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VYNOS A TECHNOLOGICKA JAKOST JARNIHO
TRITIKALE

M. Pelikdn', J. Hruby’, B. Badalikova®, J. Kuderova'

'Mendel University of Agriculture and Forestry, Brno, Czech Rep.
2Research Institute for Fodder Crops, Ltd., Troubsko, Czech Republic

ABSTRACT: In 1995 to 1997 an agrotechnical field trial with two new varieties of spring triticale, SGU-164 and SGU-181,
was established on a site near Nové Mé&sto na Moravé (Czech Republic) in a potato-growing region. Three variants of
N-fertilization were applied (30, 60, 90 kg N.ha™') and two methods of soil cultivation, i.e. conventional (ploughing to 0.15 m)
and no-till (stubble ploughing, sowing exactor HORSCH). The spring wheat variety Saxana was used as the control. The
yields were evaluated, technological analysis of the grain was performed for volume weight, proportion of 2.5 mm grain,
crude protein content, gluten, falling number, SDS-test, flour yield, rheological properties of dough and amylographic
evaluations (Brabender). Grain yields were statistically significantly affected by weather in the individual years. Based on
total average values the highest yield was 4.25 tha™ in 1995, 3.45 tha™ in 1996 and the lowest in 1997, i.c. 3.02 tha™.
The no-till method improved yields only moderately (on average, by 0.13 l.ha") but the results were not statistically
significant. The effect of 60 and 90 kg N.ha™" of N-fertilizers was statistically significant (3.66 and 3.87 tha™!, resp.); the
dose of 90 kg N.ha™' evidently increased yields only in 1997. Compared with the control wheat, the average yields of triticale
were higher by 18.2%. Tab. III gives a survey of the effect of weather and of other factors on the main technological
indicators, including the LSD-values (5%). The unfavourable effect of the cold and humid year 1996 resulted in small and
immature grain (the proportion of 2.5 mm grain was only 49.3%, flour yields only 54.12%) and high amylolytic activity
(falling number only 61 s). Protein content and SDS-test were indeed statistically significant, but gluten was friable and could
not be determined. However, rheological properties of dough (decreased consistency and valorimetric value) were relatively
the best in spite of the low average level (i.e. 166.2 BJ, 29.6 VH). Increasing doses of N-fertilization increased the crude
protein content and the value of the SDS-test, while flour yields decreased. Moderate N-fertilization (60 kg N.ha™') showed
the significantly lowest decrease in dough consistency (198.3 BJ) and favourable valorimetric value (24.9 VH). The diffe-
rences between varieties were not significant. The variety SGU-164 showed a significantly higher crude protein content
(13.08%). higher falling number (67.3 s), better SDS-test (27.8 ml) amylographic maximum and valorimetric value compared
with SGU-181 where, on the contrary, flour yields (62.4%) and dough development (57.7 s) were significantly higher. The
different methods of soil cultivation had virtually no effect. The conventional method resulted in lower amylolytic activity
according to the falling number and amylographic maximum value, the no-till method resulted in a more favourable valori-
metric value. Compared with the control wheat, the values of the SDS-test, falling number, water absorption of flour, crude
protein, and rheological properties of dough of triticale were markedly lower, slightly lower was only the flour yield but with
a high level of ash. The results confirmed that the new varieties SGU-164 and SGU-181 are not suitable for the baking
industry.

spring triticale: grain yield; technological value; rheological properties; N-fertilization; soil cultivation

ABSTRAKT: V tiiletém obdobi (1995 aZ 1997) byl u dvou novoslecht&ni jarniho tritikale SGU-164 a SGU-181 a kontrolni
jarni pSenice odridy Saxana sledovin vynos a technologicka jakost. PouZity byly tfi varianty N-hnojeni (30, 60, 90 kg N.ha™)
a tradi¢ni a bezorebné zpracovini pidy. Vynos zrna i jeho jakost byly vysoce vyznamné ovlivnény prib&éhem povétrnosti.
Podle primé&ru tfi let byl vynos tritikale o 0,50 a 0,60 tha™ vy§§i oproti kontrolni p3enici. Vynosova diference u tritikale
mezi hladinou 60 a 90 kg N.ha™! byla nevyznamnd. Vliv zpracovani pidy byl nevyznamny, pfiznivéji (v priméru o 0,20 l.ha")
se projevil zpusob bezorebny. Na zvy3ovini N-hnojeni reagovalo tritikale zvySovinim obsahu N-litek i vy33i hodnotou
SDS-testu, naopak vyt&€Znost mouky klesala. U n3l. SGU-164 se prokdzal vyznamné vy3si obsah N-litek (13,08 %) i niZsi
amylolytickd aktivita, u n§l. SGU-181 byla vy3$3i vytéZnost mouky (62,4 %). Ve srovnani s kontrolni pSenici byly viechny
ukazatele mlyndiské i pekaiské hodnoty obou novoslechténi jarniho tritikale vyrazn& horgi.

jarni tritikale; vynos zrna; mlynafskd hodnota; pekafska jakost; N-hnojeni; zpracovini pudy
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Tritikale ma vysokou potencialni vykonnost
a schopnost poskytovat vysoky vynos i na pomérné
chudych a susSich pudach, jeho nedostatkem vSak je
niz§i vynosova stabilita a nizka pekarska jakost (Petr,
1991). Jarni tritikale v CR neni zatim na Listiné povo-
lenych odrid (naproti tomu v Polsku je jich devét),
aviak jeho Slechténi a péstovini je rozsifeno v oblas-
tech, kde dochézi k vyzimovani ozimi, coZ je realné
i u nas, jak prokazala zima 1995/1996 (Masaryko-
va, 1997).

Zakladni priprava pudy pro tritikale je stejna jako
pro ostatni obilniny, fidime se podle pfedplodin a k jar-
nimu tritikale se nedoporucuji Zadné zvIastni technolo-
gické postupy (Kubinec, 1992). Kromé tradi¢niho
zpracovani pidy se v podminkich CR uplatiiuji tzv.
zjednodu$ené (minimalizacni) systémy zpracovani pu-
dy. K jejich zavadéni vedle ekologickych divodi ve-
dou hlavné duvody ekonomické (Hruby et al., 1997).

Naézory na hnojeni tritikale dusikem nejsou jedno-
znacné, lii se podle mista péstovani, predplodiny
i zpusobu aplikace. Wrobel, Budzynski (1994)
uvadéji rast vynosu u jarniho tritikale aZz do davky
90 kg N.ha™', u ozimého tritikale byla zji§téna pfizniva
reakce i na davku 120 kg Noha™!.

Co se tyka technologické jakosti, kfivka maximalni-
ho obsahu N-latek v zrnu je posunuta vySe oproti vy-
nosové kfivce. Jak uvadéji Gil, Narkiewicz-
-Jodko (1997), N-hnojeni zvySovalo obsah mokrého
lepku, bilkovin, droven sedimentacni hodnoty i vaznost
mouky, ale sniZila se vytéZnost mouky. Podle statnich
zkou$ek v Polsku se jarni tritikale vyznacovalo vyso-
kou amylolytickou aktivitou a sklonem k porustani,
pficemz urovenn N-latek v zrnu byla niZsi oproti kon-
trolnim pSenicim (Klimek, 1994).

Z mlynéfského pohledu ma mouka z tritikale vyraz-
né vys§i obsah popela, vzhledem k nesnadnému oddé-
lovani endospermu od obalt a klicku v disledku mor-
fologickych anomadlii na povrchu zrna (Gustafson
et al.,, 1991). Pfi porovnéni jakosti jarniho a ozimého
tritikale potvrzuje Gil (1995) niZsi mlynaiskou jakost
jarniho tritikale, zatimco obsah lepku, bilkovin i vaz-
nost mouky byly vy$Si; u reologickych vlastnosti
i amylolytické aktivity se rozdily mezi jarnimi a ozi-
mymi odradami neprojevily.

Pekaiska hodnota tritikale je podle vétSiny autor
nepfiznivé ovlivnéna vysokou amylolytickou aktivitou
a nizkym obsahem nekvalitniho lepku, projevujicim se
lepkavou stfidou chleba.

MATERIAL A METODA

V ramci fe$eného projektu GA CR 509/95/1285 byl
v Novém Mésté na Moravé ve skliziovych letech 1995
aZz 1997 zaloZen a vyhodnocen agrotechnicky polni po-
kus s jarnim tritikale. Stanovi$té se nachdzi v brambo-
raiské vyrobni oblasti, nadmoiskd vy$ka 600 m, pri-
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mérny ro¢ni uhrn srazek 721 mm, primérna roc¢ni tep-
lota 6,1 °C. Pada je piscitohlinitd, zasobenost ornice
fosforem stfedni, draslikem dobra, pH pudy 5, pida je
slabé humozni.

Polni pokus byl zaloZen vZdy na jafe podle této me-
todiky:
1. Zpracovani pady:

a) tradi¢ni, orba na 0,15 m, seci stroj Amazone,

b) bezorebné, podmitka do 0,10 m, seci exaktor

HORSCH;

2. Mineralni hnojeni:

N - tfi trovn& (30, 60, 90 kg N.ha™"), P — 80 kg.ha™!,

K - 100 kg.ha™! (v &istych Zivindch);
3. Ovéfované jarni tritikale: nl. SGU-164, nsl. SGU-

-181, kontrola — jarni pSenice Saxana;
4. Chemické oSetfeni proti plevelim — aktudlné podle

metodik UKZUZ;
5. Pokusy zaloZeny ve &tyfech opakovanich, skliziiova

parcela 20 m~;
Terminy seti: 21. 4. 1995, 4. 5. 1996, 12. 3. 1997,
Terminy sklizné: 5. 9. 1995, 3. 10. 1996, 30. 8. 1997.

Rok 1995 byl sriZkové i teplotné nadnormaélni
(870 mm, 6,9 °C). Prubéh vegetace byl uspokojivy, ne-
piiznivé se projevilo aZ destivé pocasi pii sklizni. Rok
1996 byl teplotné podprumérny (5,4 °C) a srazkové
mirné podpramérny (664 mm). Pozdni seti v dusledku
opozdéného jara zpusobilo, Ze porost byl FidSi a vyvo-
jové opozdény. VIhké a chladné pocasi v predskliziio-
vém obdobi prodlouZilo zrani, takZe sklizefi se uskutec-
nila az pocatkem fijna. V roce 1997 zapocala vegetace
brzy, vyvoj porosti negativné ovlivnily nadprimérné
cervencové srazky, vysoké teploty v srpnu (18,1 °C)
pak urychlily zrani a sklize.

Byly odebriny skliziové vzorky rostlin z 1 m
a vzorky ze sklizeného zrna na technologicky rozbor.
Pro uréeni technologické jakosti byla ze zrna stanovena
objemova hmotnost a podily na situ 2,5 mm, z celo-
zrného Srotu, ktery byl ziskdn pomletim zrna na $rotov-
niku MILL 120 fy Perten Instr., pak N-latky, mokry
lepek, ¢islo poklesu a byl proveden SDS-test pfi pouZi-
ti béZnych metodik (¢islo poklesu stanoveno podle
CSN ISO 3093 na viskoldzni fy ZEOS, SDS-test podle
PN 232/93 na pfistroji Seditester LS-03 fy ZEOS). Pro
dalsi rozbory bylo zrno pomleto na laboratornim mlyné
Quadrumat S (Brabender). Byla stanovena vytéZnost
mouky (jako soucet moucnych frakci A + B), z mouky
pak reologické vlastnosti tésta (vaznost mouky, vyvin
tésta, stabilita tésta podle ICC, pokles konzistence a va-
lorimetrickd hodnota) na valorimetru fy Labor MIM,
amylografickd hodnota a teplota mazovaténi na Bra-
benderové amylografu. Fotografie zrna byly pofizeny
na elektronovém mikroskopu TESLA BS 300.

2

VYSLEDKY A DISKUSE

Celkovy prehled o vynosech zrna tritikale a kontrol-
ni pSenice a souvisejicich ukazatell podle jednotlivych
variant v primérnych hodnotéch za roky 1995 az 1997
uvadi tab. 1.

ROSTLINNA VYROBA, 44, 1998 (8): 337-345



Vynosy zrna hodnocenych novoslechténi jarniho tri-
tikale (podle priméru let 1995 aZ 1997) se pohybuji
pfibliZné€ na stejné rovni, piicemz vynosova diference
mezi odradami je pouze 0,10 tha™!. U kontrolni odri-
dy jarni pSenice byl vynos zrna v porovnani s tritikale
nizsi 0 0,55 tha™'. Vynosové vysledky jarniho tritikale
ve shodé s literaturou (Masarykova, 1997) nazna-
Cily, Ze jeho odridy mohou zajistit i vy$Si vynosy zrna
nez jarni pSenice. Z vysledku je patrné, ze u nsl. SGU-
-164 byly dosaZeny nepritkazné vy33i hodnoty objemo-
vé hmotnosti zrna i podilu zrna nad sitem 2,5 mm, coZ
je v souladu i s vynosem zrna, pricemZ vyssi hodnota
objemové hmotnosti u pSenice byla podminéna vy3si
kompaktnosti zrna oproti volné struktuie zrna tritikale:

Vynos  Potet klasi Objemova Podil zrna
Odrada t zn") ol i hmotnost zrna  nad sitem
: (g1 2.5 mm (%)
SGU-164 3.62 510 660.9 72,6
SGU-181 3,52 554 652.5 71.3
Saxana
(kontrola) 3,02 534 767.8 71.2

Diference v primérnych vynosech zrna jarniho triti-
kale za celé pokusné obdobi (bez ohledu na droven
hnojeni a odriidu) mezi variantami zpracovani pudy je
statisticky nepriikaznd (u bezorebného seti byl vyssi
vynos v priaméru pouze o 0,22 tha™'). Malé rozdily
byly zaznamendny u po&tu klasi na | m? a také v hod-

notich objemové hmotnosti zrna a podilu zrna nad si-
tem 2,5 mm, které jsou souvztaZné s vynosem zrna:

N " % < . Objemova Podil zrna
Zl!l);m.ovﬂm (\l/z:?ls ) Pt;:c(l kr:\zsu hmotnost nad sitem
pady ’ zma (g17') 2,5 mm (%)
Tradicni 3.46 533 653.8 710
Bezorebné 3.68 532 6597 73,0

Byla rovnéz zji§téna statisticky vyznamna diference
ve vynosech zrna mezi obéma variantami zpracovéni
pudy, a to u obou novoslechténi (tab. II).

Stupiiované N-hnojeni (30, 60, 90 kg N.ha™') se po-
zitivné projevilo ve vynosech zrna (primérny narust
vynosu mezi krajnimi hladinami N-hnojeni Cinil 0,69
tha™), pficemz statisticky prukazny rozdil (LSD 5 %)
byl zaznamenan jen u n§l. SGU-164 (tab. II). Vynosova
reakce hodnocenych odrid naznacila, Ze aplikace 30 kg
N.ha™! je pro tvorbu poZadovaného vynosu nepostacu-
jici. Vynosova diference mezi hladinou 60 a 90 kg
N.ha™' nebyla vyraznd, coZ se predev§im ukazalo ve
sklizni v roce 1995, kdy pii 90 kg N.ha™! se projevila
vynosova deprese, kterd vSak u kontrolni pSenice nebyla
patrnd. Vysvétleni je tieba hledat v nepfiznivém dopadu
vysokych teplot i v nedostatku vldhy v dobé& zrani zrna
v tomto roce, ale hlavné pravdépodobné v tom, Ze se zde
uplatnila rozdilna reakce obou obilnin na N-hnojeni.

Se zvySujicimi se davkami N-hnojeni se sniZoval
(i kdyzZ statisticky neprukazné) pocty klasd na | m~,

I. Vynos zrna a souvisejici ukazatele u jarniho tritikale a jarni p3enice (Nové Mésto na Morave, pramér let 1995 az 1997) — The grain yield
and related indicators of spring triticale and spring wheat (Nové Mé&sto na Moravé, average for the years 1995 to 1997)

% Varianta S | % & Objemovi Podil zrna
Odrida’ Z‘.? (;“S"“‘“‘ N-hnojeni? (\:);‘:‘3?) P:;g"lk::iu hmotnost zrna® nad’ 2.5 mm
pacy: (kg.ha™") : (gl (%)
30 3,07 496 646,9 70,2
tradiéni” 60 3,66 489 655.8 7.5
SGU- 164 90 372 492 664.8 731
30 345 506 685,3 73.1
bezorebné'" 60 3.87 554 648.4 74.7
90 3.94 527 664.4 733
30 2,98 582 646,8 716
tradicni 60 3.46 581 651.4 69.1
SGU-181 90 3,89 560 657.3 70.2
30 3.23 517 656.5 727
bezorebné 60 3,63 510 657.1 71.3
90 3,95 572 646,4 73.0
30 2.69 527 763.3 68.2
tradiéni 60 3,08 581 773,9 70,2
Saxana . 90 347 585 760,7 72,9
kontrol
{kontrolz) 30 275 500 7771 68.6
bezorebné 60 299 sil 779.7 733
90 3,16 500 752.3 74.2

'variety, %s0il cultivation, *variant of N-fertilization, Yyield, *number of spikes per, “volume weight of grain, "share of grain above, *control,
p

’conventional, '
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II. Statistické vyhodnoceni vynosi zrna tritikale a souvisejicich ukazateld (Nové Mé&sto na Moravé, 1995 aZ 1997) — Statistical evaluation
of the grain yields of triticale and related indicators (Nové Mésto na Moravé, 1995 to 1997)

2 " 4 .5 Objemova Podil zrna
Odrida Faktor® Vynos zma Pocet klasi himothost: zrmas nad” 2.5 mm
zpracovéni pidy® x
SGU-164 PRECOVAE. PREY.
Primér let! N-hnojeni’ X
1995-1997 o8
V. X
SGU-181 zpracovéni pudy
N-hnojeni
x LSD5%
xx LSD 1 %

'nverage for years, 2vm—it:ly. *actor, ‘gmin yield, *number of spikes, ‘volume weight of grain, "share of grain above, %50il cultivation,

9N-fertilization

opa¢néd tendence je patrnd u podilu zrna nad sitem
2,5 mm a nevyrazny je vztah u objemové hmotnosti:

Uroveit  Vynosy Potet Objemova Podil zrma
hnojeni N zrna klasu hmotnost zrna  nad sitem
(kgha™')  (tha')  nalm? (gl™h 2,5 mm (%)

30 3,18 539 661,2 70,4
60 3,65 535 653,2 71,6
90 387 526 656,0 73,1

Vynosy zrna podle hodnocenych agrotechnickych
zasahu ve skliziiovych letech 1995, 1996 a 1997 jsou
zndzornény na obr. 1 a 2.

Technologické charakteristiky jarniho tritikale jsou
uvedeny jako primérné hodnoty za roky 1995 aZ 1997
v tab. III. Hodnoty mokrého lepku se vztahuji jen na
rok 1997, ponévadZ u nékterych vzorki ze sklizné
1995 byl lepek drobivy a nebylo moZno jej vyprat, coz
se pak celkové projevilo u vzorki ze sklizné 1996. Vy-
razny dopad nepfiznivych povétrnostnich podminek ro-
ku 1996, projevujici se drobnymi, mnohdy nedozralymi
a §patné vyvinutymi zrny, napadenymi plisnémi, doku-
mentuji fotografie. Na obr. 3, zobrazujicim pfi¢ny fez
zrna, je patrné drobné nedozralé zrno a stfedova $térbi-

SGU-181

1. Vynosy zrna jarniho tritikale pfi rozdilném zpracovani pady
(Nové Mésto na Moravé, 1995 aZ 1997) — Grain yields of spring
triticale at different soil cultivation (Nové Mé&sto na Moravé, 1995
to 1997)

T - tradiéni — conventional
B - bezorebné — no-till

340

na, navazujici na obilni ryhu, je prorostla vlakny plisni.
Drobné zrno v tomto skliziiovém roce (1996) ma ab-
normalné nizké prumérné hodnoty objemové hmotnosti
(599 g) i podily zrna nad sitem 2,5 mm (49,2 %), jakoZ
i dalsi ukazatele, jako je napf. vytéZnost mouky.
Ovlivnéni jakosti zrna prib&hem povétrnosti v jed-
notlivych letech, N-hnojenim, zpracovinim pudy a ge-
netickou odlinosti, které prokazala na sledovanych ja-
kostnich ukazatelich analyza variance, dokumentuje
u vybranych ukazatel tab. IV. Konkrétni vysledky uvadi
pak tab. V, z niZ podle jednotlivych hodnot (LSD 5 %)
a prumérnych hodnot lze zjistit vliv sledovanych faktord.
Z tab. IV a V je zfejmé, Ze ro¢nik, resp. prubéh
povétrnosti nejvyraznéj§im zpisobem (velmi vysoce
vyznamné) ovlivnil jakost zrna jarniho tritikale, a to
u viech ukazatell jakosti (tab. IV). V roce 1996 mélo
drobné zrno vysoky obsah bilkovin (primér 13,76 %),
coZ je hodnota vy3si o 0,98 % oproti priméru roku
1995 a o 1,64 % viici roku 1997. S vysokym obsahem
N-latek souvisi i nejvyssi hodnota SDS-testu (32,5 ml),
jeZz je zhruba o 30 % vy3§i oproti roku 1995 a 1997.
Drobné zrno v roce 1996 podminilo abnormalné niz-
kou vytéZnost mouky (pramér 54,12 %), zatimco vy-
t&Znost mouky v letech 1995 a 1997 byla o cca 11 %

1995
1996

SGU-181

2. Vynosy zrna jarniho tritikale pfi rizném N-hnojeni (Nové Mé&sto
na Moravé, 1995 aZ 1997) - Grain yields of spring triticale at dif-
ferent N-fertilization (Nové Mé&sto na Moravé, 1995 to 1997)
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I1I. Hlavni ukazatele technologické jakosti jarniho tritikale a pSenice (prumér let 1995 aZ 1997) — Main indicators of technological quality of spring triticale and wheat (average for the years 1995 to 1997)

Odrida! Zpracovani N-hnojeni’ N-lﬁ(ky" Mokry l(epek5 SDS-test Cislo VytéZnost Vaznost Pokles Valorimetrickd Am'ylograﬁcké Popel"2
pudy? (kgha') | (% susiny'®) | (% sudiny) (ml) poklesu® (s) | mouky’ (%) | mouky® (%) istence’ (BJ) | hodnota'® maximum'! (BJ) | (% susiny)
tradini'? 30 12,81 17,5 26,1 67,7 61,5 58,7 210 24 63
tradiéni 60 12,56 17,4 26,6 68 60,0 58,3 198 25 55
SGU-164 tradicni 90 13,35 21,7 29.6 70 60,8 59,1 212 24 57
bezorebné'* 30 13,11 18,8 28,0 63 60,8 58,6 205 24 53
bezorebné 60 12,92 19,7 26,0 65 60,7 59,1 198 25 50
bezorebné 90 13,77 25,3 30,7 70 60,3 59.3 200 27 52
tradicni 30 12,34 159 259 66 62,7 56,9 203 23 52
tradiéni 60 12,67 18,6 26,1 62 62,9 56,6 198 24 53
SGU-181 tradi&ni 90 13,11 20,8 277 63 61.9 57,1 205 23 52
bezorebné 30 12,45 15,2 24,5 64 63,7 58,1 210 23 52
bezorebné 60 12,40 17,0 27,1 65 61.8 59,2 198 25 52
bezorebné 90 13,16 24,1 27,0 62 61,8 58,7 215 23 45
Prumér'® SGU-164 13,08 20,1 27,8 67,3 60,7 58,9 203,8 24,8 55,0 0,790
Pramér SGU-181 12,69 18,6 26,4 63,7 62,5 57.8 204,8 235 51,0 0,870
Celkovy pramér'¢ 12,89 19,4 27,1 65,5 61,6 58.4 204,3 24,2 53,0 0,830
P3enice!” (celkovy pramér) 14,15 273 57,6 174 65,3 94 45,5 0,618

; NS 2 P E . 2 5 . . s : : . 12 13 .
variety, Zsoil cultivation, *N-fertilization, ‘crude protein, Swet gluten, ['fallmg number, "flour yield, $flour rheology, %decrease in consistency, yalorimetric value, ' I:lmylogral;:hlc maximum, “ash, “conventional,

14

no-till, lsavcmge,

Stotal average, ~'wheat,

dry matter




IV. Ovlivnéni hlavnich jakostnich ukazateld jednotlivymi faktory podle analyzy rozptylu — Influence of main quality indicators by different

factors according to the analysis of variance

Ukazatel' Fabtod
roky'" N-hnojeni' odrida'? zpracovani pady'?
N-latky? XXX XXX X
SDS-test XXX X
Cislo poklesu? XXX x
Vytéznost mouky* XXX X XXX
Vyvin tésta’ XXX XXX
Pokles konzistence® XXX XX
Valorimetrickd hodnota’ XXX
Amylografické maximum® XXX X

X

XX

pritkazné na hlading'* 95 %

prikazné na hladiné 99 %

xxx prikazné na hlading 99.9 %

lindicator, 2crude protein, 3falling number, *flour yield, 3 rheological
xnmylogrnphic maximum, *factor, loyt:.'lrs. YN-fertilization, 'zvaric!y, “soil cultivation, Hsigniﬁcam on level

Vi

Minimal 16

i prikaznd

(LSD 5%) and means of main quality indicators according to the factors

empertics of dough, “decrease in consistency, "valorimetric value,
1

(LSD 5 %) a pruméry hlavnich jakostnich ukazateli podle faktori — Minimum significant difference

Ukazatel! LSD(5%) | Roky" | Pramer'! "('l'(‘;f’,fjﬂi;z Pramér | Odrada® | Pramér ﬁ’;;ﬁ?"“""‘
- 3var. 0286 | 1995 1278 30 1268 | SGU-I64 | 1308
s SO 2var 0233 | 199 13.76 60 1264 | scu-1si 12,69
1997 12,12 90 13,35
3 var. 2,217 1995 24,70 30 26,12 SGU-164 27.84 T 27,01
i 2var. 1810 | 1996 32,55 60 2646 | SGU-181 2639 | B27.22
1997 24,09 90 2871
o . 3var. 2937 | 1995 61,42 30 6508 | SGU-l64 | 6717 | T66.33
o poneny 2var. 2398 | 1996 61.00 60 6500 | SGU-181 6367 | B 6450
1997 7383 90 66.17
. .| van 203 | 1995 6503 0 6216 | SGU-I64 | 6067 | Tél.62
papeanost mouky™ | var. 2308 | 1996 54,12 60 6134 | SGU-I8I 6246 | B 6150
1997 65,53 90 6119
3var. 6575 | 1995 43553 30 5229 | sGu-les | 4925 | T 5203
Vyvin tésta’
. 2var. 5369 | 1996 5752 60 5262 | sGu-1s1 | s775 | Bsags
1997 59.45 90 55,61
pokles kommisencgt | 20T | 1995|2008 30 20708 | SGU-164 | 20389 | T 204,00
B) 2var. 2781 | 1996 166,25 60 19833 | SGU-I81 | 20500 | B 20444
1997 206,25 90 20792
b s Ivar 1672 | 1995 18.92 30 2358 | SGu-le4 | 2494 | T2389
s 2var. 1365 | 1996 29.58 60 2492 | SGU-ISI | 2361 | B 2467
1997 2433 90 24,33
Ivar. 5617 | 1995 39,17 30 5500 | SGu-le4 | 5500 | Tss2s
i e 2var. 4,586 | 1996 35.42 60 5250 | SGU-I8I 5083 | BS0SS
1997 84,17 90 51,25

T
B

= tradi¢ni — conventional
= bezorebny - no-till

lindicator, *crude protein, 3 falling number, “flour yield, 5rhcological properties of dough, “decrease in consistency, "valorimetric value,

xnmylogmphic maximum, ’dry matter, "’yenrs,

342

1

average, !2N.fertilization, l'.‘v:n'iely, Hsoil cultivation
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1995 1996 1997

3. Pri¢ny fez zrmem jarniho tri-
tikale n3l. SGU-181 (sklizen
1996). 30x zvétieno, foto Lho-
tecky — Cross section through
the grain of spring triticale of
new variety SGU-181 (harvest
of 1996); magnification
30 times, photo by Lhotecky

4. Urovei vybranych ukazateli jakosti jarniho tritikale v letech 1995 az 1997 — The level of selected indicators of quality of spring triticale

in the years 1995 to 1997

a) obsah N-litek (%) — crude protein content (%)
b) SDS-test (ml) — SDS-test (ml)

¢) Cislo poklesu (s) - falling number (s)

d) vytéznost mouky (%) — flour yield (%)

vy§si. Drobné zrno, a tim 1 nizkou vytéznost mouky
potvrzuje zejména abnormalné nizky podil plnych zrn
(49,3 %), ktery je téméf o polovinu niZ§i nez v roce
1995 (pramér 86,1 %). Nedozrilost zrna v roce 1996,
resp. vysokou amylolytickou aktivitu dokldda ¢islo po-
klesu a rovnéz uroven amylografického maxima, které
mélo v ramci sledovanych rokd nejnizsi hodnotu
(35,42 BJ). S vysokym obsahem N-litek v roce 1996,
resp. s nejvyssi drovni SDS-testu jsou v souladu po-
mérné pfiznivé reologické vlastnosti, jako je vyznamné
nejnizsi uroven poklesu konzistence (166,2 BJ) i nej-
vy$si valorimetricka hodnota (35,4). V roce 1997, kte-
ry byl pfiznivy zejména v dobé sklizné. byla docilena
vyznamné vy$§i hodnota Cisla poklesu (73,8 s) a ob-

ROSTLINNA VYROBA, 44, 1998 (8): 337-345

¢) pokles konzistence (BJ) — decrease in consistency (BJ)
f) valorimetrickd hodnota — valorimetric value
g) amylografické maximum (AJ) - amylographic maximum (AJ)

osa x: roky — x axis: years

dobné i hodnota amylografického maxima (84,2 BJ),
coz signalizuje relativné nejnizsi amylolytickou aktivitu
zrna v rdmei (i pokusnych let, a tim i ponékud vhod-
néjsi predpoklady pro pekaiské uplatnéni.

N-hnojeni ovlivnilo hlavné troveii obsahu N-litek,
pficemZ nejvyssi hodnoty 13,35 % bylo dosazeno pri
urovni 90 kg N.ha ""a obdobné tomu bylo u SDS-testu,
coz byva obvyklé u obilnin. Se stupfiovanym N-hnoje-
nim a zvySovanim obsahu bilkovin v zrnu souvisi
i zvySovani vaznosti mouky (Gil, Narkiewicz-
-Jodko, 1997), coz se v naSem pripadé plné proka-
zalo jen v roce 1997, kdy nejvyssi vaznosti mouky
60,5 % bylo dosazeno pii drovni 90 kg N.ha™'. Vy-
znamné vyS§§i vytéznost mouky (62,7 %) byla pfi nejnizsi

w
'S
w



urovni N-hnojeni (30 kg N.ha™'), coz souvisi ziejmé
s vét§im zrnem u této varianty. Primérné vysledky
ukazuji (tab. V), Ze stupiiovanym N-hnojenim klesa vy-
t&¢Znost mouky, coZ je v souladu s poznatky, které uva-
di Gil (1997). Stiedni droveii N-hnojeni (60 kg N.ha")
se priznivé projevila v poklesu konzistence tésta vy-
znamné nejnizsi hodnotou 198,3 FJ i nejpriznivéjsi va-
lorimetrickou hodnotou, i kdyZ bez statistické vy-
znamnosti.

Co se tykd odrud, nebyly rozdily pfili§ vyznamné.
N3I. SGU-164 mélo vyznamné vy3§i obsah N-litek
a vys8i ¢islo poklesu, s &imZ souvisi i vy$§§i hodnota
SDS-testu, amylografického maxima i valorimetrické
hodnoty, ovSem bez statistické vyznamnosti. Naopak

344

S. Vchlipenina aleuronové vrst-
vy do endospermu u tritikale
n3l. SGU-164 (sklizei 1996);
180x zvé&tieno, foto Lhotecky —
Infolding of aleuronic layer
into endosperm in triticale,
new variety SGU-164 (harvest
of 1996); magnificication 180
times, photo by Lhotecky

6. Pii¢ny fez povrchovymi
vrstvami  pSenice  Saxana
(sklizeni 1996); 180x zvéteno,
foto Lhotecky — Cross section
through the surface layers of
the Saxana wheat (harvest of
1996); magnification 180
times, photo by Lhotecky

u nl. SGU-181 byla vyznamné vy38i vytéZnost mouky
(62,46 %) a vyvin tésta (57,7 s).

Rozdilny zplsob zpracovani pidy ovlivnil sledova-
né ukazatele nejméné. Pouze amylografické maximum
bylo vyznamné vy$§i u tradi¢niho zpracovéni pudy
(55,0 BJ) a tento zplisob zpracovéni se projevil pfizni-
véji 1 u Cisla poklesu, i kdyZ bez statistické vyznamnos-
ti, coZ prokazuje ponékud niZ$i amylolytickou aktivitu
oproti bezorebnému zplisobu. Naproti tomu valorimet-
rickd hodnota u bezorebného zpracovani je podle pri-
mérné hodnoty (24,7) pfiznivéjsi u tradi¢niho zpisobu
(23.9). Tato zjisténi jsou v souladu s poznatky, které
uvadéji Krezel, Gil (1992), podle nichZ prohlou-
beni orby jakost tritikale vyznamné neovlivnilo. Roz-
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dilnost skliziiovych roka v urovni vybranych ukazatelu
jakosti je pro ndzornost uvedena na obr. 4.

Ve srovnéni s kontrolni jarni pSenici odriidou Saxa-
na se ob€ nsl. SGU-164 a SGU-181 vyznaCovala zfe-
telné niZ§i mlynaiskou hodnotou podle objemové
hmotnosti a vytéZnosti mouky, jak obdobné uvadgji
napf. Macri et al. (1986). Obsah popela v moukach
z tritikale pfi stejném vymleti jako u pSenice byl v pri-
méru 0 0,212 % vy3si v dusledku morfologickych de-
fekt, na coZ upozoriiuji Weipert (1986) a Zed-
dies et al. (1984). Odli$ny charakter zrna tritikale,
projevujici se vinitym povrchem zrna a odstdvanim pe-
rikarpu od aleuronové vrstvy a endospermu, ve srovna-
ni s pSenici je patrny z obr. 5 a 6.

Z ukazateli pekaiské jakosti méla obé& novoslechténi
vyrazné niZ§i drovenn SDS-testu, hor$i reologické vlast-
nosti, niZ§i obsah N-latek a vy3§i amylolytickou aktivi-
tu oproti pSenici, coZ je v souladu se zji§t€nim fady
autord (napf. Hap, Pelikéan, 1995). Porovnani
drovné hlavnich jakostnich ukazateld u n§l. SGU-164
a SGU-181 a kontrolni pSenice je uvedeno na obr. 7.
Naopak kladné je tfeba u tritikale hodnotit vy$si nut-
ri¢ni (krmnou) hodnotu oproti pSenici, v dusledku pfiz-
nivéjSiho obsahu esencidlnich aminokyselin, coZ bude
zpracovano v samostatném pfispévku.

Price je soudésti feSeného grantu GA CR, r. &.
509/95/1285.
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VLIV NEKTERYCH FYZIKALNICH VLASTNOSTI TRAV
A JETELOVIN NA PRIJEM PICE ZVIRETEM

THE EFFECT OF SOME PHYSICAL PROPERTIES OF GRASSES
AND CLOVER CROPS ON INTAKE OF FORAGE BY ANIMAL

V. Mika!, A. Kohoutek', J. Pozditek’, J. Smrz’, S. Beran®

! nstitute of Agricultural and Food Information, Praha, Research Station of Grassland
Ecosystems, Jevicko, Czech Republic

2Research Institute for Cattle Breeding, Ltd., Rapotin, Czech Republic

3TAGRO Cerveny dviir, Ltd., Breeding Station, Tdbor, Czech Republic

ABSTRACT: Evaluation of the relationship of some physical properties to VI (voluntary intake of forage by animal) in three
heterogenic sets is presented in the paper. The aim of the study was to consider which these indirect characteristics can be
used to estimate VI in breeding of clovers and grasses, pratotechnical research etc. till the time when suitable calibrations of
VI prediction using the technology of near infrared spectroscopy (NIRS). In 1996 from semi-pilot trials conducted with grass
varieties and their mixtures with red clover at the Research Station of Grassland Ecosystems Jevitko 12 large-volume samples
were harvested in two single cuts (in approximately optimum date) (each of a weight of 4 t) which were frozen at —40 °C
and kept to the time of administration at =20 °C. Parallelly with it, a part of harvested mass was used for silage (at decreased
dry matter) in concrete silage chambers and a sample of permanent grassland was added to this. VI was determined in these
samples under routine standardized conditions of stable feeding trial (with heifers of the Cestr breed at the Research Institute
of Cattle Breeding Rapotin, and wethers of the Merino breed of meat type at the Central Control and Testing Institute for
Agriculture Opava). In addition, 15 samples of grasses and clover crops from the Plant Breeding Station Cerveny Dviir from
the first cut, harvested in differentiated way according to the growth stage (grasses at the beginning of heading, clover crops
at the onset of anthesis) were used and kept to the time of administration by dairy cows as a silage in round foil-wrapped
bales. Tests were carried out in groups (heifers 4, dairy cows 6, wethers 5 animals) with animals of the same age and balanced
live weight (300 or 585 and 60 kg on average). Tested feeds were supplied as the only bulk feeds twice a day. Preparation
period was prior to the testing proper (lasting 14 days) in which, among other things, minimum amount of supplied forage
was determined. This amount was increased by 15% in such a way to leave a small amount of feed (this amount was weighed)
before following feeding in the trough. Amount of taken forage was expressed as the intake of dry matter in g.W'0 75, Of the
physical characteristics the following ones were evaluated in the plot: flexibility according to nine-point (breeding) scale by
the touch in several places in the stand (Mika et al., 1997). The taxation alone needs care and certain experience. Further-
more, based on manual separation of taken parallel samples (during harvest) at Jevitko, leafing, i.e. percentage of leaves per
sample, related to dry matter, was evaluated. Harvesting cutter Claas Jaguar 850 (at Jevitko) was adjusted to the 6 cm length
of the chaff. Forage was filled in boxes which were weighed and then their density related to dry matter was expressed. The
density of the whole forage in round bales was also related to dry matter. Small samples were taken during harvest (each
weighing about 1 kg), a part of them was dried in the whole state (for chemical analyses), a part was cut to the length of
5 mm and subsequently dried in the laboratory drying room with forced circulation of air at 60 °C. The first fraction was
ground on the laboratory grinder Pulverisette 15 with standardized sieve and fineness of particles £ 1 mm. After thorough
homogenization the material was by the feeding hopper filled always by the same way into | litre graduated cylinder and
after weighing its density was expressed (Tabs I to III). The second fraction served for determination of the need of electric
energy for grinding of 5 g of dry sample (GER) (Mika, Paul, 1988). According to the relationship of VI (g.W“”S) =
91.74 - 55 log x where x = GER, VI was estimated (Chenost, 1966). None of the studied characteristics of nutritive value
of forage demonstrated a regular close relationship to VI (Tabs I, II). On the other hand, some physical properties of forage
showed a significantly close relationship to VI, particularly flexibility of leaves and stems (evaluated in the stand before
harvest) and GER (determined in cut dry material). The relationship of VI calculated after Chenost (1966) from determined
GER is interesting, which in comparison with simple GER (Tabs I, III) gave significantly lower standard error of regression
sy, x- With respect to the complex character of VI it cannot be expected a priori a sufficiently accurate prediction on the basis
of single or several characteristics of forage, routinely determined in the laboratory. The method in vivo still remains as
a decisive one standardized in performance of stable or pasture trial (e.g. Mika et al., 1997). Based on our results (Tabs I,
III) it is recommended to use some physical properties as indirect correlated characteristics for evaluation of VI in breeding,
pratotechnical research etc. Flexibility of leaves (Tabs I, IIT) was showed to be very undemanding and also efficient method
of evaluation which was used with success by Jadas-Hecart etal. (1969) and Gillet, Jadas-Hecart (1965) as
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a criterion for selection of tall fescue, orientated to better palatability and intake. Regularly close relationship to VI shows
GER under prerequisite that the tested material was cut more for further chaff (optimum 5 mm) and a great care was devoted
to measurement (Mika et al,, 1997). If standard measurement is disturbed a little, reproducibility of results falls quickly
and relationships to VI become more free. The spectroscopy method seems to be a very hopeful method for direct prediction
of VI in near infrared region (NIRS). The latest news expect that just VI will become in the near future the most significant
application of the NIRS technology in the interest of agricultural practice (Shenk, Westerhaus, 1991). Generally
speaking, the prediction of VI using NIRS is limited by problems which follow above all from measurement of VI as such
in in vivo trials (Mika et al., 1997) under the influence of disturbing factors which have nothing in common with the
properties of the forage alone. Calibration equation for the device NIRSystems 6500 was developed using 27 samples of
grasses and clover crops which were tested for VI in heifers for the last three years. The standard error of calibration (SEC)
for VI was here 12.4% what is only little acceptable for practical application. Much more suitable samples should be prepared
for calibration (n < 100 to 200).

grasses; clover crops; physical properties; intake of forage by animal; prediction; NIRS

ABSTRAKT: Dobrovolny pfijem susiny (VI) byl hodnocen u 12 velkoobjemovych vzorki (4 t) pice konzervované zamra-
Zenim, 13 sildZi a 15 sendZi na jalovicich, dojnicich a skopcich a vyjadfen jako pfijem su§iny.den".H’°'75. Z&dna z charak-
teristik vyZivné hodnoty pice neposkytla pravideln& té€sny vztah, prakticky pouZitelny k predikci VI. Naproti tomu pomérné
tésné vztahy se ukdzaly u né€kterych fyzikdlnich vlastnosti trav a jetelovin, piedeviim flexibilita listd a stébel, hodnocend na
rostlindch pfed sklizni bodovym zpiisobem (hmatem), a spotfeba energie k semleti 5 g suchého vzorku (GER). Jako perspek-
tivni metodu predikce VI povaZujeme reflexni spektroskopii v blizké infradervené oblasti (NIRS), jeji plné vyuZiti v tomto
ohledu je v¥ak limitovdno nedostatkem referen¢nich vzorki pice s hodnovérnymi udaji VI, nam&fenymi v krmnych pokusech.

Pokrauji prace na pofizeni odpovidajici kolekce vzorki a pfisludnych kalibraci.

trivy; jeteloviny; fyzikdlni vlastnosti; pfijem pice zvifetem; predikce: NIRS

UvoD

Hodnoceni dobrovolného pfijmu pice zvifetem (dile
VI) u heterogennich soubord vzorki 1ze s pfijatelnou
pfesnosti provést jen pfimym stanovenim na skupiné
zvifat v pastevnim ¢&i stdgjovém krmném pokusu. Slech-
t&ni picnin bez zkouméni na zvifatech je zbyte¢né a ne-
muZe pfinést nic perspektivniho (Zeman, pisemné
sd&lenf). Zddnym chemickym rozborem nelze stanove-
ni VI uspokojivé nahradit. U relativné homogennich
souborti (napf. v rdmci botanického druhu, stejné ris-
tové faze, zpisobu konzervace) Ize vyuZit odhad podle
nékterych korelovanych charakteristik, pfedeviim po-
dle fyzikélnich vlastnosti pice (Minson, 1977; Mi-
ka et al., 1997).

V predloZené praci podavame vyhodnoceni vztahu
nékterych fyzikalnich vlastnosti k VI (dobrovolny pfi-
jem pice zvifetem) u tii heterogennich soubort. Cilem
je zvazit, které tyto nepfimé charakteristiky vyuZivat
pro odhad VI ve $lechténi jetelovin a trav, pratotech-
nickém vyzkumu apod. do doby, neZ budou vyvinuty
vhodné kalibrace predikce VI pomoci techniky reflexni
spektroskopie v blizké infracervené oblasti (NIRS).

MATERIAL A METODA
Z poloprovoznich pokusu s odrudami trav a jejich
smésmi s jetelem lu¢nim na VSTE Jevi¢ko bylo v roce

1996 ve dvou secich sklizeno jednorazové (v pfiblizné
optimélnim terminu) 12 velkoobjemovych vzorku (po
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ca-4 t), které byly zamrazeny pfi —40 °C a uchovany
do doby zkrmovani pii —20 °C. Paralelné byla ¢ast skli-
zené hmoty silaZovéna (pfi sniZené suSin€) v betono-
vych sildZnich komorich s tim, Ze sem byl pfifazen
vzorek smiSeného lu¢niho porostu. VI byl u téchto
vzorki stanoven za obvyklych standardizovanych pod-
minek (Pozdi§ek, 1997) stdjového krmného pokusu
(s plemeny jalovic Cestr na VUCHS Rapotin a skopcti
masného typu Merino na UKZUZ Opava).

Dale bylo pouZito 15 vzorkua trav a jetelovin ze
Slechtitelské stanice Cerveny Dvar z prvni sede, skli-
zenych diferencované podle rustové fize (travy na za-
&atku metani, jeteloviny na zadatku kvétu) a uchova-
nych do doby podavani dojnicim jako sendZ v kulatych
balicich ve folii.

Testy byly provadény na skupinich (jalovice 4, doj-
nice 6, skopci 5 kust), se zvifaty stejného véku a vyrov-
nané Zivé hmotnosti (pramérné 300, resp. 585 a 60 kg).
Zkou$ena krmiva byla podavéana jako jediné objemné
krmivo  dvakrat denné. Pred vlastnim testovanim pro-
béhlo pfipravné obdobi (v délce 14 dni), v némzZ se mj.
stanovilo minimalni mnoZstvi poddvané pice, které by-
lo zvySeno o 15 % tak, aby pred nasledujicim krmenim
ve Zlabu zbylo malé mnoZstvi krmiva, které se vaZilo.
MnoZstvi piijaté pice bylo vyjadieno jako piijem suSi-
ny v g.H‘g"lJS [HO'75 = kg metabolické velikosti téla
(v &estin€) podle Klebera z roku 1932, ktery pouZival
zkratku WO73 (v angli¢ting) jako nepojmenovanou jed-
notku].

Z fyzikalnich charakteristik byla na parcele hodno-
cena flexibilita (ohebnost) podle devitibodové (Slechti-
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telské) stupnice pohmatem na nékolika mistech v po-
rostu (Mika et al, 1997). Vlastni taxace vyZaduje
petlivost a ur€itou zkuSenost. Déle se na zdkladé ruéni
separace odebranych paralelnich vzorka (pfi sklizni)
v Jevicku hodnotilo olisténi, tj. procentualni podil lista
ve vzorku, vztazeny k suSiné. Sklizeci fezatka Claas
Jaguar 850 (v Jevicku) byla nastavena na délku fezanky
6 cm. Pice se plnila do beden, které byly vaZeny a na-
sledné byla vyjadfena jeji hustota, vztaZend k suSing.
Hustota celé pice v kulatych balicich byla rovnéz vzta-
Zena k su$iné. Pfi sklizni byly odebrany malé vzorky
(po ca 1 kg), ¢ast z nich usuSena v celém stavu (pro
chemické rozbory), ¢ast pofezdna na délku § mm a na-
sledné usuSena v laboratorni suSarn€ s nucenym obé-
hem vzduchu pfi 60 °C.

Prvni frakce byla semleta na laboratornim fezacim
mlynku Pulverisette 15 s normalizovanym sitem a jem-
nosti &astic £ 1 mm. Po dukladné homogenizaci byl
material pomoci nasypky nasypan vZdy stejnym zpuso-
bem do odmérného vélce o objemu | | a po zvaZeni
vyjiddiena jeho hustota (tab. I aZ III). Druhé frakce
slouZila ke stanoveni potieby elektrické energie k sem-
leti 5 g suchého vzorku (GER) (Mika, Paul, 1988).
Podle vztahu VI (g.H%7%) = 91,74 - 55 log x, kde x =
GER, byl proveden odhad VI (Chenost, 1966).

VYSLEDKY

Z4dn4 ze sledovanych charakteristik vyZivné hodno-
ty pice nevykazovala pravidelny té€sny vztah k VI
(tab. I, II). Tésny negativni vztah u obsahu tuku v jed-
nom piipadé (tab. I) miZe byt povaZovan za nahodily
vzhledem k nizké variabilité hodnot (x % s), coZ pod-
poruje i neprikaznost tohoto vztahu v tab. II pii vétsi

variabilit¢ hodnot. Naproti tomu né&které fyzikalni
vlastnosti pice prokéazaly pozoruhodné t€sny vztah
k VI, zvlast€ flexibilita listi a stébel (hodnocena v po-
rostu pred sklizni) a GER (stanoveny na pofezaném
suchém materialu). Zajimavy je té€sny vztah VI vypo&-
teného podle Chenost (1996) ze stanoveného GER,
ktery ve srovnani s prostym GER (tab. I, III) poskytl
vyznamné niZ8i stiedni hodnotu chybového Clenu re-
grese sy, .

DISKUSE

Vzhledem ke komplexnimu charakteru VI nelze
a priori ofekévat dostate¢né piesnou predikci na zakla-
dé jedné Ci nékolika charakteristik pice, béZné stanovo-
vanych v laboratofi. Jako rozhodujici zlistivd metoda
in vivo standardizovand v provedeni stidjového Ci pas-
tevniho pokusu (napi. Mika etal., 1997). Na zdkladé
nafich vysledkd (tab. I, III) doporutujeme vyuZit né-
kterych fyzikalnich vlastnosti, jakoZto nepfimych kore-
lovanych charakteristik pro hodnoceni VI ve Slechténi,
pratotechnickém vyzkumu apod., k ¢emuZ dospéli uZ
pfed lety Minson (1977) a Minson, Wilson
(1994). V tomto ohledu se jako velice nenaro¢na a pfi-
tom efektivni metoda hodnoceni ukdzala flexibilita lis-
tu (tab. I, III), kterou uspésné kdysi pouzili Jadas-
-Hecart et al. (1969) a Gillet, Jadas-He-
cart (1965) jako kritérium selekce kostfavy rakosovi-
té, zamé&fené na lep§i chutnost a pfijem. Z tohoto prog-
ramu vznikly francouzské odrady Lutine a Lunibelle,
které dobytek na pastvinach udajné velice ochotné pri-
jima (Mousset, ustni sdéleni).

Pravidelné té€sny vztah k VI vykazuje GER za pfed-
pokladu, Ze zkouSeny materidl byl pofezin spiSe na

I. Fyzikélni vlastnosti a nutri¢ni hodnota zamraZené pice a jejich vztah k piijmu pice (n = 12) — Physical properties and nutritive value of

frozen forage and their relationships to the forage intake (n = 12)

Nezévisle proménna hodnota' (x) xts rts y=a+bx Fyi™
Suina? (%) 18,89 + 1,68 | -0,364 + 0,274

NL? (g-kg~! sudiny'?) 145+ 14 0,380 + 0,271

Tuk* (gkg™! susiny) 23+4 -0.750 £ 0,138 | y=28,86 - 0.433x +6.87
Vldknina® (gkg™' susiny) 256 + 41 0,385 + 0,269

BNLV*® (g-kg™! susiny) 456 + 40 -0,288 * 0,290

Popel’ (g-kg™! susiny) 120+ 23 -0,286 % 0,290

Olisténi* (% v suSing) 462 £8.5 -0.,075 £ 0.314

Flexibilita listu” 6,08 + 2,36 0,708 + 0,158 v = 14,88 + 0,694x + 2,090
Hustota suché semleté pice ' (g.dm™) 281 + 64 -0,410 + 0,263

Hustota fezanky'' (kg.m™) 126 + 12 -0,099 + 0,313

GER (WIS g susiny) 2086 £ 1,96 | -0.907 £ 0,056 | y=4145-1071x +4.76
VI dle Chenost (1966) z GER (g suiny.H™"7%) 19,29 + 2,26 0,905 * 0,057 y =123 + 0,927 + 1,10

Ty =VI=19.10 £ 231 (g susiny. H ™)
jen u vyznamnych vaztaha'? (P < 0,05)

'independent variable value, 2dr{ matter, “crude protein. *fat, fibre, *N-free extract. "ash. *leafyness. “flexibility of leaf,
of dry matter, I‘nnly in significant relationships

ground forage, " chaff density, L
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II. Fyzikdlni vlastnosti a nutri¢ni hodnota travnich sildZi a jejich vztah
grass silages and their relationship to the forage intake (n = 13)

k pfijmu pice (n = 13) - Physical properties and nutritive value of

Nezivisle proménna hodnota' (x) its rts y=a+ b Sope
Susina® (%) 31,28 £7,12 0,527 £ 0,218
NL? (g.kg ' susiny'?) 157 + 27 0.212 + 0,288
Tuk* (g-kg' susiny) 3311 0,135 + 0,296
Vldknina® (g.kg" sudiny) 25975 -0.367 + 0.261
BNLV® (g-kg™! susiny) 376 + 57 0,039 + 0,301
Popel” (g-kg™" suginy) 151+ 23 0,083 0,299
Hustota suché semleté pice"’ (g.dm"’) 294 = 51 0,499 = 0,226
Hustota fezanky'' (kg.m™) 137 £ 42 0,190 £ 0,291

'y = VI=21.17 £ 1,38 (g susiny.H ")
" jen u vyznamnych vztahi'? (P < 0,05)

For 1-7, 10-13 see Tab. |

111. Fyzikilni vlastnosti sendZi a jejich vztah k pfijmu pice (n = 15) - Physical properties of silages and their relationship to the forage intake

(n=15)

Nezivisle proménnd hodnota' (x) X rs y=a+bx' $ice
Flexibilita listu” 4,87 + 247 0,935 + 0,035 y = 11,02 + 0,688x + 2,040
Hustota suché semleté pice'" (g.dm™) 286 £ 54 -0.862 = 0,071 ¥y =605+ 0,029x + 8.69
Hustota sendze'* (kg.m™) 220 + 45 ~0.836 + 0,084 y = 6.97 + 0,034x +798
GER (Wh/S g susiny'?) 2545 +3.50 | 0,903 + 0,051 v =2631 - 0470x +6.99
VI dle Chenost (1966) z GER (g suginy.H"‘”S) 14,65 £ 3,20 0,898 + 0,054 v =688 +0,510x + 1,86

'y = VI = 14,36 * 1,82 (g suliny. H"7%)

For 1. 9. 10, 12 see Tab. I, l"sil:lge density

delsi fezanku (optimum 5 mm) a méfeni je vénovéina
vysokd peclivost (Mika et al., 1997). Pokud se jen
nepatrné naru$i standardni prib&h méfeni, reproduko-
vatelnost vysledki rychle klesa a vztahy k VI se stavaji
volnéj§imi. Vzhledem k tomu, Ze jde jiZ o metodu vy-
vojové piekonanou, nedoporuéujeme ji v souasné do-
b& vibec zavadét.

Naproti tomu se k pfimé predikci VI ukazuje jako
velice nadé€jnd metoda spektroskopie v blizké infrader-
vené oblasti (NIRS). Prvni ji k tomuto di¢elu pouZili
Norris etal. (1976) se smérodatnou odchylkou chy-
bového ¢&lenu predikce (SEP) 7,9 g su§iny.den'l.H'l,
dile Shenk etal. (1977) se SEP 6,1 g suginy.den™ .H~'
a Ward etal. (1982) se SEC (smérodatnou odchylkou
chybového &lenu kalibrace) 9,6 g su§iny.H’0'75, oviem
s referenénimi hodnotami naméfenymi v pastevnim
pokusu, pri némz ke kalibraci bylo k dispozici pouze
21 vzorku, coZ je velice malo, obvykle se pozaduje ke
kalibraci 60 aZ 150 vzorkd. Posledni zpravy pfedpokla-
daji, Ze pravé predikce VI se v blizké dobé stane nej-
vyznamné&j$im uplatnénim techniky NIRS v zdjmu ze-
médélské praxe (Shenk, Westerhaus, 1991).
Obecné je predikce VI pomoci NIRS omezovéna obti-
Zemi, které plynou v prvé fadé z méfeni VI jako tako-
vého v pokusech in vivo (Mika et al., 1997) pod vli-
vem ruSivych Ciniteld, které nemaji s vlastnostmi pice
samé nic spoleéného. S pouZitim 27 vzorku trav a jete-
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lotrav, které jsme testovali na VI u jalovic za posledni
tii roky, jsme vypracovali kalibraéni rovnici pro pfi-
stroj NIRSystems 6500. Chyba kalibrace (SEC) pro VI
viak zde byla 12,4 % rel., coZ je pro praktické vyuZiti
malo prijatelné. Proto v dal$im obdobi bude treba pri-
pravit daleko vice vhodnych vzorkl ke kalibraci (n 2
100 az 200).

Podékovani

Experimentalni prace byly provedeny s finacni pod-
porou GA CR (503/95/1457 — Vyvoj expeditivnich me-
tod hodnoceni kvality travni biomasy).
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VPLYV ODRODY A ZALOZENIA PORASTU NA VYBRANE
UKAZOVATELE KVALITY KRMU LUCERNY

THE EFFECT OF VARIETY AND STAND ESTABLISHMENT
ON SELECTED INDICATORS OF LUCERNE FORAGE QUALITY

P. Jamriska

Research Institute of Plant Production, Piestany, Slovak Republic

ABSTRACT: In field experiments on loamy luvic chernozem 170 m above sea level (48° 34" N, 17° 45" E) at the first cut
in the second vegetation year, the effects of four lucerne varieties (Tab. I) on forage quality have been studied. The stands
of studied varieties were from undersowings in a very early (CE 185), mid-late (TO-MV 335), and late (TO-MV 460) hybrids
of maize for silage. As the check variants the stands sown without cover crop were used. All the stands were harvested at
the same time during bud formation. From the parameters of forage quality in this paper there are evaluated the contents of
crude protein (Tab. I), fibre (Tab. II), dry matter digestibility in vitro (Tab. III), and P, K, Ca contents (Tab. IV to VI). Of
the studied quality indicators, Ca content had the greatest dispersion and dry matter digestibility the smallest one. The weather
conditions of experimental years affected fibre content, dry matter digestibility, and K and Ca contents. But they did not
affect the crude protein and P contents. Among the varieties there were no differences in fibre content, dry matter digestibility,
and in K content. The variety Palava had lower crude protein content than the regional variety Nitranka and lower P and also
Ca contents when compared to other varieties. The stands from undersowing in the late hybrid had the lowest K content and
the highest Ca content. Besides antagonism between these elements, also the different competition conditions within under-
sowing and conditions of both elements uptake in the sowing year obviously contributed to this. On the contrary, the stand
establishment did not affect the contents of crude protein and fibre, dry matter digestibility and P content. The interaction of
variety with stand establishment was not significant for K and Ca contents. Stand establishment did not affect K content in
dry matter of variety Palava and Ca content in dry matter of varieties Nitranka and Rod D. The variety Palava had lower Ca
content than remaining varieties and/or Rod D in the stands from undersowing in a very early hybrid and from the sowing
without cover crop. The weather conditions caused differences in crude protein content among the varieties in one year only,
the variety Nitranka had this content higher than Rod D. The years, however, modified significantly the effects of stand
establishment on fibre content, dry matter digestibility, and K and Ca contents. They caused difference in fibre content of
the stands sown without cover crop. They caused a little higher dispersion of dry matter digestibility of the stands from
undersowing in a very early hybrid than in the late one. The years had an influence on K content of the stands from
undersowing in mid-late hybrid and in the late one, but did not influence K and Ca contents in the stands from undersowing
in a very early hybrid.

lucerne; forage quality; effects of variety and stand establishment

ABSTRAKT: V prvej kosbe v druhom roku vegeticie sa v polnych pokusoch skimal uinok $tyroch odrdd lucerny z podsevu
v troch hybridoch kukurice na sildZ a z vysevu bez krycej plodiny na obsah dusikatych litok, vldkniny, strivitelnost susiny
i obsah P, K a Ca. Odroda Palava mala niZ§i obsah dusikatych litok oproti odrode Nitranka a niZ8i obsah P i Ca ako ostatné
odrody. Poveternostné podmienky ro¢nikov ovplyviiovali obsah vldkniny, stravitelnost suliny, obsah K i Ca. Porasty z pod-
sevu v neskorom hybride mali najniZ3i obsah K a najvy33i obsah Ca. ZaloZenie porastu nemalo vplyv na obsah K v suine
odrody Palava a na obsah Ca v suine odrody Nitranka i Rod D. Ro¢niky zapri¢inili rozdiely medzi odrodami len v jednom
roku v obsahu dusikatych litok. Naopak, spdsobovali rozdiely v obsahu vlikniny na porastoch vysiatych bez krycej plodiny,
ovplyvilovali stravitelnost pri vietkych variantoch a nemali vplyv na obsah K i Ca z podsevov vo velmi skorom hybride a na
obsah K porastov vysiatych bez krycej plodiny.

lucerna; kvalita krmu; vplyv odrody a zaloZenia porastu
UvoD da, Fogl, 1989). Milo pozornosti sa viak venuje
tomu, ako ovplyviuje kvalitu krmu v dalSich rokoch

Spésob zaloZenia porastu ovplyviiuje okrem drody (Satilov, Dobrovolskaja, 1991). Eite menej
i kvalitu krmu lucerny najmi v roku sejby (Strafel- sa v tomto smere zvaZuje Ginok odrody, hoci s po-
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znatky o tom, Ze odroda lucerny moZe prispiet k vyssej
uZitkovosti zvierat (Emile et al., 1996). V polnych
pokusoch sme z uvedenych aspektov skumali vplyv
podsevu Styroch odrdd lucerny do sildZnej kukurice na
vybrané ukazovatele chemického zloZenia prvej kosby
v druhom roku vegetacie. Vysledky sme ziskali pri rie-
Seni subetapy vyskumnej dlohy Jamri§ka, 1993).

MATERIAL A METODA

Polné pokusy sme zakladali na hlinitej degradovanej
¢ernozemi 170 m n. m. (48° 34" S, 17° 45" V) s dlho-
dobym ro&nym priemerom teplét 9,1 °C a 625 mm zra-
Zok. Odrody lucerny (Palava, Nitranka, Rod D a Regia)
sme hned po sejbe kukurice podsievali do troch hybri-
dov (velmi skory CE 185, stredne neskory TO-MV 335
a neskory TO-MV 460). Kontrolou boli vysevy bez
krycej plodiny. Celkom 16 variantov bolo randomizo-
vanych v §tyroch opakovaniach, zberova parcelka bola
5 m dlhd a 1,25 m Sirokd. PodrobnejSie je metodicky
postup popisany v predchadzajicej praci JamriSka,
1995). Po zbere kukurice bola v roku sejby jedna str-
niskové kosba s vynimkou porastu z podsevu TO-MV
460 v roku 1987, kedy lucerna nestihla narast. Porasty
bez krycej plodiny sme kosili trikrat.

Prvii kosbu v druhom roku vegetdcie sme zberali na
zaCiatku butonizéacie. Okrem drody a ukazovatelov
Struktary porastu (vySka, pocet stoniek, obsah suSiny,
olistenie) sme zistovali obsah dusikatych latok celko-
vych, vidkniny, straviteInost susiny in vitro, obsah fos-
foru, dusika, draslika a vépnika. Zistené hodnoty che-
mického zloZenia sme spracovali analyzou rozptylu
a rozdiely vyhodnotili Tukeyovym testom.

VYSLEDKY

Variabilita obsahu dusikatych latok predstavovala
34 % z hodnoty priemeru (tab. I). Pokusné roCniky
a sposob zaloZenia porastu vplyv nemali, odrody sa-
motné i v interakcii s rokmi vplyv mali. Odroda Nit-
ranka mala vy$8i obsah ako Palava. V pokusnom roc¢-
niku 1988 mala Nitranka vyS§i obsah ako Rod D. Na
arovni jednotlivych odrdd ro¢niky nesposobili roz-
diely.

Maximélny rozptyl hodn6t obsahu vldkniny (tab. II)
dosiahol 25 % z hodnoty priemeru. Pokusné ro¢niky
mali vysoko preukazny vplyv, v roku 1988 bol v prie-
mere vy$§i obsah vldkniny ako v roku. 1989. Uginok
sposobu zaloZenia porastu a odréd nedosiahol vyznam-
nu uroven. Pokusné roéniky v interakcii so spdsobmi
zaloZenia ovplyviiovali obsah vldkniny porastov vysia-

1. Vplyv odrody, zaloZenia porastu a ro¢nika na obsah dusikatych litok v suSine lucerny (g,kg") - The effect of variety. stand establishment

and year on dry matter crude protein content of lucerne (gke™)

Podsev z hybrida® cei
Odroda’ Roénik? 2 Beﬁ):ltlrycfj Priemer®
CE 185 TO-MV 335 TO-MV 460 plodiny
1987 211,00 196,20 185.50 204.30 199,25
1988 196,20 228,50 208,30 203,30 209,08
Palava
1989 181,30 199,00 210,50 199,00 197.45
x 196.27 210,51 202,66 202,36 201.93
1987 211,00 229,80 200,00 212,40 213.30
. 1988 188.70 252,70 241.90 236.30 229,90
Nitranka
1989 211.50 192,20 211,20 204,50 204.85
x 201.49 227,67 220,18 219.96 216,02
1987 220,40 204,30 211,80 202,90 209,85
Rod D 1988 184,92 182.80 205,60 206,00 194,83
1989 213,50 203,00 218,00 216,80 212,83
x 206,27 194,88 210,75 207,70 205,84
1987 208,30 204,30 200,00 212,40 206,25
: 1988 188,20 201,60 213,30 210,10 203,30
Regia
1989 198.40 218.40 211,90 212.00 210,18
X 197,07 207.45 209.24 211.36 206,58
1987 212,68 208,65 199,33 208.00 207.16
F 5 1988 189,51 216,40 217.28 21393 209,28
Priemer
1989 201,18 203,15 219.90 208,08 206.33
x 201,12 209.40 209,83 210,00 207,59

Hd" p - 0,05: odroda' - 12,85, odroda' x ro¥nik® - 29,33

Ivaricly. 2ye.’lr. "undcrsowing from hybrid, *without cover crop, Suvemgc. sD
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I1. Vplyv odrody, zaloZenia porastu a ro¢nika na obsah vldkniny v sudine lucerny (g.kg™") - The effect of variety. stand establishment and

year on dry matter fibre content of lucerne (g.kg")

Odroda' Roénik? Podiey 4 hybrida? Bez krycej Priemer’
CE 185 TO-MV 335 TO-MV 460 plodiny

1987 329,40 348,10 316.50 31770 327.93

Filiva 1988 342,60 329,00 357.70 365,60 348.73
1989 335,10 337,70 309.00 313,50 32383

x 336.60 337,06 331,58 336.72 333.49

1987 318.50 341,00 323.70 302,20 32135

o— 1988 344.40 32330 334.40 349,60 337,93
1989 327,70 345,20 314,20 323,60 327.68

X 332.38 335.11 325,21 328.29 328,98

1987 342,40 340,00 337.90 325.10 336,35

Rl B 1988 315.60 330,30 348.40 370,80 341,28
1989 288.80 341,40 324,60 312,60 316,85

x 316,44 336,31 338,92 340.66 331.49

1987 350,40 330,60 322,30 321,10 331,10

Regia 1988 315,10 329,60 341,90 349,00 333.90
1989 323,80 318,40 352,40 330,40 331.25

¥ 327.96 326.49 339,66 335.07 332,08

1987 335,18 33993 325,10 316,53 329,18

Pricmer’ 1988 329.43 328,05 345,60 358,75 340,46
1989 318.85 335.68 325.05 320,03 324.90

x 327,82 334,55 33192 33177 33151

Hd"p - 0,05: ro&nik’ - 11,55, roénik® x zaloZenie pomslu7 -3371

For 1-6 see Tab. I, "stand establishment

tych bez krycej plodiny. Krm z roku 1988 mal vyssi
obsah vlikniny ako v ostatnych rokoch. V ramci jed-
notlivych ro€nikov neboli rozdiely v uinku spdsobov
zaloZenia porastu.

Premenlivost hodnét stravitelnosti ovplyviiovali najma
ro¢niky (tab. III). V roku 1989 mal krm vy$Siu stravi-
telnost ako v ostatnych rokoch. Medzi odrodami neboli
rozdiely, podobne zaloZenie porastu bolo bez ucinku.
V interakcii roéniky ovplyviiovali i¢inok zaloZenia po-
rastu, ale nie G¢inok odr6d. Pri vietkych spdsoboch
zaloZenia porastu susina krmu mala najvysSiu stravitel-
nost v roku 1989 a najnizsiu v roku 1988. Rozdiel bol
vidy minimédlne preukazny. Podla spdsobu zaloZenia
porastu boli vSak odli¥né reldcie priemernej stravitel-
nosti suSiny v roku 1987 k uvedenym hrani¢nym hod-
notam. Skamané faktory sposobili spolu 19% rozptyl
stravitelnosti z hodnoty priemeru.

Variabilita obsahu fosforu dosiahla 24 % z hodnoty
priemeru (tab. IV). Vyznamny rozdiel sposobili len od-
rody lucerny. Krm z odrody Nitranka mal vys§i obsah
fosforu ako Palava. Medzi ostatnymi neboli rozdiely.

Rozptyl obsahu draslika (tab. V) dosiahol 58 %
z hodnoty priemeru. Vyznamne ho ovplyviiovali roéni-
ky a spOsob zaloZenia porastu. V roku 1988 mala lu-
cerna najvy3si a v roku 1987 najniZ§i obsah. Rozdiely
medzi rokmi boli vysoko preukazné. Krm z podsevu
v neskorom hybride mal najniZsi a z podsevu vo velmi
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skorom hybride najvyssi obsah. Podsevy zo stredne ne-
skorého hybrida a porasty vysiate bez krycej plodiny sa
neliSili obsahom draslika. Vo vysoko vyznamnej inter-
akcii rocnika so spésobom zaloZenia porastu v roku
1987 mali podsevy z neskorého hybrida niZ§i obsah
draslika ako vSetky ostatné porasty, v roku 1988 mali
zas podsevy z velmi skorého hybrida vyssi obsah ako
porasty vysiate bez krycej plodiny, v roku 1989 bola
situdcia rovnakd s tym, Ze oproti podsevom z CE 185
mali niZ8§i obsah i podsevy z neskorého hybrida.
V ramci jednotlivych spdsobov zaloZenia porastu ne-
mali ro¢niky vplyv na obsah draslika v podsevoch vo
vel'mi skorom hybride a v porastoch vysiatych bez kry-
cej plodiny. Vplyv roénika bol naopak evidentny na
podsevoch z neskorého hybrida, kde boli medzi rokmi
vyznamné rozdiely, a na podsevoch zo stredne nesko-
rého hybrida, kde bol vy3si obsah draslika v roku 1988
oproti roku 1987. V preukaznej interakcii spdsobov za-
loZenia s odrodami nemali skuSané sposoby vplyv na
obsah draslika len v suSine odrody Palava. Ostatné od-
rody mali na podsevoch z velmi skorého hybrida vy-
znamne vy$§ie hodnoty ako na podsevoch z neskorého
hybrida. Naopak na trovni jednotlivych sposobov za-
loZenia porastu neboli rozdiely medzi odrodami.

Na obsah vépnika pdsobili vetky skimané faktory,
jeho variabilita dosiahla 88 % z hodnoty priemeru
(tab. VI). Medzi rokmi boli vysoko preukazné rozdiely
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111 Vplyv odrody. zaloZenia porastu a rotnika na striviteInost susiny krmu lucerny (gkg™') — The effect of variety, stand establishment and

year on dry matter digestibility of lucerne (g.kg")

Pods hybrida® N i
Odroda! Rotnik? SN e Bez kiytej Priemer’
CE 185 TO-MV 335 TO-MV 460 plodiny
1987 611,13 594,67 622,48 621,43 612,43
Palava 1988 599,51 611,48 586,22 579.27 594,12
1989 647,80 642,40 623.90 646,70 640,20
X 616,71 615,74 607,64 610,86 615,58
1987 620,72 600,92 616,14 635,06 618,21
Nitranka 1988 597.93 616,50 606,73 593.35 603,63
1989 692,70 684,80 647,80 639,10 666,10
X 631,70 632,65 621,68 618,95 629,31
1987 599.69 601.80 603.65 61491 605.01
2
Rod D 1988 623,27 610,34 594,41 574,70 600,68
1989 689,00 639,10 627,80 673,90 657.45
x 634,50 615.86 606,11 613,42 621,05
1987 592,65 610,07 617,38 618,43 609,63
Regi 1988 623.71 610,95 600,13 593,88 607,17
egia
1989 655.00 635.20 644.00 640,70 643.73
X 623,88 618,04 617,90 615,11 620,18
1987 606,05 601,87 61491 622,46 611,32
5 5 1988 611,11 612,32 596,87 585,30 601,40
Priemer”
1989 671,13 650,38 635,88 650,10 651.87
x 629,43 621,52 615,89 619,29 621,53
Hd® p - 0,05: roenik? - 12,22, ro&nik” x zaloZenie porastu’ — 35,66
For 1-6 see Tab. I, "stand establishment
s najvy$Sou hodnotou v roku 1987 a najniZSou v roku  DISKUSIA

1988. SuSina odrody Palava obsahovala vysoko vy-
znamne menej vipnika ako suSina ostatnych odréd. Zo
skimanych sposobov zakladania porastu mali obsah
vapnika najvysSi podsevy z neskorého hybrida a naj-
niZ8i porasty vysievané bez krycej plodiny. Vo vysoko
vyznamnej interakcii medzi roénikmi a zaloZenim po-
rastu nemali roky vplyv na obsah véapnika z podsevov
vo velmi skorom hybride. Naopak, vyrazny vplyv mali
v podsevoch z neskorého hybrida, kde sa ro¢nikové
priemery odlifovali vysoko preukazne. V rdmci ro¢ni-
ka sposobilo zaloZenie porastu rozdiely len v roku
1987, kedy podsevy z neskorého hybrida mali vysSi
obsah ako ostatné porasty. Vo vyznamnej interakcii od-
réd a spdsobov zaloZenia porastu boli rozdiely medzi
odrodami len na podsevoch z velmi skorého hybrida
a na porastoch vysievanych bez krycej plodiny.
V oboch pripadoch mala najniZ8ie hodnoty sufina od-
rody Palava, v prvom pripade niZSie oproti vietkym
ostatnym odroddm a v druhom len oproti odrode
Rod D. ZaloZenie porastu spdsobilo rozdiely len na po-
rastoch odr6d Palava a Regia. Palava z podsevov v ne-
skorom hybride mala vy3$§i obsah ako z podsevov vo
velmi skorom hybride a z porastov vysievanych bez
krycej plodiny. Odroda Regia mala zas niZ3i obsah vap-
nika na porastoch vysievanych bez krycej plodiny
oproti podsevom z neskorého i velmi skorého hybrida.
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Poveternostné podmienky nemali v priemere vplyv
na obsah dusikatych latok. Svojim spésobom to nazna-
Cuje urCita stabilitu lucerny v produkcii dusikatych la-
tok. Vy3si obsah v suSine krajovej odrody Nitranka
oproti intenzivnej$ej odrode Palava zrejme vyplyva
z odli$nosti v pévode, v urodnosti, popripade v Struk-
tire porastu Julier et al., 1996).

Na obsah vldkniny mali podla ofakdvania najvyraz-
nejsi Gcinok poveternostné podmienky. NajvysSie hod-
noty sme zaznamenali v roku 1988, s evidentne vyssi-
mi teplotami v maji ako v ostatnych rokoch, ktoré
urychlovali vyvoj lucerny i tvorbu vldkniny (Soest et
al., 1978). Agronomicky zaujimavé i vyuZitelné je zis-
tenie, Ze roéniky mali vplyv na obsah vldkniny v suSine
porastov vysiatych bez krycej plodiny, nie viak na ob-
sah v suSine podsevov. V prvej kosbe porastov, ktoré
boli zaloZené podsevom do kukurice, mozno teda pred-
pokladat menSiu variabilitu obsahu vldkniny v zivis-
losti od poveternostnych podmienok ako v krme z po-
rastov vysiatych v predchidzajicom roku bez krycej
plodiny. d

Pozoruhodne najniZSia variabilita stravitelnosti
krmu zo skimanych ukazovatelov opit indikuje krmo-
vinarske prednosti lucerny. Rozhodujici vplyv tu mali
poveternostné podmienky pokusnych rokov. NajvysSia
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IV. Vplyv odrody, zaloZenia porastu a ro¢nika na obsah fosforu v suline lucerny (gkg™") - The effect of variety, stand establishment and

year on dry matter phosphorus content of lucerne (g.kg")

Podsev z hybrida® Bez krycei )
i R CE 185 To-nyass TO-MV 460 P“’:ir"yy‘J Briss?
1987 2,57 327 2.8 2,92 291
Fiders 1988 292 257 3,05 2,62 279
1989 275 292 297 277 285
3 275 292 297 277 2,85
1987 3,10 327 3,10 327 3.19
—— 1988 2,96 292 2,57 3,10 2.89
1989 303 3.10 284 3,19 3.04
5 3,03 3,10 2.84 3,19 3.04
1987 2,83 3,10 2,88 327 3.02
—_— 1988 2,96 3,05 283 3,10 2,99
1989 2,90 3.08 2.86 3,19 3,00
5 2,90 3.08 2,86 3,19 3,00
1987 3,10 3,10 2,88 292 3.00
Gingle 1988 2,83 327 3,05 3.01 3.04
1989 2,97 3,19 297 2,97 3,03
3 2,97 3,19 2,97 2,97 3.02
1987 2,90 3,19 2,94 3,10 3.03
—_— 1988 292 2,95 2,88 2,96 293
1989 291 3,07 291 3,03 298
F 291 3,05 291 3,02 2,98

Hd" p - 0,05: odroda’ - 0,173
For 1-6 see Tab. 1

stravitelnost sufiny bola v ro¢niku s podstatne niZ§imi
zrazkami v aprili i méji a najmd v obdobi januar aZ maj
ako v ostatnych rokoch. To kore$ponduje s doteraj§imi
poznatkami (Halim et al., 1989), Ze ur€ity nedostatok
vlahy a zvy3eny prikon svetla moZe p&sobif priaznivo
na stravitelnost suSiny krmu lucerny. Uginok poveter-
nostnych podmienok sa prejavil evidentne vi¢Sou varia-
bilitou stravitelnosti suSiny krmu z porastov z podsevu
vo velmi skorom hybride ako v suSine krmu porastov
z podsevu v neskorom hybride. Zrejme i odli$né pod-
mienky vyvoja rastlin v podseve méZu ovplyviiovat
stabilitu stravitelnosti krmu v nasledujicom roku.

Vys3i obsah fosforu v suSine odrody Nitranka ako
pri odrode Palava zrejme nevyplyva z rozdielov v ob-
sahu dusikatych latok (Ivanov, 1980), ale skor z od-
li¥nosti v drodnosti a najmi v 3truktire porastu oboch
odrdd v prvej kosbe Jamri§ka, 1993).

Vo vyraznom u¢inku ro¢nikov na obsah draslika sa
v naSom pripade zrejme kumuloval u¢inok poveter-
nostnych podmienok (zraZky a teplota), pddnej zdsoby
i vySky drod. Vyznamné rozdiely v obsahu porastov
rozli€ne zaloZenych su zrejme désledkom odli$nej
drovne potreby i konkurencie o tito Zivinu v predcha-
dzajicom roku (Donald, 1963; Haynes, 1980).
Z preukaznej interakcie spdsobu zaloZenia porastu
s odrodou vyplyva, Ze zaloZenie porastu nemalo vplyv
na obsah draslika iba v suSine odrody Palava. Ci je to
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odrodovo podmienend schopnost, nemoZno v danom
pripade potvrdit ani vyvratit. Pokusné roky sice modi-
fikovali relacie obsahu draslika medzi odli$ne zaloZe-
nymi porastmi, nemali viak vplyv na jeho obsah v po-
rastoch vysiatych bez krycej plodiny a z podsevu vo
velmi skorom hybride. Odli§né podmienky v podseve
v predchéddzajicom roku (JamriSka, 1995) zrejme
sposobili, Ze prijem draslika tymito porastmi bol menej
zavisly od poveternostnych podmienok.

Obsah vapnika mal zo skimanych ukazovatelov naj-
vy3Siu variabilitu. Najvyraznej$i vplyv mali opit roéniky.
Okrem poveternostnych podmienok, ktoré ovplyviiova-
li jeho prijem, sa tu prejavil zretelne aj antagonizmus
s draslikom. PriCiny niZSieho obsahu vapnika v sufine
odrody Palava oproti ostatnym odroddm moZno zrejme
hladat v najvy$§om poraste s taZz3imi stonkami (o 16 aZ
30 %) ako pri ostatnych odrodich (JamriSka,
1993), popripade i v tom, Ze kukurica s podsevom tejto
odrody v prechadzajicom roku mala v priemere o po-
znanie vy33i obsah védpnika ako s podsevom ostatnych
odrod Jamri¥ka, 1994). Na rozdieloch v obsahu
vapnika rozli¢ne zaloZenych porastov lucerny sa prav-
depodobne najviac podielali aj odli¥né podmienky
v prijme vépnika v prechddzajicom roku tak podse-
vom, ako aj kukuricou. Skuto&nost, Ze spdsob zaloZenia
porastu na rozdiel od odrdd Palava i Regia nemal vplyv
na obsah vipnika v suSine odrdd Nitranka a Rod D,
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V. Vplyv odrody, zaloZenia porastu a ro¥nika na obsah draslika v suine lucerny (g.kg™') — The effect of variety, stand establishment and
year on dry matter potassium content of lucerne (g.kg")

Podsev z hybrida’ cej
Odroda! Rotnik? il Bez krycej Priemer’®
CE 185 TO-MV 335 TO-MV 460 plodiny
1987 27,22 24,07 18,34 24,07 2343
1988 24,40 28,97 26,31 20,50 25,05
Palava
1989 25,80 26,53 2232 22,30 2423
x 25,81 26,52 22,33 22,29 24,24
1987 27,22 26,56 15,69 26,31 23.95
) 1988 29,80 2590 25,90 27,74 26,34
Nitranka
1989 28,52 26,22 20,81 25,02 25,14
X 28,51 26,23 20,80 25,03 25,14
1987 25,40 20,50 16,60 2324 21,44
R 1988 28,80 24.57 24,57 25,07 25,75
1989 27,09 2254 20,60 24.15 23.60
x 27,10 22,53 20,59 24,16 23,59
1987 26,31 20,50 16,60 24,07 21,87
3 1988 27.22 28,30 26,15 24,73 26.60
Regia
1989 31,77 24,41 21,37 24,41 25,49
X 28,43 24,40 21,38 24,40 24,65
1987 26,54 2291 16,81 24,42 22,67
9oy 1988 27,56 26,93 25,73 23,51 2593
Priemer”
1989 28,30 24,92 21,28 23,97 24.62
x 27.46 24.92 21,27 23,97 24,41

Hd® p - 0,05: rocnik® - 1.31, spdsob zaloZenia’ — 1,67, odroda' x sposob zalozenia’ - 4,65, ro&nik® x spdsob zaloZenia’ - 3.81

For 1-6 see Tab. 1, "stand establishment

VI. Vplyv odrody, zaloZenia porastu a roénika na obsah vépnika v suline lucerny (gAkg") — The effect of variety, stand establishment and
year on dry matter calcium content of lucerne (g.kg")

Odroda' Roénik? Bradisz Hybitida® Bez keyi C:'j Priemer®
CE 185 TO-MV 335 TO-MV 460 plodiny’
1987 11,80 17.30 20,66 17.66 16.86
Palava 1988 12,30 12,30 12,30 7.87 11,19
1989 12,06 14,79 16,49 12,76 14,03
x 12,05 14,80 16,48 12,77 14,02
1987 17,66 19,23 21,81 16,73 18.86
Nitranka 1988 15,37 15,37 14,01 12,58 1433
1989 16,50 17,32 17.89 14,68 16,59
x 16,52 17,30 17,91 14,66 16,60
1987 17,66 19.23 20,66 17.66 18.80
Rod D 1988 14,01 14,01 14,01 15,73 14,44
1989 15,83 16,64 17,32 16,71 16.63
x 15,84 16,62 17,34 16.70 16.62
1987 17.66 16.16 21.81 15.02 17,66
[ 1988 17.66 15.37 14,01 12.58 1491
1989 17.66 15.75 17,93 13,78 16.29
x 17,66 15,77 17,91 13,80 16,28
1987 16.20 17,98 21,24 16,77 18,04
Pricmer’ 1988 14,84 14,26 13,58 12,19 13,72
1989 15,53 16,10 17,43 14,46 % 15.87
X 15,52 16,12 17,41 14,48 15,88

Hd" p - 0,05: roénik’ - 1,03, odroda' - 1,32, zaloZenie porastu’ - 1,32, odroda' x zaloZenie porastu’ — 3,68, rocnik® x zaloZenie porastu’ — 3,02

For 1-6 see Tab. I, "stand establishment
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zrejme tkvie v odliSnostiach v pdvode tychto odrod.
Nepriamym ddkazom toho mdZe by( aj najniZsi ob-
sah véapnika porastov odrody Palava z podsevu vo
velmi skorom hybride a z porastov vysiatych bez
krycej plodiny. Aj vyznamna interakcia medzi roc¢-
nikmi a spdsobmi zaloZenia pravdepodobne indikuje
odliné podmienky vyvoja i rastu lucerny a najmi od-
li¥né podmienky v prijme vapnika.
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EVALUATION OF COMMON BUCKWHEAT CULTIVARS

HODNOCENI ODRUD POHANKY SETE

A. Michalov4, L. Dotlaéil, L. Cejka

Research Institute of Crop Production, Praha-Ruzyné, Czech Republic

ABSTRACT: During three years a set of 20 selected buckwheat cultivars of different origin was studied. In the total. 16
selected characters, inclusive of 10 qualitative ones and some morphological characters, growth and development phases and
productivity elements, were studied. The highest variance level was determined in yield — coefficient of variance (v = 51.9%).
rutin content in above-ground mass (v = 46.92%) and rutin content in seeds (v = 33.17%). The lowest values (v < 10%) were
computed for contents of starch, crude protein and some mineral elements (P, K, Mg). The effect of years was significant in
all studied characters. The differences in all three years were significant in plant height, oil content and K content. As to the
yield level, the cultivars involved in experiment could be divided into three groups (with the yield higher than in the control
cultivar Pyra, with the mean yield and with low yield). Cultivars were differentiated using cluster analysis according to all
evaluated characters into three clusters. When we implemented groups and clusters the set could be divided into six subgroups.
Cultivars Sum¢anka, Krupinka, Hruszowska, Skorospelaya and Prego (high yield and optimum combination of other charac-
ters) fell in the first subgroup.

buckwheat: varieties; genetic resources: variability; quality

ABSTRAKT: V priubéhu tfi let byl testovan soubor 20 vybranych odrid pohanky seté rizného ptivodu. Hodnoceno bylo
celkem 16 vybranych ukazateli, z toho 10 kvalitativnich. Dale byly studovany morfologické charakteristiky, ristové a vyvo-
jové faze a prvky produktivity. Nejvy33i stupeii variability (kolisani hodnot) byl zjistén ve vynosu (v = 51,9 %), obsahu rutinu
v nati (v = 46,92 %) a obsahu rutinu v semenech (v = 33,17 %). NejniZ3i varia¢ni koeficienty (v < 10 %) Byly vypocteny
pro koncentraci $krobu, hrubych bilkovin a nékterych minerdlnich litek (P, K, Mg). Vliv ro¢niku byl prikazny u viech
hodnocenych znakl. Rozdily ve viech tiech letech byly zjitény u vySky rostlin, obsahu oleje a drasliku. Z hlediska vynosové
urovné byly jednotlivé odridy rozdéleny do tii skupin (s vy$§im vynosem neZ kontrolni odriida Pyra, se stfednim vynosem
a s vynosem nizkym). Pomoci klastrové anylyzy byly soucasné odridy souboru diferencoviny podle viech hodnocenych
znakt do tii klastri. Spojenim skupin a klastri vzniklo Sest vyslednych podskupin. Do skupiny odrid s vysokym vynosem
a optimdlni kombinaci trovni ostatnich hodnocenych znakt byly zaclenény odridy Sumdanka, Krupinka. Hruszowska, Sko-
rospelaya a Prego.

pohanka; odridy; genetické zdroje; variabilita; kvalita

INTRODUCTION

The comeback of the interests in buckwheat as an
alternative crop is based on its high nutritional value
(Javornik, 1986). The commonly modest demands
on growing condition (it is a crop convenient for low
inputs), resistance to biotic stresses and relatively short
period of vegetation determine buckwheat as a suitable
crop for ecologically unpolluted environment (Kre ft,
Luthar, 1990).

The increased interest in buckwheat consumption
appears also in the Czech Republic. It became into the
important crop for farming in ecological systems. The
tendency to produce for food purposes only ecologi-
cally acknowledged buckwheat is based on statistical
data. In the year 1994 the production of “biobuck-
wheat" in the Czech Republic was 108 t, in the year
1997 the increase was more than 200% (Hutaf,
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1997). Nevertheless, the supply does not cover the de-
mand. The solution of that problem can be found either
in the import or in the increased buckwheat acreage,
but (from the point of the view of positive influence on
the economical productivity growing) first of all in the
improved assortment of cultivars with higher quality,
satisfactory yields and reasonable nutritional value.

Assortment of our present cultivar is not sufficient
for these purposes. The past farming systems caused
the strong reduction of crops which were not able to
keep comparable yield increases. The buckwheat was
not interesting for farmers as well as for agricultural
research. In that stagnation period it was not necessary
to create collections of initial materials and do testing
for the selection of more productive cultivars.

The process of the forming and study of the collec-
tion of buckwheat genetic resources started in the
Czech Republic in 1993. In the gene bank of the Re-
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search Institute of Crop Production in Praha-Ruzyné
more than 100 (first of all foreign) genetic resources
were gathered. Some of them are selected and involved
in more detailed studies.

In this paper 20 common buckwheat cultivars of
different origin (including the check cultivar Pyra)
were evaluated. The subject of the testing was the
evaluation of some selected morphological characters,
growth and developmental phases and qualitative char-
acters on the base of which it was possible to estimate
the variability of characters studied and estimate their
response to the different growing seasons. On the base
of the results of experiment it was possible to recom-
mend cultivars with optimum combination of the levels
of characters under evaluation as most prospective ones
for the crop production.

MATERIAL AND METHODS

The field experiments (four random blocks, experi-
mental plots 5 m?) were performed at the Experimental
Station Humpolec of the Research Institute of Crop
Production Praha-Ruzyné.

Characteristics.of experimental locality: potato
growing region, 546 m above sea level, annual precipi-
tation sum 665 mm, yearly mean air temperature
7.03 °C, soil type stagno-gleyic cambisol, soil texture
sandy loam. Meteorological conditions are given in
Tab. L.

The evaluations of morphological characters, growth
and development phases of buckwheat were performed
following general methods of evaluation of buckwheat
collection within the National Programme on PGR
Conservation and Evaluation.

The following quality characters were evaluated:

— Crude protein — Kjeldahl method performed on Kjel-
tec Auto System II AB of equipment TECATOR
Analyser 1030.

- Fat - extraction according to Soxhlet, Czech Stan-
dard 46 1011.

— Starch — polarometric method according to Ewers.
The samples were hydrolysed in Kohlrausch glass
by 1.128% HCI, clarified using 3% solution of phos-
photungstenic acid and filtered. The optical activity
was measured on Polamat A Equipment. The calib-

ration curve was measured analogically with sam-
ples of pure maize starch.

— Mineral elements content (P, K, Ca, Mg, Fe, Zn) —
the samples were mineralised in electrically heated
block using the mixture of sulphuric and selenic
acids with addition of hygrogen peroxide. The inor-
ganic elements were then determined using the met-
hod of atomic absorption spectrophotometry.

— Rutin was determined in the seeds as well as in the
above-ground mass (at the beginning of flowering)
using HPLC.

RESULTS AND DISCUSSION

When compared with other cross pollinating plants,
the buckwheat shows remarkably higher variability
(Gottlieve, 1981; Ohnishi, 1985). The diversity
noticed in the center of origin and growing of buck-
wheat — within regions of China and the Himalayas is
important. Very large is the variability of different
forms, ecotypes and local varieties adapted to concrete
local environment. When forming the experimental set
of cultivars, the tendency was implemented to involve
not only genetic resources from comparable but also
from distant and different regions.

As it is possible to see in Tab. II, the most frequent
varieties in the set come from the states of the former
Soviet Union (8), the rest consists of genetic resources
from Japan (4), Germany (3), France (2), Poland (1),
local variety Pyra and one resource is of an unknown
origin.

The studies of large buckwheat collections can offer
general information on the variability range of charac-
ters.

E.g. the testing of 99 different resources of buck-
wheat collection in Poland showed the fluctuation of
values within the wide range: the plant height 14 to
164 cm, vegetation period 90 to 150 days, TSW 15.1
to 33.5 g(Komenda et al., 1991). As to the number
of accessions the largest collection (more than 2000) is
in China (Y an g, 1992). With regard to the vegetation
period there are several subcollections of common
buckwheat: the early type (up to 70 days), medium type
(70 to 90 days) and late type (more than 90 days). TSW
differentiates the varieties into fine-grained group (up

1. Basic meteorological data of vegetation period of buckwheat during the years 1995 to 1997

Yeéur Preceding | Precipitation sum Month Yeai
crop mean air temperature V. VL VIL VIIL X,
. St mean °C) 115 14.1 20.5 16.4 113 6.8
rape sum (mm) 1114 97.7 66.7 188.5 112.1 896.3
°C 13.0 16.7 16.0 16.7 9.2 574
1996 flax et £Q
sum (mm) 78.4 71.2 97.7 733 48.8 609.5
i 3. i3 { 3 A X
1997 millet mean (o)} 13.2 16. 17.0 18 13.0 6.66
sum (mm) 55.6 75.1 192.0 42.0 245 692.7
362 ROSTLINNA VYROBA, 44, 1998 (8): 361-368



to 25 g), medium size group (25.1 to 30 g) and large
grained (30.1 to 35 g) and those with TSW over 35.1 g
present the resources with very large grains. The evalu-
ation of qualitative characters proved the large fluctua-
tion not only between, but also within particular buck-
weat species. The common buckwheat contents as
compared with the tartary buckwheat higher amounts
of Se, Zn, Mn, Ca, Cu, but lower concentrations of Fe
and P.

The variability in the set of 20 genetic resources was
evaluted. Tab. II presents average values of examined
characters evaluated during the whole period of experi-
ments.

The results of variability evaluation in the years
1995, 1996, 1997 and during the whole experimental
period are in Tab. III. The characters are divided into
two groups. The first group (I) covers the growth and
developmental phases, morphological characters and
the productivity elements. The quality characters be-
long to the second group (II).

The level of variability of particular studied charac-
ters within the set of cultivars has differed. The vari-
ability within studied genetic resources expressed by
the coefficient of variance (v) has been estimated sepa-
rately for each year.

In the year 1995 the most distinct differences were
found in the yield (v = 41.9%), the medium variance
level was in Fe content (v = 20.34%), rutin content in
above-ground mass (v = 20.0%), TSW (12.17%). The
differences in other characters were lower (v > 10%).

In the second experimental year the variability be-
tween accessions in characters of the group I has in-
creased. The most significant change became evident
in the vegetation period where the variability level has
increased in comparison to the preceding year by more

4.00 0,040
3.50 0,035
3.00 0,030
250 0,025
2.00 v 0,020
1.50 0,015
1.00 % 0,010
0.50 0,005
0.00 A 0,000
1995 1996 1997 1995-87

1. Comparison of variability in rutin content in above-ground mass
and in seeds (%)

rutin in above-ground mass (y axis left)
—®- rutin in seeds (y axis right)

than 135%. Higher v (Tab. III) was observed in other
phenological phases and in the plant height. Within the
qualitative characters the variability increased in Ca
content (by 90%) and in rutin content in above-ground
mass (by up to 149%) whereas in rutin content in seeds
the variability decreased by 25%.

In the year 1997 the situation in the first of group
character was very similar to the year 1995. The me-
dium variability level was found in Ca content (v =
19.64%), P content (v = 11.43%), rutin content in seeds
(v=11.11%) and TSW (v = 14.0%). The higher vari-
ability was determined in rutin content in above-ground
mass (v = 25.9%). Just in this character the average
value of the character was lower by more than 100%
(Fig. 1) in comparison with preceding years what re-
sulted in the increase of v value during the whole pe-
riod of experiments (46.9%).

The highest variability (analogically as in to both
preceding years) was found in the yield (v = 44.9%).
This character proved to be most variable during the

Aelta
Astony:

Monori
Pyn
250-0024
Tetraharpe
Yaita Zaiai

Chernaplodnays
Stoyoama Zairai

Botansoba

250-0056
Z50-0057
Balada

inka
SumZanks
Skorospelaya
Bolsevik

Le Harpe
Heuzsowska
Prego

2. Yields of buckwheat cultivars in particular years and mean values for the whole experimental period

1995
- 1996
1997
3 1995-1997
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II. Characteristics of experimental set of cultivars in estimated characters in the average during the period under study (1995 to 1997)

Variety Flowering Full . Vegetation . 0il pCr::ng'l Starch P K Ca Mg Fe Rutin content (%)
(genetic OC;: ::i:iyn beginning | flowering H(Z'ng")“ period 2:,';::: T(Sg\)V T
resources) (days®) | (days") (days") in seeds above-ground |
% % % % % %o % mg/kg 1opss
Aclita SUN 37 42 112 129 225 255 2.64 13.39 61.5 0.36 0.50 0.09 0.22 71.0 2.85 0.018
Astoriya 38 43 110 119 2.10 273 2.77 14.13 60.9 0.37 0.50 0.09 0.22 94.0 292 0.019
Chernoplodnaya 36 41 11 125 2.13 26.9 2,61 13.75 59.1 0.38 0.52 0.09 0.23 81.5 2.78 0.022
Monori 38 4.3 115 IZB" 1.85 ?7.0 2.38 13.59 58.7 0.33 0.51 0.11 0.22 715 2.84 0.020 ]
Z50-0024 35 40 110 1.69 22.1 2.50 13:15 57.8 0.37 0.50 0.12 0.22 87.0 294 0.020
Tetraharpe 49 52 126 136 0.65 28.7 2.65 12.90 54.8 0.35 0.57 0.13 0.21 94.0 225 0.023
Yaita Zairai 44 49 123 138 0.97 274 2.51 13.59 57.2 0.33 0.55 0.11 0.21 91.0 2.47 0.022
Stoyoama Zairai 40 47 122 140 0.78 254 312 14.19 57.4 0.37 0.54 0.11 0.23 935 271 0.023
Botansoba 45 51 122 141 0.87 259 2.33 13.45 57.8 0.36 0.56 0.10 0.22 715 2.15 0.020
Z50-0056 46 51 123 143 0.61 233 2.59 13.97 58.6 0.35 0.54 0.12 0.23 90.0 294 0.021
Z50-0057 39 43 110 116 1.82 233 2.50 14.54 56.5 0.39 0.50 0.11 0.24 94.5 2.83 0.020
Balada 39 43 105 109 2.08 28.8 234 13.60 61.6 0.35 0.50 0.10 0.22 78.5 335 0.018
Krupinka 36 41 104 110 3.00 30.7 3.00 13.22 60.7 0.36 0.50 0.09 0.22 77.0 3.10 0.021
Suméanka 37 4?2 102 108 317 325 242 13.54 60.5 0.37 0.52 0.10 0.23 91.0 2.81 0.020
Skorospelaya 34 41 104 100 242 293 299 12.84 59.7 037 0.52 0.11 0.22 81.5 293 0.021
Bol3evik 39 44 102 121 1.58 36.6 2.82 13.06 55.3 0.34 0.49 0.12 0.22 95.5 3.34 0.023
Le Harpe 42 47 127 135 1.68 22.0 2.54 13.14 58.5 0.37 0.51 0.14 0.23 70.0 270 0.026
Hruzsowska 3T 42 115 115 291 30.2 279 13.82 61.3 0.35 0.48 0.09 0.21 99.5 2.64 0.020
Prego 36 40 116 120 2.38 289 233 14.35 60.7 0.38 0.49 0.09 0.22 103.0 2.59 0.020

* number of days after emergence
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I11. Variability of evaluated characters within the set of d genetic of buckwheat
Group Cliiicadiss 1995 1996 1997 1995-1997
mean s v mean s v% mean s v% mean min max s v%
flowering beginning (days) 35.89 338 9.42 38.35 553 14.42 4235 274 6.47 38.97 30.00 51.00 491 12.60
full flowering (days) 40.83 3.48 852 43.25 5.68 13.13 47.90 2.70 6.01 44.10 34.00 56.00 5.14 11.65
I plant height (cm) 116.52 7.21 6.19 131.93 15.18 11.51 89.95 5.24 583 112.67 78.80 161.70 20.56 18.25
vegetation period (days) 132.83 9.67 7.28 113.75 19.50 17.14 122.85 10.69 8.70 122.81 88.00 147.00 16.23 13.22
yield (Vha) 1.29 0.54 41.86 234 1.06 45.30 1.87 0.84 44.92 1.85 0.36 4.14 0.96 51.90
TSW (€3] 25.31 3.08 12.17 29.83 4.08 13.68 27.05 378 14.00 27.46 19.30 4280 4.16 15.16
oil in seeds (%) 257 0.15 5.84 222 0.14 6.31 3.06 0.60 9.61 2.61 2.00 432 0.52 19.82
crude protein in seeds (%) 14.78 0.55 372 13.55 0.73 5.39 12.74 1.15 9.03 13.65 10.56 16.20 1.20 8.79
starch in seeds (%) 57.16 222 .3,88 60.48 240 3.97 5891 51.20 64.30 2.89 490
P (%) in seeds 0.373 0.012 2.70 0.367 0.015 2.70 0.349 0.037 1143 0.363 0.290 0.410 0.027 7.41
1L K (%) in seeds 0.476 0.026 6.25 0.553 0.027 5.45 0.510 0.031 5.88 0.514 0.440 0.062 0.042 8.24
Ca (%) in seeds 0.106 0.011 10.00 0.099 0.019 19.00 0.112 0.022 19.64 0.107 0.070 0.150 0.019 17.80
Mg (%) in seeds 0.221 0.006 2.73 0.230 0.006 4.35 0.219 0.015 6.85 0.224 0.190 0.240 0.118 5.28
Fe (mg/kg) in seeds 72.72 14.79 20.34 99.75 16.79 16.83 86.95 54.00 133.00 21.11 24.28
rutin in above-ground mass (%) 3.775 0.333 8.81 3.585 0.787 21.95 1.142 0.296 2592 2.809 0.710 4.940 1.318 46.92
rutin in seeds (%) 0.021 0.004 20.00 0.020 0.003 15.00 0.036 0.004 11.11 0.027 0.020 0.040 0.009 33.17
s = standard error
v = coefficient of variance
min = minimum value of character
max = i value of ch




IV. Significance of differences in estimated characters between years

Group Character Significant differences (P = 0.05)
1995 and 1996 1995 and 1997 1996 and 1997

beginning of flowering (days after emergence) X X
full flowering (days after emergence) X X
L plant height (cm) X X X

vegetation period (days) b3 X

yield (t/ha) X X
TSW (g) % X
oil (%) X X X
crude protein (%) X X
R (%) X X
1. K (%) X X X
Ca (%) X
Mg (%) X X
rutin in above-ground mass (%) X X
rutin in seeds (%) X X

V. Classification of the set of buckwheat cultivars according to the levels of yield and all other evaluated characters
Group Number of cultivar Essential characteristics of the group
I 6 high yield (cvs with yield higher than Pyra)
1. 9 medium yield (Pyra and cvs with yield lower than Pyra)
11 & low yield (cvs with yield up to 1.0 tha)

whole experimental period (v = 51.9%) followed by the
rutin content in above-ground mass (v = 46.92%) and
in the seeds (v = 33.17%). The moderate variability was
found in Fe content (v = 24.28%), oil content (v =
19.82%), Ca content (v = 17.8%), in the plant height
and TSW. The lowest v values (> 10%) were computed
in the content of crude protein, starch and some miner-
als (P, K, Mg). Pomeranz, Robbins (1972) ob-
served v in protein content 6.2% (10 cultivars, average
being 13.7%), Kreft, Javornik (1979) 11.5%
within 13 genetic resources. Generally, the variability
of this character is presented as much higher (Soko-
lov, 1983).

The dependence of buckwheat yield on climatic con-
ditions was studied by Gorski (1986) in the cultivar
Hruszowska during the years 1955 to 1983. Estimated
yields fluctuated within the range 0.33 to 1.92 t/ha and
on the base of these results the author states that, during
the period from the sowing to the beginning of flower-
ing the most important factor affecting the yield is the
temperature. During the flowering time the buckwheat
is most sensitive to the lack of precipitation and the
optimum average temperature changes (at flowering
19 °C, from the flowering to maturity 14 °C and shortly
before the maturity 18 to 19 °C).

The agrometeorological interpretation of the rela-
tions between the yield and weather conditions is more
complicated in the buckwheat when compared to other
crops. It can be caused by the dependence on a suffi-
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cient number of pollinators by relatively reduced toler-
ance temperature limits, by the sensitivity to drought as
well as to precipitation excess, by the autoincompati-
bility and on dependence weather course during the
flowering and on the indeterminancy of the growth of
buckwheat.

In our experiments the general response of yields to
the year was high, too. Nevertheless, the yield level in
the experimental years shows the tendency to relatively
conform response of cultivars years within the set (low
specifity of response of cultivars what makes possible
relatively reliable prediction of prospective and produc-
tive cultivars of buckwheat (Tabs II, III, Fig. 2).

In addition to different variability levels among par-
ticular characters in Tab. III it is possible to determine
changes of mean values of characters of the whole set
in the years. Analysis of variance proved the differences
between the years (Tab. IV).

The plant height, oil and K content showed signifi-
cantly different values in all years of experiment.
Within the evaluated characters those with strong re-
sponse to years of growing can be described as less
stable. Statistically significant differences were found
at least between two from three years (with exception
of Ca content in all other characters).

According to the yield it was possible to divide cul-
tivars into three groups (Tab. V).

Using the cluster analysis the cultivars were divided
according to all studied characters into three clusters.
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VL. Cluster centres of characters (values of characters)

Character Gl
1. 2. 3

Beginning of flowering 39.6000 44.625 36.8485
Full flowering 44.8000 49.5833 41.9697
Height 117.2800 122.4625 107.0879
Vegetation period 131.6667 139.0417 112.803
Yield 1.7560 0.7508 2.2986
TSW 25.4667 26.2083 29.0182
Oil 2.5000 2.7200 2.5610
Crude protein 13.4666 13.6613 13.7105
Starch 59.1000 56.9875 59.4000
P 0.3673 0.3517 0.3641
K 0.5187 0.5500 0.5005
Ca 0.1063 0.1179 0.1012
Mg 0.2228 0.2215 0.2243
Fe 76.700 92.125 90.2273
Rutin in above-ground mass 2.6653 2.5921 2.9358
Rutin in seeds 0.0243 0.0260 0.0244

VII. Differentiation of buckwheat cultivars into the groups according to yields and other estimated characters

Cluster analysis

Aclita

: Country Yield
SeonR Sl of origin (t/ha) cluster new subgroup distanceirom
cluster center
Suméanka SUN 317 3 la 8.545
Krupinka SUN 3.00 3 Ia 14.216
L Hruszowska POL 291 3 la 12.907
(most productive)
Skorospelaya SUN 242 3 la 15.839
Prego DEU 238 3 Ia 17.067

X

Chernoplodnaya

Astoriya
I Balada
(intermediate productivity) Monori
Z50-0057 DEU 1.82 3 Ila 9.233
250-0024 unknown 1.69 3 Ila 10,776
Le Harpe FRA 1.68 1 11b 13.370
Bolsevik SUN 1.58 3 lla 14.451
Yaita Zairai JPN 097 2 Illa 2.141
i Botansoba JPN 0.87 1 111b 1.295
(low yield) Stoyoama Zairai JPN 0.78 2 Ila 6.891
Tetraharpe FRA 0.65 2 Ila 7.889
Z50-0056 DEU 0.61 2 Illa 5.674

The characterization of these clusters is given in
Tab. VI

Tab. VII presents the comparison of both classifica-
tions. Using this analysis it was possible to divide each
of three groups into two different subgroups in more
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detailed manner (Tab. VIII). As the result of the two
way assortments relatively different subgroups became
evident. The cultivars included into the subgroup Ia are
considered as most prospective ones within the experi-
mental set.
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VIIL. Subgroup characteristics according to characters under study

Number of was
Group | Subgroup cultivars Characteristics
b | cultivar with inter period, inter plant height, with high yield
and lower seed quality
i Ila 6 intermediate yield, further evaluation as la
) 1b 3 intermediate yield, further evaluation as Ib
late cultivars with high stem, low yield, medium size of seeds, with high content of oil,
Illa 4 : YU ¢ 7
1L minerals and rutin in seeds, low starch content and rutin content in above-ground mass
111b 1 low yield, further evaluation as Ib

The research has been carried out under support of
the Grant Agency of the Czech Republic, Grant No.
506/950589.
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KRMNA KVALITA ZRNA JARNIHO A OZIMEHO JECMENE

FEEDING VALUE OF SPRING AND WINTER BARLEY GRAIN

K. Vaculova', J. Heger2

1A‘:;vrir:ult‘ural Research Institute, Ltd., Kromé¥iz, Czech Republic
2Biofaktory, Ltd., Praha, Czech Republic

ABSTRACT: A set of 158 spring and winter varieties and new lines of barley was grown under field conditions at the
Agricultural Research Institute, Ltd., Kroméfiz in 1984 to 1995 and tested for their suitability for feeding purposes in
biological growth and balance experiments in vivo using laboratory rats. Barley cultivars and lines were divided into groups
considering their growth habit type (spring and winter), ear type (two-row and multirow) and grain type (hull-less and
covered). The groups were tested and compared for biological parameters (weight gain of laboratory animals in g, feed
utilization in g/g of weight gain, protein efficiency ratio — PER, coefficient of true protein digestibility — TD in %, protein
biological value — BV, net protein utilization — NPU, usable protein content — UP in g/kg, coefficient of energy digestibility
~ ED in %, digestible energy content — DE, gross energy content — GE in MJ/kg), content of nutrients and antinutritional
components in grain (starch, protein — NL, lysine in DM, fat, B-glucans — BG, fiber — all parameters in g/kg, lysine in protein
—in g/16 g N) and grain weight (TGW in g). Interseasonal variability in biological parameters of grain feeding quality was
mostly low, that in nutrients (except for starch) was medium to higher (Tab. I). The most variable parameter was fiber content
within years as well as in individual barley groups. Among spring cultivars and lines, variability in both grain chemical
components and values of biological tests (except for TGW, TD, GE) was higher than in winter barley, probably due to the
use of hull-less materials (Fig. 1). Winter barleys exhibited significantly higher fiber content in grain as compared with spring
ones (by 13.8 g/kg or 33.8%). By contrast, spring barleys had significantly greater TGW (by 3.76 g or 8.3%), protein content
(by 6.6 g/kg), UP values (by 4.6 g/kg), and higher coefficient of energy digestibility (by 1.4%). Multirow winter barleys
significantly differed from two-row ones in only grain fiber content (by 8.1 g/kg, which is a difference of 19.2%). Two-row
barleys tended to higher TGW and greater weight gains in feeding laboratory rats. Hull-less spring barleys were superior
(significantly) to covered ones in protein content (by 16.3 g/ha), starch (by 52.7 g/kg), weight gain of laboratory rats (by
3.33 g), and ED (by 2.83%). Covered spring barleys showed highly significantly greater grain fiber content (by 29.6 g/kg or
80.25% in comparison with hull-less ones) and tendency to increased TGW (Tab. II). There were significant positive
correlations between grain protein content in all tested barleys and UP values (r = 0.87"" 10 0.85"" and TD (r = 0.69"" to
0.55""), negative correlations were calculated for BV (r = -0.75"" to -0.78"") and derived NPU values. Adverse effects of
fiber on UP (r = —0,53") and TD (r = -0.40“) were significant in winter cultivars only (Tab. III). Parameters characteristic
of balance energy digestibility, particularly ED, appeared to tend towards similar correlations with nutrients as a TD value
(Tab. IV). Pair correlations between DE, GE, and polysaccharide content in grain were affected by variability range within
the entire set as well as in partial sets studied. After side-effects had been eliminated using a method of partial correlation
coefficients, false interrelationships were made more accurate (Tab. V). Significant negative effects of higher BG content on
protein digestibility (r = -0.67") and usable protein content (r = —0.55“) were proved. Strong pair correlations of protein
balance and initial correlations with protein content in grain were confirmed. Parameters of balance energy digestibility,
however, did not correlate significantly with any of evaluated parameters of nitrogen balance parameters, except for fiber.
Increased concentration of lysine in protein and higher fiber content caused lowering TD values (y = 89.48 — 2.49x and y =
89.32 ~ 1.65x, Figs 2a, b), whereas high protein content showed positive effects on true digestibility (y = 69.43 + 1.04x, Fig. 2c).

barley; nutritional composition; feeding value of grain; balance experiments in vivo with laboratory rats; types; differences;
variability; correlations

ABSTRAKT: Zrno jarnich a ozimych odrid a novych linii je¢mene bylo v letech 1984 az 1995 podrobeno chemickym
analyzdm a testovéno v biologickych pokusech in vive na laboratornich potkanech. Ukazatele krmné kvality zrna vykazovaly
v ramci roéniki pfevazné slabou, Ziviny zrna (krom& krobu) stfedni aZ vy¥8i prom&nlivost. U ozimych typu bylo v zrn&
prikazné vice vldkniny (o 13,8 g/kg), kdeZto jarni mély vé&tsi hmotnost zrna (HTS, o 3,76 g, tj. o 8,3 %), vice dusikatych
latek (NL), vy33i hodnoty obsahu vyuZitelného proteinu (UP) a také bilanéniho koeficientu stravitelnosti energie (KSE). Mezi
ozimymi vicefadymi a dvoufadymi typy byla statisticky vyznamna diference pouze pro obsah vldkniny, dvoufadé viak mély
tendenci k vy33i HTS a lep§im pfirustkim laboratornich zvifat. Zrno bezpluchych jarnich typi obsahovalo vice NL (o 16,3
g/kg), $krobu (o 52,7 g/kg) a byly dosaZeny prikazné vys§i pfiristky a vy33i hodnoty KSE. Pluchaté jarni odridy se vyzna-
Covaly statististicky vyznamn& vy3§im obsahem vldkniny (o 29,6 g/kg) a silnou tendenci k vy3%i HTS. Obsah NL v zrné
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kladn& koreloval s hodnotami UP (r = 0,87"" aZ 0,85""), resp. skuteZnou stravitelnosti dusiku — KSS (r = 0,69 a2 0,55"")
a zaporné s biologickou hodnotou bilkovin (r = -0,75"" ax -0,78""), resp. odvozenym netto vyuZitim proteinu. U ozimych
typl se projevil prikazny zdporny vliv vldkniny na hodnoty UP a KSS; v celém souboru na tyto ukazatele nepfiznivé pisobily
i glukany (r = -0,55"" a-0,67""). Ukazatele bilan&ni stravitelnosti energie nemé&ly vyznamny vztah ani s jednim z hodnoce-
nych znakl a ukazateld, s vyjimkou vldkniny. ZvySend koncentrace lyzinu v NL a vy33i obsah vldkniny pisobily ve sméru
poklesu hodnot KSS (y = 89,48 — 2,49x, y = 89,32 - 1,65x), zatimco vy33i droveii NL stravitelnost zvySovala (y = 69,43 +

1,04x).

je¢men; nutri¢ni sloZeni; krmna kvalita zrna; bilan¢ni testy in vive na laboratornich potkanech; typy; diference; variabilita;

korelace

UvoD

V hospodéiském roce 1996/1997 bylo podle tdaji
ze Situadni a vyhledové zpravy Ministerstva zemédél-
stvi CR (prosinec 1997) na sklizfiové plose 635,5 tis.
ha vyrobeno 2262,4 tis. t a soutasné jako krmivo spo-
tfebovano 1579,2 tis. t zrna jemene, tedy téméf 70 %
z celkového vyprodukovaného mnoZstvi. TiebaZe tyto
udaje nejsou dale podrobnéji rozvedeny pro ozimy
a jarni typ, potvrzuji zndmou skute&nost, Ze jemen ma
stile velky vyznam jako krmna obilnina pro hospodaf-
ské zvifata.

V nasi republice je je¢né zrno vyuZivano piedeviim
do krmnych smési pro prasata, zahrani¢ni zkuSenosti
vSak ukazuji, Ze vhodné odridy Ize s uspéchem poda-
vat také skotu a dokonce i driubezi (Campbell,
1996).

Zrno jarniho je¢mene je ze strany zemédélské vefej-
nosti obecné hodnoceno kladné i pfesto, Ze se stale zkr-
muji potravinaiské, tedy sladovnické odridy (Né&-
mec, Petr, 1996). Vysoké zastoupeni ozimého
jeCmene vSak Casto vyvoldvd mezi zemédélci obavy,
zda pfi zkrmoviéni zrna tohoto typu nedochézi ke sni-
Zovéni produk&ni d€innosti vyrobenych krmiv. Vzhle-
dem k tomu, Ze viechny odridy ozimého je¢mene, po-
volené pro péstovani v nadi republice, jsou ureny
vyhradné ke krmeni (Faméra, 1995; Spunar et
al., 1996), lze snadno odvodit, Ze i pfi pouze primér-
ném vynosu (4,31 t/ha) bylo v uvedeném obdobi na
skliziiové plo3e ozimého je¢mene (158,1 tis. ha) ziska-
no vice neZ 681 tis. t zrna pro krmné uZiti. Toto mnoZz-
stvi pfedstavuje asi 43 % z celkové krmné spotfeby
a podle odhadu ve vyvoji osevnich ploch i struktury
spotfeby zrna (Anonym, 1996) nedojde ziejmé ani
v nasledujicich letech k vyrazng&j§im zmé&ném.

Dostupné literdrni ddaje i nade vlastni vysledky
(Vaculova et al,, 1994) svéd¢i o tom, Ze uZitnou
hodnotu krmného obili nemiZeme dostatedné pfesné
vyjadfit jedinym ukazatelem. Bhatty et al. (1993)
uvadéji dvé hlavni skupiny faktoru, které ovliviiuji
krmnou kvalitu zrna — fyzikélni a chemické. Realizuji
se prostiednictvim genotypu daného druhu a odridy
a jsou ve Vve&tSi ¢i mendi mife modifikoviny vlivem
prostiedi.

Fyzikalni faktory, ke kterym patfi napf. barva, hek-
tolitrova hmotnost, hmotnost zrna, podil pfedniho zrna,
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typ zrna a pluchatost, se podileji na vy3i ukazateli krm-
né jakosti spiSe okrajové. K chemickym faktorim jsou
potitdny zejména Ziviny zrna, tj. sacharidy, bilkoviny
a tuky, ale patfi sem také inhibitory, které efektivnost
krmeni sniZuji. Kromé nejraznéjSich inhibitora travi-
cich enzymu a polyfenoli se k latkdm inhibi¢niho cha-
rakteru fadi také neSkrobové polysacharidy, u obilnin
zastoupené hlavng B-glukany a pentozany. Cilem nasi
price bylo shrnout a utfidit viceleté poznatky ziskané
pfi testaci zrna jarnich a ozimych odrid a novych linii
je¢mene v biologickych pokusech na laboratornich zvi-
fatech a dét je do souvislosti s urovni nékterych fyzi-
kilnich a chemickych faktord.

MATERIAL A METODA

Vybrané odridy a nové linie jarniho a ozimého jed-
mene byly testovany v letech 1984 aZ 1995 v pokusech
in vivo na laboratornich potkanech s cilem posoudit je-
jich pouzitelnost pro krmeni monogastrickych hospo-
dafskych zvifat. Celkem bylo za uvedené obdobi pro-
studovano 158 vzorkid zrna, dil¢i poéty chemickych
analyz zrna a biologickych testaci jsou uvedeny v tab. I.

Je¢meny byly péstovany ve zkouskéach vykonu (4 opa-
kovani x 10 m?) na pokusnych pozemcich nyné&jiho
Zemédélského vyzkumného ustavu, s. r. 0., Kroméfiz,
v jehoZ technologické laboratofi byla rovnéZ provede-
na vétSina chemickych analyz. Metodika péstovéni byla
ve viech letech standardni, po optimélni pfedplodiné,
na zékladni hlading hnojeni a chemického oSetfeni. Po-
kusy byly sklizeny v plné zralosti maloparcelkovym
kombajnem Osevan, hmotnost zrpa (HTS v g) byla sta-
novena po pietisténi v netfidéném vzorku. Primérny
vzorek zrna byl pouZit pro biologickou testaci krmné
kvality a chemické analyzy. U vSech testovanych jec-
menu byl stanoven obsah N-latek (NL v g/kg, N x 6,25,
metodou podle Kjeldahla), obsah aminokyseliny lyzinu
v su$iné zrna (g/kg suSiny zrna — na automatickém ana-
lyzatoru aminokyselin AAA 881) a vypocten podil ly-
zinu v N-litkach (g/16 g N). Dile byl analyzovan ob-
sah tuku (g/kg, extrakci podle Soxhleta), krobu (g/kg,
podle Ewerta), vldkniny (g/kg, podle metody AOAC na
pfistroji Fibretec E), a B (1-3, 1-4)-glukant (dale jen
glukany, g/kg, fluorescenéni metodou) a brutto energie
(BE - MJ/kg, v adiabatickém kalorimetru).
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1. Rozsah a prom&nlivost hodnot obsahu Zivin a ukazateli krmné kvality zrna odriid a linii jarniho a ozimého je¢mene v letech 1984 aZ 1995
(Krom&fiZz) — Range and variability in nutrients content and parameters of grain feeding value of spring and winter barley varieties and lines

in 1984 to 1995 (KroméfiZ)

Ukazate]*(" Poget vzorki'! Minimum Maximum (VV';r'i :iﬂ;oiﬁliil:::i‘)
HTS? () 57 36.8 55,8 4,66-9,92
Skrob? (g/kg) 57 574 691 2,66-4,30
Lyzin* (g/kg) 158 22 6,5 11,00-23,78
Lyzin (g/16 g N) 158 1,68 5,97 9,68-19,59
Tuk’ (g/kg) 147 8,1 37 5.12-26,75
B-glukany® (g/kg) 57 213 51 6,75-27,11
Vlgknina’ (g/kg) 122 93 852 5.78-65,92
N-latky® (g/kg) 158 78,1 154,4 5.94-20,30
Prirustek’ (g 87 38,9 119,4 10,20-16,06
Konverze krmiva'" (g/g) 87 1.85 7,35 5.52-18,01
PER 87 1.55 3,04 5.76-11,23
uP (g/kg) 71 474 80,6 5,76-16,06
KSS (TD) (%) 71 75,6 87,4 2,18-4,61
BHB (BV) 71 57,5 94,8 5,89-10,89
NPU 71 48,58 87,9 4,69-10,87
KSE (ED) (%) 71 81,6 92,4 1,53-3,02
SE (DE) (MJ/kg) 71 13,51 15,65 1,61-3,19
BE (GE) (MJ/kg) 71 16,03 17,62 0,75-1,51
 u le viz text - p see text

lpnmmeter. 2TGW, *starch, 4Iysine. Stat, 6B-gluczms. Tfiber, xprotein. 9weight gain, "feed utilization, ''number of samples, 2y ariation

13

coefficient, “range in years

Biologicka testace probihala v letech 1984 az 1989
ve spoluprici s Vyzkumnym ustavem krmivéaiskym
Pecky (rustové pokusy), od roku 1990 s firmou Biofak-
tory, s. . 0., Praha (bilanéni pokusy). V ristovych po-
kusech bylo pouZito samci krys kmene Wistar SPF,
zastavenych do pokusu ve stafi 24 dni a o zndmé po-
¢atecni hmotnosti. Testy byly provadény podle kon-
venéni metody AOAC (1970) pro testovani proteino-
vych zdroju. Diety byly pfipraveny tak, aby zrno
je¢mene bylo jedinym zdrojem NL. Po ukonéeni tfity-
denniho pokusu byly vyhodnoceny tyto ukazatele: pri-
mérny pfiristek hmotnosti laboratornich potkanu (g),
konverze krmiva (g na g pfiristku) a vypoéten index
PER (g pfirastku na g pfijatych N-latek) jako ukazatel
produkéni G&innosti bilkovin testovaného vzorku. Bi-
lanéni krmné testy byly provadény na laboratornich
potkanech podle popsané metodiky (Heger et al.,
1990). Sledovanymi ukazateli nutriéni hodnoty byly:
skute¢na stravitelnost dusiku (KSS, %), biologicka
hodnota bilkovin (BHB), netto vyuZiti proteinu (NPU),
obsah vyuZitelného proteinu (UP, g/kg), obsah stravi-
telné energie (SE, MJ/kg) a bilanéni koeficient stravi-
telnosti energie (KSE, %).

Pro vypocet diferenci mezi jednotlivymi ristovymi
typy (jarni, n = 110 a ozimy, n = 48), typy fadovosti
klasu (dvoufady, n = 20 a vicefady, n = 28) a typy
pluchatosti zrna (bezpluchy, n = 32 a pluchaty, n = 78)
byl zvolen z divodu nestejného poétu a ruznosti hod-
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nocenych odrid v jednotlivych letech t-test. Vzajemné
vztahy mezi zkoumanymi znaky a ukazateli byly posu-
zovéany podle vySe parovych a parcidlnich korelacnich
koeficientd a mira zavislosti mezi vybranymi znaky
(n = 32) vypottem regresnich vztahl. Ve standardnich
souborech (polet pozorovéani = 30) byl pro vypocet
pouZit statisticky program Statgraphics 5.0 a v pfipadé
nestejné proménlivosti a mensiho po&tu pozoroviéni ko-
rigované vzorce, které uvadi Rokickij (1964). Vyse
proménlivosti znakl a parametrd v rdmci skupin jec¢-
ment a jednotlivych roéniki byla posuzovana podle
varia¢niho koeficientu (v, %). Grafické vystupy byly
zpracovany s pomoci standardniho programu Microsoft
Excel 5.0/95.

VYSLEDKY

Obsah a proménlivost hodnocenych znaki v ro¢nicich
a jednotlivych skupindch je¢meni

Obsah NL v zrné testovanych vzorki dosahoval
v jednotlivych letech hodnot od 78,1 do 1544 g/kg,
pfi¢emZ ro¢nikov4 variabilita, vyjadiena variatnim ko-
eficientem, byla niZ§i aZ stfedni (tab. I). Obdobnou pro-
ménlivost jsme pozorovali i pro obsah lyzinu v zrné
a jeho podil v NL, tiebaZe absolutni diference analy-
tickych hodnot v jednotlivych letech byla i vice neZ
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trojnasobna. V pripadé ukazatell nutri¢ni hodnoty NL
se nejniZ8i roénikové variabilita projevila u KSS (roz-
dil mezi hodnotami v v letech byl maximélné 2,43 %),
déle nasledovaly BHB (4,7 %) a index PER (5,47 %).
Hmotnost zrna testovanych odrad a linii sice kolisala
v rozsahu 36,8 aZ 55,8 g, avSak ani zde nedosahoval
v hranice stfedni proménlivosti (tj. vice jako 10 %).
Jedt& niZz8i hodnoty byly zjidtény pro Skrob (v v letech
= 2,66 a% 4,30 %), jehoZ obsah v zrné kolisal od 574 do
691 g/kg, a také v piipad& ukazatell energetické bilance,
tedy BE, SE a KSE (jejich v kolisaly od 0,75 do 3,19 %).
Parametrem s nejvéti proménlivosti (v = aZ 65,92 %) se
v souboru hodnocenych odrid a linii ukazala vldknina,
jejiz obsah byl stanoven v rozmezi 9,1 aZ 85,2 g/kg. Tuk
a obsah glukant v zrné patfily ke znakim s vysSi neZ
priamérnou variabilitou v rdmci pokusnych ro&niku.
Diléi proménlivost studovanych znaki a ukazateld
podle zvolenych skupin jemend znizorfiuje obr. 1.
Obdobné jako v pripadé ro¢nikové variability patfily
k nejméné proménlivym parametrim ukazatele energe-
tické bilance a KSS. Velmi nizkou proménlivost vyka-
zoval také obsah $krobu u ozimych typu, bez ohledu na
to, zda $lo o genotyp s dvoufadym ¢i vicefadym kla-
sem. Obecné je moZno konstatovat, Ze ve skuping jar-
nich odrid a linii byla proménlivost vétSiny hodnoce-
nych znakd vy$Si neZ u ozimych odrid (kromé HTS,
KSS a BE). Jarni typ mél v priméru vysoce prikazné
vy§§i obsah NL (o 6.6 g/kg) a v&tsi zrno (o 3,76 g, tj.
o 8,3 %), byly pro né&j stanoveny vysSi hodnoty UP
(o 4,6 g/kg) a o 1,44 % lepsi stravitelnost energie
(tab. II). Nejvétsi rozdil v proménlivosti mezi jarnim
a ozimym typem jsme zjistili pro obsah vlakniny (dife-
rence v hodnotich v obou typt = 27,15 %), diference
mezi variabilitou obou typt v podilu lyzinu v NL, ob-
sahu tuku, pfirastku, spotfeby krmiva, BHB a NPU ne-
byly vy3si neZ 8 %. Obsah vldkniny byl také jedinym

znakem, v némzZ ozimy typ statisticky vyznamné domi-
noval nad jarnim (primérny rozdil = 13,8 g/kg).

Pfi porovnani ozimych dvoufadych a vicefadych ty-
pu jemene byla vice neZ 10% diference mezi hodno-
tami variacniho koeficientu pozorovina pouze u pfi-
rustku hmotnosti pokusnych zvifat (11,44 % ve
prospéch dvoufadych typl), aviak statisticky prikazné
se tyto vzorky li§ily jen v obsahu vldkniny (o 8,1 g/kg).
Hranici vyznamnosti se bliZily rozdily v HTS a pfirust-
ku hmotnosti. Téméf nulové rozdily v proménlivosti
byly zjistény u vSech ukazateld z bilan¢nich pokusu,
kromé& UP, a také ve skute¢nych hodnotich téchto pa-
rametrd se dvoufadé a vicefadé odrudy lisily jen bezvy-
znamné. Mezi bezpluchym a pluchatym typem jarniho
jeCmene byly prokazany vyssi diference v proménli-
vosti obsahu vldkniny (diference mezi hodnotami
v = 30,81 %) a tuku (15,73 %). Jako statisticky vy-
znamné se ve prospéch bezpluchych linii jeémene jevi-
ly absolutni rozdily v obsahu Skrobu (o0 52,7 g/kg), NL
(0 16,3 g/kg), pfiristku hmotnosti pokusnych zvifat
(o 1,63 g, tedy 0 4,25 %) a KSE (o0 2,83 %). Naopak
pluchaté odridy mély vyznamné vyssi obsah vlakniny
(0 29,6 g/kg, tj. relativné o 80,25 %) a na hranici pru-
kaznosti (v dusledku men3iho poltu pozorovéni) byla
i jejich vys$8§i HTS (o 6,83 g). U bezpluchych se proje-
vila také neprikazna tendence k vy$Sim hodnotam
BHB a NPU.

Vzéjemné vztahy mezi hodnocenymi parametry

Vzajemnou zavislost obsahu hodnocenych Zivin
a dalSich chemickych latek a naméfenych bilanénich
ukazatelli krmné kvality zrna shrnuji tab. III a IV s vy-
poctenymi parovymi korelaénimi vztahy pro jarni, resp.
ozimy typ je¢mene i pro cely hodnoceny soubor odrid
a linii. Obsah vyuZitelného proteinu byl vysoce kladné

1. Proménlivost obsahu Zivin a ukazateli krmné kvality zma jarniho a ozimého je¢mene (Kroméfiz 1984 az 1995; tfidéni podle ristového
habitu, typu klasu a zrna) — Variability in nutrient content and parameters of grain feeding value in spring and winter barley (Kromé&fiz 1984

to 1995; classification by growth habit, type of ear and grain)
=1 jarni — spring
= ozimé - winter
-+ dvoufadé - two-rowed
—e— vicefadé — multirowed
x  bezpluché - hull-less
= pluchaté — covered
osa x: ukazatele - x axis: parameters
osa y: variacni koeficient — y axis: variation coefficient
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1. Prim&mé hodnoty a diference obsahu Zivin a ukazateli krmné kvality zma odrid a linii jarniho a ozimého jemene — Means and
differences in nutriets content and parameters of grain feeding value of spring and winter barley varieties and lines

—— Jarni x ozimy'? Dvoufady x vicefady' Bezpluchy x pluchaty'’
pramér'! diference!? primér diference pramér diference
HTS? (@ | 4542+051 376 43,08 + 0,75 1,89 46,84 + 0,56 -6,83
Skrob® (g/kg) | 615,6 £ 3,50 4,70 6129 + 2,20 4,04 617.6 % 6,00 52,70
Lyzin® (g/kg) 3,87 £ 0,06 0,25 3,70 £ 0,09 -0,10 3,94 £ 0,07 0,28
Lyzin (g/16 g N) 3,44 £ 0,06 0,06 3,40 £ 0,09 0,06 3,46 + 0,08 -0,28
Tuk® (g/kg) | 199 +040 1,10 19.1 £ 0.6 0,84 202+0,5 0,54
B-glukany® (g/kg) | 391109 -3,10 41,0 1,1 -1,20 378+13 5,02
Vlknina’ (gkg) | 40815 -13.8" 50,5+ 1,5 -8,1" 368+ 1,8 -29,6"
N-litky? (g/kg) | 114,615 66" 1100 £2,3 4,32 116,7 % 1,8 163"
Prirdstek’ (® | 7846+ 1,75 0,08 78,40 £ 2,75 -7,12 78,48 £2,13 3,33"
Konverze krmiva'® (g/g) 4,94 + 0,09 -0,11 503 +0,11 0,26 492+ 0,11 -0,32
PER 2,28 0,03 0,02 2,26 £ 0,05 -0,12 2,28 + 0,04 0,07
UpP (@kg) | 609 1,00 46 58,1+ 1,5 -1,02 62,7+ 1,3 5,95
KSS (TD) (%) | 81,46%037 0,84 80,95 £ 0,65 0,24 81,79 + 0,45 -0,38
BHB (BV) 69,26 % 0,95 1,02 68,64 + 0,97 -1,36 69,26 + 0,95 5.64
NPU 56,92 + 0,79 231 55,52 % 0,79 -0,86 57,83 £ 0,45 2,80
KSE (ED) (%) | 8721028 144" 86,34 £ 0,34 0,71 87,78 + 0,39 2,837
SE (DE) (MJ/kg) | 14,62 % 0,08 0.21 14,50 £ 0,12 0,09 1471 £ 0,11 0,32
BE (GE) (MJ/kg) | 16,78 0,05 -0,12 16,85 £ 0,11 -0,15 16,73 £ 0,05 -0,20
‘P<005 " P<00l
 u le viz text — p: see text
For 1-10 see Tab. I, “mean. l2difft:n:nces. :Jspring X winter, l‘two-mwt:d x multirowed, lshull-lcss x covered
III. Korelagni koeficienty mezi uk li bilance N-latek a obsahem Zivin v zrn& odrdd a linii jarniho a ozimého jedi - Correlati
t F of protein bal and nutrients content in grain of spring and winter barley varieties and lines
— UP (g/kg) KSS (TD) (%) BHB (BV) NPU
jarni® |ozimy'’ | celkem'' | jami | ozimy | celkem | jarni | ozimy |celkem | jarni | ozimy | celkem
HTS? ® |-014 | 03 0,15 |-015 | 046" | 016 | 001 [-020 |-009 | 012 | 002 | 007
Skrob? (gkg) | -029 | -021 | -0,18 |-023"|-028 |-0,19 | 020" | 002 | 018 | 015 [-0,13 | 0,13
Lyzin® (ghkg) | 014 | 026 | 022 |-003 | 019 | 01 0,02 |-023 [-005 [-019 [-013 |-0,12
Lyzin (g/16gN) | -071""| 042" | -0,57"" | -0,67""| -0,23 | -0.48™| 0,75"| 039" | 064”"| 061| 025 | 051"
Tuk’ (wkg) | 014 | -008 | 014 |-035" |-037"|-027"| 041" [-015 | 035 035" |-030 | 028
B-glukany® (g/kg) | 0,29° | 0,03 | 0,11 0,09 | -036 |-0,10 |-006 |-011 |-005 |-006 |-032 |-0,12
Vigknina’ (g/kg) | 0,27° | -0,53"| -0,28" | 035" | -0,40" | -0.06 | -030" [ 004 |-0,18 | -0,19 |-0,19 [ -0.20
N-litky?  (g/kg) | 086" 087"°| 085" | 069™| 055 | 063" -077"| -0,78""| -0,75""| ~0,74"*| -0,48""| -0,65"

'P<005, " P<001
* ykazatele viz text — parameters see text

For 1-8 see Tab. I, *spring, '“winter, ''total

korelovan s obsahem NL (r = 085" az r = 0,87™)
a statisticky priikazné zdporné s podilem lyzinu v NL.
Obsah vldkniny u jarnich odrid a linii vykazoval klad-
nou zavislost s parametrem UP, u ozimych typu byl
tento vztah prikazné negativni. Obdobny trend bylo
moZno vysledovat i pro skutednou stravitelnost dusiku
s tim, Ze navic byly pozorovany ziporné vztahy mezi
hodnotami ukazatele KSS a obsahem tuku. Regrese
mezi koeficientem skute¢né stravitelnosti dusiku a ob-
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sahem uvedenych Zivin a vlakniny znazorfiuji obr. 2a—c.
Nejsilné&ji se na poklesu hodnot KSS odrazil podil ly-
zinu v NL (y = 89,48 — 2,49x) a obsah vldkniny v zrné&
(y = 89,32 — 1,65x), zatimco zvyS$eni obsahu NL rezul-
tovalo v narist tohoto parametru (y = 69,43 + 1,04x).
Ukazatele nutriéni kvality bilkovin zrna, tj. BHB
a NPU, vykazovaly vysoce vyznamnou kladnou zévis-
lost s podilem lyzinu v bilkovinach (zejména jarni ty-
py), avSak ve vztahu k NL se projevovala ve viech

373



IV. Korelagni koeficienty mezi ukazateli energetické bilance a obsahem Zivin v zrn€ odrid a linii jarniho a ozimého je<| - Correlati
between parameters of energy balance and nutrients content in grain of spring and winter barley varieties and lines
N — KSE (ED) (%) SE (DE) (MJ/kg) BE (GE) (MJ/kg)
jarni? ozimy!" | celkem!! jarni ozimy celkem jarni ozimy celkem
HTS? ® | -025 0,04 0,03 -0,17 -0,39 -0,17 0.00 -0.46" 037"
Skrob? (wkg) | -0,16 -0,17 -0,11 -064" | -017 045" | 076" | -0,19 -0,41""
Lyzin* (g/kg) 0,13 -0,30 0,02 -0,06 -0,59" | -0,26 -0,29 -0517 | 045"
Lyzin (g/16 g N) -0,71** —0,46** -0,59*+ =0,77** -0,33 —0,58** -0,61** -0,18 -0,34*
Tuk® (g/kg) -0,08 -0,23 -0,06 -0,01 -0,24 -0,05 -0,14 -0,19 -0,14
B-glukany® (g/kg) 0,23 -0,13 0,06 0,24 0,21 0,19 0,15 0,31 0,23
Vidknina’  (g/kg) 0,00 -034 -0,23° 056" 0,16 0,09 0,25 043" 042"
N-litky*  (g/kg) 0,83" 0,23 069" 085" | -033 049" 057" | -042" 0,03
‘P<0,05, " P00l
* ukazatele viz text — parameters see text
For 1-8 see Tab. I, for 9-11 see Tab. III
y = 89.48 - 2.49x y =69.43 +1.04x 2. Regrese mezi koeficientem
90 KSS (TD), % 88 KSS (TD), % skute&né stravitelnosti N-litek
1 g: ° a obsahem lyzinu v N-litkdch
86 * 0. 00 0o . (), N-litek (b) a vidkniny (c)
1 30 LJ [ a koeficientem stravitelnosti
80 ¥o o ege §
78 0 2 o o 70 _‘ 4 B S energie (d) zrna jarniho a ozi-
s 30 / 85 B0 80 90 100 110 120 130 140 160 18 Uk A JRetns - Reptes.
220 25 30 35 40 45 50 55 ) sl % sion between coefficient of
lyzin (lysine), g/16g N (protein), g/kg true digestibility of protein
and lysine content in protein
KSS ; 89.32-1.65 (a), protein content (b) and fi-
- (TD), % y = X . KSS (TD), % y=119+091x bat Gontent (&), and. coeftic
86 + cient of energy digestibility
84 + ?" ¥ & (d) of grain in spring and win-
:: \ ter type of barley
+
o P - G
76 iy ++
74 + o B + t =}
c) 36 40 45 80 585 60 65 d) 82 84 86 88 90 92 94

viéknina ( fiber), g/kg

hodnocenych skquéch vysoce Prukazn.’i negativni ko-
relace (r = -0,48 az r = -0,78 ) Trend k zdpornému
vztahu s uvedenymi ukazateli byl platny i pro obsah
glukanu a vldkninu.

Parametry ziskané v rustovych testech, zejména
spotfeba krmiva, mély slab§i kladny vztah pouze k po-
dilu lyzinu v NL (r = 0, 30" pro jarni ty{)y) a zéporny
k obsahu NL a vlakniny v zmé (r=-0,58  a r = -0, 42"
pro ozimé typy). Produkéni index PER, piepocteny ja-
ko podil z hodnoty kaseinu, kladn& koreloval s obsa-
hem tuku (r = 0,56"" azr=0,68"")as podilem lyzinu
u jarnich odrud a linii (r = 0.53“).

Ukazatele charakterizujici bilan¢ni stravitelnost
energie (tab. IV) se ve viech pfipadech zdaly negativné
vazany s podilem lyzinu v NL, pfi¢emZ vysoce prikaz-
né parové vztahy platily zejména pro jarni je€men (r =
—0,61" air= —0,77"). V souboru ozimych odrud a li-
nii byla statisticky vyznamna negativni korelace obsa-
hu brutto a stravitelné energie s lyzinem v susiné zrna.
Parcidlni korelaéni koeficienty (tab. V) vypoctené mezi
hodnocenymi znaky a ukazateli s cilem eliminace ne-
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KSE (ED), %

Zadoucich vedlej§ich vliva v8ak ukazaly, Ze zejména
pro parametry energetické bilance byly dosaZeny vy-
razné odli§né zavéry neZ v pfipadé parovych vztahi.
Jak SE, tak i KSE nemély statisticky vyznamnéjsi
vztah se Zadnym z dalSich hodnocenych znaki a uka-
zatel, kromé vldkniny, kterd vykazovala negativni vliv
na hodnoty SE.

Regresni rovnice pro vztah koeficientl bilan¢ni stra-
vitelnosti energie a skutené stravitelnosti bilkovin
zrna je znazornéna na obr. 2d. Je z ni patrné, Ze v sou-
boru testovanych je¢meni se projevovala téméf piima
zavislost mezi uvedenymi koeficienty (y = 1,19 + 0,91x).

DISKUSE

Obsah chemickych latek v zrné je¢mene kolisa mno-
hem vice neZ u jinych obilnin (Newman, New-
man, 1991) a jejich G¢inek v krmivu souvisi nejen
s druhem krmenych zvifat, ale je podminén také jejich
vékem, pohlavim, typem uZitkovosti, intenzitou chovu
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V. Parcipilni korela¢ni koeficienty mezi ukazateli energetické bilance, obsahem Zivin a ukazateli bilance N-litek v zrn& odrid a linii jarniho
a ozimého je¢mene — Partial correlations between parameters of energy balance, nutrients content and parameters of protein balance in grain

of spring and winter barley varieties and lines

Ukazatel*) ED (%) DE (MJ/kg) TD (%) UP (g/kg)
Skrob? (g/kg) 0,16 0,01 0,24 0,34
Lyzin* (g/kg) 0,21 -0,19 -03 0,11
Lyzin (@16 g N) -0,23 0,2 0,34 -0,09
Tuk® (g/kg) 031 -0,31 -0,04 -0,32
B-glukany® (g/kg) 0,07 -0,06 -0,67" -0,55""
Vlgknina’ (g/kg) 0,35 -0,36" 0,39 0,40°
N-latky® (g/kg) -0,01 0,01 079" 095"
BHB (BV) ~0,001 0.2 -0,99"" -0,68""
NPU 0,2 -0,03 098" 0,78"
uP (g/kg) -0,03 0,03 -0,69"" =
KSS (TD) (%) 0,02 -0,003 = =

'P<005 " P<0,01

A, le viz text — p see text

For 1-8 see Tab. |

apod. Vede to k mnoha protichidnym tdajim v litera-
tufe (napf. Bhatty, 1993). RovnéZ nami ziskané vy-
sledky v nékterych aspektech pIné odpovidaly obecné
zndmym zavéram, ale v jinych byly odli§né.
Bilkoviny, jejich sloZeni, stravitelnost i nutriéni
kvalita patfily v naem souboru jarnich a ozimych je¢me-
ni k parametrim, jejichZ projev velmi dobfe kore-
spondoval se zndmymi pokusnymi zavéry. Vy3§i droveii
obsahu NL byla pozorovéna u jarnich a bezpluchych
typu, v koncentraci lyzinu se vSak testované materialy
ani v ramci vytvofenych skupin vzdjemné nelisily. Ozi-
mé vicefadé typy mély sice oproti dvoufadym vice NL,
avSak diference nebyla statisticky vyznamna. Strie-
gel (1989) na zdkladé studia novych bezpluchych linii
je¢mene dospél k zavéru, Ze maji vy3si schopnost de-
ponovat ve svém zrnu bilkoviny, aviak v souladu s dfi-
v&jSimi vysledky, které uvadéji napt. Simecek,
Minafiik (1982), neni bezpluchost automaticky zaru-
kou lepsi nutri¢ni hodnoty bilkovin. Vzhledem k tomu,
Ze pocet sledovanych je¢mentd byl pomérné velky, ne-
projevil se vliv vys$§iho podilu lyzinu v NL, charak-
teristicky pro nékolik zafazenych bezpluchych linii. Ze
stejného divodu byla zfejmé také zji§téna nizka pro-
ménlivost ukazateld nutriéni kvality bilkovin (KSS,
BHB a NPU), jejichZ priméry nabyvaly hodnot kore-
spondujicich s vysledky zahrani¢nich autord (Bhatty
etal, 1979; Sosulski etal, 1988). Prukazné vy33i
obsah vyuzitelného proteinu u jarnich typu lze dat do
souvislosti nejen se zminénym vy$§im obsahem NL, ale
v disledku konstrukce tohoto ukazatele i s neprikazné
vy§§imi hodnotami BHB a odvozen& NPU, pfi¢emZ vy-
znamnym pfispévkem byla bezesporu i pfitomnost bez-
pluchych linii. Vzajemné vztahy mezi Zivinami zrna
a biologickymi parametry, uvadéné zahrani¢nimi auto-
ry (napf. Bhatty, 1993), tj. narist stravitelnosti se
zvySovanim obsahu dusiku a soudasny pokles hodnot
ukazateli nutri¢ni kvality bilkovin, byly potvrzeny
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i v na§em pokusu, a to jak v celkovém, tak i v diléich
souborech. Hlavni pfi¢inou je pravdépodobné skutec-
nost, Ze s rostoucim obsahem NL v zrné se zvySuje
podil z4sobnich bilkovin, které maji vysokou stravitel-
nost, ale nizkou biologickou hodnotu (Eggum,
Beames, 1983).

Negativni vliv vldkniny se projevil pfedevsim v sou-
boru ozimych odrid a linii, ziejm& v disledku jejiho
vy$§iho obsahu. Priikazny regresni vztah, vypocteny ve
vybraném souboru ozimych i jarnich je¢meni, viak de-
monstroval, Ze obecné se zvy§enim vldkniny o 1 % byl
v priméru pozorovan pokles hodnot KSS o 1,65 %.
Obdobny zavér uvadi Just (1982), ktery udava, Ze
zvySenim vldkniny krmiva o 1 % dochézi ke sniZeni
KSE pfiblizné o 3,5 %. Obsah vldkniny byl také jedi-
nym znakem, v némZ se priikazné navzajem liSily nejen
jarni a ozimé, ale také dvoufadé a vicefadé ozimé
a bezpluché a pluchaté jarni typy je¢mene. Na rozdil
od vysledku, které uvddi Honeyfield et al. (1989),
byl tedy soubor ozimych typi kompaktnéj$i a promén-
livost jarnich odrud a linii byla vysSi pro vétSinu znaka
a ukazatell.

SloZenim zrna je je¢men determinovan predeviim
jako energetické krmivo. K tomuto cili sméfuje usili
vyzkumnych pracovnikt zejména z oblasti USA a Kana-
dy Bowman, Blake, 1996; Campbell, 1996
aj.), ale také vétSich evropskych péstiteli (Bach,
Knudsen, 1983), ktefi povaZuji zvySovéni energie
za ekonomicky vyhodné&j¥i. Ndmi naméfené ukazatele
energetické bilance patfily k nejméné proménlivym, at
uZ v rdmci ro¢nikd nebo i riznych skupin je¢menu.
Mnozi zahraniéni autofi dospéli k poznini, Ze mezi
obsahem Skrobu a KSE, pfipadné SE existuje pfima
zévislost (Bhatty et al., 1979). V naSem pokusu se
sice po eliminaci vedlejSich vlivii pomoci metody par-
cidlnich korela¢nich koeficientdi také prokazal kladny
vliv obsahu $krobu na koeficient stravitelnosti energie,
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aviak tento vztah nebyl statisticky vyznamny. VysSi
koncentraci $krobu jsme pozorovali jen u bezpluchych
linii, zatimco jarni odridy je¢mene od ozimych a také
dvourfadé od vicefadych nebylo prakticky moZno na-
vzdjem odli§it. Newman, Newman (1991) uva-
dg&ji, e v&t§i zrno ma lepsi stravitelnost energie prede-
v&im v dusledku vy3siho obsahu Skrobu. Néktefi autori
(Middaugh etal., 1989) viak vidi kladny vztah plnos-
ti zrna s hodnotami koeficientu stravitelnosti energie
spiSe ve zlepSeni proporci mezi obsahem stravitelnych
Zivin a podilem pluch v zrn&, nebot pluchy jsou hlav-
nim zdrojem nestravitelné hrubé vlakniny. Vys8i varia-
bilitu HTS u ozimu vysvétluje v naSem souboru pfi-
tomnost dvoufadych i vicefadych odrid s odli¥nou
hmotnosti zrna, u nichZ na tuto skute¢nost upozoriiuji
jak zahranicni, tak i nade prace (napf. Spunar etal,
1996). Pri hodnoceni ozimi s riznymi typy klasu byla
u dvoufadych odrid skutetné pozorovina tendence
k vési HTS a zéroveii k pritkazné vy3§im hodnotdm
KSE, av3ak ne v roviné statistické priikaznosti. Obdob-
né také Hinman (1979) a Taverner (1988) ne-
zjistili v pokusech s vykrmem skotu a prasat prikazné
rozdily mezi dvoufadym a Sestifadym jeCmenem.

Vyznamné vétsi zrno a zarovei vySssi hodnoty KSE
byly zjiStény ve prospéch jarnich je¢ment pfi porovna-
ni obou testovanych typi. Bezpluché linie jarniho jec-
mene se viak uvedenému zavéru vymykaly; nebot
i pres vyrazné niz§i HTS oproti pluchatym odriddm
dosahovaly prukazné lep§ich hodnot koeficientu stravi-
telnosti energie. Lze tedy dat za pravdu autorim (napf.
Rossnagel et al, 1981 aj.), ktefi se domnivaji, Ze
tvorba bezpluchych odrid je jednou z cest, jak feSit
otdzku zvy$ovani stravitelnosti energie je¢mene az po
uroveii zjisténou napf. pro pSenici nebo kukufici. Tyto
zavéry potvrzuji i vysledky nejnovéjSich vyzkumi
(Bowman, Blake, 1996), kdy se jiz podafilo
exaktn& prokazat, Ze lepsi stravitelnost zrna je¢mene je
geneticky determinovana a lokalizovdna na &tvrtém
chromozomu. Bowman, Blake (1996) rovnéz
zjistili vyznamné rozdily mezi stravitelnosti energie
u ruznych odrid, coZ jsme pozorovali i v naSich diivéj-
Sich pokusech (Vaculova, 1995).

Vzhledem k tomu, Ze stravitelnost §krobu je téméf
stoprocentni (Edney et al., 1989 — cit. Bhatty,
1993), zaméfuje se vyzkumny zajem Casto na dalsi lat-
ky, které mohou stravitelnost energie ovlivnit (Camp-
bell, 1996). Pfedeviim jde o tuk a rozpustnou vlak-
ninu krmiv. Energeticky ekvivalent tuku odpovida
39,2 J/g, a proto je tato Zivina 2,32krat energeticky bo-
hat¥i neZ $krob a 1,98krat bohatsi nez protein (Klei-
ber, 1975 — cit. Newman, Newman, 1991).
V ndmi sledovaném souboru nebyl vy$§i primérny ob-
sah tuku vyznamny pro zlepSeni KSE nebo SE, i pfes
pfitomnost nékolika bezpluchych linii se zvySenou
koncentraci této Ziviny v zrné. Neskrobové polysacha-
ridy, zv14§t& B-glukany, manifestuji sviij negativni vliv
prostfednictvim specifickych fyzikalné-chemickych
vlastnosti, zejména schopnosti vytvifet vysoce viskoz-
ni vodni roztoky, které brani traveni a vstfebavani Zivin
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(Newman etal, 1992). Lehtonen, Aikasalo
(1987) uvadéji, ze dvouradé je¢meny maji vice glukani
neZ vicefadé, aviak spolu s dal§imi autory zduraziiuji,
Ze to zévisi jak na pouZité odridé, tak i na p&stebnich
podminkdch a metodice chemické analyzy. V naSem
souboru nebyly testovany je¢meny s geneticky determi-
novanym vysokym obsahem glukand, a proto ani dife-
rence mezi sledovanymi skupinami nebyly prikazné.
Uvedeny inhibiéni vliv obsahu glukani se projevil jen
u ukazateld bilance dusikatych latek, a to teprve aZ po
eliminaci vedlejSich vlivi pomoci parcialnich korelaci.
S ohledem na objektivni vyhodnoceni dosaZenych vy-
sledkd je vSak tfeba poznamenat, Ze u potkand byva
pozorovén jev tzv. koprofagie, v jejimZ dusledku do-
chazi ke §tépeni méné stravitelnych latek, a tedy i ne-
gativni vliv glukani neni tak vyrazny jako u jinych
zvifat (napf. driibeZe).

Netypické a neoekdvané vzajemné vztahy mezi ob-
sahem nékterych Zivin a ukazateli energetické bilance,
které se na rozdil od zévéra zahrani¢nich autord proje-
vovaly v na§em pokusu, nelze pfi¢itat pouze zvlastnos-
tem zvolené skupiny jeCmenu nebo jejich genetickym
odli$nostem. Domnivame se, Ze manifestace projevu u
té€chto parametrii byla maskovana dal3imi vlivy v da-
sledku velmi malé proménlivosti, kterd se potvrdila
i pfi posuzovani dil¢ich vysledku v jednotlivych letech
(Vaculova, 1995). Z tohoto pohledu je ziejmé nutné
i posuzovat kladnou a vysoce pritkaznou korelaci mezi
hodnotami KSS a KSE, bez ohledu na to, Ze byla do-
saZena a uvedena i dal§imi vyzkumnymi pracovniky
(N&mec, 1991).

Tato prace vznikla za finan¢ni podpory grantového
projektu GA CR 503/95/0544.
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Z VEDECKEHO ZIVOTA

XIX. XENOBIOCHEMICKE SYMPOZIUM

Po tfileté pfestavce se ve dnech 27. a 28. kvétna
1997 uskutenilo v Brné jiZ v pofadi XIX. xenobioche-
mické sympozium, které uspoiddaly xenobiochemické
sekce Ceské a Slovenské spolegnosti pro biochemii
a molekularni biologii ve spoluprici s Vyzkumnym
Gstavem veterinarniho lékafstvi v Brné a jehoZ se
zacastnilo 68 registrovanych védeckych a pedagogic-
kych pracovniki. Bylo.na ném pfedneseno 24 pfedna-
$ek a vystaveno 24 plakatovych sdéleni.

Sympozium, které zahdjil pfedseda organiza¢niho
vyboru dr. Machala, bylo rozdéleno do péti odbornych
bloku:

1. Experimentalni modely

2. CYP enzymy

3. Oxidativni stres, oxid dusnaty

4. Experimentélni modely, genotoxicita, apoptéza, kar-
cinogenita, cytostatika

5. Nové aspekty regulace, chiralita, mikrobidlni xeno-
biochemie

6. Diskuse, kterd probihala jednak na pfednéaSkéch

a jednak v zavéru odbornych bloku, jimZ pfedsedali

prof. Mika, prof. Kamenikova, doc. Stiborové, doc.

Kvasni¢kova a prof. Augustin

Tématem sympozia byla problematika validovanych
alternativnich metod k ziskéni dostateného mnoZstvi
idaju o toxicit® latek, resp. experimentdlnich modell
poskozeni ledvin, dile problematika modelu pro stu-
dium genetické ekotoxikologie a modelu k odhadu vli-
vu organu a tkani na distribuci lé€iva v organismu ex-
perimentalniho zvifete. Velka pozornost byla vénovana
nejduleZit€j§imu enzymovému systému pro metabolis-
mus lé&iv a cizorodych latek. Byl podan piehled cy-
tochromi P-450, duleZitych pro metabolismus lé€iv
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u &lovéka, hovofilo se o individuélni vybavenosti je-
dince izoformami cytochromi P-450 a o kofeinovém
a dextrometorfanovém testu ke zji§téni individualni
vnimavosti lidi vici xenobiotikim. Byly bohaté disku-
tovany novinky z oblasti mnohoclenné rodiny hemo-
vych enzymi. Reaktivni formy kysliku a dusiku se sta-
ly rovnéZ pfedmétem intenzivniho vyzkumu. Bylo téZ
pojedndno o soudasnych terapeutickych moZnostech
ovlivnéni oxidativniho stresu, dale o iloze antioxidac-
nich latek a parametrech oxidativniho stresu v rybéach
jako bioindikatorech znediténi Zivotniho prostiedi,
o protektivnich G&incich oxidu dusnatého vuci jaterni-
mu poSkozeni a chemoprotektivnich uc¢incich pfirod-
nich polyfenold.

V dal¥im pfednaSkovém bloku se posluchali sezna-
mili s mechanismem cytotoxického u¢inku oracinu
a s molekuldrnimi mechanismy vedoucimi k cytogene-
tickym poruchdm, déle s disledky chemického znecis-
t€ni Zivotniho prostfedi perzistentnimi organickymi po-
lutanty, s problematikou buné&né smrti, apoptézou
a vlivy chemoterapie na jeji akceleraci, resp. s poten-
cidlni karcinogenitou né&kterych kovovych iontd. Po-
zornost byla vénovana i fosfatizam jako méné znidmé
skupiné signdlnich molekul, resp. jejich schopnosti in-
tegrovat s hemoproteiny, novému pohledu na stereo-
izomerni sloZeni farmatik aj. Ve velernich hodinach
pak probihala volna diskuse.

Ugastnici XIX. xenobiochemického sympozia nejen
ziskali nové odborné poznatky v oboru, ale také si
mohli vyménit své experimentalni zkuSenosti. Pristi sa-
mostatné xenobiotické sympozium se bude konat za
dva roky na Slovensku. Misto konani bude upiesnéno.
Veskera abstrakta pfednaSek i plakatovych sdéleni jsou
uspofadana ve vydaném sborniku.

Doc. RNDr. Ing. Josef Zahradnicek, CSc.

ROSTLINNA VYROBA, 44, 1998 (8): 378



EFFECT OF POTASSIUM AND MAGNESIUM
FERTILIZATION ON BARLEY PREFERENCE
BY THE BIRD CHERRY OAT-APHID
RHOPALOSIPHUM PADI (L.)

VLIV HNOJENI DRASLIKEM A HORCIKEM NA POTRAVNI
PREFERENCI JECMENE U MSICE STREMCHOVE
RHOPALOSIPHUM PADI (L.)

H. Havlickova, M. Smetiankova

Research Institute of Crop Production, Praha-Ruzyné, Czech Republic

ABSTRACT: The effect of K and Mg on preference of the bird cherry-oat aphid Rhopalosiphum padi (L.) for barley and
on suitability of the plants for aphids was studied in an open hall during three vegetation periods. Plants of the spring barley
cv. Zenit cultivated in Caslav soil with a low K content and in Ruzyné soil rich in K, were treated with four fertilizer
combinations (NP, NPK, NPMg, NPKMg). Under conditions of free host choice aphids showed a higher preference for plants
growing in K deficient Céslav soil or treated with fertilizers devoid of K (NP, NPMg variants), while plants cultivated in
Ruzyné soil rich in K or treated with NPK showed low attractivity. A significant positive correlation was found between
plant preference by aphids and their suitability for aphids evaluated by means of artificial infestation. Treatment of the plants
with Mg increased their attractivity for aphids and aphid reproduction while the negative effect on their condition brought
about by insect was reduced. Joint application of both elements (NPKMg variants) increased plant preference by aphids while
plant suitability for the insects was essentially the same as in NPK variants. The mechanism and expression of resistance to
aphids induced in cereals by the nutritional conditions and treatment with different fertilizers are discussed.

spring barley; fertilizer treatments; K; Mg; Rhopalosiphum padi (L.); preference; suitability; resistance

ABSTRAKT: Ve vegetacni hale VURV Praha-Ruzyng byl na rostlindch jarniho je¢mene odridy Zenit po tfi roky sledovén
vliv regulované vyZivy na chovani msice stfemchové Rhopalosiphum padi (L.). K pokusim byly pouZity dvé zeminy s riznou
zésobenosti K (¢aslavskd zemina chuda na K a ruzyfiskd zemina s vy3%im obsahem K) a ¢tyfi varianty hnojeni (NP, NPK,
NPMg, NPKMg). Volny vybér hostitele pfi ndletu msic ukdzal preferenci rostlin péstovanych v ¢aslavské zeminé a na
variantich bez K (NP, NPMg), zatimco rostliny p&stované v ruzyiiské zeminé& a na varintich NPK byly mSicemi opomijené
(nepreferované). Preference rostlin miicemi byla ve vztahu statisticky vyznamné pozitivni korelace (P < 0,01) s vhodnosti
rostlin pro mdice hodnocené podle reprodukce msic na uméle infestovanych izolovanych rostlinich. Aplikace Mg zvy§ila
atraktivitu rostlin pro m3ice i jejich mnoZivost. Vzhledem k nejvice poSkozenym rostlindm variant NP zlep$ilo dodini Mg
(varianty NPMg) celkovy vzhled infestovanych rostlin. Soucasnd aplikace K a Mg (varianty NPKMg) zvySila preferenci
rostlin mdicemi, ale vhodnost rostlin pro mice byla vi¢i variantim NPK témé&F neovlivnéna. Jsou diskutovany mechanismy
rezistence obilnin vici mdicim, navozené (indukované) zmé&nami ve vyZivé rostlin.

jarni jeCmen; vyZiva; K; Mg; m3ice Rhopalosiphum padi (L.); preference; vhodnost; rezistence

noud, 1990). K nutrition can alter the resistance of
plants to environmental stress (Kitchen etal., 1990)

INTRODUCTION

Growth and yield of crops depend on the nutritional
conditions of plants determined by the soil type and
affected by fertilization. Among the nutrients K is par-
ticularly important because of its large effect on plant
condition and metabolism (Salas et al., 1990). Appli-
cation of adequate K fertilizers may be considered as
a type of protection against diseases, especially on soils
not sufficiently provided with this element (Perre-
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and several authors have also reported on the effect of
mineral nutrition, particularly K supply and accessibil-
ity for the plants, on insect development. Thus, the
aphid population varied in size in dependence on the
treatment with K to which the plants had been sub-
jected (Salas et al, 1990). The life span and reproduc-
tion of aphids are mostly reduced by K application (Em -
den, 1966; Perrenoud, 1990). Baran (1972)
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observed that the negative effect of a Sitobion avenae
(F.) population on wheat plants rose when K supply
was increased. In three out of four pot trials with maize,
oats and wheat K caused a marked decrease in the
number of nymphs of the bird cherry-oat aphid Rho-
palosiphum padi (L.) per plant (EI-Tigani, 1962).
Our previous experiments (Havlickova, Sme-
tankova, 1991) indicated a different performance of
R. padi by spontaneous infestation of barley in relation
to fertilization of the plants with K and Mg. The pre-
sent study aims at investigating whether application of
K and Mg fertilizers can be used in order to increase
resistance of barley to R. padi by changing the attrac-
tivity and the suitability of the plants for the aphids.

MATERIAL AND METHODS

The two soils used in our experiments, K deficient
Caslav soil and Ruzyné soil rich in this element, were
filled into Mitscherlich pots together with silica sand
(2 : 1). Phosphorus in the form of Ca(H,P0O,), (900 mg
P per pot), nitrogen in the form of NH;NO; solution
(1800 mg N per pot), potassium in KCI solution
(1800 mg K per pot) and magnesium in MgS0O,.7 H,0
solution (600 mg Mg per pot) were supplied into indi-
vidual pots and mixed with the soil filling. Four fertil-
izer variants (NP, NPK, NPMg, NPKMg) were tested
in each soil type. The plants in forty pots (five pots of
each variant in both soils) were left uncovered for
evaluation of R. padi preference for plants subjected to
different fertilizer treatments. Forty pots were covered
with nylon bags for the determination of the effect of
fertilization on plant suitability for aphids.

Preference

After the first alatae of R. padi had appeared on the
uncovered plants the position of the pots was changed
every day in order to reduce the influence of external
factors on aphid colonization. Aphid preference for
plants given different fertilizer treatments was eva-
luated according to aphid number per tiller seven days
after spontaneous plant infestation.

Suitability

The covered plants were infested by apterous fe-
males of R. padi (five individuals per plant) at the end
of shooting. The number of aphids on the plants was
counted at stages 8 (appearance of the last leaf),
10 (swelling of the sheath) and 10.1 (emergence of in-
florescence completed) according to Feekes scale (FS).
At stage 10.1 the aphids were removed, dried and
weighed. Plant suitability for aphids was ascertained
according to aphid reproduction per tiller during vege-
tation and dry mass production per tiller at the end of
the experiment. Both plant preference by aphids and
their suitability for them were tested during three vege-
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tation periods. The average values obtained for the
plants of each pot were used for statistical evaluation
of the results using r-test and simple linear regression.

RESULTS

The first alatae of R. padi appeared on the uncovered
barley plants grown in an open hall between May 15 to
20 in all years. At this time plants cultivated in Ruzyné
soil or supplied with K (variants NPK, NPKMg) had
greener and more turgescent leaves than those growing
in Caslav soil or without K application (variants NP,
NPMg). Especially in plants of the NP variants turges-
cence was low and the bottom leaves were partly yel-
lowish.

In all variants of fertilizer treatment plants cultivated
in Ruzyné soil rich in K were less attractive for aphids
than those grown in Céslav soil showing a low K con-
tent (Tab. I). In both soils aphid preference for the

I. Chemical analysis of the soils

K M
Soil pH/Kcl | GO0 £
(%) according to Schachtschabel
Cislav 6.8 0 88 97
Ruzyné 7.2 0.2 424 93

plants was highest in the NPMg variants, while in the
NPK variants it was lowest in all years (Fig. |, x-axis).
In Caslav soil aphid preference was higher for plants
of the NP variants than for those of the NPKMg va-
riants. No evident differences between NP and NPKMg
variants were observed in preference/non-preference by
aphids on plants grown in Ruzyné soil. In both soils
plants of the NPKMg variants were more attractive for

,the aphids than those of the NPK variants (Fig. I).

In both Caslav and Ruzyné soils a significant posi-
tive correlation (P > 0.01) was found between aphid
preference and infestation of plants given different fer-
tilizer treatments (Fig. 1). According to the aphid num-
ber per tiller determined at the end of experiments
plants of the NPMg variants were most suitable for
aphids, followed by the NP variants. In both soils ad-
dition of K to the NP variants caused a considerable
decrease in plant suitability for aphids. In both soil
types joint application of K and Mg (NPKMg variants)
led to a decrease in plant suitability for aphids com-
pared with the NP variants and only to a slight increase
compared with the NPK variants (Fig. 1, y-axis).

Aphid counting during the vegetative period proved
their density to be higher on plants of all variants
grown in Caslav than in Ruzyné soil. Starting from
growth stage 10.1 the rate of aphid reproduction in
plants treated with Mg (NPMg variants) rose rapidly,
while increase was very slow in plants of the NPK
variants. Low aphid reproduction was also noted in the
NPKMg variants. Aphid density on plants cultivated in
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NP variants without K and Mg was relatively high dur-
ing the whole vegetation period (Fig. 2).

The above mentioned results were confirmed by the
differences in aphid dry mass production on plants cul-
tivated in both soil types and given different fertilizer
treatment. At the end of the experiments aphid dry
mass proved to be significantly (P < 0.01) lower in all
variants on plants grown in Ruzyné soil than in Caslav
soil. In both soil types the highest dry mass production
of aphids per tiller was found on plants of the NPMg
variants, the lowest one on plants of the NPK variants
(Tab. II). The differences between aphid dry mass pro-
duction on plants having obtained various fertilizer
treatments were statistically highly significant (P <
0.01), with exception of the difference between the
NPK and NPKMg variants.

In both soil types the aphids soaking on plants given
NP treatment were small, developed a great number of
alatae individuals and showed the lowest dry mass per
individual (0.056 and 0.058 mg, resp.) at the end of the
experiments (compare the data in Fig. 2 and Tab. II).
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The average amount of dry mass yielded by aphids
attacking plants given other treatments was higher
(from 0.066 to 0.071 mg/aphid). Mg application in-
creased larvae production while adults predominated in
the total number of aphids produced on plants given
NPK treatment in both soil types.

At the end of infestation the plants given NPK treat-
ments showed a similar colour and habitus as unin-
fested plants in both soil types. Plants were most heav-
ily damaged when given NP treatment. Mg application
(NPMg variants) substantially improved plant appear-
ance, although aphid infestation was the severest in this
variant. The positive effects of Mg on plant condition was
also evident in the NPKMg variants where joint K and
Mg application suppressed aphid reproduction (Fig. 2).

DISCUSSION

Plants cultivated in Céslav soil with a low K content
generally proved to be preferred by aphids and showed
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II. Dry mass production of R. padi on barley (mg per tiller) at the
end of the experiments, 14 days after artificial infestation by five
females per plant (average values from three years. n = 15)

Treatment Ruzyné Caslav

NP 3.38+0.83 4.60 £ 1.19
NPMg 5.00 £ 1.41 6.96 £ 1.55
NPK 277 +047 338 +£0.84
NPKMg 299 +£0.64 3.54 £ 0.88

a higher suitability for aphids in comparison with
plants grown in Ruzyné soil with a sufficient K supply.
K is known to play an important role in the osmotic
pressure of the plant (Morgan, 1992) owing to
changes in the metabolism of primary and secondary
compounds which affect insect behaviour (Salas et
al., 1990). Many authors state K to exert a deterrent
influence on cereal aphids (Emden, 1966; Baran,
1972; Marwat et al,, 1985). This phenomenon was
also observed in previous experiments with barley
grown under conditions of different K supply follow-
ing spontaneous infestation with R. padi (Havlicko-
vd, Smetiankova, 1991). EI Tigani (1962)
also observed a negative effect of increasing K dosage
on nymph production by R. padi.

In our present study the suppressing effect of K ap-
plied to the soil on R. padi was confirmed. The high
attractivity for aphids of yellowish and wilting plants
growing without addition of K (NP, NPMg variants)
agrees with the preference of R. padi for plants attacted
by viroses (Fereres et al., 1990). R. padi preference
for yellow plants and non-preference for dark-green
ones cultivated in NPK variants might be partly attrib-
uted to olfactoric stimuli of the aphids. However, the
positive correlation between preference non-preference
of plants by R. padi and suitability unsuitability-anti-
biosis of plants for the aphids show differences in the
nutritional status of the host plants resulting from treat-
ment with different fertilizers to play an important role.
This results, as well as the correlation between wheat
cultivar preference and infestation during vegetation in
the open (Havli¢kova, 1989) point to the high and
specific requirements of R. padi, as to host quality.
Omission of plants supplied with larger amounts of
K by aphids and low aphid reproduction on the plants
could help to reduce the need for chemical protection
against aphids.

On the other hand application of Mg seemed to
cause an increase in nymph reproduction. R. padi pre-
fers to feed on the basal parts of the stems, leaf sheaths
and bottom leaves. The bottom leaves of wheat con-
tained more Mg than the younger ones (Scott,
Robson, 1991) and were significantly more infested
by R. padi as compared to the younger leaves
(Havlic¢kova, 1997). No direct relation probably
exists between Mg concentration and aphid behaviour
on the host plants but its application considerably im-
proved the condition of aphid infested plants. Mg plays
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a major role in plant physiology and biochemistry, es-
pecially in chlorophyll synthesis. Natr (1997) em-
phasized the effect of mineral nutrition on the photo-
synthetic characteristics of cereals. Both changes in
metabolism and increase in photosynthetic efficiency
may be involved in the higher suitability for aphids and
tolerance to aphid feeding shown by plants treated with
Mg in the present study.

The results of our experiments showed that applica-
tion of K and Mg fertilizer influenced the level of pref-
erence and suitability and probably also tolerance of
barley plants to R. padi in a different way. Non-prefer-
ence, antibiosis (unsuitability) and tolerance are the
three main components of natural crop resistance to
insects (Painter, 1951). All these mechanisms can
be involved in plant resistance induced by various ag-
rochemical techniques, termed induced resistance
(Kogan, Paxton, 1983). Weibull (1987) sug-
gests that changes in the performance of cereal aphids
caused by the nutritional status of the host plants may
be involved in resistance of cereals to aphids. Since
R. padi is the most serious vector of BYDV (Zappa-
roli, 1993), rational application of fertilizers might also
decline virus infection of plants via increasing non-pref-
erence of the plants by aphids and decreasing virus trans-
mission owing to a reduction of aphid reproduction on
unsuitable plants during the vegetation period.
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RECENZE

THE BIOLOGICAL CHEMISTRY OF MAGNESIUM

BIOLOGIE A CHEMIE HORCIKU

J. A. Cowan (ed.)

New York, USA, VCH Publishers, Inc. 1995, 254 s.

V publikaci, kterd vyznamné obohacuje védeckou
a odbornou literaturu v oblasti rostlinné fyziologie,
jsou racionalné soustfedény vsechny nejnovéjsi poznat-
ky a znalosti o klicovém biogennim prvku — hoi¢iku,
ktery ma dominantni dlohu ve fotosyntéze a biosyntéze
asimilat v zelenych rostlinach i v jejich metabolickych
pieméndach u viech Zivych soustav.

Autofi zde spravné upozoriiuji na to, Ze hoicik je
v poradi ¢tvrtym nejCastéji se vyskytujicim kationtem
v bun&&ném organismu a nejhojnéji piitomnym kation-
tem divalentnim. Jeho vnitrobuné¢na koncentrace je
vét§i neZ | mM a devét desetin tohoto vnitrobunééného
biogenniho prvku je inkorporovano v ribozomech. Au-
tofi dale popisuji ulohu Mg2+ jako prostetické skupiny
fady dependentnich enzymu zucastnénych v anabolis-
mu, ¢i katabolismu nukleovych kyselin (RNK, DNK)
véetné aerobni a anaerobni glykolyzy.

Kniha nazorné upozorfiuje na dynamicky rozvoj bio-
logickych a biochemickych poznatkii o tomto alkalic-
kém kovu za poslednich deset let. A€ je hof¢ik duvérné
znamy mineralogim a slouceniny Mg2+ se t&8i znacné
prumyslové duleZitosti, fyziologicka chemie tohoto ko-
vu zistdvala v minulych letech ponékud v pozadi, ze-
jména co se tyle srovnini s drovni znalosti o Ca®*
a Zn**. Béhem uplynulych péti let prosel vyvoj poznat-
ki o biologickém vyznamu Mg2+ takika revoluci a byla
objasnéna komplexita jeho biologickych funkci. Hlav-

384

nim motorem tohoto rozmachu byla zejména role MgZ+
v biochemii nukleovych kyselin.

Publikace je rozdélena na samostatné, v podstaté iz-
ce specializované kapitoly, které na sebe logicky nava-
zuji, pfi¢emZ autofi jsou pfednimi specialisty v oboru.
Prvni kapitola, jejimZ autorem je sam editor, predsta-
vuje spi§ vyjimku, nebof je jakymsi vieobecné&jSim
tivodem do problematiky a nezasvécenému Ctenéfi po-
dava fadu zédkladnich a pro specialistu jisté samoziej-
mych informaci o fyzikalné chemickych a biologicky
duleZitych vlastnostech Mg2+. Déle navazuji kapitoly
podrobné se zabyvajici metodami detekce a studia
Mgz* v biologickych materidlech, kapitoly o jeho funk-
ci v komplexech s nukleovymi kyselinami, nukleotidy,
antibiotiky, enzymy a biologickymi membranami. Kni-
hu uzaviraji dvé fyziologické kapitoly o bunétném
transportu Mg2+ a o regulaci jeho cytologické koncen-
trace. Vyhodou pro ¢tendfe je, Ze kaZda kapitola obsa-
huje struény dvod a na zdvér i souhrn, coZ znainé
usnadiiuje orientaci. Pfispévky jsou koncipovany spise
formou odbornych review, ktera nachazime ve védec-
kych Casopisech, neZ jako uCebnice. Kazda kapitola je
doplnéna citacemi, z nichZ nejnovéjsi jsou z roku 1994.

Pfi celkovém hodnoceni publikace Ize konstatovat,
Ze kniha je zdafile zpracovanym malym kompendiem,
které bude cennou specializovanou pfiru¢kou pro
vSechny, kdo se zabyvaji biologii a chemii hoiciku.

Doc. RNDr. Ing. Josef Zahradnicek, CSc.

ROSTLINNA VYROBA, 44, 1998 (8): 384



INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selec-
lively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary (including the key words).

The author is fully responsible for the originality of his
paper, for its subject and formal correctness. The author shall
make a written declaration that his paper has not been publish-
ed in any other information source.

The board of editors of this journal will decide on paper
publication, with respect to expert opinions, scientific impor-
tance, contribution and quality of the paper.

The paper extent shall not exceed 15 typescript pages, in-
cluding tables, figures and graphs.

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page. 60 strokes per line,
double-spaced typescript). A PC diskette should be provided
with the paper, written in an editor program, preferably T602,
and with graphical documentation. Tables, figures and photos
shall be enclosed separately. The text must contain references
to all these annexes.

The title of the paper shall not exceed 85 strokes. Subtitles
of the papers are not allowed either.

Abstract is an information selection of the contents and
conclusions of the paper, it is not a mere description of the
paper. It must present all substantial information contained in
the paper. It shall not exceed 170 words. It shall be written in
full sentences, not in form of keynotes, and comprise base
numerical data including statistical data. It must contain key
words. It should be submitted in English and if possible also
in Czech or Slovak.

Introduction has to present the main reasons why the study
was conducted, and the circumstances of the studied problems
should be described in a very brief form.

Review of literature should be a short section. containing
only literary citations with close relation to the treated pro-
blem.

Only original method shall be described. in other cases it is
sufficient enough to cite the author of the used method and to
mention modifications of this method. This section shall also
contain a description of experimental material.

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A sta-
tistical analysis of recorded values should be summarized in
tables. This section should not contain either theoretical con-
clusions or deductions, but only factual data should be presen-
ted here.

Discussion contains an evaluation of the study, potential
shortcomings are discussed, and the results of the study are
confronted with previously published results (only those authors
whose studies are in closer relation with the published paper
should be cited). The sections Results and Discussion may be
presented as one section only.

The citations are arranged alphabetically according to the
surname of the first author. References in the text to these
citations comprise the author’s name and year of publication.
Only the papers cited in the text of the study shall be included
in the list of references. All citations shall be referred to in the
text of the paper.

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstanding.
The abbreviations should not be used in the title of the paper
nor in the summary.

The author shall give his full name (and the names of other
collaborators). academic, scientific and pedagogic titles, full
address of his workplace and postal code, telefon and fax num-
ber or e-mail.

POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké prace, kratkd sdéleni
a vybérové i pfehledné referdty. tzn. prace, jejichz podkladem
je studium literatury a které shrnuji nejnovéj$i poznatky v da-
né oblasti. Prace jsou uvefejiiovany v edting, slovenstiné nebo
anglictiné. Rukopisy musi byt doplnény kratkym a roz3ifenym
souhrnem (véetné klicovych slov).

Autor je plné odpovédny za pivodnost prace a za jeji véc-
nou i formélni spravnost. K praci musi byt pfiloZzeno prohla-
Seni autora o tom, Ze prace nebyla publikovana jinde.

O uvefejnéni price rozhoduje redak¢ni rada Casopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a pfinosu a kvalit¢ prace.

Rozsah védeckych praci nemi pfesahnout 15 stran psanych
na stroji véetné tabulek, obrizki a grafi. V prici je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni uprava rukopisu ma odpovidat statni normé CSN
88 0220 (format A4, 30 fadek na stranku, 60 Ghozi na fadku,
mezi fadky dvojité mezery), k rukopisu je vhodné pfiloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se dodavaji zvIast, nepodlepuji se. Na viechny
pfilohy musi byt odkazy v textu.

Pokud autor pouZiva v prici zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsany), aby se
pfededlo omylim. V ndzvu price a v souhrnu je vhodné zkra-
tek nepouzivat.

Nézev prace (titul) nemad pfesahnout 85 ihozi. Jsou vylou-
ceny podtitulky ¢lanku.

Kratky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru ¢lanku, nikoliv viak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké praci,
a md obsahovat zikladni Ciselné udaje vcetné statistickych
hodnot. Musi obsahovat klicova slova. Nemad pickrocit rozsah
170 slov. Je tieba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uvefejiiovan a mél by byt doddn ve stejném jazyce
jako védecka prace.

Rozsifeny souhrn (Abstract) je uvefejiiovan v anglicting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentoviny vysledky priace a uvedeny odkazy na tabulky a ob-
rizky, popf. na nejdulezitéjsi literirni citace. Je vhodné jej
(vCetné nazvu priace a kliCovych slov) dodat v angli¢ting, popf.
v Cedtiné &i slovensting jako podklad pro preklad do anglictiny.

Uvod ma obsahovat hlavni divody. pro¢ byla prace realizovana
a velmi stru¢nou formou md byt popsan stav studované otazky.

Literdrni prehled ma byt kratky, je tieba uvadét pouze
citace majici uzky vztah k problému.

Metoda se popisuje pouze tehdy, je-li pavodni, jinak posta-
Cuje citovat autora metody a uvadét jen pripadné odchylky. Ve
stejné kapitole se popisuje také pokusny materidl.

Vysledky — pii jejich popisu se k vyjadieni kvantitativnich
hodnot diva pfednost grafim pied tabulkami. V tabulkich je
tfeba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické nalezy.

Diskuse obsahuje zhodnoceni prace, diskutuje se o moz-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované prici bliz§i vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat stitni normé CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autord. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydéani. Do se-
znamu se zafadi jen price citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvlastnim list¢ uvadi autor pIné jméno (i spoluautort),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, &islo telefonu a faxu, popf. e-mail.



PLANT PRODUCTION

Volume 44, No. 8 August 1998
CONTENTS

Pelikan M., Hruby J.,, Badalikova B., Kucerova J.: Yields and technological quality of spring

T ORI sttt B B B o G e e G e LSS S e 337

Mika V., Kohoutek A, PozdiSek J, SmrZ J, Beran S.: The effect of some physical properties
of grasses and clover crops on intake of forage by animal...........c.cooiiiiiiiiiii 347

JamriSka P.: The effect of variety and stand establishment on selected indicators of lucerne forage quality 353

Michalova A, Dotla¢il L., Cejka L.: Evaluation of common buckwheat cultivars (in English)...... 361
Vaculova K., Heger J.: Feeding value of spring and winter barley grain..........ccccooeennnnncininnnnnnns 369
Havlickova H., Smetankova M.: Effect of potassium and magnesium fertilization on barley prefe-

rence by the bird cherry oat-aphid Rhopalosiphum padi (L.) (in English) .... 379
ROSTLINNA VYROBA

Rocnik 44, ¢. 8 Srpen 1998

OBSAH

Pelikan M., Hruby J., Badalikova B., Kuéerovd J.: Vynos a technologicka jakost jarniho triti-

trav a jetelovin na pfijem pice zvifetem ... 347
Jamri§ka P.: Vplyv odrody a zaloZenia porastu na vybrané ukazovatele kvality krmu lucerny .................... 353
Michalova A, Dotla¢il L., Cejka L.: Hodnoceni odriid pohanky SEté ...........cccoeveerurereriereerisnininenne 361
Vaculova K., Heger J.: Krmna kvalita zrna jarniho a 0zimého je€mene ..., 369
Havlickova H., Smetankova M.: Vliv hnojeni draslikem a hof¢ikem na potrayni preferenci je¢mene
umSicessttemchove Riopalosiphunm. patistls  eemrmmeonmm o s s Ao s i A e r R s s 379
Z VEDECKEHO ZIVOTA

Zahradnicek J.: XIX. xenobiochemické SYMPOZIUM .....o.iiiiiiiiiiiiiiiie it 378
RECENZE

Zahradnicek J.: J. A. Cowan: The biological chemistry of magnesium (Biologie a chemie hoiciku)........ 384

Védecky ¢asopis ROSTLINNA VYROBA @ Vydavi Ceské akademie zemédélskych véd — Ustav zem&d@lskych a potravindi-
skych informaci @ Redakce: Slezska 7, 120 56 Praha 2, tel.: 02/24 25 79 39, fax: 02/24 25 39 38 @ Sazba: Studio DOMINO -
Ing. Jakub Cerny. Bfi Nejedlych 245, 266 01 Beroun, tel.: 0311/22 959 @ Tisk: UZPI Praha ® © Ustav zemédélskych
a potravinaiskych informaci, Praha 1998

Roz3ifuje Ustav zeméd@lskych a potravindfskych informaci, referdt odbytu. Slezska 7. 120 56 Praha 2



