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Klasické metody sfachtenia
hospodarskych zvierat a plodin

Mgr. Peter Lenart



Organizacné pokyny

Vsetky informacie potrebné na skasku zazneji na prednaske alebo st
uvedené v prezentacii.

Na rozsirenie a doplnenie poznatkov je mozné vyuzit’ akékol'vek ucebnice
genetiky a sl'achtenia napriklad:

Animal Breeding

: Principles and Applications




,,Prirodzené potraviny*

prakticky neexistuju
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When life gives you

lemens.

(Life didn’t give us lemons we made them ourselves)
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SPachtenie
hospodarskych zvierat




Sl'achtente je dvojstupnovy proces
Selekcia: vyber zvierat, ktoré budeme d’'alej rozmnozovat’

Plemenitba: vyber konkrétnych rodicovskych kombinacii




Typy selekcie

Prirodna x umela selekcia
Pozitivna x negativna selekcia

Selekcia na jeden znak x na viac znakov
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Typy selekcie

Prirodna x umela selekcia
Pozitivha x negativna selekcia

Selekcia na jeden znak x na viac znakov




Selekcia na jeden znak:
Direkcionalna
Stabilizac¢na

Divergentné

Typy selekcie
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(b) Disruptive selection

Original population

(c) Stabilizing selection O
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Typy selekcie

Selekcia na viac znakov:
Tandemova
Nezavislé vyrad'ovanie

Simultanna (indexova) selekcia




Selekcni index

Vyjadruje korelaciu medzi znakmi, koeficienty heritability a
percentami ekonomickej hodnoty.

Informacia podana selek¢nym indexom je dolezita pre ekonomiku
chovu zvierat a zahrniuje biologicky aj ekonomicky vyznam.




Plemenna hodnota

Oznacuje genetické zalozenie zvierat v znakoch, na ktoré sa
sPachti.
Odhad plemennej hodnoty:
Podl'a pribuznych

Podl'a markerov




Plemenitba

Podl’a podobnosti rodiCov a potomkov: skot, kone, ...

Heteroza: prasata, drubez




Klasické metody sPachtenia hospodarskych
zvierat

Su v dnesnej dobe extrémne sofistikované a vedu k rychlemu genetickému

pokroku

Principialny problém klasickych metdd sl'achtenia je, ze v gendéme
plemennych zvierat sa moézu nachadzat’ mutacie, o ktorych nevieme a
nechceme aby sa Sirili.




Syndrom malignej hypertermie
(Porcine stress syndrome — PSS)

V 70 rokoch sa nahle zacali objavovat’ prasata, ktoré boli extrémne nachylné na stres — v

nasledku toho nekvalitné maso (pale, soft, exudative — PSE).

Prasata citliva na anestetikum halotan.

Zistilo sa, ze syndrém je sposobeny recesivnou alelou, ktora vsak v heterozygotnej
zostave vedie k vacsiemu objeme svalstva a tak sa na nu nechtiac selektovalo.

V dnesnej dobe uz pod kontrolou aj vdaka genetickym testom.




BLLAD (Bovine leukocyte adhesion deticiency)

Primarna imunodeficiencia s recesivnou dedicnost’ou (u I'udi LAD)

U skotu sa rozsirila z jedného jediného heterozygotného plemenného byka.
Plemenny byk ma tisice potomkov, z ktorych sa ¢ast’ znova stane plemennymi bykmi.
V nasledku toho sa recesivna alela sposobujica BLAD rychlo rozsirila v populacii skotu.

V dobe ked’ zacali vznikat’ prvy recesiviiy homozygoti, u ktorych sa prejavil BLAD, bola recesivna
alela v populacii uz vel'mi rozsirena.




Zaujimavosti 70 Sl'achtenia
rastlin




Poziadavky pre uspesné sl'achtenie

SPachtenie moze byt’ tispesné 1ba ak:
A) je dany znak podmieneny geneticky
B) existuje v danom znaku dostatocna geneticka variabilita
- ak variabilita neexistuje, musime cakat’ na vznik mutacie

- da sa tomu vsak pomoct’




Chemicka a tyzikalna

mutagenéeza




Fyzikalna mutagenéza

Konkrétne sa pouziva 1onizujuce ziarenie (ozaruju sa semena)
Prva komercna varianta bola vytvorena v roku 1934 (tabak)

V roku 1995 bolo na trhu viac ako 480 odrod, dnes sa jedna o tisice

Mutant variety database




Binadhan-19

Mutant Variety ID 4465

Latin Name Oryza sativa L.

Common Name Rice

Country Bangladesh

Contact Md. Abul Kalam Azad

Description Seeds of NERICA-10 varety of rice were irradiated with 40 Gy carbon ion beams from Japan

Atomic Energy Agency in 2013. A plant found in M1 generation with erect, shorter height, long
and slender grains with golden yellow color unlike the parent NERICA-10. These mutated traits
remained almost unchanged in the following generations. The pedigree of the mutant was N10-
40(C)-1-5 which was tested two seasons in a year for yield, duration and other important yield
attributes and was released 3 years and 3 months after mutation induction (irradiation).

Character Improvement 1. Shaorter height, shaorter duration, uniform plant growth 2. Long and slender grains with golden
color 3. Higher yield ( Average yield 3.84 t'/ha and maximum 5.0 t'ha)

Miscellaneous Binadhan-19 is suitable for both Aus and Aman seasons. It can be grown under rainfed
condition following direct seeding (Dibbling) in line. This variety does not need seedling raising
and also puddle the soil. Plant height ranges 80-90 cm and does not lodge. During severe
drought the plants almost stop growing but when there is rain the plants start growing vigorously
and give almost equal yield like favorable condition. It matures in 90-105 days, thousand grain
weight is 23 g. Dehulled grains are white, long and slender. Grains contain 7.32% protein,
23.8% amylose.
Development Type Direct use of an induced mutant
& 4




seeds of NERICA-10 vanety of rice were irradiated witarbm ion beams from Japan
Atomic Energy Agency in 2013. A plant found in M1 generation with erect, shorter height, long
and slender grains with golden yellow color unlike the parent NERICA-10. These mutated traits
remained almost unchanged in the following generations. The pedigree of the mutant was N10-
40(C)-1-5 which was tested two seasons in a year for yield, duration and other important yield
attributes and was released 3 years and 3 months after mutation induction (irradiation).




Mutant Variety ID
Latin Name
Common Name
Country

Description

Character Improvement

Development Type

620

Oryza sativa L.
Rice

China

The mutant variety 7404 was officialy approved in 1977 It was developed by irradiation of seeds with gamma ray-‘lain
improved attributes of variety are short culm, resistance to lodging, higher yield, resistance to bacterial blight and blast.

Short culm, resistance to lodging, higher yield, resistance to bactenal blight and blast

Direct use of an induced mutant




Mutant Variety ID
Latin Name
Common Name
Country

Contact

Description

Character Improvement

Mizcellaneous

Development Type

James Grieve Double Red

3408

Malus sp.

Apple

Czech Republic

Vyzkumny a Slechtitelsky Ustav Ovocnarsky

The mutant variety James Grieve Double Red was officialy approved in 1995, It was developed by irradiation with gamma rays (62 Gy).
Main improved attributes of mutant variety are good well-balanced taste, altered acids to sugars ratio, high yield.

Good well-balanced taste, altered acids to sugars ratio and high yield

This radiation mutant variety was bred in the Czech Republic by selection amang nursery material of James Grieve treated with a total
gamma ray dose of 62 Gy at a rate of 2.48 x 10-5 Gy/s. The crowns are spherical and the branches well spurred. The red fruits are
moderate to large, with a mean weight of 162 g, and slightly elongated. The mutant differs from James Grieve in its acids to sugars ratio
and has a good, well-balanced taste. It is precocious and gives regular high yields.

Direct use of an induced mutant




Chemicka mutageneza

Obdobny princip ako fyzikalna mutagenéza, ale vyuziva chemické mutagény
(principialne su prakticky vsetky karcinogénne)

Priklady:
Ethylmethansulfonat (EMS)

Kyselina dusicna

5-bromouracil, 2-aminopurin




Zhrnutie
,,Klasické® metody slachtenia

pozitiva negativa
Casom overené Pomalé
Vicsinou nevyzaduju presna znalost’ Na niektoré znaky je skoro nemozné
genetiky daného znaku Sl'achtit’

Vedu k mnoZstvu neznamych zmien

Akceptované verejnost’ou
1
po celom gendme, pricom niektoré z

nich mozu byt’ negativne




Na zamyslente
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lonizing radiation from Chernobyl affects development of wild carrot plants
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Predstavte si, ze si niekto donesie domov semienka mrkvy, ktord nasiel rast’
hned” vedla cernobylskej elektrarne. Z tychto semienok vypestuje mrkvu na
svojej zahrade. Ked” mrkva vyrastie pozbiera z nej semienka a znova ich zasadi.
Tento krok zopakuje pat’ krat. Nasledne vas pozve na navstevu a pocas nej vam
ponukne jedlo obsahujtce takto vypestovanu mrkvu. Zjedli by ste ho?




@ Table S1. Results from hand dosimeter substrate measures and gamma dosimetry soil, plant and
root measurements.
. Mean 5D
Substrate radiation\uSv)h 5.64 7.55
Soil radionuclide exposure Bg/kg 23296.24 28691.02
Plant radionuclide accumulation Bg/kg 730.08 971.68
Root radionuclide accumulation Bg/kg 1480.67 2068.41

Table 52. lomizing radiation in the location of maternal plant collection and the number of
germinated seeds per plant.

Maternal plant Radiation 6}1( 1y)h) Germinated seeds

1 6.10~— 1

2 3.60 2

3 344 17
4 5.39 14
5 442 0

6 0.50 11
7 0.50 15
B 0.50 18
9 0.51 20
10 0.40 15
11 0.30 19
12 0.30 14
13 0.30 19
16 21.40 18
17 21.63 16
18 2578 6
19 28.30 12
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Boratynsky et. al. 2016



Na zamyslenie

Vacsina I'udi by povedala, ze ,,cernobyl'sku® mrkvu jest’ nebude. Bezne vsak

konzumujeme potraviny, ktoré boli vysl'achtené ozarovanim ovela vyssimi davkami,
akym bolo vystavené okolie Cernobyl’u.

Znamena to, ze plodiny vyslachtené fyzikalnou mutagenézov su nebezpecné? Nie!

Jedlo je emotivna zalezitost’ a tak ma vela z nas tendencie robit’ v tejto oblasti
unahlené rozhodnutia zalozené na emociach a nie na faktoch




