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Root structure of maize; effect of phytohormones

This work is aimed to study the influence of théyne-synthesis inhibitor
(1-AOA, aminooxoacetic acid) and a synthetic auxmalogue (1-NAA, naphtylacetic
acid) on the main-root structure development ofz@gZea mayslL.) cv. Cefran with
emphasis on aerenchyma formation. In maize, aeyemzhis induced by hypoxia,
substrate mechanical impedance or ethylene. Theréfe plants have been cultivated not
only in hydropony, but in a special ,paper cultieat minimizing stress influence of the
environment too. A strong impact of cultivation ditions has been detected, especially
concerning the amount and type of illumination. Tinest extended aerenchyma has been
found in the middle of the main root-length, thadeat the root base, with no difference
among the treatments. Aerenchyma is probably forbyetthe process of programmed cell
death (PCD). There is an important role of ethylenthe signalling pathway. It has been
proved that auxin stimulates its synthesis. Highcemtrations of 1-NAA have inhibited
the plant growth, in comparison with the concefradf 5.10''M, that has stimulated the
shoot and root growth. During the photoperiod 1#/8 aerenchyma formation in this
concentration has been stimulated.. The dark hHasemced its formation positively, but
1-NAA has decreased it, compared to the controendipplied during the dark treatment.
The ethylene-synthesis inhibitor, 1-AOA, in thencentration 200.18M has inhibited the
growth of majority of the plant organs and the aehgma formation, with no effect of
illumination conditions. The combination of 1-NAA®AOA has had different impact on
plant growth under different light conditions, thegative influence on the aerenchyma
formation has been stronger than when treated WB8OA alone, especially during the
photoperiod 16/8.

The treatments applied have not had a strong ingrathe cortex-thickness or number of
its layers, with the only exception of 1-NAA andADA, which have decreased the
number of exodermal layers. These chemicals hdlteenced the number and size of late-
metaxylem tracheal elements, their influence bedegendent on the illumination and

cultivation place. The importance of correct stat#d testing has been revealed.
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ABSTRAKT

Struktura korenového systému kukurice seté; vliv fytohormonu

Cilem této préce je studium vlivu inhibitoru syntézy ethylenu (1-AOA, kyselina
aminooxooctova) a syntetického analogu auxinu (1-NAA, kyselina naphtyloctova) na vyvoj
struktury hlavniho kotfene kukufice (Zea mays L.) kultivaru Cefran, s dirazem na tvorbu
aerenchymu. U kukufice mize byt aerenchym indukovan hypoxii, mechanicky utuZzenym
substratem ¢i ethylenem. Proto byly rostliny kultivovany nejen v hydroponii, ale téZz ve
specialni ,,kultivaci v papiru®, jez minimalizuje vliv stresu z prostiedi.

Detekovali jsme silny vliv kultiva¢nich podminek, zejm. v zavislosti na mnoZstvi a typu
ozéfeni. Nejrozsahleji se aerenchym tvoftil uprostied hlavniho kofene, nejméné na jeho bazi.
Mezi jednotlivymi oSetfenimi nebyl nalezen zadny statisticky vyznamny rozdil.

Aerenchym je u kukufice formovéan procesem programované bunéné smrti (PCD).
V signaliza¢ni draze hraje velmi dilezitou roli ethylen, jehoz syntéza je stimulovdna pomoci
auxinu. Vysoké koncentrace 1-NAA inhibovaly rast rostliny, naopak koncentrace 5.10-11M
stimulovala rast prytu i kofent. Béhem fotoperiody 16/8 byla tvorba aerenchymu v této
koncentraci auxinu stimulovana. Tma pusobila na tvorbu aerenchymu pozitivné, ale
Vv ptitomnosti 1-NAA se tvofil v mens$im rozsahu, nez u kontrolnich rostlin péstovanych ve
tmé. Inhibitor syntézy ethylenu, 1-AOA, v koncentraci 200.10-6M inhiboval rust vétSiny
rostlinnych orgédnti a tvorbu aerenchymu, vliv ozafeni za téchto podminek nebyl patrny.
Kombinace 1-NAA spolu s 1-AOA méla opacny vliv na rust rostlin za rozdilnych svételnych
podminek, aerenchym se tvofil méné pii samotném oSetieni s 1-AOA, zejm. béhem
fotoperiody 16/8.

Tyto aplikované latky nemély vyrazny vliv na tloustku primarni kiry a pocet jejich
vrstev, s vyjimkou 1-NAA nebo 1-AOA, které snizovaly pocet vrstev exodermis. Tyto latky
ovlivnily pocet a velikost pozdnich cévnich elementd, jejich vliv byl zavisly na ozafeni a

miste kultivace. Dilezitost uziti spravného statistického testu byla diskutovana.





