɞɪeђeɧ je ɡa 
ɜɪɢjeɞɧoɫɬɢ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɢ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɤao ɢ ɡa ɜɪɢjeɞɧoɫɬɢ 
ɭɤɭɩɧe ɦaɫe ɬɢjeɥa ɢ ɦaɫe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa. 

Ɂa ɪaɱɭɧaʃe Ɏɭɥɬɨɧɨɜɨɝ ɤoɧɞɢɰɢoɧoɝ ɮaɤɬoɪa (Ʉ) (Akombo ɢ ɫɚɪ., 2013) 
ɤɨɪɢɲɬɟɧɚ ʁɟ ɮɨɪɦɭɥɚ: 

K = W*100 / L
3, ɝɞje je: 

W – ɦaɫa ɪɢɛe ɭ ɝɪaɦɢɦa ɢ 

L – ɬɨɬɚɥɧɚ ɞɭɠɢɧa ɬɢjeɥa ɪɢɛe ɭ ɰeɧɬɢɦeɬɪɢɦa. 
ɍɡɢɦajɭʄɢ ɭ oɛɡɢɪ ɦaɫɭ ɬɢʁɟɥɚ ɪɢɛa ɢ ɞɭɠɢɧɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɢɡɪaɱɭɧaɬ je ɢ 

Ɂɢɥɟɪɨɜ ɢɥɢ ɞɢɝɟɫɬɢɜɧɨ-ɫɨɦɚɬɫɤɢ ɢɧɞeɤɫ (ILV) (Zihler, 1982) ɩo ɮoɪɦɭɥɢ:  
ILV = IL / (10 x M

1/3), ɝɞje je : 
IL – ɞɭɠɢɧa ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɭ ɰeɧɬɢɦeɬɪɢɦa ɢ 

M – ɦaɫa ɪɢɛe ɭ ɝɪaɦɢɦa, ɩɪɢ ɱɟɦɭ ɫɟ ɭ ɰɢʂɭ ɫɬɚɧɞɚɪɞɢɡɚɰɢʁɟ ɞoɛɢjeɧe ɜɪɢjeɞɧoɫɬɢ 
ɦɧɨɠɟ ɫɚ 100. 

ɋɜɢ ɞoɛɢjeɧɢ ɩoɞaɰɢ ɫɬaɬɢɫɬɢɱɤɢ ɫɭ oɛɪaђeɧɢ ɤoɪɢɲʄeʃeɦ Excel 2007, a 
eɜɢɞeɧɬɢɪaɧe ɫɭ ɦɢɧɢɦaɥɧe, ɦaɤɫɢɦaɥɧe ɢ ɫɪeɞʃe ɜɪɢjeɞɧoɫɬɢ, ɬe ɫɬaɧɞaɪɞɧa ɞeɜɢjaɰɢja. 
Ɂa ɭɬɜɪђɢɜaʃe ɫɬaɬɢɫɬɢɱɤɢ ɡɧaɱajɧɢɯ ɪaɡɥɢɤa ɢɡɦeђɭ ɢɫɬɪɚɠɢɜɚɧɢɯ ɥɨɤɚɥɢɬɟɬɚ ɤoɪɢɲɬeɧ 
je t-ɬeɫɬ (p<0,05) (Skakić, 2001). Ɋeɡɭɥɬaɬɢ ɫɭ ɩɪeɞɫɬaɜʂeɧɢ ɞeɫɤɪɢɩɬɢɜɧo, ɬaɛeɥaɪɧo ɢɥɢ 
ɝɪaɮɢɱɤɢ.   

 

ɊEɁɍɅTATɂ ɂ ȾɂɋɄɍɋɂJA 

 

ɂɫɬɪaɠɢɜaʃeɦ ʁɟ ɭɤɭɩɧo oɛɭɯɜaʄeɧo 60 jeɞɢɧɤɢ ɲɤoɛaʂa, ɩɪɢ ɱeɦɭ je 35 jeɞɢɧɤɢ 
ɛɢɥo ɢɡ ɪɢjeɤe ȼɪɛaɫ ɢ 25 jeɞɢɧɤɢ ɢɡ ɪɢjeɤe ɍɧe. 

ɋɪeɞʃa ɜɪɢjeɞɧoɫɬ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa jeɞɢɧɤɢ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaɫ 
ɢɡɧoɫɢɥa je 316,09 mm, ɚ ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ ɦaɫe ɬɢjeɥa ɛɢɥɚ je 707,86 g. ɍ ɩɨɝɥɟɞɭ 

ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ ɢɡɧoɫɢɥa je 857,29 mm, ɩɪɢ ɱeɦɭ je 
ɩɪoɰeɧɬɭaɥɧo ɭɱeɲʄe ɭ oɞɧoɫɭ ɧa ɫɬaɧɞaɪɞɧɭ ɞɭɠɢɧɭ ɬɢjeɥa ɢɡɧoɫɢɥo 269,07%. Oɞɧoɫ 
ɢɡɦeђɭ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɢɡɧɨɫɢɨ je oɤo 2,7:1. 

ɋɪeɞʃa ɜɪɢjeɞɧoɫɬ ɦaɫe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɛɢɥa ʁɟ 6,53 g ɢɥɢ 0,93% ɭ oɞɧoɫɭ ɧa ɭɤɭɩɧɭ 
ɦaɫɭ ɬɢjeɥa. Ʉɚɞɚ ɫɭ ɭ ɩɢɬɚʃɭ ɟɜɢɞɟɧɬɢɪɚɧɟ ɜɪɢʁɟɞɧɨɫɬɢ ɤɨɞ ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ ɍɧɟ, 
ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɛɢɥɚ ʁɟ 293,60 mm, ɞoɤ je ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ 
ɦaɫe ɬɢjeɥa ɛɢɥa 579,12 g. ɉɪoɫjeɱɧa ɜɪɢjeɞɧoɫɬ ɭɤɭɩɧe ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa 
ɢɡɧoɫɢɥa je 743,44 mm, oɞɧoɫɧo 252,13%  ɭ oɞɧoɫɭ ɧa ɫɬaɧɞaɪɞɧɭ ɞɭɠɢɧɭ ɬɢjeɥa, ɚ oɞɧoɫ 
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ɢɡɦeђɭ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɛɢo je ɩɪɢɛɥɢɠɧo 2,5:1. 
ɋɪeɞʃa ɜɪɢjeɞɧoɫɬ ɡa ɦaɫɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢɡɧoɫɢɥa je 3,06 g, oɞɧoɫɧo 0,53% ɭ oɞɧoɫɭ 
ɧa ɦaɫɭ ɬɢjeɥa (Ɍɚɛɟɥɚ 1). 

ɉɪɢɥɢɤɨɦ ɩɨɪɟђɟʃɚ ɚɧɚɥɢɡɢɪɚɧɢɯ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɤɚɪɚɤɬɟɪɚ ɲɤɨɛɚʂɚ ɢɡɦɟђɭ 
ɞɜɚ ɢɫɬɪɚɠɢɜɚɧɚ ɥɨɤɚɥɢɬɟɬɚ (ɪɢʁɟɤɟ ɍɧɚ ɢ ȼɪɛɚɫ), ɭɫɬɚɧɨɜʂɟɧɨ ʁɟ ɞɚ ɫɭ ɜeʄe ɫɪeɞʃe 
ɜɪɢjeɞɧoɫɬɢ ɡa ɫɜe ɢɫɩɢɬɢɜaɧe ɦoɪɮoɦeɬɪɢjɫɤe ɩaɪaɦeɬɪe ɤoɧɫɬaɬoɜaɧe ɡa jeɞɢɧɤe ɢɡ 
ɪɢjeɤe ȼɪɛaɫ. ɉɪɢ ɬoɦe, ɫɬaɬɢɫɬɢɱɤɢ ɡɧaɱajɧa ɪaɡɥɢɤa ɭɬɜɪђɟɧɚ ʁɟ ɡɚ ɞɭɠɢɧɭ ɞɢɝɟɫɬɢɜɧɨɝ 
ɬɪɚɤɬɚ (p=0,015), ɞoɤ je ɫɬaɬɢɫɬɢɱɤɢ ɜɢɫɨɤɨ ɡɧaɱajɧa ɪaɡɥɢɤa ɭɬɜɪђeɧa ɡa ɦaɫɭ 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (p=0,000). ɋ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɧɢɫɭ ɭɬɜɪђɟɧɟ 
ɡɚ ɫɬɚɧɞɚɪɞɧɭ ɞɭɠɢɧɭ ɬɢʁɟɥɚ ɢ ɦɚɫɭ ɬɢʁɟɥɚ.  

 

Taɛeɥa 1. Aɧaɥɢɡɢɪaɧɢ ɦoɪɮoɦeɬɪɢjɫɤɢ ɤaɪaɤɬeɪɢ ɤoɞ ɲɤoɛaʂa (N:60) 

Mɂɇ – ɦɢɧɢɦaɥɧa ɜɪɢjeɞɧoɫɬ, MAɄɋ – ɦaɤɫɢɦaɥɧa ɜɪɢjeɞɧoɫɬ, ɋȼ – ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ, 
ɋȾ – ɫɬaɧɞaɪɞɧa ɞeɜɢjaɰɢja 

 

 Ɋɢʁɟɤɚ ȼɪɛɚɫ (N:35) 

 Ɍɨɬɚɥɧɚ 
ɞɭɠɢɧɚ 
ɬɢʁɟɥɚ 
(mm) 

ɋɬaɧɞaɪɞɧa 
ɞɭɠɢɧa 
ɬɢjeɥa 
(mm) 

Maɫa 
ɬɢjeɥa (g) 

Maɫa 
ɞɢɝeɫɬɢɜɧoɝ 

ɬɪaɤɬa (g) 

Maɫa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (%) 

Ⱦɭɠɢɧa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (mm) 

Ⱦɭɠɢɧa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (%) 

Mɂɇ 286,40 243,40 230 1,90 0,62 450 183,93 

MAɄɋ 472,30 395,60 1350 10,45 1,19 1050 295,58 

ɋȼ 375,50 316,09 707,86 6,53 0,93 857,29 269,07 

ɋȾ 51,71 43,16 313,05 2,59   170,15   

 Ɋɢʁɟɤɚ ɍɧɚ (N:25) 

 Ɍɨɬɚɥɧɚ 
ɞɭɠɢɧɚ 
ɬɢʁɟɥɚ 
(mm) 

ɋɬaɧɞaɪɞɧa 
ɞɭɠɢɧa 
ɬɢjeɥa 
(mm) 

Maɫa 
ɬɢjeɥa (g) 

Maɫa 
ɞɢɝeɫɬɢɜɧoɝ 

ɬɪaɤɬa (g) 

Maɫa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (%) 

Ⱦɭɠɢɧa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (mm) 

Ⱦɭɠɢɧa 
ɞɢɝeɫɬɢɜɧoɝ 
ɬɪaɤɬa (%) 

Mɂɇ 283,60 241,3 320 1,76 0,34 540 223,79 

MAɄɋ 469,20 392,6 1300 7,13 0,99 1380 351,50 

ɋȼ 349,36 293,60 579,12 3,06 0,53 743,44 252,13 

ɋȾ 51,33 47,22 186,20 1,40 

 

179,14 

  

Ɉɩɲɬɟɩɪɢɯɜɚʄɟɧɚ, ɝɪɭɛɚ ɤɥɚɫɢɮɢɤɚɰɢʁɚ ɤɨʁɚ ɪɢɛɟ, ɭ ɨɞɧɨɫɭ ɧɚ ɪɟɥɚɬɢɜɧɭ ɞɭɠɢɧɭ 
ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ, ɫɜɪɫɬɚɜɚ ɭ ɨɞɪɟђɟɧɟ ɬɪɨɮɢɱɤɟ ɝɪɭɩɟ ɩɨɞɪɚɡɭɦɢʁɟɜɚ ɫʂɟɞɟʄɟ: ɚɤɨ ʁɟ 
ɪɟɥɚɬɢɜɧɚ ɞɭɠɢɧɚ ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ ɦɚʃɚ ɨɞ 1, ɜɪɫɬɚ ʁɟ ɤɚɪɧɢɜɨɪ, ɚɤɨ ɫɟ ɤɪɟʄɟ ɢɡɦɟђɭ 1 
ɢ 3, ɪɚɞɢ ɫɟ ɨ ɨɦɧɢɜɨɪɨʁ ɜɪɫɬɢ ɢ ɚɤɨ ʁɟ ɜɟʄɚ ɨɞ 3, ɜɪɫɬɚ ɫɟ ɯɪɚɧɢ ɛɢʂɧɢɦ ɦɚɬɟɪɢʁɚɥɨɦ ɢ 
ɞɟɬɪɢɬɭɫɨɦ (Karachle ɢ Stergiou, 2010 ɛ). ɋ oɛɡɢɪoɦ ɧa ɪeɡɭɥɬaɬe ɤoje ɫɦo ɞoɛɢɥɢ ɭ oɜoɦ 
ɪaɞɭ (2,7 ɡɚ jeɞɢɧɤe ɢɡ ɪɢʁɟɤɟ ȼɪɛɚɫ ɢ 2,5 ɡɚ jeɞɢɧɤe ɢɡ ɪɢʁɟɤɟ ɍɧɟ), ɲɤoɛaʂ ɛɢ ɛɢo 
ɤɥaɫɢɮɢɤoɜaɧ ɤao oɦɧɢɜoɪa ɜɪɫɬa ɪɢɛe, ɦaɞa je jaɫɧo ɞa ɩɪeɮeɪeɧɰɢjɭ ɩoɤaɡɭje ɩɪeɦa 
ɛɢʂɧoj ɤoɦɩoɧeɧɬɢ ɭ ɢɫɯɪaɧɢ. Jɭɧɝeɪoɜa ɫɬɭɞɢja ɩɪoɜeɞeɧa ɧa 22 ɜɪɫɬe eɜɪoɩɫɤɢɯ 
ɰɢɩɪɢɧɢɞɧɢɯ ɪɢɛa, a ɤoja je oɛɭɯɜaɬɢɥa ɭɩoɪeɞɧɭ ɦoɪɮoɥoɝɢjɭ ɢ eɤoɦoɪɮoɥoɝɢjɭ 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɤao ɡaɤʂɭɱaɤ ɢɫɬɢɱe ɞa je ɪeɥaɬɢɜɧa ɞɭɠɢɧa ɰɪɢjeɜa ɜaɪɢɪaɥa oɞ 0,78 

ɤoɞ ɫaɛʂaɪɤe (Pelecus cultratus) ɩa ɞo 2,05 ɤoɞ ɲɤoɛaʂa ɤojɢ je ɭ ɞɚɬɨɦ ɪɚɞɭ 
ɤɥaɫɢɮɢɤoɜaɧ ɤao ɛeɧɬɢɜoɪ/ɯeɪɛɢɜoɪ ɩaɲʃaɱɤoɝ ɬɢɩa ɢɫɯɪaɧe (Junger ɢ ɫaɪ., 1989). ɍ 
oɜoɦ ɫɥɭɱajɭ, ɧaɲɢ ɪeɡɭɥɬaɬɢ ɩoɤaɡɭjɭ ɢ ɧeɲɬo ɜeʄe ɜɪɢjeɞɧoɫɬɢ. 



Ⱦɪaɝojɥa Ƚoɥɭɛ, Maɪɢja Ȼɭɤɜa, ɒɭɤɚɥɨ Ƚɨɪɚɧ                                                                                   

32 

 

ɍɩɨɪɟђɭʁɭʄɢ ɦɟђɭɫɨɛɧɭ ɤɨɪɟɥɢɫɚɧɨɫɬ ɚɧɚɥɢɡɢɪɚɧɢɯ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɩɚɪɚɦɟɬɚɪɚ, 
ɭoɱaɜa ɫe ʁɚɤ ɫɬeɩeɧ ɩɨɡɢɬɢɜɧɟ ɤoɪeɥaɰɢje ɤɚɤɨ ɢɡɦeђɭ ɦaɫe ɢ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa 
ɬɚɤɨ ɢ ɦaɫe ɢ ɞɭɠɢɧe ɬɢjeɥa. ɋɬeɩeɧ ɤoɪeɥaɰɢje ɢɡɦeђɭ ɞɭɠɢɧe ɬɢjeɥa ɢ ɞɭɠɢɧe 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɤɨɞ ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ ȼɪɛɚɫ ɭɤɚɡɢɜɚɨ ʁɟ ɧɚ ʁɚɤɭ ɩɨɡɢɬɢɜɧɭ 
ɤɨɪɟɥɚɰɢʁɭ (86,11%), ɞɨɤ ʁɟ ɡɚ ɦaɫɭ ɬɢjeɥa ɢ ɦaɫɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɛɢɨ ʁɨɲ ɢɡɪɚɠɟɧɢʁɢ 

(87,70%) (ɋɥɢɤɟ 1 ɢ 2).  
 

  
ɋɥɢɤa 1. Oɞɧoɫ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɢ  

ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ 
ȼɪɛɚɫ 

ɋɥɢɤɚ 2. Ɉɞɧɨɫ ɦɚɫɟ ɬɢʁɟɥɚ ɢ ɦɚɫɟ 
ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ ȼɪɛɚɫ 

 

ɋɥɢɱɧɢ ɪɟɡɭɥɬɚɬɢ ɞɨɛɢʁɟɧɢ ɫɭ ɢ ɩɪɢɥɢɤɨɦ ɩɨɪɟђɟʃɚ ɢɫɬɢɯ ɩɚɪɚɦɟɬɪɚɪɚ ɤɨɞ 
ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ ɍɧɟ, ɤɨɞ ɤɨʁɢɯ ʁɟ ɭɫɬɚɧɨɜʂɟɧɚ ɭɦʁɟɪɟɧɚ ɩɨɡɢɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ 
ɞɭɠɢɧɟ ɬɢjeɥa ɢ ɞɭɠɢɧɟ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (72,61%), ɤɚɨ ɢ ɢɡɦɟђɭ ɦaɫɟ ɬɢjeɥa ɢ ɦaɫɟ 

ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (72,15%) (ɋɥɢɤɟ 3 ɢ 4). 
 

  
ɋɥɢɤa 3. Oɞɧoɫ ɫɬaɧɞaɪɞɧe ɞɭɠɢɧe ɬɢjeɥa ɢ  

ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ 
ɍɧɟ 

 

ɋɥɢɤɚ 2. Ɉɞɧɨɫ ɦɚɫɟ ɬɢʁɟɥɚ ɢ ɦɚɫɟ 
ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ ɲɤɨɛɚʂɚ ɢɡ ɪɢʁɟɤɟ ȼɪɛɚɫ 

Oɜaɤɜɢ ɪeɡɭɥɬaɬɢ ɭ ɫɤɥɚɞɭ ɫɭ ɫɚ ɪeɡɭɥɬaɬɢɦa ɞɪɭɝɢɯ aɭɬoɪa. Ɋɢɛɥ (Ribble, 1983) je 

ɭɫɬaɧoɜɢo ɡɧaɱajaɧ ɫɬeɩeɧ ɩɨɡɢɬɢɜɧɟ ɤoɪeɥaɰɢje ɢɡɦeђɭ ɞɭɠɢɧe ɬɢjeɥa ɢ ɞɭɠɢɧe 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɤoɞ 11 ɫɥɚɬɤɨɜɨɞɧɢɯ ɜɪɫɬa ɪɢɛa ɢɡ ɫeɞaɦ ɮaɦɢɥɢja, ɞɨɤ ɫɭ Karachle ɢ 
Stergiou (2010 ɛ) ʁɚɤɭ ɩɨɡɢɬɢɜɧɭ ɤɨɪɟɥɚɰɢʁɭ ɢɡɦɟђɭ ɞɭɠɢɧɟ ɞɢɝɟɫɬɢɜɧɨɝ ɬɪɚɤɬɚ ɢ ɞɭɠɢɧɟ 
ɬɢʁɟɥɚ ɤɨɧɫɬɚɬɨɜɚɥɢ ɤɨɞ 52 ɨɞ 58 ɢɫɩɢɬɢɜɚɧɢɯ ɜɪɫɬɚ ɦɨɪɫɤɢɯ ɪɢɛɚ.  

Ⱥɧɚɥɢɡɨɦ ɪɚɱɭɧɚɬɢɯ ɬʁɟɥɟɫɧɢɯ ɢɧɞɟɤɫɚ ɩɪɢɦɢʁɟʄɟɧɨ ʁɟ ɞɚ ʁɟ Ɂɢɥɟɪɨɜ ɢɧɞɟɤɫ ɢɦɚɨ 
ɜeʄɭ ɫɪɟɞʃɭ ɜɪɢjeɞɧoɫɬ ɤoɞ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaɫ, ɞoɤ ʁɟ ɜeʄɚ ɫɪeɞʃɚ ɜɪɢjeɞɧoɫɬ ɡɚ 

Ɏɭɥɬɨɧoɜ ɤɨɧɞɢɰɢɨɧɢ ɮɚɤɬɨɪ ɭɫɬaɧoɜʂeɧɚ ɤoɞ ɲɤɨɛɚʂɚ ɢɡ ɪɢjeɤe ɍɧe (Ɍɚɛɟɥɚ 2). 
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Taɛeɥa 2.  ȼɪɢjeɞɧoɫɬɢ ɬʁɟɥɟɫɧɢɯ ɤoeɮɢɰɢjeɧaɬa ɤɨɧɞɢɰɢʁɟ ɢ ɞɢɝɟɫɬɢɜɧɨ-ɫɨɦɚɬɫɤɨɝ ɢɧɞɟɤɫɚ 
ɲɤɨɛɚʂɚ  

Ʉ (Ɏɭɥɬɨɧɨɜ ɤɨɧɞɢɰɢɨɧɢ ɮɚɤɬɨɪ) ɢ ILV (Ɂɢɥɟɪɨɜ ɢɧɞeɤɫ); Mɂɇ – ɦɢɧɢɦaɥɧa ɜɪɢjeɞɧoɫɬ, MAɄɋ – 

ɦaɤɫɢɦaɥɧa ɜɪɢjeɞɧoɫɬ, ɋȼ – ɫɪeɞʃa ɜɪɢjeɞɧoɫɬ, ɋȾ – ɫɬaɧɞaɪɞɧa ɞeɜɢjaɰɢja 

 

Ɋɢʁɟɤɚ ȼɪɛɚɫ 

 K ILV 

Mɂɇ 0,71 72,8 

MAɄɋ 1,84 112,30 

ɋȼ 1,25 94,92 

ɋȾ 0,22 10,24 

Ɋɢʁɟɤɚ ɍɧɚ 

 K ILV 

Mɂɇ 0,77 63,70 

MAɄɋ 2,40 126.40 

ɋȼ 1,47 89,32 

ɋȾ 0,56 16,84 

 

ɉɢɪɢa (1997) ɧaɜoɞɢ ɞa ɫe Ɏɭɥɬoɧoɜ ɮaɤɬoɪ ɤoɧɞɢɰɢje ɤoɞ ɲɤoɛaʂa ɢɡ ɪɢʁɟɤɟ ɋɚɜɟ 
ɩoɜeʄaɜao ɫa ɜeʄɢɦ ɞɭɠɢɧɫɤɢɦ ɤɥaɫaɦa, ɩɪɢ ɱeɦɭ ɫe, ɭ ɡaɜɢɫɧoɫɬɢ oɞ ɥoɤaɥɢɬeɬa ɢ 
ɫeɡoɧe, ɤɪeɬao oɞ 0,74 ɞo 0,94. Dirican ɢ Cilek (2012) ɢɡɧɨɫɟ ɩɨɞɚɬɤɟ ɨ Ɏɭɥɬɨɧɨɜɨɦ 
ɤɨɟɮɢɰɢʁɟɧɬɭ ɤɨɧɞɢɰɢʁɟ ɤɨɞ ɲɤɨɛɚʂɚ ɢɡ Ɍɭɪɫɤɟ, ɤɨʁɢ ɫɟ ɤɪɟɬɚɨ ɨɞ 0,77 ɞɨ 1,29, ɫɚ 
ɫɪɟɞʃɨɦ ɜɪɢʁɟɞɧɨɲʄɭ ɨɞ 0,99, ɞɨɤ ȿɩɥɟɪ ɢ ɫɚɪ. (Epler ɢ ɫɚɪ., 2009) ɡɚ ɲɤɨɛɚʂɚ ɢɡ ɉɨʂɫɤɟ 
ɧɚɜɨɞɟ ɜɪɢʁɟɞɧɨɫɬɢ ɭ ɪɚɫɩɨɧɭ ɨɞ 1,32 ɞɨ 1,54. ɇɚɲɢ ɪɟɡɭɥɬɚɬɢ ɩɨɤɚɡɭʁɭ ɧɟɲɬɨ ɜɟʄɟ 
ɜɪɢʁɟɞɧɨɫɬɢ, ɚɥɢ ɭ ɫɜɚɤɨɦ ɫɥɭɱɚʁɭ ɝɨɜɨɪɟ ɭ ɩɪɢɥɨɝ ɱɢʃɟɧɢɰɢ ɞɚ ɫɭ ɲɤɨɛɚʂɢ ɢɡ ɨɛɚ 
ɢɫɩɢɬɢɜɚɧɚ ɜɨɞɨɬɨɤɚ ɛɢɥɢ ɭ ɜɟɨɦɚ ɞɨɛɪɨɦ ɤɨɧɞɢɰɢɨɧɨɦ ɫɬɚʃɭ.  

 

ɂɦɚʁɭʄɢ ɭ ɜɢɞɭ ɞɚ ɫɟ ɤɨɞ ɯɟɪɛɢɜɨɪɢɯ ɪɢɛɚ Ɂɢɥɟɪɨɜ ɢɧɞɟɤɫ ɤɪɟʄɟ ɭ ɪɚɫɩɨɧɭ ɨɞ 11 
ɞɨ 95 (Kramer ɢ Bryant, 1995; ɩɨ Day ɢ ɫɚɪ., 2011), ɦɨɠɟ ɫɟ ɤɨɧɫɬɚɬɨɜɚɬɢ ɞɚ ʁɟ ɲɤɨɛɚʂ  ɢɡ 
ɪɢʁɟɤɚ ȼɪɛɚɫɚ ɢ ɍɧɟ, ɬɢɩɢɱɚɧ ɯɟɪɛɢɜɨɪ, ɛɚɪɟɦ ɤɚɞɚ ɫɟ ɪɚɞɢ ɨ ɨɜɨɦ ɭɡɨɪɤɭ ɤɨʁɢ ʁɟ 
ɩɪɢɩɚɞɚɨ ɞɭɠɢɧɫɤɨʁ ɤɥɚɫɢ ɨɞ 280 mm ɞɨ 470 mm, ɨɞɧɨɫɧɨ oɞɪaɫɥɢjɢɦ, ɤɪɭɩɧɢʁɢɦ ɪɢɛɚɦɚ. 

 

ɁAɄȴɍɑȺɄ 

 

Ⱥɧɚɥɢɡɨɦ oɞɪeђeɧɢɯ ɦoɪɮoɦeɬɪɢjɫɤɢɯ ɤɚɪɚɤɬɟɪɚ ɤɨɞ ɲɤoɛaʂa (Chondrostoma 

nasus) ɢɡ ɞɜa ɜoɞoɬoɤa, ȼɪɛaɫa ɢ ɍɧe, ɜeʄe ɜɪɢjeɞɧoɫɬɢ ɫɜɢɯ ɢɫɩɢɬɢɜaɧɢɯ ɩaɪaɦeɬaɪa 
ɭoɱeɧe ɫɭ ɤoɞ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaɫ, ɩɪɢ ɱeɦɭ ɫɭ ɫɬaɬɢɫɬɢɱɤɢ ɡɧaɱajɧe ɪaɡɥɢɤe 
ɭɫɬaɧoɜʂeɧe ɡa ɞɭɠɢɧɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa (p=0,015) ɢ ɡa ɦaɫɭ ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa 
(p=0,000). Ɋeɥaɬɢɜɧa ɜɪɢjeɞɧoɫɬ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa, ɭ oɞɧoɫɭ ɧa ɫɬaɧɞaɪɞɭ 
ɞɭɠɢɧɭ ɬɢjeɥa, ɤoɞ ɲɤoɛaʂa ɢɡ ɪɢjeɤe ȼɪɛaɫ ɢɡɧoɫɢɥa je 269,07% ɢɥɢ ɩɪɢɛɥɢɠɧo 2,7:1, a 
ɤoɞ jeɞɢɧɤɢ ɢɡ ɪɢjeɤe ɍɧe 252,13% ɢɥɢ oɤo 2,5:1. ɍɫɬaɧoɜʂeɧ je ɢ ʁɚɤ ɫɬeɩeɧ ɩɨɡɢɬɢɜɧɟ 

ɤoɪeɥaɰɢje ɢɡɦeђɭ ɞɭɠɢɧe ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢ ɞɭɠɢɧe ɬɢjeɥa, ɤao ɢ ɢɡɦeђɭ ɦaɫe 
ɞɢɝeɫɬɢɜɧoɝ ɬɪaɤɬa ɢ ɦaɫe ɬɢjeɥa, ɤojɢ je ɭ ɫɜɢɦ ɢɫɩɢɬɢɜaɧɢɦ ɫɥɭɱajeɜɢɦa ɛɢo ɜeʄɢ oɞ 
70%.  Ⱦoɛɢjeɧe ɜɪɢjeɞɧoɫɬɢ Ɏɭɥɬoɧoɜoɝ ɮaɤɬoɪa ɤoɧɞɢɰɢje ɭɤaɡɭjɭ ɧa ɬo ɞa ɫɭ ɲɤoɛaʂɢ 
ɢɡ ɪɢjeɤa ȼɪɛaɫ ɢ ɍɧa ɭ ɜeoɦa ɞoɛɪoɦ ɫɬaʃɭ, ɞoɤ ɪeɡɭɥɬaɬɢ ɡa Ɂɢɥeɪoɜ ɢɧɞeɤɫ ɝoɜoɪe ɭ 
ɩɪɢɥoɝ ɱɢʃeɧɢɰɢ ɞa je ɲɤoɛaʂ ɯeɪɛɢɜoɪ ɢ ɞa ɩɪeɮeɪɢɪa ɯɪaɧɭ ɛɢʂɧoɝ ɩoɪɢjeɤɥa, ɲɬo ɫe 
ɭɝɥaɜɧoɦ ɫɥaɠe ɫa ɩoɞaɰɢɦa ɢɡ ɥɢɬɟɪɚɬɭɪɟ. 
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