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The cause of the decrease in the winter wheat gitdd deep soil tillage to the depth of 50 cm was
the decrease in the soil humidity in the higher areas cfonedief.

Soil humidity (in % of soil capacity) and soil pération resistance are mutually co-linear factorial
traits.
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AUGSNES DZILIRDIN ASANAS EFEKTIVIT ATES VERTEJUMS ZIEMAS KVIESIEM
IZMANTOJOT PREC IZAS LAUKKOP IBAS TEHNOLO GIJAS

Dinaburga G., Lapin$ D., Berzi$ A., Plime A.

Darba nerkis - noteikt augsnes diidinaSanas efektiviti ziemas kvieSiem raZzoSanas pitas

neizlidzinata lauka makroreljefa aggios, izmantojot saimni@gas lokilas GIS un augsu izpstes

datus. Izmginajumi iekartoti SIA LLU MPS ,Vecauce”. No 2005.- 2007. gadanacgoraros ar

GPS noteiktos punktos, veikti augsnes penetromagrisketegbas un mitruma Brijumi augsnes
slanos idz 0.50 m dZumam, noteikts augsnes granulometriskaisasasiramirta. RaZa noteikta
izmantojot kombaina CLASS LEXION 420 GPS igsis. Konstadts, ka augsnes didinaSana
izpildama, ja augsnes penetromettigketestba girsniedz 600 kPa cf

THE EFFECT OF NITROGEN NUTRITION ON THE PRODUCTIVIT Y OF WINTER
TRITICALE IN THE SOILS OF CENTRAL LITHUANIA
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Abstract

During the period 2000-2004 field trials with winttiticale were conducted at the LIA in
Dotnuva on a light loarEndocalcari- Epihypogleyic Cambisol'lhe goal of the field trials was to
determine the optimal conditions for winter trifeanitrogen nutrition and to estimate nitrogen
fertilizer efficacy taking into account mineral nitrogeantent in the soil.

Our experimental evidence suggests that nitrogetiliZers were net effective every year, the
regularities of grain yield variation resulting fndfertilizer application also differed. A grain yiel
increase of 19.5-24.0 % was obtained through nitrdgetilizer application. A rate of §§ was
found to be optimal for triticale in our trials. iBzer efficacy is presented in kilos — averagedadat
suggest that when winter triticale had receivegd, Wy and N,, 1 kg of fertilizer nitrogen
produced 19.9+7.46 kg, 16.5+6.00 kg and 12.745.02 kg afngrrespectively. Additional
fertilization of triticale was effective only in th@mally wet years.

Having fertilized triticale with I and N,g, in the years conducive to the spread of diseases (2000—
2001), a significant yield increase was obtained througbi€ide application.

Key words: winter triticale, yield, efficacy of nitrogen fertilizers.
Introduction

Exhibiting a high yield potential, winter triticale a promising crop. The area currently sown with
triticale in Lithuania is steadily increasing amistincrease has been determined by the availabilit
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of high-yielding, winterhardy, thick-stemmed, rathetisfactorily drought and disease resistant
varieties. In terms of yield, winter triticale comparwell with many winter wheat varieties. The
grain chemical composition of triticale determinesather wide application possibilities: the grain
is used in the food industry, flour in confectioneigr beer, spirits, and starch production (Seguchi
et al, 2000). In grain protein, the ratio of amino acidsteat is suitable for livestock feeding
(Kuzeevet al, 1997; Alaruet al, 2003, Mikulioniei et al, 2002). Triticale is an excellent raw
material for the expanding bioethanol industry to be fisednvironment-friendly fuel production.
Winter triticale is well suited for growing on variousktured soils and its cultivation is rational not
only from the viewpoint of productivity but alscof the viewpoint of the optimal maintenance of
soil physical and chemical properties (Petraitial., 2002; Maleckat al., 2004).

There has beenvery little research done so farrdritteiania’s conditions on triticale fertilization
which is one of the links in cultivation technolggyith a view to maximally exploiting varietal
genetic productivity potential. There were also estgs done designed to estimate the role of sail
mineral nitrogen in winter triticale nutrition amd ascertain the yield, yield increase and fertilize
efficacy as influenced by mineral nitrogen (). The objective of the studwas to identify
optimal nitrogen nutrition conditions for winteiticale grown on Central Lithuania’s soils and to
estimate nitrogen fertilizer efficacy in relation to theneral nitrogen content in the soil.

Materials and Methods

Experimental site.Field experiments were conducted during the peri®@99-2004 at the
Lithuanian Institute of Agriculture in Dotnuva on lmght loam Endocalcari - Epihypogleyic
Cambisolby a conventional field experiment method.

According to the values of agrochemical parametds, soil phc was 6.0-7.0 (measured
potentiometrically), plant available phosphorus @othassium contents - 129-206 mg'k@,0s)
and 140-201 mg KgK,0, respectively (A-L methods), humus content 1.8-2.r94iin) and total
nitrogen content 0.12-0.14 % (Kjeldahl).

The soil at the 0-40 cm depth was relatively lowplant available mineral nitrogen (N-NEN-
NH,, measured: N-N©- ionometrically, N-NH spectrophotometrically) ranging from 38.0+0.73
to 55.2+0.93. On average, in spring at the beginning of theatatgrowing season, N, content at
the 0-40 cm soil layer from which plants utilizetments most intensively at the beginning of the
growing season varied within the 38.0-55.2 kg tange, at low or moderate variation (V = 87-
17.3 %). Having added up N, present at 0-40 and 40-60 cm soil layers, it waedohat in
different years it varied within the 55-70 kg'frange, (V = 7.3-10.9 %). The distribution of,]N
content in the soil profile was as follows: at th&@0 cm depth on average 68-78 %, at the 40-60
cm depth 22-32 % of the total J\, content in the 0-60 cm depth.

The distribution of nitrate nitrogen (N-NJin the soil profile was similar to that of \,: at the O-
40 cm soil layer - 67-82 % of readily plant-aval&aiN-NO; content, the other 18-33 % was
distributed within the deeper 40-60 cm layer. Amraomiirogen (N-NH) in separate experimental
years accounted for 33 - 46 % of the mineral nitrogenecwmiresent at the 0-40 cm depth.
Experimental designl. Not fertilized (N Py Ko),/ 2. RKgo (background F)/ 3. M in spring
(BBCH 25-29)/ 4. F+hhin autumn +No in spring (BBCH 25-29)/ 5. F+ §lin spring (BBCH 25-
29)/ 6. F+ No in spring (BBCH 25-29)/ 7. F+ in spring (BBCH 25-29) + N at the beginning
of booting (BBCH 30-32)/ 8. F+ Py in spring (BBCH 25-29)/ 9. F+ §jin spring (BBCH 25-29)

+ Ny at the beginning of booting (BBCH 30-32)/ 10. Fg M spring (BBCH 25-29) +Tilt (BBCH
47-59)/ 11. F+ N in spring (BBCH 25-29) +Tilt (BBCH 47-59). BBCH <ale describes the
phonological development of cereals.

Treatments 2 and 4-11 received the same phosphorus asgipot fertilization level - Kgo.
According to the experimental design, triticale gnoiw the plots of two treatments (10 and 11)
was sprayed with the fungicide Tilt (0.5 I'haat BBCH 47-59. Winter triticale was preceded by
perennial grasses of the second year of use. A¢rideof tillering in the spring the triticale crop
was sprayed with a mixture of herbicides and gronetjulators, insecticides were used according
to the need.

The winter triticale cvTewowas sown for 2000 and 2001-year harvest. Afteadt heen removed
from the National List of Plant varieties, the dwrnadowas sown for the 2002-2004 harvest.
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Winter triticale was thrashed at complete matuahd grain yield data were adjusted to 15 %
moisture.

Meteorological conditionsrecorded at the Dotnuva Weather Station differed between the
experimental years. Of the five experimental years e extremely dry and warmer than usual,
three years were normally wet. The year 2000 waindisished by a warm and dry spring — in
April the mean monthly temperature was by +5.7 °@héri than the long-term mean, and the
amount of precipitation was as low as 19 % of tleamlong-term mean — 7.6 mm. During the
period of intensive growth and development — in Mag June humidity was close to normal, and
in July the amount of rainfall was twice as higl8%1%) as the long-term mean. The weather
conditions during the 2000-2001 winter period weimmilar to long-term means. In 2001 the
amount of rainfall that fell during the entire griog season corresponded to long-term mean,
however its distribution was very uneven — 45 %hef total amount of rainfall that fell during the
growing season occurred in July. Moreover, the méatemperature of July was by 3.5 °C higher
than the long-term mean. During the first monthghefyear 2002 the amount of rainfall was from
22 to 53, and exceeded the long-term mean by 91 &h Beavy precipitation might have resulted
in lower mineral nitrogen content in the soil irethpring of 2002. During the growing season of
2002 the weather was warm with several heat wandseaceeded the mean air temperature of
individual months by 2.3 °C — 3.2 °C. In April the pla were exposed to stress resulting from
dramatic temperature variations (from -5.5°C to 218G) and shortage of moisture, since only
about half (56%) of the mean long-term rate fell. In June and July in some Haeyait temperature
reached a striking maximum to 34-35 °C. The amodntamfall during the summer growing
season made up 3% of that period’s mean long-term rate. In the autwhr2002 having sown
winter triticale, the amount of rainfall that fell October was record-breaking — 2.5 times as high
as the long-term mean. The winter period was cheniged by a slightly lower amount of
precipitation than usual. The year 2003 was somewlniar than the norm, the amount of
precipitation that fell during the growing seasoaswd0% of the long-term mean. Of the summer
growing season, July was noted for hot weather, thighdaily mean temperature by 3°C higher
than the long-term mean. In 2004 almost all the grgwseason was dry — the amount of
precipitation that fell in April, May and June wascardingly 29, 53 and 7% of the long-term
mean. The sum total of precipitation that fell dgrthe growing season was %20of the long-term
rate.

Statistical grain yield data processing was dorieguanalysis of variance. Correlations between
grain yield, yield increase in different expressi@nd nitrogen fertilizer rates and mineral nitroge
were determined and regression equations were ladufollowing the directions in special
literature (Littl et al, 1981, Tarakanovast al, 2003). Symbols used in the paper: * and **
statistically significant at 9% and 99% probability level; LS[gs — the least significant difference
at 95% probability level; V% - variation coefficient.

Results and Discussion

Nitrogen fertilization is one of the major and mefficient means to increase yield, control yield
formation processes and improve yield quality. Tinelihgs on nutrition of triticale, which is a
relatively undemanding crop in terms of cultivatioonditions, are scarce in literature. Different
nitrogen rates are often indicated for winter d¢eéte. On the background of 8100 an optimal
nitrogen rate is indicated to be 80 kg'l{®apono\et al, 1999), more recent research suggests that
the highest winter triticale yield was achievedotigh a nitrogen rate not lower than 120 kg ha
(Maleckaet al,, 2004), other researchers have reported optimalgeitr rates to be from 60 to 120
kg ha' (Bulavina, 1993), 160 kg Haor even 180 kg ha(Cimrin et al, 2004; Mutet al, 2005).
Nitrogen fertilizer efficacy during 2001-2004 wasffgciently high and grain yield increases
through its application were statistically signific@fiable 1)
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Table 1.The effect of fertilization and fungicides on grain yiehs"

Year Mean

Treatment 2000 2001 2002 2003 2004 tha 'cative

values

Without fertilizers 8.34 3.86 7.30 4.01 5.78 5.86 001
PsoK 60 (background F) 8.59 4.46 7.32 3.94 4.73 5.81 99.1
Ngo in spring 8.58 5.76 8.13 4,93 7.46 6.97 119.0
F+Nzgin autumn +Ng in spring 8.53 5.85 7.64 5.84 7.53 7.08 1208
F+ Ngo in spring 8.66 6.15 7.76 5.14 7.31 7.00 119.5
F+ Ngg in spring 8.56 6.08 8.01 5.92 7.87 7.29 124.4

F+ Ng in spring + N, at

beginning of booting (BBCH 8.20 5.95 8.04 5.79 8.20 7.24 123.5
30-32)

F+ Ny in spring 7.89 6.,08 7.73 6.27 7.99 7.19 122.7
F+ Ngo in spring + Np at

beginning of booting (BBCH 7.81 6.28 7.99 5.78 8.46 7.26 124.0

30-32)

Z;_Sl\lgg‘;’ in spring +Tilt BBCH 934 699 891 570 795 778 1327
Z;_gg;(’ nspring +Tilt (BBCH 957 712 772 613 858 775 1323
LSDos 0.676 _ 0.447 __0.839 _ 0.669 _ 0962 _ 0.727

Only the year 2000 stood out when nitrogen fedizdid not increase the yield but grain yield
even in the check treatment amounted to 8.34't lhés likely that this was determined by the pre-
crop — perennial grasses of the second year ofhasecontained a high content of clover, and the
atmospheric nitrogen fixed by clover and accumdlatethe soil might decline nitrogen fertilizer
effect on triticale yield. Low nitrogen fertilizexfficacy could be also responsible for crop lodging
in 2000. The data averaged over the five experiatgmars suggest that triticale grown without
fertilizers produced a grain yield of 5.86 t'hand a yield increase of 19.5-24®resulting from
nitrogen fertilization was obtained, compared with theak treatment.

Yield increases on the background of PK, that resulted fingle spring-applied nitrogen rates 60,
90 and 120 kg hawere different during the experimental years aaded substantially — the
variation in different fertilization levels was agyh as 81-88 %. In 2001 and in 2002, which was
especially warm it increased with a nitrogen rageta 90 kg ha. In 2003 and 2004 nitrogen
fertilizers were the most effective — with increapsingle rates to 120 kg hathe yield increased.
Averaged data indicate that nitrogen rates of 60ar@) 120 kg hA gave grain yield increases of
1.20+0.447 t hd, 1.49+0.540 t hdand 1.52+0.602 t Harespectively.

Having estimated nitrogen fertilizer efficacy, exmed as kg grain per 1 kg of fertilizer nitrogen, it
was found that with nitrogen rates of 60, 90 and B@Ma" applied to triticale, 1 kg of fertilizer
nitrogen gave on average 19.9+7.46 kg, 16.5+6.00 kg and 12.74#bd2ik, respectively.

Based on the experimental data, the correlatiorritiéale grain yield with mineral and nitrate
nitrogen contents present at different soil lay@st0 cm and 0-60 cm) was mathematically
estimated. It was found that the contents of botfatei and mineral nitrogen in the soil 0-40 cm
and 0-60 cm layers correlated similarly with tdfie grain yield data. The data of separate
experimental years show that in % of the caseedd3®5 %) the correlation was weak and at 95 %
the probability level statistically insignificant.h& data averaged over the 5 experimental years
indicate that yield correlation with N-N@nd mineral nitrogen amounts at the 0-60 cm sgi
were moderate and statistically significant. A lslig weaker, but close to moderate correlation
was found between the grain yield and contentslaritpavailable nitrogen forms at the 0-40 cm
soil layer (Table 2).
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Table 2.Correlation coefficients between triticale grairelgli (y, t ha) and mineral and nitrate
nitrogen contents (x) present at different soil layers

Nitrate nitrogen (N-NG) Mineral nitrogen (N min)
Year 0-40 cm 0-60 cm 0-40 cm 0-60 cm
2000 0.31 0.50 0.31 0.37
2001 0.39 0.37 0.32 0.33
2002 0.20 -0.016 0.37 0.04
2003 -0.66 -0.59 -0.61 -0.56
2004 -0.72* -0.61* -0.40 -0.33
Avg. over 5 yrs. -0.49** -0.58** -0.41** -0.53**

The correlations between winter triticale yield anitlogen fertilizer rates are presented in Table 3
The strength of correlation varied from weak aratistically insignificant at the 95 % probability
level (h = 0.35, in 2002) to strong and significant at thehbig 99 % probability leveh(= 0.92, in
2001). In separate experimental years nitrogen fertilizers responsible for 13 to 84 % yield data
variation. However, the data averaged over the ®rixental years show that only 11 % vyield
variation was related to the nitrogen fertilizer rate.

While calculating the dependence of nitrogen fesil efficacy on nitrogen content in the soil and
the nitrogen fertilizer rate, we took nitrate anthenal nitrogen content present at the 0-60 cm
depth, as the most appropriate indicator that definitrogen abundance in the soil, since at the
beginning of the growing season, before the maiingpiertilization, a large part of mineral
nitrogen present in the soil (about 30 %) was foanthe 40-60 cm depth. In the year 2000 there
was no grain yield correlation with these paranset€he data from 2001-2004 period indicate that
similar yield correlation in terms of strength and sigmwifice, was determined when adding up both
nitrate and mineral nitrogen content with fertitizétrogen content (Table 3). The correlation was
moderate or strong, in 60 % of the cases testedtistgtally significant at the 99 % probability
level. During the experimental period, the sum of ®&Nand N,, and nitrogen applied with
fertilizers present at the 0-60 cm soil layer deiaed from 24 to 88 % and from 24 to 93 % of the
yield, respectively. The data averaged over the ®rxental years show that the correlation
between the yield and total soil mineral nitrogem® and fertilizer nitrogen content was weak but
statistically significant (r=0.31%).

Table 3. Correlation coefficients between the yigidt ha') and nitrogen fertilizer rate (kg hd)
and total contents of nitrogen present in the soil andeappiith fertilizer (xand kg ha')

Correlation coefficients

H R r
X, — nitrogen fertilizer X,— sum of N-NQ and X3— sum of N min and
Year ! rate fertilizer nitrogen at the 0-60 fertilizer nitrogen at the 0-60
cm soil layer cm soil layer
2000 0.50* 0.05 0.04
2001 0.92** 0.88** 0.87**
2002 0.35 0.49 0.49
2003 0.73* 0.96** 0.97*
2004 0.75* 0.94** 0.93**
Avg. over 5 yrs. 0.32** 0.31* 0.31*

In plant nutrition diagnostics tests nitrogen femtir efficacy is defined by yield increase or
calculated figure — percentage yield. It is caladaby dividing the yield of each experimental plot
by the highest yield obtained in the experiment. Tbeelation of winter triticale separate year’s
and percentage yield with soil nitrogen — nitrate anineral present at the 0-40 and 0-60 cm depth
was determined (Table 4). In most cases the caorlbaetween the mentioned indicators was best
described by a parabola of the second degree, howbeecorrelation was significant not in all the
cases studied. The contents of both N;sN@d N, at the 0-40 cm soil depth correlated very
similarly with percentage vyield, the correlation gad from moderate to strong. At the 0-60 cm
depth, the percentage yield correlated stronger wiih N ., than with N-NQ, but it was
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statistically significant only in 40 % of cases. Tthata from 5 experimental years suggest that
average percentage yield correlations with soilogién were most often represented by a linear

equation, indicating an inverse moderately strongetation (r = -0.50-0.51) which was significant
only in half of the cases.

Table 4.The relationship between percentage yield (y) and EmihN-NQat the 0-40 and 0-60 cm

soil layers
Year Denomination Equation rh dxy =

of trait x Fisher
2000 N-NQ 0-40 cm  y=-25.28+1.4134x-0.0191x 0.63 0.40 3.3
2001 y=-3.07+0.3016x-0.0056x 0.70* 0.50 6.4
2002 y=-3.86+0.4495x-0.0103x 0.64 0.41 4.9
2003 y=-1.68+0.2165x-0.004%x 0.84* 0.71 7.4
2004 y=2.18-0.0513x 0.71* 0.50 9.4
Avg. Over 5 yrs. y=- 1.78-0.0523x+0.0007x 0.54 0.29 2.8
2000 N-NQO-60 cm  y=- 2.69+0.1888x-0.0024x 0.61 0.37 15
2001 y=- 3.40+0.1728x-0.0017x 0.38 0.14 0.1
2002 y=- 4.57+0.3499x-0.005%x 0.65* 0.42 5.8
2003 y=-3.43+0.2273x-0.0028 x 0.79* 0.62 5.6
2004 y=2.32-0.0415x 0.61* 0.38 5.4
Avg. Over 5 yrs. y=1.28-0.0099x 0.50** 0.23 15.9
2000 N min 0- 40 cm  y=- 2.74+0.01640x-0.0018x 0.70* 0.49 5.5
2001 y=-42.00+1.5463x-0.0138 x 0.55 0.30 2.3
2002 y=- 7.41+0.4367x-0.0056x 0.51 0.26 1v3
2003 y=-13.57+0.6851x-0.0081x 0.90** 0.81 17.7
2004 y=10.35-0.3734x+0.036x 0.47 0.22 0.6
Avg. Over 5 yrs. y=1.34-0.0096x 0.50** 0.25 17.7
2000 N min 0-60 cm  y=- 5.39+0.2004x-0.0016x 0.69 0.47 5.0
2001 y=- 50.49+1.4507x-0.0102x 0.57 0.33 3.2
2002 y=- 16.09+0.6058x-0.0053x 0.72* 0.52 8.7
2003 y=- 14.61+0.4950x-0.0039x 0.84* 0.71 10.9
2004 y= 9.96-0.2679x+0.002Dx 0.39 0.15 0.4
Avg. over 5 yrs. y=1.54-0.0101x 0.51 0.26 18.6

Extra fertilization of winter triticale with M rate in the middle of booting stage, when at the
beginning of the growing season 60 and 90 K fades of nitrogen had been applied, gave a low
and insignificant yield increase in most cases. B328nd 2004 extra fertilization forsN- applied
triticale was slightly more effective — the graiielgd was by 0.65 and 0.89 t"hhigher compared
with the treatments fertilized once agMnd the yield increase was significant at a diyglotwer
than 95 % probability level. An additionally applidt, rate for triticale fertilized with b in
spring was ineffective, since in the experimentargavith considerable moisture deficit the grain
tended to dry and maturity was accelerated, thexe&mditionally applied nitrogen remained
unutilised.

The importance of the fungicide on triticale productivitcreased in wet years when conditions for
disease occurrence were favourable. In 2000 and @Bt during the growing season the amount
of precipitation was close to the long-term meah4(2 % and 98 %, respectively) and warm
weather prevailed, conditions conducive for the agref disease were created and the efficacy of
the fungicides was high. Triticale fertilized withhygNand N», and sprayed with Tilt produced a
statistically significant yield increase — 0.78-0&1d 1.32-1.04 t hi respectively, compared with
triticale that received the same fertilization buas not applied with fungicides. At a higher
nitrogen fertilization level the fungicide gave a highiedd increase.

Conclusions

Nitrogen fertilizers were effective for winter idale and significantly increased grain yield by on
average 19.5 — 24.0 %. Averaged data suggest thaKdma&kground, N, Ngo and N, gave a
grain yield increase of 1.20+0.447 t'1hd.49+0.540 t hhand 1.52+0.602 t Ha Additional winter
triticale fertilization was effective in normally et years; dry weather in separate experimental
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years was unfavourable for the uptake of additigregdplied fertilizer nitrogen, therefore the yield
increase obtained was insignificant.

Having estimated the dependence of winter triticaiien yield on nitrogen fertilizer rates, in most
cases — five out of six were determined to bestiadilly significant, moderately strong or strong
correlation 4=0.50*-0.92**), nitrogen fertilizers determined 13-84 % grgield variation.

The relationship between the winter triticale yieldd the total nitrogen fertilizer and nitrate (N-
NOz) and mineral nitrogen () content at the 0-60 cm soil depth was identifiedterms of
strength and significance, the correlations diffetiétle when comparing nitrate and mineral
nitrogen and in 60 % of the cases studied were statigtiighificant at a 99 % probability level.
Having estimated fertilizer efficacy in percentagield, a slightly higher correlation was
determined with mineral nitrogen content at theOOeBn soil layer than with nitrate nitrogen
content found at the same depth. With increasingeralmitrogen content in the soil, the efficacy
of nitrogen fertilizers tended to decline.
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SLAPEKLA MESLOJUMA IETEKME UZ ZIEMAS TRITIK ALES RAZIBU LIETUVAS
VIDIENES AUGSNES

JanuSauskait: D., Lazauskas S.
Laika period no 2000.-2004. gadam Dotriukietuvas Zemkofbas instiita viegla smilSrala
augsRrs (Endocalcari — Epihypogleyic Cambisa) nerki noteikt optinilos apsiklus neslo3anai
ar shpekli un noertét slapelda neslojuma iedartbu, nemot \era minefla slipelda saturu augsn
tika veikti lauka izmaginajumi ar ziemas tritili.
Rezultti liecina, ka nasloSana ar apekli ne katru gadu ir efeivta, graudu raza ati$igi varigja aft
meslojuma devas ietek@n Lietojot shpeka neslojumu, tika iegts graudu razas pieaugums 19.5—
24.0 %. Izmeginajumos K optimala slapela norma tritillei tika noteikta No. Dati liecina, ka ar
katru neslojuma kilogramu ziemas tritikei pie devas b, Noo Un Ny2o, razas pieaugums ir attigc
19.9+7.46 kg, 16.5+6.00 kg un 12.7+5.02 kg graudu. hidk papildus @sloSana bija efekta
tikai normali mitros gados.
Pie neslojuma devas § un Ny slimibu izplatbai labeligos gados (2000-2001), fiwzgs razas
pieaugums tika iads, izmantojot fungitus.
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