PRINOS | PEKARSKA KAKVOCA PSENICE NAKON FOLIJARNE PRIMJENE UREA AMONIJEVA
NITRATA | GRANULIRANIH DUSICNO-SUMPORNIH GNOJIVA

SAZETAK

Na prinos i pekarsku kakvoéu zrna pSenice (Triticum aestivum L.) utje€u brojni ¢imbenici, a jedan od
najvaznijin je optimalna i pravovremena gnojidba dusikom. Kasna prihrana pS$enice (oko cvatnje)
duSi¢nim gnojivima u proSlosti nije bila prihvacéena od domacih proizvoda¢a zato sto relativno malo
utje€e na prinos zrna, a njen pozitivan ucinak na pekarsku kakvo¢u do prije nekoliko godina nije bio
odgovarajuc¢e vrednovan pri otkupu zrna. Strana istraZivanja ukazuju da primjena tekuceg dusi¢nog
gnojiva urea amonijeva nitrata (UAN), kao i primjena granuliranih dusi¢no-sumpornih gnojiva poput
amonijeva sulfonitrata (ASN) moze povecati sadrzaj proteina i sumpora u zrnu, te na taj nacin poboljSati
svojstva pekarske kakvocée pSenice. Stoga je glavni cilj istraZivanja bio utvrditi u€inak kasne primjene
tekuéeg dusi¢nog gnojiva UAN, te standardnih proljetnih prihrana granuliranim dusi¢nim (tretman kalcij
amonij nitratom, KAN) i dusi¢no-sumpornim gnojivima u kombinaciji sa UAN-om (KAN/ASN+UAN) na
prinos, komponente prinosa i pekarsku kakvocu sorata ozime pSenice. Poljski pokusi s kasnom
folijarnom primjenom UAN-a (Poljski pokus 1.) odnosno gnojidbenim tretmanima s granuliranim
dusi¢no-sumpornim gnojivima u kombinaciji sa UAN-om (Poljski pokus 2.) provedeni su tijekom ftri
vegetacijske sezone u Zagrebu. Utvrdeno je znafajno povecanje prinosa zrna pSenice nakon
jednokratne (Poljski pokus 1.) i videkratne (Poljski pokus 2.) primjene UAN-a uslijed povecanih
vrijednosti indeksa klorofila na zastavici i pojedinih komponenti prinosa (prvenstveno broja zrna u klasu
i mase 1000 zrna). Nakon primjene UAN-a utvrdeno je povec¢anje mlinarske i pekarske kakvoée zbog
poboljSanih vrijednosti hektolitarske mase, sadrzaja proteina, vlaznog glutena, Zeleny sedimentacije i
reoloskih svojstava brasna. U Poljskom pokusu 1. s jednokratnom primjenom UAN-a (ukupno 32 kg N
ha-1) nisu utvrdeni simptomi fitotoksi¢nosti na nijednoj od istrazivanih sorata pSenice. U Poljskom
pokusu 2. s videkratnom primjenom UAN-a (ukupno 96 kg N ha-1) utvrdene su male Stete na vrhu
zastavice kod obje istrazivane sorte, a koje nisu utjecale na prinos zrna i druga istrazivana svojstva.
Unato€ velikim razlikama u ostvarenim prinosima zrna, u Poljskom pokusu 1. obje istrazivane sorte
(Bologna i SY-Moisson) sli€no su povecale prinos zrna nakon kasne primjene UAN-a i to za prosje¢no
382 kg ha-1. Medutim, nakon kasne prihrane UAN-om sadrzaj proteina viSe se povecao za sortu
Bologna (za prosjecno 0,9%) u usporedbi sa sortom SY-Moisson (za prosjecno 0,5%). Sli¢ni su rezultati
dobiveni i za ostale parametre pekarske kakvoce istraZivanih sorata. U Poljskom pokusu 2. nije utvrdena
razlika u prinosu zrna izmedu tretmana s granuliranim du8i¢nim (KAN+UAN) i du$iéno-sumpornim
(KAN/ASN+UAN) gnojivom. Nadalje, utvrden je i sli€an volumen kruha za gnojidbene tretmane
KAN/ASN+UAN i KAN+UAN, sto ukazuje da granulirana dusi¢éno-sumporna gnojiva nisu poboljSala
pekarsku kakvoéu istrazivanih sorata pSenice.
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pekarska kakvoca.



YIELD AND BAKING QUALITY OF WHEAT FOLLOWING FOLIAR APPLICATION OF UREA
AMMONIUM NITRATE AND GRANULAR NITROGEN-SULFUR FERTILIZERS

EXTENDED ABSTRACT

Introduction: Grain yield and breadmaking quality of wheat (Triticum aestivum L.) are influenced by
numerous agronomic practices and operations, among which optimal and timely nitrogen fertilization is
considered one of the most important factors. In the past, late nitrogen top-dressing of wheat (around
anthesis) was not widely accepted by domestic producers because it had a relatively small and limited
effect on grain yield, while its positive impact on breadmaking quality had not been adequately valued
until several years ago. Foreign studies indicated that the application of foliar nitrogen fertilizer urea
ammonium nitrate (UAN) as well as the use of granular nitrogen-sulfur fertilizers such as ammonium
sulfonitrate (ASN), may increase the protein and sulfur content in the grain, thereby improving the
breadmaking quality of wheat. Therefore, the main objective of this research was to evaluate the
effects of late-season UAN application and spring top-dressing with granular nitrogen—sulfur fertilizers
(coupled with UAN) on grain yield, yield components and breadmaking quality of winter wheat cultivars
grown under high-yielding conditions.

Materials and methods: Field experiments were conducted over three growing seasons at Zagreb.
Field experiment 1 evaluated the effect of foliar UAN application on the awned winter wheat cultivars
Bologna and SY-Moisson, which differed in grain protein concentration. Crops were grown under
standard nitrogen (N) fertilization practices, with and without late-season UAN application. The UAN
solution (a total of 32 kg N ha-1) was applied midday at anthesis. Field experiment 2 consisted of the
following fertilization treatments: i) standard granular top-dressing with calcium ammonium nitrate
(CAN), ii) CAN combined with multiple UAN applications (a total of 96 kg N ha™") (CAN+UAN) and iii)
granular nitrogen-sulfur fertilization combined with multiple UAN applications (CAN/ASN+UAN). The
winter wheat cultivars grown in this experiment were Bologna and Falado. In both field experiments
cultivars were the horizontal factor, and fertilization treatments were the vertical factor. These two
factors were arranged in strip-plot design with five replications. Following the foliar UAN application, a
flag leaf greenness was measured and phytotoxicity was visually assessed in the treated plots. Plots
were harvested using a combine harvester, and total grain yields are expressed at 13% grain moisture
content. Harvested grain samples were subsequently used for breadmaking quality evaluation and
protein composition analysis. Data were analyzed using mixed model procedures in SAS (SAS
Institute, 1997).

Results and conclusion: Over the years, winter wheat grain yields were consistently higher than
expected. In field experiment 1, the average grain yield (9110 kg ha-1) and grain protein concentration
(11.3%) were similar across all three growing seasons. Compared to non-treated control, foliar UAN
application increased flag-leaf greenness, with the effect becoming more pronounced toward the end
of grain ripening. UAN-treated plots consistently produced higher yields than the non-treated control
(on average by 382 kg ha-1) primarily due to heavier grains. The grain protein concentration averaged
12.2% for cultivar Bologna and 10.4% for cultivar SY-Moisson. Increases in grain protein concentration
following UAN application were higher in

cultivar Bologna (0.9%) than in cultivar SY-Moisson (0.5%). However, grain yield increases were
slightly higher in cultivar SY-Moisson than in cultivar Bologna, resulting in a similar recovery of grain
nitrogen from the applied UAN treatment in both cultivars (18 kg N ha™). Foliar UAN application had
no significant effect on the Hagberg falling number; however, improvements in milling and
breadmaking quality were associated with higher test weight, greater Zeleny sedimentation values,
and enhanced flour rheological properties. Increases in wet gluten content following UAN application
were consistent in cultivar SY-Moisson only.

Phytotoxicity was not observed on any of the wheat cultivars investigated in field experiment 1
following a single UAN application. In field experiment 2, multiple UAN applications caused slight
burns at the tip of the flag leaf in both cultivars (Bologna and Falado), however, these burns did not
negatively affect grain yield or any other investigated traits. Similarly to field experiment 1, both tested
cultivars improved grain yield (by an average of 11.3%) and grain protein concentration (by an
average of 14.5%) under the CAN treatment coupled with UAN (CAN+UAN) compared to standard



CAN fertilization treatment. However, no significant differences in grain yield or grain protein
concentration were found between the CAN+UAN and CAN/ASN+UAN fertilization treatments. In
addition, most breadmaking quality traits, including bread loaf volume, did not differ significantly
between these two fertilization treatments.

The results of this research indicate that late-season UAN application consistently increased wheat
grain yield as well as improved milling and bread-making quality, with cultivar-specific responses in
grain protein concentration. In contrast, granular nitrogen-sulfur fertilizer had no significant effect on
the investigated traits when compared to standard granular nitrogen fertilizer.

Keywords: wheat, cultivar, UAN, nitrogen-sulfur fertilizers, grain yield, milling quality, breadmaking
quality.



