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The associative analysis of the potassium phenotypes with the quantitative 
production traits in adult sheep of the Botoşani Karakul breed pointed out the 
production superiority of the HK phenotype in rams concerning the both body 
weight and wool production. The ewes with HK phenotype are slightly more 
productive than the LK ewes concerning the wool production. The production 
superiority of the LK phenotype was found in females for body weight and total 
milk quantity. Statistically, the difference values of the quantitative productions 
between the two potassium phenotypes are very close to the 5% significance 
threshold in the adult rams and insignificant in the adult ewes. The utilization of 
the kalium system in sheep breeding of the Botoşani Karakul breed for 
quantitative productions must be made with accuracy because the association of 
the LK phenotype with the qualitative features of the lamb pelts and with the 
health status is better than with the HK phenotype. 
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Introduction 

 
 In sheep the blood potassium presents a distributional discontinuity. The 
phenotypes of potassium system can be associated with some morphological, 
physiological, pathological or behavioural features of animals. This property can 
be used for the improvement of the animal breeding technologies (1, 2, 3, 4, 5, 6). 
The aim of this paper is to establish the association between the potassium 
phenotypes and the quantitative production traits (meat, wool, milk) in the 
Botoşani Karakul sheep. This associative aspect could contribute to the application 
of optimal selection, improvement, nourishment and maintenance technologies of 
sheep belonging to this breed at the metabolic characteristics of each potassium 
phenotype, so that the animal productions must be obtained at the highest levels. 
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Materials and Methods 
 

 The experiment was achieved on two populations of adult sheep belonging 
to the Botoşani Karakul breed, 126 adult ewes and 99 adult rams, from the Station 
of Research and Development for Sheep Popăuţi. Both populations benefited by 
the same technological conditions of nourishment and breeding. 
 The potassium phenotypes were carried out from samples of venous blood 
by the flame photometry method. The integral blood was diluted with distilled 
water (the dilution concentration being 0.02%). The flamephotometer 
standardization was made with a potassium chloride solution (5 mEq/l). The 
concentration of potassium cations from integral blood of sheep was expressed in 
mEq/l depending on the extinctions of the diluted blood samples in comparison 
with the standard solution of potassium chloride. 
 The following quantitative productions parameters were measured: 

▪ in adult females: - body weight (in mating season); 
- wool production; 
- total milk production (on a milking season); 
- yearly milking season; 
- daily average milk production. 

 ▪ in adult males: - body weight (in mating season); 
- wool production. 

 There were calculated the arithmetical average ( x ), standard deviation (s) 
and variability coefficient (v%); the Student test (t) was used to compare the 
production differences between the subpopulations constituted depending on the 
potassium phenotype of the individuals. 
 

Results and Discussions 
 

 The discontinuity of the kalium system in the Botoşani Karakul sheep was 
pointed out by detecting the two potassium phenotypes: LK and HK. The 
distributional discontinuity of the potassium ions of integral blood was observed 
between 25 mEq/l and 30 mEq/l. The individuals with a lower potassium ion 
concentration than 24 mEq/l were of LK type (low potassium), whereas the 
individuals which had a higher ionic concentration than 30 mEq/l were of HK 
(high potassium) (1). In adult sheep, both in ewes and in rams, the distribution of 
the two potassium phenotypes is very unbalanced in populations: the LK 
phenotype has a low frequency (almost 10-12%) and the HK phenotype is 
prevalent in the potassium system (approximately 88-90%) (tab. 1,  2). 

The two potassium phenotypes are particularized by different levels of 
their production metabolism. 
 

a) Association of potassium phenotypes with production traits in adult ewes (tab. 
1) 

 The adult females of LK type are heavier with 1.75 Kg than the ones of 
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HK type. Also, the ewes with LK phenotype produce almost 1.5 l more milk than 
the ewes with HK phenotype on yearly milking season. Although the total milk 
quantity of the LK females is a little bigger than the one of the HK females, the 
daily average milk production of the first subpopulation is more decreased than the 
one of the second subpopulation. This situation is because the increase of total milk 
production in LK females is owing to a longer milking season than the one met in 
HK females. Instead, in the respect of wool production, the production differences 
between the two potassium phenotypes are very small with a slight productive 
advantage for HK individuals. It must be remarked that in adult females the 
differences between the two potassium phenotypes are insignificant concerning all 
morpho-production parameters. 
 

Table 1 
Production parameters in adult females of the Botoşani Karakul breed depending 

on the potassium phenotypes 
 

Specification 
Potassium phenotype Entire 

population 
n=126 

LK 
n=16 

HK 
n=110 

“t” 

Body weight 
(kg) 

x ±s x  49,14±1,72 47,40±0,58  47,61±0,55 
s 6,87 6,06 0,93 6,17 

v% 13,98 12,78  12,96 
Wool 
production 
(kg) 

x ±s x  2,40±0,16 2,49±0,07  2,48±0,06 
s 0,66 0,69 0,50 0,69 

v% 27,50 27,71  27,82 
Total milk 
production 
( l ) 

x ±s x  68,54±5,62 67,17±2,53  67,29±2,32 
s 22,50 26,55 0,22 26,00 

v% 32,83 39,52  38,64 

Milking season 
(days) 

x ±s x  177±5 171±3  172±2 
s 18,75 29,01 1,07+ 27,91 

v% 10,59 16,96  16,23 
Daily average 
milk production 
(ml/day) 

x ±s x  387±31 393±19  391±14 
s 125,46 204,28 0,03 154,21 

v% 32,42 51,98  39,44 

 
b) Association of potassium phenotypes with production traits in adult rams (tab. 

2) 
 In adult males the registration of the two productions emphasizes a clear 
production advantage in the favour of the individuals with HK phenotype (almost 6 
Kg for body weight and over 600 g for wool quantity) in comparison with the 
individuals which have in their hereditary endowment the LK phenotype. Although 
the production differences between the two potassium phenotypes are very notable, 
they do not present significant statistical insurance, but the values of these 
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differences are very near to the first critical significance threshold. 
 

Table 2 
Production parameters in adult males of the Botoşani Karakul breed depending on 

the potassium phenotypes 
 

Specification 
Potassium phenotype Entire 

population 
n=99 

LK 
n=10 

HK 
n=89 

“t” 

Body weight 
(kg) 

x ±s x  71,01±3,11 76,79±1,26  76,21±1,18 
s 9,82 11,88 1,65+ 11,78 

v% 13,83 15,47  15,46 
Wool 
production 
(kg) 

x ±s x  3,93±0,31 4,54±0,12  4,48±0,11 
s 0,97 1,14 1,74+ 1,13 

v% 24,68 25,11  25,22 
 
 The associative analysis of the potassium phenotypes with the quantitative 
production traits in adult sheep of the Botoşani Karakul breed pointed out the 
production superiority of the HK phenotype in rams both for body weight and wool 
production. The ewes with HK phenotype are slightly more productive than the LK 
ewes concerning the wool production. The production superiority of the LK 
phenotype was found in females for body weight and total milk quantity. It must be 
remarked that, in a previous paper (5), it came out that the HK phenotype in lambs 
of the same breed was much more productive than the lambs with LK phenotype. 
This differentiated association could be due to some peculiarities of linkage 
between the locus K and other biochemical systems (haemoglobin, blood groups, 
glucose-6 phosphate, ceruloplasmin, glucose-6 phosphate-dehydrogenase and 
glutathione), but especially to the membrane phenomena from the “Na+-K+ ionic 
pump” level, depending on sex, age, breed etc (1, 6). 
 Applicative studies of the potassium polymorphism had in view especially 
the resistance of sheep to the most varied environment conditions and their 
accommodation to the climatic, pedological and nourishment factors depending on 
the potassium phenotypes and less the association of the production traits with 
these biochemical-genetic structures. Similar studies were not reported in the sheep 
of Karakul type. In other breeds, the experimental data pointed out the production 
superiority of the LK phenotype in most situations and the HK phenotype seldom 
seemed to be more productive than the LK phenotype. Sometimes, the results were 
inconclusive or production differences were not registered between the two 
potassium phenotypes.But the Botoşani Karakul breed is specialized for the 
production of lamb pelts whose qualitative features as the shape and size of curls, 
the quality and lustre of hair fibres (4), but especially the colour of hair fibre (3) 
are better associated with the LK phenotype; at the same time, the sheep belonging 
to the LK phenotype are much more resistant to the aggression of different 
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pathogen agents than the ones with HK phenotype (2). Therefore, although the HK 
phenotype is generally better associated with the quantitative productions, the 
selection for these traits using the potassium type as selection indicator is not 
exhaustively recommended, only if the setting up of mixed morpho-production 
types is had in view (for example, the lamb pelts-milk type, the lamb pelts-meat 
type), without modifying the main production peculiarity of this breed. 
 

Conclusions 
 

 1. The association of the blood potassium phenotypes with the quantitative 
production traits in adult sheep of the Botoşani Karakul breed is better with the HK 
phenotype in males and with the LK phenotype in females. 
 2. The production differences between the two potassium phenotypes are 
relatively small in ewes and very big in rams, but, statistically, in both sexes these 
differences are insignificant, although in males the value of the Student test is very 
near to the first critical signification threshold (5%). 
 3. The utilization of the kalemic system in sheep breeding of the Botoşani 
Karakul breed for quantitative productions must be made with accuracy because 
the association of the LK phenotype with the qualitative features of the lamb pelts 
and with the health status is better than with the HK phenotype. 
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Analiza asociativă a fenotipurilor potasice cu trăsăturile cantitative de producţie la ovinele 
adulte ale rasei Karakul de Botoşani a scos în evidenţă superioritatea productivă a 
fenotipului HK la berbeci, privind atât masa corporală, cât şi producţia de lână. Femelele 
cu fenotip HK sunt uşor mai productive decât  oile LK privind producţia de lână. 
Superioritatea productivă a fenotipului LK a fost întâlnită la femele pentru masa corporală 
şi cantitatea totală de lapte. Statistic, valorile diferenţelor de producţii cantitative dintre 
cele două fenotipuri potasice sunt foarte apropiate de pragul de semnificaţie de 5% la 
masculii adulţi şi nesemnificative la femelele adulte. Folosirea sistemului kalemic în 
creşterea ovinelor din rasa Karakul de Botoşani pentru producţiile cantitative trebuie să 
fie făcută cu acurateţe deoarece asocierea fenotipului LK cu însuşirile calitative ale 
pielicelelor şi cu statusul sanatorial este mai bună decât cu fenotipul HK. 
Cuvinte cheie: oi Karakul, fenotip potasic, trăsături de producţie. 


