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Kopsavilkums

Kailgraudu mieZi ir Eirop netradicioals graudaugs, kam rakstga paaugstita batbas
vértiba izmantoSanai lopk#s un vesabu uzlabojoSagpadbas izmantoSanaiagika. Kailgraudu
mieZzu selekcija tiek veikta vakas Eiropas val$$, ieskaitot Latviju. Kombaina regdlana,
novacot kailgraudu mieZzu razu, ir &t&ga no ptkSainajiem mieZiem. Patina un sklas
materkla iegiSanai nepiecieSami &isigi kombaina noreggjumi.

Kamada, kur kailgraudu miezu pldtas ir vislielikas, kvaliites pragbas kailgraudu
mieZiem prtikai ir: maksingli 5% graudu ar neatdiédm pleksrem, tilpummasa 773 gt un
augsika, sagelti graudi maksirali 4%; lopbafbas graudiem présas ir zerakas: maksirali 15%
graudu ar neatd#im pleksrem, tilpummasa vismaz 742 ¢'l sagelti graudi maksirali 15%
(McLelland, 1999). Kailgraudu mieZu eldas kvaliites pratbas Eirog neat&iras no
plek&painajiem mieZiem, kaut ampetjumu rezulita dota rekomeritija samaziat minimalo
pielaujamo a@gtsgEju no 85 uz 75% (Legzda, 2003). Austlijas un Karadas ziatnieki iesaka
kailgraudu mieZu raZuakt ar mazkiem kutrumua apgriezieniem nakplekSpainajiem mieziem,
lai samaziatu graudu un Wlu traungSanos, k af ar mazku at&lumu starp kitrumuli un
kulkurvi, lai seknatu plek3pu atdaiSanu no graudiem (Box, Barr, 1997; McLelland, 1999)

Misu fEtijjuma nerkis bija noteikt optiralos kombaina regafanas parametrus kailgraudu
mieZu raZzas naksanai Latvijas apsklos, analizt atkiribas starp genotipiem un meteoggko
apstklu ietekmi. Cetrus gadus (2003.-2006.) anajian tris genotipus (Kaidas &irni ‘CDC
Freedom’, ¢ehu selekcijas ihiju KM-2084 un zviedru selekcijasiniju SW-1291). Lauka
izmeginajumi tika veikti LLU MPS ,Vecauce”, izmantojot iz&ginajumu kombainu Hege-140.
Katru gadu prbaudti 5 kulSanas rami (1.tabula), vagjot kultrumua apgriezienus (800-1250
min) un atilumu starp kitrumuli un kdkurvi jeb kuspraugu (2-5 mm). Tika anadtz pagrinam
un €klas matefilam nozmigi raditaji (graudu daudzums ar neaftdain pleksrem, tilpummasa,
sa%kelto graudu daudzumsigiisggja un graudu daudzums ar tragtiem cgliem). Meteorolgiskie
apstkli pirms raZzas ndkSanas pa gadiem bija kit3gi un ietekngja graudu mitrumu razas
novakSanas laik 2003. un 2006. gadgraudi tika nogkti sausi, ar optirlu mitruma saturu, 2004.
gadi graudu mitrums bija paaugsite, bet 2005.gag kaut at kulSanas lai&k mitrums nebija
augsts, graudi bija izmirkusi ngd ilgas lietavas un dégji sadgusi \arpas.

Rezulti rada, ka kdtrumua apgriezienu paliela$ana ietekgja graudu un &las
kvalitati lielaka mera nela kulspraugas izmaas. Rrtikas un lopbabas vajadibam atbilstodku
razu izdews iegit, kulot ar liekkiem kutrumua apgriezieniem (1250 apgriezieni mig) un 4 mm
kulspraugu. Apgriezienu skaita pali@fana latiski samaziaja graudu daudzumu ar neafitiah
pleksrem un tdz ar to palieligja graudu tilpummasu uniasagelto graudu daudzumu (3. tabula).
Paaugstinot apgriezienu skaitu fité1no 900 uz 1250,kfrnei ‘CDC Freedom’ 2004. un 2005.
gadi samaziats graudu daudzums ar neattimh pleksrem un fnijai KM-2084 2003. gaal
palielinata tilpummasaitiz partikas pratham atbilstoSiem, bet lopbdwas pragham atbilstoSa
tilpummasa divos gados i@ alam selekcijasihijam. Sagelto graudu daudzumsagsniedza
partikai piglaujamo viergi &irnei ‘CDC Freedom’ 2005. gadkad to veicigja graudu sagSana
varpas. Kuspraugas samaz$ana htiski uzlaboja ptk&u atdaiSanu no graudiem tikai vien
gadjuma, bet vaiikos ga@diumos &s ietekme uz s&élto graudu daudzumu bijaitiska, pasSi
gadjuma, ja kulti graudi ar ze#ku mitrumu. Sklas matedla iegiSanai atbilstaiks bija kulSanas
reZms ar zeraku kultrumua apgriezienu skaitu (900 apgriezieni min) un 4 kuspraugu. Kiot
ar $idu reimu, €klas dgtsgEja parsniedza minirelo pigaujamo visiem genotipiem, izmot
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‘CDC Freedom’ 2005.gad Pret trauram jutigiem genotipiem (‘CDC Freedom’), lat graudus ar
nelielu mitruma saturu (2003.g9¢ pozitvs efekts var tikt iegfs, samazinot apgriezienu skaitu
Iidz 800 un palielinot Kgprauguidz 5 mm. Apgriezienu paliel8ana htiski palieliraja graudu
daudzumu ar traugtiem dgliem un samazija digtsggju. Samazinot apgriezienu skaitu & no
1250 uz 900, ‘CDC Freedom’ un KM-2084 divos Bfimajumu gados izdeas paaugstiat
digtsggju virs 85%. Attietga gada meteorofgsko apsik]u ietekme uz visiemabitajiem @ditajiem
bija batiska un @arsniedza genotipa un kulSanasined ietekmegpatsvaru uz graudu tilpummasu
un <klas dgtsgEju. Visaugsikais kulSanas réha ietekmesipatsvars (28%) bija uz dgdto
graudu daudzumu.

Abstract

Requirements for harvesting hulless and coverelgyare significantly different. Hulless
barley for consumption and for seed has to be ktededifferently. For consumption it is more
necessary to separate hulls from the grain andd@ase volume weight, but for seed production
retention of germination is essential. In our ekpent we analyzed the yield of three hulless
barley varieties harvested by using five differbatvester settings during four growing seasons.
The harvester drum speed and distance betweerithgedrum and concave was varied. Quality
features essential for for feed and food productfeslume weight, amount of kernels with
undetached hulls and broken kernels) and for seeduption (germination ability and amount of
kernels with germ damage) were determined. Ourlteegudicate that meteorological conditions
during harvesting influenced all tested featurgmificantly (p<0.05). The variety features also
influenced the investigated parameters signifigafi<0.05). Grain volume weight correlated
significantly less with the amount of kernels withdetached hulls. The increase of the harvester
drum speed had a significant positive effect oairgpparameters important for consumption in
more cases, than the reduction of the distancedasetihe threshing drum and concave. The best
results for consumption were reached mainly bygisiarvester settings recommended for covered
spring barley. More appropriate for harvesting émgl barley grain for seed production were
harvester settings with lower drum speeds.
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Introduction

Hulless barley (HB) is a non-traditional cereaBEurope, which is attractive because of its
nutritional value for feed and healthy food purgodgreeding for HB is carried out in several EU
countries including Latvia. HB for consumption diod seed has to be harvested differently. For
feed and food use it is more necessary to sephtdle from grain and to increase the volume
weight, but for seed production retention of gemtion is essential.

Quiality standards for HB grain for human food amimal feed are distinctive. Canadian
requirements for food grain are: maximum 5% of mgawith hulls, volume weight 773 gL
cracked and broken kernels maximum 4%, grain shbaltully mature, bright, clean and free of
diseased and sprouted kernels. Feed grain stanai@dssier to reach: hull content less that 15%,
volume weight 742 g t, sprouted kernels maximum 10% and broken kernelsimum 15%.
(McLelland, 1999) Requirements for HB seed qualitg currently the same for hulless and
covered barley in EU countries. Recommendatioroveel minimum acceptable germination for
HB seed from 85 to 75 % was given according toaeseresults (Legzdina, 2003).

Harvester settings for hulless and covered bateysignificantly different. According to
the experience of Australian researchers, harvdstien speed may be up to 250 rounds per minute
slower while threshing HB. It will reduce kernebcking and embryo damage. They recommend
decreasing the distance between threshing drunc@mzhve to improve hull separation from grain.
To reduce the amount of separated hulls and prelergrain loss at the same time the rear blower
fan speed and the rear cleaning sieve angle have timcreased. (Box, Barr, 1997) Similarly,
Canadian recommendations for HB harvesting arest “tight concave setting and as slow a
cylinder speed as possible” (McLelland, 1999). HBig must be dry to remove hulls successfully.
Secondary buffing process can be used if hull rexhisvnhot satisfactory.
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Threshability is a trait showing hull removal dwgithreshing and it varies between HB
genotypes. HB varieties have to be with good thabgity, otherwise there is no advantage in
comparison to covered barley. Selection for bettershability is done by selecting genotypes with
higher volume weight because there is a positiVatiomship between both traits. (Rossnagel,
1999; Rossnagel, 2000)

The aim of our experiment was to find the optimbanvester settings for HB in Latvian
growing conditions, to state the differences betwdabe genotypes and the influence of
meteorological conditions. The need for such irigatibns was pointed out in previous research
(Legzdina, 2001; Legzdina, 2003).

Materials and Methods

We analyzed the yield of three hulless barley ggrex harvested by using five different
harvester settings during four growing seasons 3JZWD6). Genotypes with good yield potential
in Latvian growing conditions were selected: then@han HB variety ‘CDC Freedom’, the Czech
breeding line KM-2084 and the Swedish breeding 8W¢-1291. Field trials were carried out in the
Research and Study farm “Vecauce” of the Latviaversity of Agriculture. Trial was arranged in
4 replication blocks, plot size 5°nSoil (mainly sod-calcareous leached soil) charistics: loam
with pHke = 6.2-7.1; content of available for plants P = 784 mg kg and K = 68-130 mg kg
humus content 21-29 g kgPlot combine Hege-140 was used; harvesting wa do time as
close as possible to full maturity. The harvestendspeed and the distance between the threshing
drum and the concave was varied during harvesiiiaplé 1). The standard threshing mode was
the one recommended for covered barley (drum sp@&@ rounds per min (hereafter - rpm),
distance between threshing drum and concave 4 mdchjvas the same each year. Other threshing
modes were changed according to the results obtaiibe data were analyzed in three
combinations: the influence of the increase ofttireshing drum speed (threshing modes 2, 3 and
4), the influence of the reduction of distance lesw threshing drum and concave at high drum
speeds (threshing modes 4 and 5) and low drum sgfdedshing modes 1 and 2).

Table 1 Harvester settings applied and grain mastantent during threshing

2003 2004 2005 2006

Drum Drum Drum Drum
Threshing speed, Distance*, speed, Distance*, speed, Distance*, speed, Distance?*,
mode rpm mm rpm mm rpm mm rpm mm
1 800 5 800 4 900 3 900 3
2 900 4 900 3 900 4 900 4
3 1100 4 1100 3 1100 4 1100 4
4 (stand.) 1250 4 1250 4 1250 4 1250 4
5 1250 3 1250 3 1250 2 1250 2
Moisture range, % 12.1-16.0 14.5-25.5 11.8-17.2 13.3-15.5
Mean moisture, % 13.7 17.4 14.7 14.6

* distance between threshing drum and concave

Meteorological conditions before and during hatives varied between the years. It
influenced grain moisture content during threshffigble 1). In 2003 and 2006 grain moisture
content was close to optimum, but in 2004 grainstume content was too high because of frequent
rainfall around harvesting time. In 2005 the gramisture content was satisfactory during
threshing, but there was one week long period afyeain when plants were close to maturity and
it caused sprouting. The variety ‘CDC Freedom’ wasicularly susceptible to sprouting.

Quality features essential for consumption for feed food (volume weight, amount of
kernels with undetached hulls and broken kerneld)far seed production (germination ability and
the amount of kernels with germ damage) were déteain One sample per plot was analyzed after
cleaning with an air separator. The amount of Kerméth undetached hulls, broken kernels and
kernels with germ damage was determined in 100mpkes and calculated in percent by weight.
Feed and food grain quality was compared to theiregpents existing in Canada (McLelland,
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1999). Germination tests were done for 100 seedin dishes between moist filter paper layers
for 7 days in 20 °C. ANOVA and correlation analysias used for data processing.

Results and Discussion

Important quality indices for food and feed graimich can be influenced by the threshing
process, are the amount of kernels with undetabb#s, volume weight and the amount of broken
kernels. Grain volume weight correlated negatiwglth the amount of kernels with undetached
hulls and the correlation was significant in thgeewing seasons Az = -0.79; poos = -0.88; oos =
-0.77; vos = 0.51). In general, grain quality was closesttie optimum for food and feed
requirements by using the standard threshing nibalel¢ 2).

Table 2 Grain and seed quality obtained with thaddrd threshing mode (2003-2006)

Volume Kernels Broken Kernels
Variety / line Values Y'E|q1’ weight, with kernels, Germination, with

tha L1 undetached % % damaged

9 hulls, % germ, %

KM-2084 Mgan 4.8 752 5.6 2.0 88.6 7.7
Min-max 4.3-5.3  741-785 4.4-8.5 0.7-2.8 80.5-94.3 .1-B.0

SW1291 Mgan 5.7 768 9.0 1.8 90.2 7.9
Min-max 3.9-7.6  744-792 7.0-17.2 1.0-1.4 88.0-98.8 1.7-7.8
CDC Ereedom M_ean 5.2 747 2.6 3.3 77.9 14.2
Min-max 3.9-6.3 689-797 1.6-4.1 1.2-6.2 51.8-97.0 .4-B.5

LSDy o5 (variety) 7.4 1.68 0.18 1.7 0.61

Grain volume weight was acceptable for food requéets (>773 g 1) using this
harvester setting for all genotypes only in 200Bewthe driest grain was harvested. The variety
‘CDC Freedom’ was the only one, for which it wassgible to reach the amount of kernels with
undetached hulls under the 4% level, but only bgshing grain with low moisture content in 2003
and 2006. Grain of ‘CDC Freedom’ did not correspdodeed grain requirements in 2004 and
2005 due to very low volume weight. Reason for thés high grain moisture content and severe
sprouting. Grain volume weight and the amount agh&ks with undetached hulls for lines KM-
2084 and SW-1291 was satisfactory for feed requergmin all years except for 17.2 % grain with
hulls for SW-1291 in 2005. Differences between #meounts of kernels with undetached hulls
among the genotypes were significant; it certiffest threshability is a genetically determinedttrai
The amount of broken kernels was below 4% in adlesaexcept ‘CDC Freedom’ with 6.2% in
2005. This variety was more susceptible to kermebking in general, and sprouting in 2005
promoted it. The negative correlation between tmewnt of kernels with undetached hulls and
broken kernels was found, but it was significanyan 2003 (g3 = -0.57; s = 0.51). It means
that in dry conditions the improvement of hull segimn may go along with high level of broken
kernels.

The increase of drum speed influenced significatittyamount of kernels with undetached
hulls in 2003, 2004 and 2006 and volume weightd@3and 2004 (Fig.1, Table 3). The influence
of variety was significant on both traits in alkea (p<0.01). The difference between the amount of
kernels with undetached hulls at a drum speed 0f&8@ 1250 rpm was significant for SW-1291
(2003, 2006) and KM-2084 (2003, 2004). Hull separatvas not significantly improved for the
comparatively better threshing variety ‘CDC Freedobhut it helped to obtain grain with the
corresponding hull content requirements for food/éars with unfavorable threshing conditions
(2004 and 2005). Increase of drum speed improvédma weight significantly for KM-2084
(2003, 2004) and SW-1291 (2006). It elevated voluweght to acceptable levels for food
requirements (KM-2084, 2003) and for feed requireim€KM-2084, 2004 and 2006, SW-1291,
2005 and 2006). The amount of broken kernels wdlieinced by drum speed increase
significantly in all years (Table 3). Differencestiyeen grain threshed with 1250 and 900 rpm
drum speed was significant for ‘CDC Freedom’ inyadhrs (0.9-5.2%), but the amount of broken
kernels was raised to unacceptable levels for {6dtdo) only in 2005, when sprouting made grain
more easily breakable. For both breeding linestkfices were significant in 2004 and 2006.

141



AGRONOMIJAS \ESTIS (Latvian Journal of Agronomy), No.10, LLU, 0

4
2, -
0

900 1100 | 1250 900 ‘ 110$ 125 90 1100 1250

Kernels with undetached hulls, %
o0}

KM -2084 SW-1291 CDC Freedom

Figure 1. Influence of drum speed increase (rpnolhseparation:
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The reduction of the distance between drum andagnat 1250 rpm drum speed had a
significant effect on the amount of broken kerneldry threshing conditions (2003 and 2006,
Table 3, Fig. 2). In both years a significant irms® of broken kernels was found for ‘CDC
Freedom’, and the amount exceeded the 4% level isgothat one should be careful with the
reduction of distance between the drum and confawveensitive varieties. If grain with high
moisture content was harvested (2004), the diff&erin the amount of broken kernels were
minor. In most cases this reduction improved heiagation and volume weight, but the effect was
significant only for SW-1291 in 2006 (differences8% and 21 g T respectively). It did not
advance grain quality for food requirements.

Broken kernels, !
]

2

4 ‘ 2(3) 4 203) 4 2(3)

KM -2084 SW-1291 CDC Freedom

Figure 2. Effect of reduction of distance betweleres$hing drum and
concave (mm) on amount of broken kernels using §@2%0drum speed:

[ 2003 W 2004 0 2005 2006
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Table 3 The Influence of drum speed increase aaddtuction of distance between the threshing
drum and concave on quality parameters

Threshing Kernels with Kernels with
Volume Broken A
modes Year undetached ; germ Germination
weight kernels
analysed hulls damage
Increase of drum speed
2003 p<0.01 P<0.01 p<0.01 p<0.01 p<0.01
Nr 2 3 4 2004 p<0.01 P<0.01 p<0.01 p<0.01 n.s.
T 2005 n.s n.s. p<0.01 p<0.01 p=0.04
2006 p=0.03 n.s. p<0.01 p<0.01 p<0.01
The reduction of the distance between the thresthinogn and concave at high and low drum speed
Nr. 4,5 2003 n.s n.s. p<0.01 p<0.01 n.s.
Nr. 1, 2 n.s n.s. p<0.01 p<0.01 n.s.
Nr. 4,5 2004 n.s P=0.02 n.s. n.s. n.s.
Nr. 1, 2 n.s n.s. p=0.02 p=0.03 n.s.
Nr. 4,5 2005 n.s n.s. n.s. n.s. n.s.
Nr. 1, 2 n.s n.s. p=0.04 n.s. n.s.
Nr. 4,5 2006 n.s P=0.03 p<0.01 p<0.01 p<0.01
Nr. 1, 2 n.s n.s. n.s. n.s. p<0.01

If grain is harvested for seed production purpodess most important to retain
germination ability, which can be significantly iénced by germ damage. Significant correlation
between germination ability and the amount of kiermgth visible germ damage was found in
three years §pos = -0.59; poos = -0.78; boos = -0.96; .05 = 0.51). Previous studies stated, that visible
germ damage explained 50.3% of all changes of getion ability (Legzdina, 2003). Higher
germination ability and more rapid coleoptiles gtiovef HB kernels with undetached hulls in
comparison to kernels without hulls were found (Bzixal., 1999). In our study a correlation
between germination ability and the amount of kisrméth undetached hulls was positive, but it
was significant in 2006 only fjos = 0.71; pos = 0.51). The amount of broken kernels can also
influence seed quality and although parts of geain able to germinate, the seedlings are weaker
than those from normal seeds (Box et al., 1999 ddrrelation between germination ability and
the amount of broken kernels was negative andfgignt in two years gpos = -0.55; pgos = -0.79;
roos = 0.51). Seed quality was overall the best, igshing was done with lower drum speeds (900
rpm) and a 4 mm distance between the threshing @nd concave. Germination ability using this
setting corresponded to seed quality requirememtsall genotypes in all years except ‘CDC
Freedom’ in 2005 (Table 4) because of sproutinghEst germination ability was reached in 2004,
when grain was harvested with high moisture costeftte amount of kernels with damaged germ
was lowest for SW-1291 and highest for ‘CDC Freedatifferences between genotypes were
significant (p<0.05).

Table 4 Parameters influencing seed quality (tlingsinode Nr.2, 2003-2006)

Variety / line Values Germination, % Kernels with Broken kernels, %
damaged germ, %

KM-2084 Mgan 94.7 2.7 04
Min-max 90.5-97.5 1.8-3.2 0.1-0.6

SW-1291 Mgan 95.3 14 04
Min-max 91.5-98.8 0.3-2.4 0.2-0.8

CDC Freedom Mfean 83.3 6.7 0.7
Min-max 55.3-97.3 1.9-9.6 0.3-1.0

LSDy o5 (variety) 1.7 0.61 0.18
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The decrease of drum speed influenced the amoukerokls with damaged germs and
germinating ability significantly (Table 3). Theflmence of the genotype was also significant on
both traits (p<0.01). Differences between germoratf grain harvested with 1250 and 900 rpm
drum speed was significant for KM-2084 in all yea@DC Freedom’ in 2003 and 2006 and SW-
1291 in 2006. The effect was more promounced ifgtan was harvested with lower moisture
contents (2003 and 2006). It was possible to s8rB&%o germination by lowering drum speed for
KM-2084 (2003 and 2005) and ‘CDC Freedom’ (2003 2006). The decrease of drum speed
reduced significantly germ damage for all genotyipes! years except SW-1291 in 2006 (Fig. 3).

The reduction of the distance between the threstirngh and concave (threshing modes
Nr. 1 and 2) influenced significantly the germioatiability in 2006 and the amount of kernels with
damaged germs in 2003 and 2004 (Table 3), but didcause a decrease of germination under
85%. The increase of distance between threshing dénd concave from 4 to 5 mm in 2003 had a
significant effect on germ damage for ‘CDC Freedomiiis setting might be useful for sensitive
genotypes in dry harvesting conditions.
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Figure 3. Influence of drum speed increase (rpnamount of kernel
with damaged germs:

B 2003 m 2004 &8 20050 2006

Data analyses showed that the influence of speaifeteorological conditions on the
investigated traits was significant in all casesQ(95) and it surpassed in influence the proportio
of genotype and threshing mode for volume weiglt9216.3%) and germination ability (35.8-
40.3%). The influence proportion of yearly cornaits on hull separation was lowest (3.9-9.6%).
Threshing mode had the highest influence propomiiorthe amount of broken kernels when the
drum speed was increased (28%). Genotype had ghedtiinfluence proportion on the amount of
kernels with undetached hulls (29.6-36.8%).

Conclusions

Changes of harvester drum speed influenced the gr&ility for food and feed, and seed
production to a larger extent than changes of nigtdetween the threshing drum and concave.

Grain quality was more appropriate for food aneldfeif higher a drum speed (1250 rpm)
and 4 mm distance between the threshing drum andawe was used. The reduction of the
distance between the threshing drum and concaveoumg hull separation only in one case, but
also had a negative effect on amount of brokendterit can be effective if grain moisture is low
and the genotype is resistant to kernel breakage.

For seed production a threshing mode with a lodreim speed (900 rpm) and 4 mm
distance between the threshing drum and concavbeacommended.

The newHB varieties have to be tested before releasent diut the most appropriate
harvester settings. In the HB breeding processitadte has to be paid to the improvement of
threshability, volume weight and resistance torgggrm damage.
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Abstract

Wheat is the major field crop grown in Latvia. Higbality wheat grains are required for
the milling and baking industries. Gluten quanatyd quality are important qualities indices for
technological processing of wheat.

Our objectives were to determine the relative irfice of variety (V), year (Y), nitrogen
fertilizer (N) on the variation of winter wheatr{ticum aestivum. }_gluten quantity and quality
indices.

Field experiments with 9 winter wheat varieties different origin were conducted on
brown lessive soils of the Study and Research fadPeterlauki” of the Latvia University of
Agriculture in 2000, 2001, 2002 and 2004.

Split nitrogen fertilization was applied in the lfsking way: early in spring at the
beginning of the vegetation period, at the endllefing and at the end of shooting into stems. The
N fertilizer amount applied was four nitrogen fiezér (90, 90+30, 90+30+30 and 90+30+60 N kg
ha') treatments for all the studied winter wheat g Wet gluten content (WG), gluten index
(GI), dry gluten (DG), water binding capacity in twgluten (WBC) were measured at the Latvia
University of Agriculture, Institute of Agrobiotebiogy, Grain and Seed Research Laboratory by
ICC No. 155 and. No. 137 /1 (LV ST-275).

Highly significant differences were detected amtmg environments and varieties for each
of the quality variables. Variety and environmentl anitrogen fertilizer had a significant effect on
wet gluten quality indices. Results showed, thategl quantity and quality indices were mostly
influenced by the genetic peculiarities of a crapiety, to a lesser extent by meteorological
conditions in the growing season and by the raspbiff N fertilizer.

Close positive correlations were determined betwibenwet gluten and dry gluten, water
binding capacity and dry gluten, water binding @dysand wet gluten.
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