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In the li terature i t is usually assu.med that whereas ni trogen 
fertilization increases the potato crGp, the seed potatoes produced 
may be stronger virus-infected. Same authora indicate that the deses 
of. nitrogen may be increased if mare. resist.ant varieties are cu.lti-­
vated in zones of low hazard a~ virus diaeases [2, 6,. 7]. In Pola1l.d 
it is recommended ta limit nitrogen doses in cultivation of seed pa­
tata.es to 60 kg, N/ha in the III and IV in.fection pressure zone, and 
t0; 90 kg N/ha in the remaining zones. According to. Songin [a] , under 
candi tions of the III. zona o:! inf ection preśaure Ul) to- 100 kg N/ha 

can be applied for· seed potato.• crops. I.n. a.ther publicationa giving 
no .. consideration to.- v:-irus hazard i t is recommended to uae very big 
ni trogen doaea, up to 140 kg N/ha [t] • 

The preaent studies were aimed at gaining insight inte the ef­
fect o~ nitr.ogen fertilizati.on and of its interaction with infect.ion 

preaau.re zonaa, po.tat~ varieties and aeed treatmen~s - on aeed pota„ 
t~ infection with PRLV and EVY. An additional objective inval.ved sta--­

tistical evaluation o:f the importance of the. investigated factors, 
as weli. as of their substitution. 

MATERIAL AND METHOD 

In years 1981-1984, two experimental series were carried out ac­
cording to a si.milar. acheme, considerat~on being given to zones o~ 
infection. pressure (ó la.calities in 3 zones), potato. varieties (5), 
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seed treatments (2) and nit:uGgen dosea (3). Potat,o; varietiea selec-­
ted from the aagle o1 reaistance -to PLRV and PV.Y were cul ti.vated du­

ring 2 years. Each series oomprised a preliminary axperiment (A) 
with app].icat:Lan o~ varia)us se.e.d treatments and ~ differ.en:t ni tra.­
gen fertiliz.ation levels, as well as a oomparative experiment (B} 

fo.3:. the det.erminatiOll ~ virus in.fection of :glants. In exlłeriments A, 
in aut:umn in all localitie.s identical fert1J ization with manure, pha-. 

spho~a and DO-t.assium. was u.sed„ and only ni trogen fertilization was 
dilferentiated„ Nitro.gen. (in the foirm of urea) w.as sown in spring, 
prior t .Q. planting~ in dasea o:t: 50, 100 and 150 kg/ha. The eliU 
seed materiał of five varieties was reproduced du.ring 2 yaare by the 
imll0s1-tioD:> method, wi th the use ~ - the. fall.owin..g traatm-enta: a „ 

-- five-told negative selectian, as wel.1- as b -- germination Q;f tube-r 
sprouts, fivefol.d negative selection, fou,rfo.l.d aphid control and de­
foliation wi th Reglone. Aphi.d cont»o.l w-as petiarmed in the first ·se­

ries wit.h Bi. 58 EC (dimethoat.) and- in the se.cand one wi"th Filit.ex ... 
... methamidopho.s (owing to low efiectiveness o~ the .fo:riner). In oOJll-. 
parative experiment.s B set. up. in Bonin~ use was made of tuber 
sprouts derived .trom experiments A pertormed in six locali ties. In 
expe:nimeat.a ll, tertilization wi th. manure, phosphorus, po1lassium an.d 
nit:rogen. was 1.dentical., and JUi, sead treatments were appl-ied •. Studiea 

f 

were pez.tazaecl in 2 seriea: experimenta A - first. sari.es 1D. 1981„ 

-1982, second- series in. 1982/83J experiments B - first eeries in 

1983, second series in 1984. 
In. the experiments, selection of factors and of their levels was 

aimed at. ~btainment of great dilterenti.ation of virus in.fectian •. The~ 
refora_ the combinations of SQ select.ed the. factors also oontain ex~ 
trema posi tions and re.flect. the conditione ocaurring in :go:tat.o seed 

producti.on. 

METHOD FO.R ANALYSIS OP THE RESULTS 

Consistently with the described pro.ce.dura for· obta1ument ~ per-
centile dat.a, the :t'ollowin& mathematical model (llnear hypothesis) 

was applied: 

yijklmn• m + ~ + aj + ei.j + e1 + bk + acjl + abjk • eijkl + dm + :t'n + 

d:t'lnn + adjm + a:t' jn + ad.t jmn + dcml + dbmk + .fcnl + :t'bnk + d:t'bmnk + 

dacmjl + dabmjk + f acnjl + f abnjk + df a°mnjl + df abmn.jk + eijklmn 
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whera: 
m - mean :for the papulatian, 

g. - effect of experim.ental seriea, 
l. 

a3 - ef.fect of j-th potat0, v:ariety, 

c1 - effect o~ 1-th infection pressure ~one, 

bk - e!fect of k-th looali.ty in 1-th zone, 

dm - effec~ o~ m-th treatmen~, 

fn - effect ~ n-th level. ~ nitro.gen fertilization, 
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eij' eijkl' eijklmn - e.f.fects o:C interactions with experimental se­

ries. 

The remaining components o~ the model represent the r~pective 
effects of interactions. In the ab~ve model, randomness, was assumed 
for the effect of experimental series (g1 ), effects of interaction 
with series (eij' eijkl.' eijklmn) and e:C:Cect. o:C locality in zone (bit); 
the remaining components were aasumed to be constant. effects. 

Consistently with the mathemati.cal modeJ., appropriate analyses. 
of variance were performed, using the schema oJ:f combination of cross 
claasi.fication wi th hie:rarchx class.ification. (la;cal..1 ties in zon.es). 
The obtained empirical. values ~ mean aqua.res were campared wi th the 
expected values. Solving of the resulting system .- ~ squ.ati.ons en.ab-­

led evaluation of vari.an.ce componenta, the interrelations a_f the eva­
luations ot components and their percentile structura were the basie. 
for determination of the sequence of the ef!ect ~ the investigated 
factors on virus infection~ 

RESULTS 

On account of extensive evidence, the paper in the first place 
presents discusaion of the mean effects of the investigated factors 
and some of their interactions. In additian, for iliustratian of the 
level of PLRV and PVY infection after appli.cat.ion of seed treatments 
and ni trogen fertilization o:f the potato, varieties in different 1n .... 

fectio.n pressu.re zones, the highest interact.1on order is presented. 
Potato plant infection with PLRV exceeded that with PVY (Table 1). 

The ~atia; of PLRV to PVY infection amounted in the 1s"t and 2nd ex.­
perimental series t .o 20.a : 1 •. 0 and 4.6 : 1.0, respectively. It 
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seams that narrowing of this pro.portion- in the 2nd series, as com-­
pared with the 1 st one, was due to lower PLRV hazard in 1983 than in 

the earlier yea:rs. 

Table 1 

Seed potata infectian with viruses in. experimental series 
aft_er di.ff erentiated ni tra.gen f ert.ilization. 

Nitrogen do.se. 
kg/ha 

50 

100 

150 

Mean 

Percentag_e of 

PLRV 

1 st 2nd 

16.oa 2.,a 

22.0b 4.3ab 

24.9b 6.3b 

20.a 4.6 

infection in axperimental series 

PVY 

mean 1st aid mean 

7.7a o.aa 1.2a 1.oa 

10.1 b 1.aab 1.4ab 1.2ab 

13.2° 1.2b 1. 9b 1.5b 

10.1 1.0 1.5 1.2 

Numbers denoted by the same letter (for the sam.e virus and 
series) do not di!fer significantly at confidence level "'--.= o.os. 

1, 2 ... Experimental series. 

Ni trogen fertiliz.ation- caused, on the average., a 1„ 7--fold increa- 1 

se in plant infection with PLRV- (this increase. fluctuating from a 
1 .6-fold tD a 2.4-fold one,, in dependence on the series ), as well aa 

a 1.5-fold increase in PVY infection irreapective o~ the series (Ta~ 

ble 1). 
Tuber epro~ts treatments exerted different effects on virus in~ 

fect.ion. (Table 2). Treatment combination 11 B11 , aa compared with com­

bination nA", resulted, on the average, in a 2.6-fold de.crease in 

plant infection with PLRV, with fluctuations from a 1.s~fold (1st se~ 

ries) to a 3.5-fold decrease. (2nd series); as well as in a 1.5-fo1d 
decrease in PVY infection. with fluctuations from a 1.6-fo.J.d (1st se~ 
ries) to a 1.3-fald decrease (2nd series). Vpon use of treatment com• 

bination "•• in the 2nd serie a_, plant inf ection wi th viru,ses was lo-­
wer, owing to., - among others - application of Fili tox instead of Bi-

-58 EC. 
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Viru.s infection in experimental series 
after application of seed treatment.a 

Percentage of infection in experimen tal 

Seed treatment 

A 

B 

A.1B 

1.e:tt 

27.6a 

15:1b 

1.a 

PLRV· 

aid 

a.5a 

2.4b 

3.5 

A - Negative selection. 

PVY 

me.an 1st 2nd 

16.oa 1.3a 1.7a 

6.2b o.ab 1.3a 

2.6 1.6 1.3 
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Table 2 

series 

mean 

1.5a 

1.0b 

1.5 

B - Seed potato germinati.on, negati ve selection, aphid contro.J„ 
and early defo1iation with Reglone. 

Explanatiom see Table 1. 

After 2-year reproduction of elite materiał, the varieties dif~ 
fered in the viru.s infection degree. The infeotion percentage was 
highest for PLRV in varieties Ina and Janka, and for PVY in varie~ 
tiea Certa and Janka (Table 3). There was goad agreement between in­

fection of varietiea and evaluation of their. resiatance to PLRV and 
PVY. 

Table 3 

PLRV and PVY infecti.on. of varieties aft.er 2-year raproduction 

Virus 
Infection of varietiea with viruses 

PLRV 

PVY 

Ina Janka 

Resistance of varieties (on a 9° ~ 
PLRV - Ina }• Janka 4, Rcmda 5, Pola 5 
PVY ~ Ina 7, Janka 5, Ronda 6, Pola 8 

Bxplanationa see Table 1. 

Ronda 

11 .abc 

0.7b 

scale ): 
and Certa 7, 
and Cert.a 5. 

Pola 

7.5° 

0.2 C 

Certa 

0.7d 

6.2a 
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Seed potatoe&reproduced in the infection pressure zone, as com~ 
pared with.. the. I ~Qll.e• were 32 •. 1 and 6.5 times stronger in!ected 
wita PLRV and PVY, respect~vely (Table 4). 

~able 4 

Viru.s infection of see.d potato . .es in dependence an reproduc·tion site 

In!ection pressure zone 

I 

III 

IV 

Explanations a.ee Table 1. 

Percentage of in.fection 

It is stresse.d that the e.ffect of nitrogen fertilizatian on in­

fection. with PLRV and PVY depended on the infection preasure zona. 
resi-etance of variety and seed treatments (Tabs 5, 6 and 7). 

The effect. of infection pressure zones and nitrogen doee 
on virus infection of potato.es 

Percentage of virus infeotion in infection pressu.re zones 
łlitrogen 

PLRV PVY do·se 
kg/ha 

I III IV I III IV 

. 50 1.48 5.2a 43.3a 0.4a 1.2a 2.1a 

100 1.4a a.ob 52. 7ab o.,a 1.aab 2.7a 

150 2 •. 0 a 10.6 b 57.9b 0.5b 2.1b }.Oa 

Explanatione see Table 1. 
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Table 6 

In~ection of varieties with PLRV 
aft er application of ni trogen f ertilizatian 

Percentage of PLRV infection. of varieties 
łłitrogen do,ae atter applicati.on of ni.trogen fertiliz.ation 

kg/ha 
Ina Janka Ronda Poła Certa 

50 4,.aa 10.1 a 9.9a 5.4a 0.7a 

100 54.1ab 23.0b a.7a a.,a o.6a 

150 62.5b 24.0b 14.6a 9.1a o.aa 

kpl&nations aee Table 1. 

Resistance of varieties to PLRV is present.ed 1n Table 3. 

~e increase in. iA!ection upon a rise o~ nitrogen doae was grea .. 
test in zones of higher inf ection pressure. and 1n suscept.i ble vari.e­
tiea, as compared with the I zone and resistant varieties (Tablea 5 
and 6) • .A.ft er appli.cation of treatment com bination II li", a ris e of ni-­
trogen dose did not lead ta, an increase in .PLRV infection (Table 7). 

The ef.fect of sead treatments and ni trogen dose.s 

an virus infection o~ potatoes 
I 

Percentage of infection 

Table 7 

Nitrogen dose 
kg/ha 

after applicati.on of seed treatmenta 

50 

100 

150 

A 

11.5a 

14.5b 

20.5b 

PLRV 

Explanationa aee Table 1 and 2. 

B 

5.2° 

5.9c 

a.a C 
.. 

PVY 

A. B 

1.3aC 0.7b 

1.3.ao 1.0° 

1.aa 1.3c 
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tna (3) Janka (4) Rondo (6) 

8 

A 

B 100 A 

80 80 B 

60 60 

40 40 

20 

o "------'----"'----J 

50 100 150 

Polo (5) Certa (7) Average for 5 varieties 

A 

B 

60 60 60 

40 40 40 

20 

0"--~-~-----
50 100 150 

o ~___,.,---"--__ _ 
50 100 150 

Nitrogen dose (kg/ha) 

Fig. 1. Potato intection with PLRV after 2-year reproduction of elite 
of five varieties in infecticm pressure zones, upon use o~ seed 
treatments and nitrogen fertilization. Data far yea.-rs 1983~1984. 
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On the other hand, in case of reproduction with negative selec­
tion only (combination a), PLRV in.fecUon was significantly stranger 
fo.r experimental plots fertilized wi th a dose of 150 kg N/ha, as cmn­
pared with 50 kg N/ha. In case_ ef PVY, these reJ.ationships were op­

posite. 
In view of the strong effec~ ot the_ investigated factors 0J1 po­

tato infectian with PLRV and Pn, faz lllustratian of the relation­
sh.t.ps r.egress10Zl aqµ.at.ions were used to. determ1ue the mCU1t pro.bable 
pe:rcentages of infection fa;r varietiea_, tre.atment combinatioaa, in• 

fection pressv.re zones an.d nitrogen delses (Figa 1 and 2). The in-­

OJ!ease in PLRV and PVY inf ection in dependence. an the infection pres­
sure zona and ni trogen. do.ee w.as bigger in a suscepti ble var1ety and 
upon use of negative selecticm only ( treatment- combination a), as 
campared wtth a resistant variety and after apRlicatiOll. ~ C011lbina~ 

tion b. In case of the Ina variety, only combination b afforded 
slightly PLRV-infected aeed potatoes in the I zone irrespective of 
the nitnogen dose and 1n the Il zone at low nitrogen fertilization 
(Fig. 1); in the remaining zones, irrespectJ..ve Q.f the nitrogen dose 
and treatment oombination,. PLRV in.fection. of this variety was very 
strong. Infection of the varieties reaistant to PVY (Pola, Ina and 
Randa) and resistant to PLRV (Cert.a) 1n the infection pressure zones 

was slight .• Therefore,. in ca.se of reproduction of reaistant varie• 
ties in the in.fection pressure zanea, , the kind o.f treatment combina­
t.i.on and ni tnogen dose were of no consequenca-• 

For the determinatian of the importance. ot the inveetgated fac­
tors fo.r an increase in. potato infection with PLRV and PVY, the me­
thOli oL variance components was used (Table 8). There were differen~ 
ces between. PLRV and PVY in the impa,rtance of !actors. In case o.! 
PLRV, potato infection was most influenced by infection pressure zo­
nes and varietiea, and somewhat less - by localities in zones, inter­
action_ of varieties with zones and treatment combinations; nitrogen 
fertilization and interactions of nitrogen dose.s with the investi.ga-­
ted factors influenced PLRV infection in only 1.1%. On the 0-th.er 
hand, with respect to PVY, potato_ infection was most in.fluenced by 

resWtance of variety, and less - by in-fection pressure zanes and lo­
cali ties in zones, treatment combinations influenced only 1. 7~ o:t ill• 

fections, and nitrogen fertilisation ~ o.a~ of in~ections. In case 

of PVY, the effect of interactions of nitrogen fertilization with 
the inveatigated ~actors was less pronounced than that cd treat11umł 

oombinationa. 
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Table 8 

The effect of factora on virus infection. of seed potatoes, 
dete:rmined by the method of variance components 

Source of variation Level.. 
o~ factors 

Variet:L.es 5 
Infection preasure zones ' Localities in zonea 2 

Interacti.cm o~ variety x zona 
Interactions of variety x 

x_ locality in aones 
Seed treatments 2 

łł-1:t:nogen doses ' Sum of interactians 
with fertilization. 

Remaining interactions 
Experimental series 2 

Interactions with. ·sari.es 

DlSCUSSION 

Percentile 
of total variation 

PLRV PVY 

23.a 
21.1 
8.4 
1., 

o.o 
3.9 
0.5 

o„6 
3.1 

10.1 

14.0 

36.6 
14.2 
11.2 
o.o 

0.4 
1.7 
o.a 

1.5 
2.2 
1 .1 

30.3 

The presented 'preliminary resul:ts of a model experiment are a 
fragment of studies on the effect of nitrogen fertilization on seed 
value of seed potatoes wider oonditions preva:Lling in Poland. They 
confiDn the validity of regionalization of seed potat~ production in 

infection pressure zones in dependence of resistance. of the variety 
to PLRV and PVY [3, 4]; they also confirm eome findings concerning 
the effect of nitrogen .tertilization on health. of seed potatoes [2, 
6, 7]. Moreover, it is shown that nitrogen fertilization using high­
er doses does not deteriorate health o~ seed potato.es in. case of cul~ 
tivation of reaistant varieties. The present. results indicate that -
- from the standpoint of produotion of healthy sead potatoas ~ the 
etfect ot nitrogen. fertilization is less strong than. that of infec~ 
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tion pressure zones, varieties• localities in zones, interact.1ana of 
varieties with zones and localitiea, as well aa of treatment combi­
nations. Wb.en consideration is given to these factors in the seed 
potato production practice, it is possible to maximize seed potata 
production by more abundant nitrogen fertilization. Attention to. the 
dominant effect of infection pressure zones and variety resistance 
on heal th of seed potatoes has be.en called to by Gabriel et al. [ 3-5], 
Stys_zko and Trętowski [9] and St.yszko [10]. 

As a novelty in the literature, in the present studies the ran­
dom and systematic e.f.fects of in.f ection pressure_ zonea are dist-ingu.1-
shed. In the investigations of Gabriel et al. [5] , classi.fication ac­
cording to regions has been the systematic component o.f infection 
pressure zones; the random camponent, i.e. localities in zones, was 
not set apart. Namely, the random component o~ theee zones is rela­
ted to dLfferentiated soil condi tion.s, weather, fluctuations o~ the 
oocurrence of virus vector over ye_ars and pre.cision of performance 
of seed treatment& at the different Stat~ons. In the present studies 
the random companent of infecti.on pressure sones was distinguished 
by location of two experimen.tal si tes in each zona. 

CONCLUSIONS 

1 •· Increased ni trogen fertilization lead.a on average ta stronger 
infection_ of potatoes wi th PLRV and PVY. After application of high­
er nitrogen doses, infectian with these viruses - substantially increa~ 
ses 1n case of strong infection pressure, marked susceptibility of 
the variety, and lack of protection. against spreading on virus in:fec-. 
tion •. In varieties rasistant to PLRV and PVY, and in. the presence of 
effective pnotection against spreading of virus diseaaes, in. all in­

.feotion pressure zonea nitrogen fertilization does not increase seed 
potato infection. 

2. As concerns the intensity of the effect of the. investigated 
factors on virus infection of potatoes. it is different for PLRV and 
PVY. With respect to PLRV, the factors listed in order of a decrea­
aing effect assume the foJ.lowin.g sequencet inf'ection pressure zonest 
varieties, lo:.oalities 1n zones, interactions of varieties with zo„ 
nes, treatment combinations and nitr.ogen .:rert.ilization. In case of 
PVY• thie sequence is as follows:. varieties, infection pressure zo­
nes, localities 1n aones, tre.atment. combinatioas, ni trogen fertiliza­
tion and interact:Lcma o:f varieties with z.ones or localities. 
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L. Styszko 

WPŁYW NAWO~ENIA AZOTEM NA PORAŻENIE WIRUSAMI 5 ODMIAH ZIEMlłlAKA· 

REPRODUKOWANYCH W STREFACH O RÓŻBEJ PRESJI INFEKCYJNW 

S t r e s z c z e n i e 

Celem pracy było- poznani.a wpływu n-awo.żenia uotem oraz jego . 
współdziałania ze strefami presji infekcyjnej, odmianami 1 zabiegami 
na p_orażenie sadzeniaków PLRV i PVY. Dodatkowym. celem było, okr•~le-­
nie w.ażności badanych czynników oraz i.eh -substytucji. Ostaai. cel re­
alizowany był: pray użyciu metod statystycznych. ·-· W bad.ęniąch _uwaglęcl­

niono strefy presji infekcyjnej (3), miejsoowo-śc!. w. strefach (a), 
od.mi~ (5), zestawy zabieg6w ·nasiennych (2) oraz trzy dawki azo„tu 
(50, 100 L 150 kg N/ha). Materi~ nasienny w eli.cie rozmnuaao prz.e·s . 

2 lata metodą nałożenia z zasto.sawaniem zabiegów.-: - · tylko selekcja 

negatywna, - podkiełkowywanie sada.eniaków., eelekcja negatywna, 
zwalczanie mszyc oraz. wczesne niszczenie nac~ preparatem Reglone. Po~ 
rażenie roślin wirusami okre.ślano w trz,ecim rolal w d.a.świ.8';lczeniu po­
r6wnawczp w Boninie,. gdzie sto.sowano jednakowe nawo~.żeni.e oraz nie 
wykonywano żadnych zabiegów ... :Brzeprowadzone dwie serie · doświadczeń. 
Uzyskane wyniki wykaz&a:y, · że zwiększone nawożeni.a azotem przeciętnie 
po-wo.duje wzrost. porażenia zi.amniaków PLRV i PVY. Po zastaeo.waniu wyż­
szych dawek azo„tu jest. on ~acany w pi-zypadku dużej presji infekcyj„ 

nej, dużej podatności odmiany oraz. przy brak\l ochrcm.y . przed szerze­
niem się infe.kcji ·w1rusawej. tT odmian odpornych na PLRV 1 PVY oraz 
pr.zy skutecznej ochrani.e pl!zed szerzeniem si~ chazdlt wi~sowych we 
wszystkich strefach presji infekcyjne-j nawożen.1.e azotem _ ni.e zwiększa 
porażenia sadzeniaków„ Uszeregowanie wpływu badanych czynników jest 
różne d.la PLRV i PVY. W odniesieniu do PLRV· snac•·•nie czynników w 
ko.le -jno.śai: malejącej jest następujące: strefy pre~ji infekcyjnej, od­
miany, miejscowoś·ci w strefach, wsp6łdz.ialanie odmian · ze sU-~ami, 
zastosowane zabiegi. oraz nawożenie asote•• łł.'atomiast przy: PVY. analo-­
giazn.y ~yw w ko.lejno-ści malejącej jest nastfjpujący: odmiany, stre-­
fy presji ; n:fekcyjnej, m~ejscoJ11oś0i w strefach, zastoso.wane zabiegi, 
nawożenie aaotem i wsp6łdziałanie odmian ze atretaa:L lub miejscowoś­
ciai.. 
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Jl. CTHIDKO 

BJOOłHl1E A30THOro YllOEPEmffi HA IIOPilEIIBE BHPYC.Alvll1 5 COPrOB KAPTO~FJIH 
PASMHOJKAEMoro B 30HAX C PA31lliM HHłEKIWOHHWA l[ABJlEłil1EM 

P e s 1> M e 

ijeJU,m pa60TY 6wto HSyqBTh BJIBSHH8 y~o6peHHH asOTOM Hero B38.B.MO­
ll81CTBB8 C SOBaMB HH~8KUBOHHOro ~8BJI8HWI, copT8MH H MeponpHRTWłMH 

npOTHB nopall8RIDI DOCB.I(OqJIOro MaTepBBJia PLRV H PVY. !OilOJlllHT8Jll,RaJI 
neJID - OUp8~8JIHTa B8CKOCTL BCCJl8.JlY8MHX ~aKTOpOB B HX 3aM8HJo IlpH pe-
8JIB8ao;HH IlOCJl8llH8A U8JIH HCllOJIJ,SOBaHH 6wm CTaTHCTlfq8CKH8 M8TO,ItH. B 
BCCJI8~0B81DI.8X yqBTBB8JDICh SOHH HH~8KinfOHHOro na.BJieHWI (3), M8CTHOC~ 
TB B SOHax (2). copTa (5), KOMIIJI8RC C8M8HHHX MeponpWJTHił (2) H TPH 

.nosy aaoTa (50, 100, 150 Kr I/ra). CeMeHHOI MaTepHaJI B 9JIBT8 pasMRO­
lltBJll! 2 ro.na M8TO)IOM HaKJI8JU(II, DpBM8RJUI MeponprurrRJI: nA" - TOJil,KO He­
raTHBHHI oT6op, .1,• - upopalllllB8.IUie noca.nolUłoro MaTepnaJia, HeraTHB­
HHI oT6op, 6op~6a c TAel a Ta.K1Ke pa.HHee yim,rrozeHHe 6oTBH npenapa­
TOM Reglo.ne. Ilop8Jl8HH8 pacTeHHA BHPYCBMH onpene~eHO 6WIO Ha TpeTHI 
ro~ B cpaBHHT8JlbHOM M0TO~e HCC~e.n:OBaHHJł B EoHHH8, r.Ite npHMeHHJIOCb 
OllHH8.KOB08 y.no6p8HH8 H B8 npHMeHHJIHCb HHK8.IW8 MeponprurrIDI. IlpoBe~e­
HH 6wm .n;Be cepHH OilHTOB. IlOJ13"18HHl:i8 pesym,TaTH IlOKa.3HBa.IOT, qTo _no­
BHlll8HH08 BH8C8RH8 asoTa CP8llH8 llOBHDiaeT nopaxt8RH8 KapT0~8JIJI PLRV, 
PVY. YCHJ.C8HH8 nop8JK8HH.f.l 9THMB BHPYCSMB nocJie npHM8H8HHR IlOBHIII8HHHX 

.n:os asoTa - 3H8tmT8JlbRO B c_nyqae CHJThHOro BH~Kin!OHHOro ~B.BJI8HHJI, 

BHCOKOI BOCnplfMtllłBOCTH cop-ra a T8l0lt8 OTCYTCTBBJI SantHTH OT pacUlllpe­
HHR BHpycaol HB~eianm. B copTax YCTOląBBYX K PLRV H PVY a T8l0lt8 npu­

M8HSłJI ycneomym 6op»6y c pacumpeameM BHpycHHX saóo~esaimł BO Bcex ao­
Hax BHg)8RIOIOHHOro .lla.BJl8HHH, y.no6peHłl8 asOTOM He IlOBHlll&eT nopa1temm 
noca.noą}{oro MaTep118Jla. Onpelt8JieRHd nopsmoK BJIHJmID! mcCJie.nyeMHX cpa­
KTOpoB RBJUl8TCH pasRHM .JtJI.f! PLRV R PVY. qTO xacaeTCH PLRV SHaąeHH8 

~aKTOPOB B llOIDfll8Dll81CH noOJienoBaTeJil,HOCTH CJI8lG'Dll88: 80RH HH~eK­
IOIOHHOro ll8.BJI8HH.R, cop-ra, M8C'l'ROCTB ES 30Hax, BSaBMo.n:elCTBH8 cop-roB 
C SOBSMH, npHM8RJł8MH8 MeponpHHTBSI B Y.ItOCSpeHHe a80TOM. B OBOI) oqe-­
pem,, ~TO Ka.Ca8TCR PVY T8.K08 ze BJllfJDIH8 B IlOHHJlamtelcH noc~e~oBa­
T8Jll,HOCTB CJI8.JlYK)mee: copTa, 30HH BR~KUHOHHOro ~8.BJI8HHJI, M8CTHOCTH 
B SOBax, DpHM8HR8MH8 MeponpBSITHJI, Y.Il06peHH8 asOTOM H BSaBMOl(8ICTB8 
cop-ros C 80H8MH wm: M8CTROCT.RMB. 




