The effects of genotypes, nutrient and water supply on therdtter
production and potassium uptake dynamics of maize (Zea maysere studied on
chernozem soil in the Debrecen-Latokép long-term field eeixpent (Eastern
Hungary).

Materials and methods

The experimental site consists of two parts: one half — in mostsyganecessary — can be
irrigated, the other half is non-irrigated, on which only the wagmount from natural

precipitation and the stored moisture content of soil are availablpléots.

The selection of maize hybrids for the study was based on the lengtieinfvegetation period

(FAO-number). Three Hungarian-bread hybrids with varying vegetatiomgenvere used: Mv

251 (FAO 280), Mv Koppéany (FAO 420) and Mv 500 (FAO 510).

In the 4-repetition small-plot long-term field experiment thieefs of macro-nutrient fertilization
are studied — in addition to the control variant — on five nutrienels with fixed 1.0:0.77:0.90

N:P,05:K,0 rate; the yearly applied N doses being 0, 30, 60, 90, 120 and 150 kg:N-ha

respectively. The total number of investigated treatments (pleés 2 water supply levels 3
genotypes« 6 fertilization levels = 36 in both years.

Results and discussion

For the characterization and description of plant growth and nuttiptake dynamics, several
classical types of equations were analysed. According to theltse authors worked out a new
combined function that was the most suitable for their purposes, strcalled “S-type”
(acceleration — saturation) equation, as follows: Al (1— b[x)

- 1+ e—ldlx—xo)

where:the vanable; is the actual value of the measured (dependent) factor{bhkg- hat), x is
the day after plant shooting (days); the parameéter the maximum value of (t- ha or kg- ha?),
x0is the day of maximum growth rate gf point of inflexion, (days)b is the rate of decrease 0
| the dependent value by one unit (daysk is the growth constant (days The theory of deriving,
this function was: this system is the combination of a biologicaiuh (logistic part of function)
§ and a decreasmg commensurable to the size of plant (linear d&tgqmrt of functmn)
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Bmmasﬁ production
il The amount of produced biomass of maize (Fig. 1) was mainly detedrby the weathe
if conditions, which basically differed in the studied two vetietaperiods. In. 2008, as the amo
of precipitation in the vegetation period of maize was quite high (420),nmo irrigation wasig}

\ N required in any of the treatments. Nevertheless, the differerimetween the dry maty
Ml production of previously irrigated and non-irrigated treatmenere significant: the yields g
non-irrigated plots (Upper curve) were higher than those of the prdyiatigated treatments d

§ the long-term field experiment (second curve top-down). Earlier, theupen yields of nond
r/ irrigated treatments had regularly been lower than those of théiauiieslly irrigated ones
| which lead (o the fact that — from the time the long term experimes set Up in 1984 - pla

biomass had extractecl smaller amounts of nutrients from the stibatdn- |rr|gated treatment
S
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Dry matter production

calculation of the plant-extracted nutrient amount (delieznon the applied hybrid, NP
nutrient levels and water supply) is suggested o enablehbmacterization of the gro

8 and nutrient demand dynamics of maize genotypes. This mdesrmives information nol,
only about the available nutrient amount at a given samgime, but about the supp
level of plants up to the sampling time as well. For the progearacterization of the
mentioned dynamics of maize plants authors suggest to fekdsliowing sampling time
into consideration: the intensive vegetative growth perithe switch between t

[P vegetative and generative growth phases (Sllklng) anglthlﬂ filling phase.
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Fig. 1 Dry matter production (tha-1) of maize in non-irrigated (NI) amjated 0] \
freatments of the long-term field experiment (Debrecen-Latokémglitsivegetation perjogl ‘L
in 2008 and 2009, on the average of nutrient supply levels and hybrids fl / R
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The curves in Fig. 2 show that the dry matter production of the thrbeidsy
differed significantly. In the first 90-95 days of the 2008 crop year (uplipree &
curves) there was no difference between the hybrids, but at theferetation the
difference in the genetic potential of the hybrids manifested, |edr@l their increasing FAO-
number their dry matter production increased as well. The difterdmetween Mv 251 and
Mv 500 hybrids was more than 5 t-hin this year. In the 2009 crop year — due to the dry and
warm weather conditions — Mv 500 did not produce the yield expéetaiiits genetic potential,
while the lowest yield loss — in contrast to that of 2008 — was recordediv Koppany (the
hybrid with lower demand).
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Fig. 2. Dry matter production (teha-1) of the Mv 251, Mv-Koppéany and Mv500 maize
hybrids grown in 2008 and 2009 crop years in the long-term fertilization figlerement in
Debrecen Latokep, on the average nf nutnent and water supply
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Nutrient level supplies: control; N30 = 30, 23, 27; N60 = 60, 46, 54; N90 -69081;
N120 = 120, 92, 108; N150 = 150, 115, 135 kgeha-1 JO.PK,O, respectively
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il Potassium uptake

Increasing nutrient supply levels increased plant potassium uptaikeS)F for on the one hal

I the increasing NPK supply increased plant dry matter accumnléfim, 4), on the other ha

plant potassium concentration was higher in treatments with higher siomrassupply. Thell

there was no additional potassium fertilization for 24 years}his case it can be observed t i

Il approx. 100 kg Ksha-1 was mobilized each year from the potassium stdbk chernozem soi

This proves the excellent nutrient mobilization and supplying tehuf this sl type.

Fig. 5, Potassium uptake dynamics of maize as affected by differaanbatipply
# levels in crop year 2008 in the |ong-term fetrtilization field expentiin Debrecen-
Latokep. Nutrient supply levels: 0: control, 1: N30: 30, 23, 27, 2: N6046054, 3:
N90: 90, 69, 81; 4: N120: 120, 92,108, 5: N150: 150, 115, 135 kgeha-3N, R,0,
respectively



