
4" Conc l l s ions

The  a i i l l  t r t  i h i .  t i l c ' i :  \ \ a s  t he  eva Iua t i on  oť  phys i o Ioe i ca I  and

agronor i i i c  aspet ' i . , r l  i ,1 '1; ,1r . -  iu l , . i  r l t i l i zat ic in  of  main fc lnns of 'N in  rv l reat .

\ \ 'hc r i  bc l t i l i gs  t c  Íhe spec ies  sens i t i ve  to  tox i c  e f fec t  o f

ammoniunt  i r - .n  such; i s  i t l  Í l t t  spec ies  r r . i th  negat i l ' e  reac t ion  to  low pH too .

In pIants rr i th \ i j '  a\ Íhe onI i  source of ni trogen toxic i ty symptoms - l imited

root grorr-tir ic't l: i R. ! ratio. deíiciency of essentia| cations (K', C-a2*, Mg'*)

or aceulnulaticrr .of ainrncnrurn ions in the oldest leaves - were cbserved.

T.hese S\,l1]ptol1-ls uere iargely' suppressed by increasing pÍ{ of cultivation

soiution. Lori pH also had negative effects on plants frorn the nitrate

treailÍlent' T.he tcxrc effeet of. ammoniurn ions is deereaseel by the higher

availabil it l ' of both forms of nitrogen. lt seems that a strong acidification of'

rhizosphere causetl by the ammonium ion uptake is the main reason of'

negative growin_q reaetion of wheat plants.

Kinet ie parameters of uptake (V."* and K,) character iz ing high-

aff in i ty uptake system, can be used for assessment of intra and inter

species el i f ferences in effect iveness of ni trate and ammonium uptake. ln

both studied spee ies of wheaÍ (T.aestivutn and T"durum) a higher eapacity
(V*,*) for the uptake of ammonium ions when compared to nitrates, but

simultaneously a beťter aÍfinit1' for nitrate (|ower K,n) was found. In al| studied

eultivars developrnent of root system as a reaction to the form of supplied

nitrogen was more or less influenced. There was a higher R/S ratio in plants

growing under NO.'than in NHa--fed plants. The capaeity fbr uptake of both
ions was substarrtiaii i ' modified b1' size <lf root system. lntra and inter species

eomparison sho.,rn significant differences in the abi!ity to nitrate uptake; in

ease of amrn.lniunr ions the differences were less distinctive. Evaluation of

intra. ancJ inter sper les diíferences of uptake efficiency ftom the outer

ertvironment tl; ineaíti the detennination of kinetic parameters oÍ. uptake

systems cor-rlC be i:sed as a rnarker for selection of breeding material.

The rate <;f r-rptake of both nitrogen forrns (NO3- and N{F| l*) is

inf luenced try '  ihe current state of the plant and is substant ia l ly regulated
by the  ra te  o f  the i r  ass in r i l a t ion  and t rans locat ion  to  shoot .  The necess i ty
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of fast ammonium assirni iat ion in roots lead subsequent ly to substant ia l

inhibition of its uptake. Assinrilated nitroger.r was then translocated to .,voung
grorving leaves. More slorvly' taken up nitrate were rapidly translocated to the

mature leaf where they were assirnilatecl so that no substantial l imitation of

their uptake occurred.

l f  both  ions  are  ava i lab le  in  mec i iunr  in  the  same concent ra t ion ,

uptake o f  ammonium ion i s  h igher  than n i t ra te .  The ra te  o f  n i t ra te  uptake

in wheat was negatively influenced by the presence of arnmonium ions - their

uptake was decreased to one four-th cornpared to their uptake frorn nitrate

medium only. The uptake of ammonium wasn't influenced at all. Plants taking

up nitrogen from the rnixture of both ions thus acquired aproximately by 2A%

of nitrogen more than plants growing only on one of N forms.

The rate of uptake of a l l  n i trogen forms is l inear ly dependent on

temperature. In temperature ranges 2 "(: - 20 oC, the rate of ammonium

uptake is highest among N sources. In higher temperature, regulation of their

uptake by insufficient rate of assirnilation and thus their accurnulation in roots

was observed. The rate of nitrate uptake is two-time smaller than the rate of

ammonium uptake. The maximum rate of nitrate uptake is already at l5 oC

Urea uptake was the slowest from ali forms. With respect to its rapid

degradation in soil, importanc;e of its uptake by plants is only slight.

Penetrat ion of vanious forrns of ni trogen through the cut ic le and

subsequent uptake into epidermis and mesophyl l  cel ls  depends on their

chemical nature. Ammonium (cation form) was the most easily taken up

form by wheat leaves The ammonium uptake into the cells of leaves was not

so significantly l imited try their assirnilation rate, and that is why the

ammonium nitrogen was the best-utilized form of nitrogen. The nitrate uptake
(the anion form) was slower and moreover the high amounts of nitrate were

accumulated in the exposed leaf probably as a storage fonn in vacuoles. [-]rea
(non-polar molecule) probably penetrateel easily through the cuticle, but its

uptake into cells was such as in roots, slower. [-lrea, l ike arnrnonium ions. rias

metabo|ized rapid|y and subsequent|y WaS rrsed aS a nitrogen StrUir.ť itl

growing tissues.
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Whea t  I ea re r ; i rť : i i . l I c  t r l  up t ake  f o I i a r | r . app t i e c |  u r ea  even  du r i ng
the generat i re  pha:e  o f  i t r  t l e re lopnre l r t  anc l  u rea  can be subsequent ly
fu l l y  u t i l i ze t l  r . lu r ing  the  gra in  fo rnra t ion  process . ' t jnder  favourab le
condit icns pla i i l> i r .r( jr i i ic  ; lnrt ist  90 o o of the appi ied amount at star l  of
heading and Qi o.: .  t l t  l i l l .  l t t t l t lu l l t  \\as Íbund in the harvestecl  grain '  Fol iar
appl icat io i l  , , - ' t  r i t .v.!  tr , !r;thtr * i th plant protect ion products (Tango Super)
posit ivel1 i i l t . l i r r .nc ' ' . l  ihc i r i i t i i r l  rate oÍ i ts uptake which eould i rnprove the
ef f i c ien l r  o i . i t i i i za t ton c f  the  app|íec1 fe r t i l i ze r  under  unfavourab le
envi io i t i t ' tcntal  t ' r :n i i  i i  rc,n>.
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