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Spreading of diseases in winter wheat on soils of different granulomet-
ric composition (JP¥ and J¥) was investigated in the experiment “Eva-
luation of biological and intensive cropping system in the soil of West
Lithuania”. This experiment was carried out by S.G. in 1995-1998 on
JP " (gleyic sod podzolic, pH,, 5.7) and J,* (moderately sod podzolic,
pH,, 4.87) soils. Both soils were limed to pH,, 6.25 and fertilized with
manure (60 t/ha). The place of winter wheat in rotation was after
clover. The sort of winter wheat was “Moskovskaja nizkostebelnaya”.
According to the average data, septoria (Septoria tritici Rob. et Desm
and Septoria nodorum Berk) injured 1.6% of plants on JP " soil, and
eyespot (Cercospella herpotrichoides Fron) infested more than 3.25% of
plants on J,¥ soil. Spreading of diseases in winter wheat depended on
the agrochemical qualities of soil differently, because the correlation (h)
among the spreading of diseases in wheat and the agrochemical quali-
ties of soil varied from 0.21 to 0.91. The correlation () of the grain
yield with the spread of septoria on wheat-ears in 71 DK phase was
close (n = 0.9) and with the spread of eyespot in 71 DK phase on the

stems was n = 0.5.

The influence of soil granulometric composition on the spread of
diseases in wheat wasn’t revealed, because after liming and incorpora-
tion of manure the agrochemical qualities of soils became similar.
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INTRODUCTION

Recently, especially in West Lithuania, septoria and
eyespot have become widespread in winter wheat
and cause significant yield losses [3, 9, 15]. Poor
crops are more injured by diseases. Winter wheat,
according to scientific recommendations, should be
cultivated under high conditions and should be sown
into the limed soil fertilized with mineral and or-
ganic fertilizers [1, 4, 7, 8, 10]. Fertilizers are neces-
sary in the life of a plant as they adjuct its nourish-
ment system and influence the yield, its quality and
sickliness [5, 18, 19]. In the world, however, at
present much attention is being paid to biological
and organic-biological cultivation [2, 4, 5, 6, 11]. The
plant yield correlates with soil mobile P,O; and K,O
and is described by a quadratic equation (y =
= a+bx+cx?) [7, 13, 14, 18]. It is not clear,

ISSN 1392-0146. Biologija. 2001. Nr. 3

34

however, how diseases spread in winter wheat in
West Lithuania on limed, fertilized with manure soil
of different granulometric quality.

The aim of the study was to evaluate the spread
of septoria and eyespot in Western Lithuania on
JPYand J limed and manured soil.

METHODS

The spread of diseas in winter wheat crops was in-
vestigated in the field trials “Evaluation of biologi-
cal and intensive cropping system in the soil of West
Lithuania”. The soil JP,* was soddy podzolic glayed
and loamy (pH, 5.7), and J,” was soddy podzolic
sandy loam on loam (pH, 4.87).

Neither mineral fertilizers were applied nor pes-
ticides were used. The soil was limed only with li-

mestone powder to pH, ., 6.25. In the field of rotation
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(fodder beet) manure was incorporated (60 t/ha).
Rotation of crops: fodder beet, barley, clover, winter
wheat. The place of winter wheat in rotation was after
clover. The sort of wheat was “Moskovskaja nizkos-
tebelnaja”.

Sickliness of winter wheat is evaluated in 30 DK,
51 DK and 71 DK phases (Zadox). In every field in
20 plants were analysed three upper green leaves,
ears and stems. The percentage of injured plants,
leaves, ears as well as the development of the dise-
ase according to the percentage scale (5; 10; 25;
50; 100 — a part of the area injured by the disease)
were defined.

The data were processed by methods of mathe-
matical statistics, correlation regression dependence
and the average of arithmetical mean [6, 14, 17].

In the years of investigations the meteorological
conditions varied greatly, but on the whole were rat-
her favourable, as in 1995, 1996, 1997 and 1998 the
HTK (hydrometric efficiency) was 2.15, 1.96, 1.88
and 1.61. respectively.

RESULTS

Soil. After liming the acidity of soil decreased, and
pH,., increased to 6.2 in JP* and J,"soils. Mobile
P,O, in limed JP?" soil increased to 31-36 mg/kg
and in J' soil to 122 mg/kg. The content of mobile

K,O in JP" soil increased to 8-11 g/kg and in J
soil, quite rich in it before liming, hardly changed.
The amount of humus changed significantly (0.72—
0.99% of a unit). The amount of microelements was
slightly changing depending on the amounts of B,
Cu, Mn in soil.

It was observed that in 30 DK phase winter wheat
was injured by septoria and eyespot.

Septoria. Winter wheat in Western Lithuania is in-
jured by this disease significantly. S. tritici parasitizes
leaves and leaf-axil and S. nodorum all overground
parts of the plant (leaves, stems and ears). In such
ears infected grains are smaller and bear simptoms of
the disease. The agents of the disease may overwinter
in the remains of infected plants [3, 9, 11]. In all years
of investigations septoria injured leaves and stems of
winter wheat in 30 DK and 51 DK phases and ears in
71 DK phase (Table 1). The data in JP " soil were
collected during two years (1997-1998) and in J, soil
during four years (1995-1998). The average data of
two years indicate that the amount of wheat injured
by septoria during the vegetation period slightly incre-
ased (1.6% of a unit), in JP ¥ soil more than in J*. The
correlation-regression dependence of the spreading
of septoria in the crops on the agrochemical qualities
of soil indicates rather different data: in 30 DK (1 =
= 0.43-0.51), in 51 DK (n = 0.21-0.91) and in 71 DK
(n = 0.35-0.80).

Table 1. Spreading of septoria in winter wheat on soils of different granulometric composition (JP," and J,") in West
Lithuania
Vézaiciai, 1995-1998
Sicklin- | Injured Average
ess of
Soil wheat 1995 1996 1997 1998 1995-1998 1997-1998
by deci-
mal code
(DK)
JPY 30 plants - - 58.3 = 3.37 20.8 = 0.55 - 39.55 = 1.96
Iy 13.3 = 1.16 213 £69 582 x 282 19.8 £ 0.84 28.15 £ 3.75 39.0 = 1.83
JPY 51 plants - 62.8 = 0.58 30.0 = 6.89 - 46.4 = 3.73
leaves - - 12.5 + 0.29 9.5 = 2.04 - 11.0 + 1.16
Iy plants 350 £22 83 £836 36.5 % 0.66 25.0 £ 7.22 455 £ 5.64  30.75 = 1.69
leaves 11.6 £ 0.79 304 = 1.95 16.8 = 0.42 93 +£29 17.02 £ 1.83 14.0 * 6.29
JPY 71 ears - - 17.5 £ 5.33 10.5 £ 5.52 - 14.0 = 6.29
Iy ears 30.0 = 0.40 350 = 1.13  19.1 = 5.58 340 £ 552 295 398 2655 = 5.55
JPY weight  plants 151.1 =239  70.8 = 4.18 110.95 + 3.29
through leaves,
vegeta- ears
tion
I plants 799 = 0.94 172.0 £ 456 130.6 + 237 88.1 £ 4.13 12413 = 3.8 109.35 = 3.25
leaves,
ears
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Table 2. Spreading of eyespot in winter wheat on soils of different granulometric composition (JP*and J,') in West
Lithuania
Veézaiciai, 1995-1998 years
Soil Sickliness Average
of wheat
is evalute 1995 1996 1997 1998 1995-1998 1997-1998
along decimal
code (DK)
Injured plants, %
JPY 30 - - 12.3 + 8.34 10.2 = 2.1 - 11.25
Iy 0 0 10.8 = 5.0 182 £ 5.0 7.25 14.8
JPY 71 - - 0 0 - 0
Iy 36.7 £ 5.03 35.0 £ 2.0 0 0 17.92 0
Eyespot. This disease is widely spread, especially  References
in humid, cool climate zones. It injures winter whe- 1. Arman D. Agricultura y sociedad. 1983: 107-36.

at under favourable conditions and causes great los-
ses. Inside the stem and in the area injured by the
disease, plenty of light grey and later brownish my-
celiam appear. Such stems bend in the injured area,
lean on one side and break. The most favourable
temperature for the agent to develop is +5-9 °C.
At a temperature of +24 °C eyespot doesn’t injure
the plants. Sick plants either die out or produce
grains of little value. Eyespot was observed in plants
in 30 DK and 71 DK phases (Table 2). During ve-
getation, plants injured by the disease were 3.25%
of a unit more numerous in J." soil. Spreading of
the disease very much depends on the chemical qu-
alities of the soil. Therefore, the correlation of eyes-
pot spread in the crops with the agrochemical qua-
lities of the soil turned out to be different, i.e. M
varied from 0.28 to 0.83.

CONCLUSIONS

1. Average data of two years indicate that the per-
centage of wheat injured by septoria during the pe-
riod of vegetation was slightly higher (1.6% of a
unit) in JP" than in J soil, and eyespot, on the
contrary, 3.25% of a unit higher in J." than in JP .

2. Spreading of diseases in wheat differently de-
pended on the agrochemical qualities of the soil and
varied for septoria from 0.21 to 0.91 and for eyes-
pot from 0.28 to 0.83.

3. The relationship of grain yield and spreading
of septoria on the ears in 71 DK was similar (n =
0.9) and with spreading of eyespot in 71 DK was
medium (n = 0.5).

4. The influence of soils of different granulomet-
ric composition on spreading of diseases in wheat
wasn’t revealed, as after incorporation of manure
and liming the qualities of soils became similar.
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ZIEMINIU KVIECIU LIGU PLITIMAS SKIRTINGOS
GRANULIOMETRINES SUDETIES DIRVOZEMIUOSE
VAKARU LIETUVOJE

Santrauka

Straipsnyje nagrinéjamas Zieminiy kvieCiy ligy plitimas
skirtingos granuliometrinés sudéties dirvoZzemiuose (JP,’
ir J.") atlickant apskaitg jrengtame S. GuZio 1995-1998 m.
bandyme ,,Biologinés ir intensyvios Zemdirbystés jvertini-
mas Vakary Lietuvos dirvozemiuose“.JP* dirvozemis yra
gléjiskas veléninis jaurinis priemolis ant smelingo priemo-
lio, mazai riigScios reakcijos (pH,, 5.74). J* dirvoZzemis —
vidutiniSkai pajauréjgs veléninis jaurinis smeélingas prie-

molis ant priemolio, rigstokas (pH,, 4,87). Abu dir-
vozemiai kalkinti iki pH,, 6,25, o vienas s¢jomainos lau-
kas (paSariniai runkeliai) trestas méslu 60 t/ha. zieminiy
kvieciy vieta s¢jomainoje po dobily. Kvie¢iy veisleé ‘Mos-
kovskaja nizkostebelnaja’.

Vidutiniais dviejy mety tyrimo duomenimis, septorio-
z¢& (Septoria tritici Rob. et Desm ir Septoria nodorum Berk)
1,6% daugiau augaly pazeide JP " dirvoZemyje, o stiebali-
2& (Cercospella herpotrichoides Fron) 3.25% daugiau ]’
dirvozemyje. Ligy plitimas Zieminiuose kvieciuose nevie-
nodai priklausé nuo dirvoZemio agrocheminiy savybiy, nes
koreliacijos santykis (n) tarp ligy plitimo ir dirvoZemio
agrocheminiy savybiy buvo nuo 0,21 iki 0,91. Grudy der-
liaus santykis esant varpy septoriozei 71 DK tarpsnyje
buvo glaudus (n = 0,9), o stiebaltizés ant stieby plitimo
atveju — vidutinis (n = 0,5). Kadangi po kalkinimo ir
treS§imo meéSlu supana$éjo dirvoZemiy agrocheminés savy-
bés, skirtingos granuliometrinés sudéties dirvoZemiy po-
veikis ligy plitimui kvieciuose neiSryskéjo.

37



