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DIFFERENCES BETWEEN STRAINS OF THE CABBAGE BLACK RING
VIRUS FROM HORSE-RADISH AND GARLIC MUSTARD

J. BRCAK, Z. PROCHAZKOVA

BRCAK J., PROCHAZKOVA Z. (Institute of Experimental Botany, Czechoslo-
vak Academy of Sciences, Praha). Differences between Strains of the Cabbage
Black Ring Virus from Horse-Radish and Garlic Mustard. Sbor. UVTIZ - Ochr.
rostl. 12 (4) : 243-253, 1976.

Two strains of cabbage black ring virus (CBRV) isolated from horse-radish
and one from garlic mustard were compared. Out of 46 treated plant species
or cultivars 15 behaved as unsusceptible to the three CBRV strains and 22
showed symptom differences between CBRV strains, esp. in susceptibility, sen-
sitivity, incubation period, symptoms in rubbed leaves, systemic infection, aris-
ing or failure of systemic infection etc. Unimportant or no strain differences
were established in inclusion bodies, electron microscopic investigation of virus
particles, and in stability in vitro. CBRV could be transmitted from horse-radish
roots to hypersensitive hosts with difficulties, sometimes not at all. CBRV in
horse-radish can often be masked under field conditions in summer.

cabbage black ring virus: horse-radish; garlic mustard; susceptibility of hosts;
virus strain properties; virus transmission from roots

Following virus diseases were reported irom horse-radish [Armoracia
rusticana (Lam.) G. M.&S. (syn. A. lapathifolia Gilib.)]: cabbage black
ring, cauliflower mosaic, tabacco necrosis, arabis mosaic, tomato black
ring (Shukla and Schmelzer, 1972), and tobacco ringspot (Tho-
mas and Procter, 1973). In Czechoslovakia Blattny et al.
(1950) described ,the virus blotch of horse-radish”, a disease also mentio-
ned by Novak and V1k (1950) and being as far as its symptoms
were concerned identical with the horse-radish mosaic described by
Dana and McWhorter (1932), which was recorded also from
Germany by Béning (1938). Pound (1948) and Larson et
al. (1950) stated the cabbage black ring virus (CBRV) (= turnip mosaic
virus — TuMV) to be the causal agent of the horse-radish mosaic.

From horse-radish plants collected at random in various districts of
Bohemia we succeeded in isolating only CBRV. All horse-radish plants
showing symptoms (yellow mosaic, spots, necrosis etc.) mentioned by
Pound (1948) were infected with CBRV. For further investigation some
CBRV strains isolated from single lesions on tobacco leaves were used
and compared with a strain isolated irom garlic mustard [Alliaria petio-
lata (Beib.) Cavara et Grande (syn. A. officinalis Andr.)] in Prague on
the same site where it was originally described (Br¢é¢ak and Poliék,
1963). Some CBRV strains caused different symptoms in horse-radish in
field conditions as well as in a greenhouse suggesting strain differences
that might be important for CBRV diagnosis.
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MATERIAL AND METHODS

All leaves were cut off from horse-radish plants before being transferred into
a greenhouse. Newly grown leaves showed the following symptoms: interveinal
chlorotic spots 1—5 mm in diam. in young leaves and diffuse blotches in older
leaves. Some plants collected in Malin showed convex deformations; one isolate from
Praha-Smichov caused large bloiches enlarging along veins (Fig. 1). Infected plants
originating from Praha-Hodkovi¢ky showed large interveinal yellow spots (approx.
5 mm in diam.) with a dark centre spot etc. In field horse-radish plants the symp-
toms either disappeared during the summer season or became very mild. Only the
isolate from Praha-Hodkovi¢ky showed severe leaf symptoms during the whole ve-
getation period.

CBRYV isolates obtained from horse-radish plants collected in Malin and Mlada
Boleslav caused the same reactions in tobaccos cv. Java and Samsun, Chenopodium
quinoa, C. giganteum and Tetragonia expansa as the isolate from Praha-Hodkovicky.
Some differences were observed in the incubation period in Gomphrena globosa
(a shorter one of the Malin isolate) and in Petunia hybrida (a longer one of the
Ml. Boleslav isolate). Nicotiana glutinosa infected with the Malin isolate showed
simultaneously symptoms of local and systemic infection in 7 days; later on the
mosaic changed into systemic necrosis.

Three CBRYV isolates originating from Prague territory were then chosen for
comparing: Ho — obtained from a horse-radish plant in Praha-Hodkoviéky, Sm —
from horse-radish in Praha-Smichov and Ao from a garlic mustard plant in Pra-
ha-Dejvice.

Inocula obtained from single necrotic lesions in tobacco cv. Samsun leaves
were used for infection of Nicotiana glutinosa, which served as the infection source
for further experiments. (Chenulu and Thornberry /1964  stated that CBRV
reached the highest titre in N. glutinosa.) Manual inoculations were performed
according to Yarwood (1969), using K2SO3, K2HPO4 and charcoal.

Infectivity of aged sap (longevity in wvitro — LIV) and the dilution factor
(dilution end point — DEP) were evaluated according to mean number of necrotic
lesions per leaf of tobacco cv. Java; 15 to 17 leaves dusted with 600 mesh carbo-
rundum were inoculated with a glass spatula and rinsed immediately. For these
experiments low-speed centrifuged crude sap from systemically infected leaves of
N. glutinosa was employed. Thermal stability in wvitro (thermal inactivation end
point — TIP) was investigated with the same sap to which an equal volume
of 0.01 M phosphate buffer pH 7.0 was added. Sealed ampoules, each containing
1 ml of buffered sap, were treated for 10 min. within an ultrathermostatic bath
and cooled immediately.

Methods by Berkeley and Weintraub (1952) and Rubio-Huertos
(1959) were combined for investigation of intracytoplasmic inclusion bodies: Epi-
dermal strips taken from veins of the lower leaf side of N. glutinose infected
19 days ago were fixed for 25 min. in Carnoy solution, rinsed in absolute alcohol,
transferred into water and stained for 10 min. in 0.5, trypan blue or 30 min.
in 0.5%) phloxin and rinsed with water. Control specimens were taken from healthy
N. glutinosa leaves of the same age and grown simultaneously.

Specimens for electron microscopy of virus particles were prepared from
N. glutinosa using the following four procedures: (1) Epidermal strips from lower
leaf side were homogenized with 0.29, formaldehyde in 0.005 M borate buffer
pH 9.0 and kept for 24 h. at 4°C. This suspension was mixed with the equal
volume of 49, potassium phosphotungstate, pH 6.8. (2) A small piece of a leaf
was homogenized in 2}, sodium phosphotungstate. (3) Approximately 0.5 em? of
the leaf blade was homogenized in 5 ml of water; a drop of the suspension was
placed on a grid and sucked out immediately. When the grid dried, a drop of 29/,
or 4%, sodium (or potassium) phosphotungstate (pH 6.8 or 7.0) was put on it and
sucked out after 30 sec. Carbon coated grids were used in the above methods.
(4) Drops of a diluted leaf homogenate were applied on formvar coated grids and
sucked out: the grids were then shadow casted with platinum. In all irials tobacco
mosaic virus was treated in the same way to be used as a standard for determining
the particle dimensions. Electron micrographs were taken on electron microscopes
Tesla BS 500 and JEM 100 B.
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1. Systemic symptoms of CBRV Sm in horse-radish

2. Local necrotic lesions in Gomphrena globosa 13 days after inoculation with
CBRV Sm

3. Reactions in rubbed leaves of Petunia hybrida nana cv. Simona on the 22nd day
after inoculation: LCL by CBRV Ho (left) and total chlorosis by CBRV Ao (right)

4, Chlorotic and necrotic systemic symptoms of CBRV Ao in Nicandra physaloides,
28 days after infection

5. Systemic infection in Trifolium incarnatum with CBRV .Ao, 28 days after infection
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RESULTS

THE HOST RANGE

46 plant species or cultivars were tested for their susceptibility to
CBRV strains Ho, Sm, and Ao. Reactions in rubbed leaves or systemic
symptoms are given in abbreviations and (exceptionally) a short descrip-
tion is added. If necessary, the incubation period is given in parenthesis,
e. g. (6) means six days. An asterisk (*) means a positive back transmis-
sion to another susceptible host (esp. performed for establishing latent
infections or unreliable symptoms). On the contrary * means a negative
result of an attempted back transmission.

Abbreviations used:

LI? = non-significant implication of infection in rubbed leaves

LCL = local chlorotic lesions in rubbed leaves

LNL = local necrotic lesions in rubbed leaves

LNR = local necrotic rings in rubbed leaves

SC = gystemic (diffuse) chlorosis

SI = systemic infection (symptoms briefly described)

SI? = non-significant implication of systemic infection

SM = systemic mosaic

SN = systemic necrosis

Ex = plants died due to infection

O(LI?)* = implication of infection in rubbed leaves was not ascertained
by back transmission to a susceptible host

0(SI?)* = implication of systemic infection was not ascertained by back

transmission to a susceptible host plants
the evidence of infection given by back transmission trials
alterations or change in symptom expression.

*

I

-

Following plants did not differentiate CBRV strains Ho, Sm, Ao:
Chenopodium giganteum — LCL (6), Nicotiana clevelandii — LNL (6),
SN (8), Ex (13), N. tabacum cv. Java — LNL (4 or 6), N. tabacum cv.
Samsun — LNL (5), N. tabacum cv. Xanthi — nc. — LNL, Tetragonia
expansa — LCL (6).

We did not succeed in ascertaining the susceptibility of the follow-
ing plants to CBRV Ho, Sm, Ao by manual inoculation: Antirrhinum
majus, Beta vulgaris var. conditiva cv. Rubin — o(LI?)*, 0(SI?)*, Cap-
sicum annuum cv. Karmen — 0(SI?)*, Datura stramonium, Lactuca sa-
tiva cv. Polni letni détenickd atrakce — LI?, Nigella hispanica, Phlox
drummondii var.cuspidata, Physalis floridana — 0(SI?)*, Plantago major
— 0(SI?)*, Salvia splendens cv. Libochovicky jansky ohen, Trifolium
alexandrinum 'Carmel multicutr — 0(SI?)*, T. hybridum cv. Odersky
— O(SI?)*, T. pratense 'Horal’ — 0(SI?)*, T. resupinatum cv. Maral
— 0(SI?)*, Viola wittrockiana.

Some other plants did not sprout well in greenhouse experiments,
esp. cabbage cv. Bilé rané ditmarské and cauliflower cv. Expres and
Praga.

The highest susceptibility and sensitivity for all CBRV strains was
observed with Nicotiana clevelandii, N. glutinosa, N. megalosiphon, N.
tabacum cv. Java and White Burley, Physalis peruviana ang Sinapis alba.

Differences between CBRV strains Ho, Sm, Ao were ascertained in
many hosts (Table I).



I. CBRV hosts showing different reactions to CBRV strains Ho, Sm, Ao

CBRYV strain
Host plants
Ho Sm Ao
Alyssum benthamii var. LNL (10), gray LNL (10); gray LNL (10), gray
procumbens minimum SI*, dwarf, O (SI?2)* SN*
flowering inhibition
Amaranthus caudatus LNL (10), low (@) LNL (10), low
susceptibility susceptibility
Campanula medium O (SI?)* O (SI?)+ SC*; implication
of rings
Chenopodium murale LNL, LCL — O (LI»* LNL,LCL —
LNL LNL
Chenopodium quinoa LCL (7); O (SI); LCL (7), O (SI); LCL (7), O (SI);
or LCL - LNL, or LCL — LNL, or LCL — LNL,
SI (yellow spots, O (SI) SI (yellow spots
deformat.) and deformations)
Datura innoxia LCL O (LI»+ LCL, SM (13)*
Gomphrena globosa (Fig. 2) LNL (7) LNL (6) LNL (9—-14)
Nicandra physaloides o o LNL, SC, SN*
(Fig. 4)
Nicotiana debneyi LCL,LNL, LCL, LNL, LCL, LNL,
O (SI?)*; or O (SI?)*;0r O (SI?)*;0r
LCL (8) — LCL (8) — LNL (8), LCL (8)
LNL (29) LNL (13—20)
Nicotiana glutinosa LCL (7), SM; LCL (6), SM, SN; | LCL (5), SM;
or LNL (4), or LNL (4), or LNL (4),
SM (10) — SN SM (10) — SN SM (7) — SN,
severe deformation
Nicotiana megalosiphon LNR (4), LCL - | LNR (4), LCL — | LCL (4) >~ LNR
LNR (10), SN (10) | LNR (10), SN (10) | (10), SN (10)
Nicotiana sanderae LCL, SC LNL, SC, SN, LCL, SC,
sanquinea deformations deformations
Nicotiana sylvestris ILNL @ 1 mm, LNL g 3mm LNL @ 3 mm
a longer incub.
period than in Sm
and Ao
Nicotiana tabacum LNL LNL LCL,LNL
'White Burley’
Petunia hybrida SM (11) SM (7) SM (7)
‘Léska’
Petunia hybrida nana LCL, SM (severe) | SM (mild) LG, SM (severe)
’Simona’ (Fig. 3)
Phaseolus vulgaris LCL (12)* (0] (0]
‘Prince’
Physalis peruviana LCL, SM* LCL, SM* LCL, SM (green),
(yellow), SN (yellow), SN SN
Pisum sativum SC (18)*, spots O (SI»)+ SC (18)*, spots
’Libochovicky I and yellow rings & and mild
1 mm, mild deform. deformations
Silene pendula LCL (10)* O (LI* LCL (10)*
(brown-red), SC* (red-bordered),
O (S12)*
Sinapis alba LNL, SM, SN, LCL, SM, SM (mild)
deformations deformations
Trifolium incarnatum O (SI?)* O (SI)+ SM*,
(Fig. 5) deformations
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We had no references at disposal dealing with the susceptibility
of some plants tested, esp. with Nicandra physaloides, Nicotiana debneyi,
N. sanderae, Physalis peruviana, Silene pendula, and Trifolium incarna-
tum. Chenulu and Thornberry (1964) failed to infect Pi-
sum sativum with CBRV; however, Fischer and Lockhart (1976)
stated systemic infection of P. sativum by a Moroccan isolate of CBRV.

Attempts to infect Phlox drumondii, Datura stramonium and Beta
vulgaris with the three CBRV strains failed despite the fact that these
plants were said to be susceptible to CBRV.

Systemic infection of Petunia hybrida was mostly characterized also
by coi,or deviations in corolla. The strains Ho and Ao caused systemic
infection in Chenopodium quinoa in spring only. Necrotic symptoms in
Nicotiana glutinosa and in some other species seemed to depend on the
year season and temperature. In repeated transmission trials, performed
simultaneously with the three strains, only some strains could be trans-
mitted to some hosts. E. g. Trifolium incarnatum was susceptible only
to ‘Ao and this virus strain reached a very high titre in this plant. Out
of 46 plant species and cultivars tested, 22 were able to differentiate
the strains. Some of them were susceptible only for one or two strains
or did not produce systemic infection with all strains. The strain Sm
seemed to be the weakest one in this sense.

STABILITY IN VITRO

The thermal stability in vitro of the strain Ho (TIP > 58 < 60 °C)
differed a bit from that of the strains Sm and Ao (TIP > 56 < 58 °C).
Table II demonstrates the results. Literature references on the TIP

II. TIP of CBRV strains. Numbers indicate mean numbers of LNL per leaf of
tobacco cv. Java

°C/10 min.
CBRYV strains
50 55 56 58 60 °
Ho 34.1 7.1 8.0 2.0 0
Sm 6.4 0.2 0.2 0 0
Ao 1.4 0.1 0.4 0 0

of CBRV usually indicate the value of 56 —65°C/10 min. Our results
are very similar to those given by German authors, e. g Uschdra-
weit and Valentin (1957) and Herold (1958).

Fig. 10 demonstrates the DEP being almost the same with the three
strains. Sap diluted 1:10,000 proved to be still infective, which was in
agreement with the results by Pound (1948) and by Uschdra-
weit and Valentin (1957).

The LIV differed very little (Fig. 11). The strain Ho retained its
infectivity longer than 48 h., but not 72 h. The strains Sm and Ao showed
the LIV > 45 < 48 h. Our results are conformable to the reports by
Pound (1948) and by Berkeley and Weintraub (1952),
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but not by Uschdraweit and Valentin (1957) or by Che-
nulu and Thornberry (1965) indicating LIV of CBRV up to
12—20 or 10 days, respectively.

INCLUSION BODIES

Identical granular amorphous inclusion bodies were found in all
strains. The inclusion bodies were usually larger than the nucleus and
mostly adhered to nuclei (Figs. 6, 7). However, inclusion bodies were
often observed in cytoplasma, distant from nuclei. Vesicular formations
were observed at sel(i,om. Healthy N. glutinosa plants grown simultaneously
in the same greenhouse conditions did not contain any similar bodies.
Trypan blue proved to be a better stain than phloxin. Granular inclusion
bodies and vesicular formations corresponded to those originally described
with CBRV by Rubio-Huertos (1950, 1956).

ELECTRON MICROSCOPY

The best results were achieved using methods (3) and (4). With all
three strains identical elongated flexuous virus particles approximately
760 nm long were found (Figs. 8, 9). This agreec}) with older references,
e. g by Uschdraweit and Valentin (1957) — 756 nm, Bodc
and Brandes (1958) — 754 nm, Br&ak and Poldk (1963)
— 759 nm.

ISOLATION OF CBRV FROM HORSE-RADISH ROOTS

Pound (1949) found a higher concentration of CBRV in horse-radish
at 16 °C than at 28 °C; at a higher temperature symptoms became milder
or masked. We can confirm the masking of symptoms under field conditi-
ons during summer — with few exceptions, e. g. with the strain Ho. The-
refore, one cannot simply select horse-radish plants without symptoms
for further reproduction. Furthermore, we were not able to find any re-
liable CBRV symptoms in roots of diseased ‘ plants. Mechanical trans-
mission of CBRV to tobacco plants cv. Samsun or Java from foliage of
horse-radish was much easier than from roots. We did not succeed in
isolating CBRV from horse-radish roots in March as well as at the begin-
ning of August. (Homogenized pieces of the central cylinder, superficial
root tissues or upper root parts served as inocula.) CBRV Ho could be
isolated from the root central cylinder in October, the infectivity was,
however, very poor: mean number of LNL on tobacco cv. Java leaves
reached merely 0.3, while that from foliage resulted in 15.4 LNL per leaf.
Therefore, such an indexing of horseradish roots could hardly be used
for practical purposes.

DISCUSSION

Strains of CBRV infecting horse-radish and garlic mustard are easily
detectable in greenhouse experiments by means of some host plants (esp.
Nicotiana tabacum, N. glutinosa, N. clevelandii, Petunia hybrida, Cheno-
podium quinoa, Gomphrena globosa, Sinapis alba etc.) — see also e. g.
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6. Two large granular inclusion bodies adhering to the nucleus (CBRV Ho, trypan

blue)
7. One large and some small inclusions round the nucleus (CBRV Ho, trypan blue)
8. Negative staining of CBRV Ho particles; dried suspension stained additionally
w1th 49/, PTA, pH 6.8; 32,000 times

The same as in Fig. 8, magnified 160,000 tim
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Shukla and Schmelzer (1973). All strains showed identical amor-
ghous inclusion bodies in epidermal cells of N. glutinosa, were easily

etectable by means of an electron microscope and possessed similar sta-
bility in vitro. .

Individual CBRV strains showed the greatest differences in transmis-
sion trials to Campanula medium, Chenopodium quinoa, Datura innoxia,
Nicandra physaloidies, Nicotiana debneyi, N. glutinosa, N. sanderae, N.
sylvestris, Phaseolus vulgaris, Pisum sativum, Silene pendula, Sinapis
alba, and Trifolium incarnatum. Some CBRV strain differences found in
TIP and also implicated in DEP and LIV might be due to their unequal
titre in N. glutinosa.

CBRV could hardly be detected in horse-radish roots by manual ino-
culation of susceptible plant; however, no investigations were performed
in order to establish the relative CBRV concentration in roots or the influ-
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ence of a possible inhibitor. We suggest that this fact might itself be
felt in a practical control of horse-radish plants selected for further repro-
duction etc. and in checkin% healthy plants obtained after thermothera-
peutical treatments. Pound (1949) failed to get virus-free horse-radish
plants by thermotherapy, nevertheless, Shukla and Schmelzer
(1972) succeeded in eliminating CBRV from horse-radish by thermo-
therapy (37 —40 °C for up to 100 days) after which 50 % of plants survived.
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BRCAK J., PROCHAZKOVA Z. (Ustav experimentilni botaniky CSAV, Praha).
Rozdily kmenu viru derné krouZkovitosti zeli z kienu a z éesndéku. Sbor. UVTIZ -
- Ochr. rostl. 12 (4) : 243-253, 1976.

Z izolatu viru cerné krouzkovitosti zeli (CBRV) z kienu selského byly vybrany
dva, které byly srovnavany s izolatem CBRV ziskanym z desnaéku lékarského.
Ze 46 zkouSenych rostlinnych druht nebo kultivart se 15 nepodarilo nakazit Zadnym
z kmenu CBRYV, u 22 se projevily rozdily podle jednotlivych kmeni CBRV ve vni-
mavosti, citlivosti, inkubaéni dobé, v priznacich infekce o¢kovanych listi, v prizna-
cich systémové infekce, ve vzniku systémové infekce apod. Nebyly zjistény vy-
znamné rozdily pii studiu inkldzi v pokoZkovych burikdch, pfi elektronové mikro-
skopii, ani ve vlastnostech kmenti CBRV in vitro. Mechanickym prenosem na hy-
persensitivni hostitele je obtizné identifikovat CBRV v kofenech krenu Na poli je
v 1été infekce kifenu CBRV c¢asto maskovana.

¢erna krouzkovitost zeli; kren; ¢esnacek; vlastnosti kment viru; vnimavost hosti-
telskych rostlin; pienos viru z kofent

BPUAK ., IIPOXA3KOBA 3. (Hucruryr sKcnepuMeHTansHOu 6Goramukm UYCAH, Ilpara).
PasnuMaua WTaMMOB BHpyca 4epHOK KONBIEBOH NATHHCTOCTE KANYCTH, H30IXMPOBAHHEIX M3 XpeHA
u decHouMka anteunoro, Sbor. UVTIZ - Ochr. rostl. 12 (4) : 243-253, 1976.

B craTbe cpaBHMBAIOTCA IBa INTaMMa BHpyCa YePHOH KOJbUEBOH mATHucrocTH kanycrer (UYKIIK),
M30JUpOBaHHLle U3 xpeHa u3 omuu mramMM UKIIK, nosnyuyeHHBIX uM3 decHOouMka anreyHoro. s
46 BHUIOB MJIM COPTOB MONONBITHBIX pacreHuit 15 oxasanoce HeuyscrBureasHbiMH K UKIIK, 22
NpOABJATM CHMOTOMATUYECKHE DA3jHYHa 1m0 ordeibHbiM mraMMam YKIIK. Pasnuuus xacamuce
YyBCTBUTEJHHOCTH, HHKYOAaIMOHHOTO NEpPHON4, peaKNWil HHOKYJHDOBAHHHX JHCTheB (MecTHam
peakuus), obmero 3aboneBaHHMs, BO3MOXXHOCTH BO3HMKHOBeHHs ofmero saGosnesamma wutn. He-
3HAYUTENbHBIE WM HyJeBble PA3NUYUA NPOABUJIHCh TPH M3YYeHUM BKIIOYCHHUH, BJIEKTPOHHOI
MMKDOCKOITHY BHDYCHBIX 4HacCTHI[ U YCTOHYHBOCTH BHDYCOB B cOKe. JlOKasaTh HmpMCyTCTBHE BHpyca
YUKIIK B KOpHAX XpeHa MOCPENCTBOM HHOKYJALMH YyBCTBHTEJIBHEIX DacTeHHH-X03feB BeChbMa
TpyaHo. Pacrenms xpema, sapaxénmele UKIIK seTOM B nONeBHIX yCNOBHAX, 4YacTO HE HMEKT
HUKAaKMX NPU3HAKOB.

YepHAA KOJbLEBAA NATHUCTOCTL KANYCTH; XPEH; 4eCHOYHK AaNTedHblH; CBOMCTBA IUTAMMOB BHpYCa;
4yBCTBUTEJHLHOCTL PacTEHUif-XO3f€B; IEPEHOC BMPYCa M3 KODHS
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REVIEW

GRAPEVINE PROTECTION

Vanek, G. — Vanekowvd, Z.: Ochrana vinica. 1977. Published by Priroda, Bra-
tislava, Czechoslovakia (in Slovak).

By this book, which is dedicated to academician Ctibor Blattny, the oldest
well-known Czechoslovak plant pathologist, the publishing house ,Priroda“ try to
overcome the lapse of twenty years, since the first book on a similar subject was
issued in Czechoslovakia.

The book in spite of its narrow and specialized subject is unusually comprehen-
sive. An attempt has been made by the authors’ married couple to place before
readers and students the most complete account of the more important pests and
diseases and their control in vineyards. )

The book conception and structure is unusual. For the wide range of readers
the basis of this publication is an illustrated, coloured and comparative key for
grapevine diseases and disorders comprising 24 pages. This key contains almost all
pathogenic symptoms which the grapevine grower comes across.

The: coloured plates show leaf, grape and shoot symptoms as well as symptoms
of old wood and roots. In contradistinction to the older illustrated publication of
similar character, various symptoms of certain diseases are not given on one page,
but on several pages and are compared with resembling symptoms produced by the
other harmful agents on the same plant part.

The text part of this book, nevertheless, has not a traditional arrangement.
A great emphasis is given to the physiological disorders, diagnosis of which (visual
and also chemical leaf analysis) is an inevitable part of the modern plant protection
measures in the intensive vineyards.

The chapter dealing with virus, mycoplasma and rikettsia like diseases is long
and detailed. Almost complete is a part related to bacterial and fungi diseases. In
Czechoslovakia less known or yet undescribed grapevine diseases are quoted as well.

Animal pests are dealt with according to their economic importance. Weeds in
vineyards are listed in clear tables with complete instructions to control them and
inclusive susceptibility of individual weed plants to various types of herbicides.

The machinery used for vineyard protection against harmful agents is presented
in brief to inform the readers about the most used machines for plant protection in
Czechoslovakia.

Properties of pesticides applied in vineyards are given with directions for use.
A special attention is paid to the possibility of mixing various pesticides used in
vineyard pests, diseases and weeds control.

It is not possible to discuss each chapter in detail within the space of this
review but is necessary to mention very instructive coloured tables and drawings
which are the most interesting features of this book.

The book will be sought for by those who need a good and instructive survey
of grapevine pathological disorders of various origin. It may serve as an outstanding
source of valuable information in the field of grapevine pathology. Although the aim
of the book is to provide information for grapevine growers, it may be recommended
to university students and young research workers and others as well, and it will
certainly fulfil the aim for which it was written.

B. A. Kvidala



DISTRIBUTION OF BEET MILD YELLOWING VIRUS
IN CZECHOSLOVAKIA

J. POLAK, J. CHOD

POLAK J., CHOD J. (Institute of Plant Protection, Praha - Ruzyné). Distri-
bution of Beet Mild Yellowing Virus in Czechoslovakia. Sbor. UVTIZ - Ochr,
rostl. 12 (4) : 255-257, 1976.

Beet mild yellowing virus (BMYV) is distributed in all sugar-beet growing
regions in Czechoslovakia from North-East Behemia to East Slovakia. This
virus even prevails (at least in some years) over the beet yellows virus (BYV).
Both viruses often occur in a complex. The survey carried out proved that in
Czechoslovakia the main vector of beet yellows caused by viruses is the aphid
Myzus persicae (Sulz.), not Aphis fabae Scop.

beet yellows viruses; BMYV; distribution in Czechoslovakia

In 1974 we proved the occurrence of beet mild yellowing virus —
BMYV in several localities of Bohemia (Poldak, Chod, 1975). It is
known that beet yellows virus —‘ BYV, identified in Czechoslovakia for
the first time by academician Blattny in 1946 (Cerny, Drachovski,
1947), is spread in all sugar-beet growing regions in both Czech and
Slovak Socialistic Republics. In 1975 we investigated the occurrence of
BMYYV in these regions. At the same time we also studied the occurrence
of BYV and the proportion of both viruses in sugar-beet fields.

MATERIAL AND METHODS

Samples of sugar-beet leaves showing symptoms of yellows were sent to us
by workers of sugar-factories in the second decade of September. Samples of yellows
were taken at random, the workes did not know the differences in symptoms of
both viruses in sugar-beet. This was a guarantee thal the sampling was representa-
tive providing a sufficient number of sampling localities. In several districts of Bo-
hemia we ourselves identified the occurrence and relative proportion of both vi-
ruses in sugar-beet fields. Samples we received from more than 350 sugar-beet
fields of Czechoslovakia were classified first according to symptoms. Then the pre-
sence of BMYV was detected by transmission of aphids Myzus persicae (Sulz.)
from the tested leaf to indicator plants — Capsella bursa-pastoris (L.) Med., Sinapis
alba L. and Lepidium campestre (L.) R. Br. One plant of each species was used for
one sample. Acquisition feeding was 48, inoculation feeding 72 hours; 10 aphids
were applied per one plant. Symptoms on indicator plants were evaluated after 25
and 40 days from inoculation. Samples in which one indicator plant showed symptoms
of the virus at least were designated as infected with BMYV. Beet yellows virus
was tested serologically using microprecipitin drop method and biologically using
mechanical inoculation of crude extract with buffer on the indicator plant Cheno-
podium quinoa Willd (Polak et al, 1975). We worked with an antiserum prepared
beforehand (Polak, 1974). Opel and Fuchs (1975) used successfully a com-
bined serological and biological method in the greenhouse tests for the demon-
stration of BYV. We always inoculated six upper leaves of two decapitated indi-
cator plants in the stage of ten fully developed true leaves. The plant reaction
(number of local lesions) was examined twice, after 20 and 35 days from inoculation.
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RESULTS AND DISCUSSION

Classification of 136 samples from Bohemia, 125 samples from Mo-
ravia and 78 samples from Slovakia was included in the results, the total
being 339 samples from the whole of Czechoslovakia. In Bohemia 125
samples contained BMYV, 51 samples BYV, out of these 43 samples
contained both viruses, 3 samples were physiological yellows. The rela-
tive proportion of BMYV and BYV was 71.0:29.0. Results from our own
survey in Central and East Bohemia, where the percentage of BMYV dis-
tribution was examined in 16 fields at the beginning of September 1975,
can be added to the results of analyses of beet yellows samples. Diagnosis
was carried out according to symptoms, in disputable cases by objective
methods in the laboratory. Beet mild yellowing virus prevailed in eleven
fields, in two fields the proportion of both viruses was well balanced, in
three fields BYV prevailed. On the average the proportion between BMYV
and BYV was 65.8: 34.2. The complex disease caused by both viruses was
revealed in only 13.6 % of the cases. On the basis of the laboratory ana-
lyses of disputable cases and results of analyses of samples sent to us
we assume that our subjective survey slightly favoured BYV. In Moravia
112 samgles contained BMYV, 82 samples BYV, out of these 71 samples
contained both viruses. Two samples were physiological yellows. The re-
lative proportion of BMYV and BYV was 57.7 : 42.3. In Slovakia 62 samp-
les contained BMYV, 63 samples BYV, out of these 49 samples contained
both viruses. Two samples were physiological yellows. The relative pro-
portion of BMYV and BYV was 49.6: 50.4. In Czechoslovakia BMYV was
proved in 299 samples altogether whereas BYV only in 196 samples in the
year 1975. Out of these both viruses in 163 samples, i. e. almost in half
the samples examined. The relative proportion of BMYV and BYV was
60.4 : 39.6. The results of the survey show that beet mild yellowing virus
has considerable distribution in the whole of Czechoslovakia. Its cccurren-
ce can prevail over the occurrence of beet yellows virus in single years
like in 1975 when the distribution of both viruses was approximately equal
only in Slovakia. The results indicate that with the increasing proport-
ion of BYV, the proportion of the complex disease caused by both viruses
increases as well. Whereas the proportion of the complex disease caused
by both viruses in the total occurrence rate of beet yellows was 32.2 % in
Bohemia, in Moravia already as much as 57.7 % and in Slovakia even
64.5 %. In view of the ascertained facts the opinion that the aphid Aphis
fabae Scop. is the main vector of beet yellows caused by viruses has to be
revised. This species of aphis is not a vector of BMYV under the field
conditions. This is also in agreement with the fact that in 1975 the occur-
rence of A. fabae was minimum in Bohemia, whereas in Moravia and Slo-
vakia localities with heavier occurrence of this species in sugar-beet were
recorded. Therefore we can affirm that also in Czechoslovakia the poten-
tial vector of beet yellows viruses from primary sources of infection is the
aphid M. persicae whereas the aphid A. fabae is probably more important
only in the secondary spread of beet yellows virus.
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POLAK J., CHOD J. (Ustav ochrany rostlin, Praha - Ruzyné). Roz§ifeni viru mirné
Zloutenky tepy v Ceskoslovensku. Sbor. UVTIZ - Ochr. rostl. 12 (4) :255-257, 1976.
Virus mirné zloutenky repy (BMYV) je rozsifen ve vSech oblastech péstovani cuk-
rovky v Ceskoslovensku, od severozapadnich Cech po vychodni Slovensko. Tento
virus dokonce prevlada (alespon v nékterych letech) nad virem Zloutenky repy
(BYV). Oba viry se éasto vyskytuji v komplexu. Na zakladé provedeného pruzkumu
je hlavnim prenasetem zloutenkovych virt repy v Ceskoslovensku msice Myzus
persicae (Sulz.), nikoli Aphis Fabae Scop.

viry Zloutenky fepy; BMYV; roz§ifeni v CSSR

ITOJIAK A., XOI H. (HMucrutyr samuth pacrexuii, [Ipara - Pysnise). Pacnpocrpanenne supyca
yMepeHHOi# KenTyxu cBekns: B 4exocaoBakuu. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 255-257,
1976. |

Bupyc ymepersoii skentyxu csekusl (BMYV) pacnpocTtpaneH Bo Bcex o6sacTsx BbipalIMBaHUA Ca-
xapHOif cBeknst B UexocnoBakuM, or ceBeposamanHoi UYexuum mo socrouHoir CioBakuu. OTOT
BUpyC naxe npeobnanaer (B HEKOTOphle TONBI) Hall BHPYcOM KeiaTyxu csekianl (BYV). Ob6a
BHpyCa 4YacTO MNOABJAIOTCH B KOMILleKce. Ia OCHOBe TPOBENEHHOTO MCCIeNOBaHUs OBLIO ycTa-
HOBJIEHO, YTO IEPEHOCYMKOM BHpyca yMepeHHO# jkenTyxu B Uexocnosakuu spaserca Taz Myzus
persicae (Sulz.), a ne Aphis fabae Scop.

plipycst kearyxu csekast BMYV; pacnpocrpanesne 8 UCCP
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3RD INTERNATIONAL CONGRESS OF PLANT PATHOLOGY

The 3rd International Congress of Plant Pathology will be held in Miin-
chen, 16—23 August, 1978. The Congress is being organized by the ,Deutsche
Phytomedizinische Gesellschaft® on behalf of and in collaboration with the
»International Society for Plant Pathology¥.

The sessions will be held in the following twelve sections:

1. Virology — coordinator: F. Nienhaus, Bonn

2. Bacteriology — coordinator: H. P. Maas Geesteranus, Wageningen

3. Mycology — coordinator: G. M. Hoffmann, Freising-Weihenstephan

4. Nematology — coordinator: B. Weischer, Miinster

5. Soil-borne Pathogens — coordinator: B. Schippers, Baarn

6. Physiological Plant Pathology — coordinator: R. Heitefuss, Gottingen

7. Post-harvest Pathology — coordinator: E. Laville, Montpellier

8. Genet}ics of Resistance and Pathogenicity — coordinator: A. Brénnimann,
Zuric

9. Epidemiology — coordinator: J. Kranz, Giessen

10. Pollution Effects — coordinator: R. Guderian, Essen

11. Disease Control — coordinators: J. Dekker, Wageningen a F. J. Schwinn,
Basel

12. Professional Aspects of Plant Pathology (Phytomedicine) — coordinator:
H. C. Weltzien, Bonn

Further information can be obtained from:

Congress Plant Pathology Biologische Bundesanstalt
Messeweg 11/12

D-3300 Braunschweig

Federal Republic of Germany




THE OCCURRENCE OF THE FUNGI OF THE GENUS FUSARIUM
ON SUGAR-BEET SEEDS, IN THE RHIZOSPHERE AND TISSUES
OF PLANTS ATTACKED BY BLACK LEG

D. VESELY

VESELY D. (Institute of Plant Protection, Praha- Ruzyné). The Occurrence
of the Fungi of the Genus Fusarium on Sugar-Beet Seeds, in the Rhizosphere
and Tissues of Plants Attacked by Black Leg. Sbor. UVTIZ - Ochr. rostl. 12
(4) : 259-266, 1976.

Microbiological analyses revealed a considerable proportion of F. sambucinum
and F. sp. on sugar-beet seeds. The species F. javanicum and F. oxysporum
were represented only slightly on the seeds. The greatest number of colonies
and the richest specific representation were found in rhizosphere soil where
fusaria were present in the following order: F. moniliforme, F. solani, F. sam-
bucinum, F. culmorum, F, javanicum, F. prope roseum, F. lateritium var. stil-
boides, and F. oxysporum. Free soil showed a much smaller population of
fusaria than rhizosphere soil. The following four species were present here
on the whole: F. moniliforme, F. sp., F. culmorum, and F. lateritium. The
following ten species were isolated from plants diseased with black leg: F. prope
roseum, F. javanicum, F. sp., F. sambucinum, F. oxysporum, F. moniliforme,
F. solani, F. nivale, F. culmorum, and individually F. javanicum var. radici-
cola and F. solani var. redolens. Certain population relations to seeds or soil
were found in F. gibbosum, F. graminearum, and F. lateritium var. stilboides;
however, these relations were not clearly demonstrated. Fresh isolates of the
strains of F. nivale showed greater pathogenicity to beet. Otherwise all Fu-
sarium species were only slightly pathogenic. Emerging beet plants attacked
by fusaria suffered from excessive root branching.

sugar-beet; fusaria: fusaria population of seeds and soil; black leg; patho-
genicity

Literature often presents data concerning the isolation of the fung
of the genus Fusarium LINK ex Fr. from beet plants attacked by blac
leg (Harmos & Kiss, 1966; Saad & Nienhaus, 1969;
Polevoj etal, 1972, PoZarova, 1975; Munford, 1968; Cat-
skd, 1972).

Nevertheless, fusaria are mostly mentioned in connection with store diseases
of sugar-beet. The following fusaria have been found on rotting sugar-beet roots in
the Soviet Union: Fusarium gibbosum, F. sambucinum, F. moniliforme, F. javanicum,
and F. solani. Kockova-Kratochvilova et al. (1958) isolated 15 species
of fusaria of seven systematic groups from beet cores in relation with the occurrence
of sugar-beet heart rot in Slovakia. F. culmorum, F. sambucinum, F. solani, and
F. coeruleum occurred most frequently. According to Bilajovéa (1955), Fusarium
oxysporum {. betae is pathogenic to beet seedlings. Nalepina (1971) found that
the intensive production of fusaric acid in this fungus was not always connected
with high pathogenicity of an isolate. No'close specialization to some hosts has been
found in this species, but certain prevailing bond of isolates to the host plants
and related species was the case. Valdskova (1972) showed the relative ease
with which not only different physiological forms but also various species of fu-
saria colonize non-host plants and evoke the same typical symptoms as the forms
and species specialized on the given host. Menzinger (1969) asserts that free
amino acids stimulate the germination of F. oxysporum chlamydospores in soil
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even in such cases when suitable hosts are absent. In Bartels’ trials (1971) the
development of plants was not retarded when secondary roots of sugar-beet were
exposed to attack by Fusarium spp. alone.

It is a well-known fact that pathogenic fungi responsible for black leg in
sugar-beet colonize the root surface as the first object of invasion and that the
mycoflora of the surface of these roots develops as a result of the combination
of the mycoflora of beet seeds and soil. This applies also to the representatives
of the genus Fusarium populating seeds as well as soil. However, according to
Schiufele & Winner (1972) no greater importance is attached, as a rule,
to the occurrence of Fusarium fungi on seeds, although the representatives of this
genus are known as being able to damage young beets. The authors state that due
to difficult determination, little work has been done in the species differentiation
of fusaria on beet.

The fungi of the Fusarium genus are very frequently isolated from the tissues
of plants diseased with black leg and the data on the role of fusaria in the origin
and course of the disease are quite contradictory; therefore we concentrated our
efforts on the examination of these problems in greater detail.

This study deals, in particular, with the specific representation of the fungi
of the genus Fusarium populating the seeds, rhizosphere, root surface of sugar-
-beet; these fungi were isolated from the plants diseased with black leg in 1971—
—1975. Pathogenicity tests were performed with these species on emerging beets.

MATERIAL AND METHOD

Determinations were performed in all representatives of the genus Fusarium
isolated within the period of 1970 to 1975. Fusaria populating beet seeds, beet
rhizosphere, and soil were studied separately. In addition, the author attempted
to identify the isolates obtained from plants attacked by black leg. Microbiolo-
gical analyses were performed in the Smith-Dawson medium with the Bengal red.
The suspension used for fungus determination was diluted at a 10-3 ratio.

The species and strains determined preliminarily at the Beet-Growing Research
Institute at Semdéice were determined in greater detlail by the Department of Botany
of Charles University, Prague. The exact identification and systematic classification
were performed after Bilajovéa (1955).

Trying to find the pathogenicity of the isolated Fusarium species to
emerging sugar-beet, the author subjected them to a series of infection tests. Carrot
disks, 7 mm in diameter overgrown with fungus mycelium were used as an ino-
culum. The tests were performed in Drigalski’s dishes having a diameter of 185 mm.
The dishes contained a mixture of 209, soil and 809, siliceous sand. Before the
experiments were started, this substrate had been sterilized twice for three hours
with a 24-hour interval. Each infection test was replicated 10 times. The seeds of
the genetically monogerm cv. Monohybrid 1 were sterilized in a sublimate solution
(conc. 1 :1000) for 20 minutes. Fifteen agar disks, overgrown with the tested fungus,
were placed in the middle of seeds sown to the depth of 2 em in a circular arran-
gement. The disks were placed in the same depth as the seeds. The seeds and the
inoculum were covered with a layer of sterilized soil. The tests were performed in
a vegetation chamber, 135 X 75 X 75 em in size, under artificial light and in glass-
house conditions with natural light. In the vegetation chamber, the source of light
(10 hours of light in the 24-hour period) was represented by a set of parallelly
arranged four low-pressure fluorescent lamps. The most intensive light flow of these
lamps is within the area of visible light, wavelength from 550 to 600 nm. The
mentioned light source provided lighting at the intensity of 8000—9000 Lux. The
infection trials were performed at the temperature of 20—25°C and the relative
humidity of 60—65 9%, These pathogenicity tests were carried out, at the same time,
under glasshouse conditions; in the glasshouse trials the methods were the same
but the light was natural. The controls were included in each series of infection
trials. The number of germinated and ungerminated seeds, plants killed before
dying), as well as re-isolation of the fungi from the dead plants were determined.
emerging (pre-emergent dying)., and plants dying after emerging (post-emergent
The pathogenicity tests continued until the plants reached the stage of the first pair
of true leaves.
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RESULTS

First of all, our attention was concentrated on the specific determi-
nation of the isolated Fusarium strains. These determinations were made
in fusaria found on natural seeds, untreated with disinfectants, in the
rhizosphere of emerging sugar beets, in open soil, and in the inter-row
space, and finally in the tissues of plants with black leg.

A total of 12 Fusarium species were determined out of several hundred
isolates. One strain was classified as Fusarium of the roseum section
within the range of F. semitectum. Other fusaria which were not determi-
ned so precisely are referred to as Fusarium sp. Besides the species compo-
sition the species frequency was studied as well (Table I).

We dealt with the determination of fusaria found on sugar-beet seeds.
Our analyses, performed in seed suspension, revealed a rich represen-
tation of Fusarium sambucinum Fuck. and Fusarium sp. There were also
some findings of Fusarium javanicum Koord. and Fusarium oxysporum
Schlecht.

However, the greatest number of colonies and the richest specific
representation of fusaria were found in the rhizosphere. On the whole,
10 species were identified from the rhizosphere (see Table I).

For a comparison with the population of the rhizosphere, free soil
.was also subjected to microbiological analyses; the samples for analysing
were taken from the inter-row spaces in sugar-beet stands. Here, in com-

1. Populations of fungi of the genus Fusarium on sugar-beet seeds, rhizosphere, in
free soil and in plants attacked by black leg

©deneh e CALEn S spie ol Witonim
Fusarium species seeds soil plants
no. | % |mo. | % |mo | % | mo | %
F. sp. 322 39 * 718 | 129 369 | 24.8 30 13
F. prope roseum 0 93 | 11.9 0 0 42 | 21
F. gibbosum | 45 ‘ 5 | 0 ‘ 0 o o | o 1
F. graminearum 0 0 1] 0 of o | |1
F. sambucinum 451 | 54 | 1348 243 0| 0 ! 25 12.5
FE. culmorum 0 1 0 301 i 5.4 98 6.6 ! 3 1.5
F. lateritium var. stilb. 0 1 0 66 | 1.19 15 1| 1
F. nivale 0 ’ 0 i 0, 0 0] 0 | 5 25
F. oxysporum . 2 0.8 46 | 0.8 0 0 ; 19 9.5
F. moniliforme ! 01l 0 1431 | 25.8 | 1000 | 67.6 1 16 8
F. javanicum 10 1 12| 144! 259 ol o | 381 19
F. javanicum var. radicicola ' 0 J 0 0 ’ 0 0 | 0 [ 1 0
F. solani | o0 | 1394 | 251 0. 0 | 20|10
F. solani var. redolens 0 ‘ 0 * 0 l 0 0 0 1‘ 2 1
Total | 830 (100 | 5342 {100 | 1490 |100 | 200 |100
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parison with the soil of rhizosphere, the population by the fungi of the
genus Fusarium was much lower (see Table I).

Ten species of fusaria were obtained from the diseased plants, the
number and species were the same as in rhizosphere soil. The individual
species were isolated from the plants attacked Ey black leg in the order
given in Table I.

Besides the specific determination we also attempted to find out which
fusaria came from seeds and which from soil. Twelve species of the genus
Fusarium, in which we tried to identify their origin, were determined out
of many strains. When some species populated the seeds, it was found in
the rhizosphere and in diseased plants, but it did not occur in free soil,
then it was inferred that the species came from seeds. This relation
played a particularly important role in the F. sambucinum species which
was very frequently represented in seeds, in the rhizosphere, and in plants
diseased with black leg, without occurring in free soil. Though F. oxy-
sporum occurred at a much smaller amount, populating very slightly the
seeds and the rhizosphere and was absent in free soil, it was frequently
found in diseased plants. F. javanicum occurred at a low rate on seeds and
in the rhizosphere and no representatives of this species were isolated
from free soil; however, F. javanicum showed a high occurrence rate in
diseased plants. F. javanicum var. radicicola was isolated from diseased
plants in individual cases.

Fusaria absent from seeds but present in the rhizosphere and disea-
sed plants and occurring, at the same time, in free soil, were treated as
species originating from soil. These species included, in particular, F.
moniliforme, which did not populate the seeds, occurred at a high rate
in the rhizosphere and in free soils, as well as in diseased plants. F. cul-
morum, occurring at a lower rate, was not found in seeds; however, this
species was present in the rhizosphere, in free soil, and in diseased plants,
F. solani was also absent from seeds, yet its occurrence in the rhizosphere
was high. Although this fungus is quite wide-spread in soil in our expe-
riments we did not succeed in isolating it from free soil. However, it
was frequently found in diseased plants. F. solani var. redolens was iso-
lated individually from diseased plants.

Nevertheless, some fusaria even showed neither of the two mentioned
relations. Although Fusarium gibbosum App. et Wr. emend. Bilai occurred
on all seeds, it was not revealed either in rhizospheric soil or free soil,
or in diseased plants. Fusarium graminearum Schwabe was individually
revealed in rhizosphere soil. F. lateritium var. stilboides was not found
on seeds and in diseased plants but occurred sporadically in rhizosphere
soil and in free soil. F. nivale, a soil saprophyte, and a well-known patho-
gen on cereals, was isolated from diseased plants in individual cases. In
this connection it is interesting to note that F. nivale was isolated from
diseased sugar-beet plants grown after rye.

Another part o? our study included tests of Fusarium pathogenicity
to emerging sugar-beet. The results of these infection trials show that all
the species tested were only slightly pathogenic (Table II). Plant losses
(related to the number of actually germinated seeds) reached only a low
percentage, the majority of dying plants being represented by emerged

lants at the stage of cotyledons or at the stage of the first pair of true
E:aves. Greater losses (< 13 %) were suffered only in the cases of in-
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II. Pathogenicity tests of fusaria on emerging sugar-beet

Number of | Number of Per-
seeds plants killed cen-
tage of | gena)
Num-| killed - No. of plants
Pasarfan 2 ber of | plants | | with excessi-
species ger- |before | after | reiso-| from wd vely bran-
sown | mina- | emer- | emer-| lates | ger- lgants ched roots
ted | gence | gence mina- | P
ted

seeds
F. prope roseum 100 ) 0 4 2 4.8 71 41
F. gibbosum 100 89 0 2 0 22 87 73
F. graminearum 100 62 0 3 1 4.8 59 57
F. sambucinum 100 82 0 2 1 2.4 80 66
F. culmorum 100 73 0 3 2 4.1 70 65
F. lateritium var. silb. 100 79 0 10 8 12.7 69 58
F. nivale 100 80 0 4 2 5.0 76 46
F. oxysporum 100 79 0 6 5 7.6 73 48
F. moniliforme 100 74 0 3 2 4.0 71 71

F. javanicum ‘

var. radicicola 100 76 0 4 3 53 72 68
F. solani 100 79 2 2 3 25 75 62
F. solani var. redolens 100 82 0 1 0 1.2 81 68
Control 100 65 0 20 0 30.6 45 31

fection with F. lateritium var. stilboides. Fusaria with which the patho-
genicity tests were performed came from the collection of microorganisms
of the Beet-Growing Research Institute at Semcice. The trials were carried
out both with fusaria isolated from the plant material and with those
deposited as cultures in the collection for several years. Nevertheless,
no different results, ascribable to the age of the cultures, were obtained.
However, the differences in the pathogenicity of fresh and old isolates
of F. nivale deserve mentioning. During pathogenicity tests performed
in a vegetation chamber in 1972—1973, iresh F. nivale strains were res-
ponsible for considerable mortality of beet plants, even before emergence.
The level of plant losses, as well as the course of the attack of this spe-
cies on the plants, were the same as the results obtained in the infection
trials with Pythium debaryanum. In the mentioned period, these trials
were replicated several times and the same result was obtained each time.
The compared species of other fusaria showed weak pathogenicity even
in these trials. After two years of storage in the collection, the same strain
of F. nivale lost its virulence and the glasshouse tests with it in 1975
provoked only five-per-cent plant losses.

The higher plant losses in the control variant deserve special mentio-
ning. This phenomenon occurs quite frequently in the cases of artificial
infections with weaker pathogens such as, for instance, fusaria. Soil ste-
rilization does not always totally kill all germs of pathogenic fungi in soil.
When an inoculum of a weaker pathogen (for instance Fusarium sp.;
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is placed in this sterilized soil during artificial infection, this pathogen
dominates the substrate. It grows richer and its presence prevents even the
germs of stronger pathogenic fungi which have survived sterilization
from growing and then from attacking the plant with which the infection
trials are performed. Although in the control variant sterilization also
kills a majority of soil fungi, a smaller part of the }iathogenic fungi germs
which have survived grows very quickly in the sterilized substrate without
any artificial population of another fungus, and can result even in the
extensive killing of beet plants. In such cases, Phoma betae, Alternaria
sp., Rhizoctonia solani, Fusarium spp., and other species are usually
isolated from plants killed in the control.

In our experiments, the damage of emerging beet plants by exces-
sive root branching was found a common trait of all the tested fusaria.
As a result of soil inoculation with fusaria, excessive root branching af-
fected 60 % of the plants on an average; in the control only 31 % of
the plants were affected. No such root branching was observed in infect-
ions with other fungi. It can be supposed that such root deformations,
though allowing the plant to grow, are not unimportant for further plant
development. Beet plants affected in this way show a lower technological
value of roots and the yields are lower.

DISCUSSION

The results indicate the species of fusaria populating sugar beet seeds
and beet rhizosphere in our trials and the species isolated from plants
infected with black leg. F. sambucinum frequently revealed on seeds, in the
rhizosphere and in diseased plants belongs to fungi spread on many host
plants (Domsch & Gams, 1970). It is interesting in this con-
nection that this species was not isolated from free soil at all. F. javani-
cum was isolated at a much lower frequency, although it is well-known
that this species is an arbitrary plant pathogen. F. oxysporum, otherwise
wide-spread on plants (Domsch & Gams, 1970), was also found
only in individual cases.

The considerable proportion of the representatives of F. moniliforme,
isolated mainly from soil, also deserves mentioning. This species is usually
wide-spread on many plants, especially in tropical and subtropical count-
ries; in Europe it is ascertained liess frequently (Domsch & Gams,
1970). The cosmopolitan species F. culmorum, generally considered a soil
fungus with high competitive ability, was isolated from soil (though to
a smaller extent). The occurrence of F. gibbosum only on sugar-beet seeds
is an interesting phenomenon: this species, having a cosmopolitan cha-
racter, is found mostly in topsoil.

It is also interesting that F. nivale is isolated from diseased sugar-
-beet plants grown after rye. These findings were obtained in the marginal
regions of sugar-beet growing where rye is frequently grown as the fore-
crop. There is a hypothetical possibility that relations may be sought
between black leg and rye winter killing, also caused by F. nivale. Ho-
wever, this species was isolated from diseased beets only individually
— hence the possible pathogenicity of some strains to beet need not be
of great economic importance. F. nivale strains were found to be highly
pathogenic to sugar-beet only in infections immediately following isola-
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tions from diseased plants collected in the field. After two years of de-
position in the collection these strains lost their pathogenicity.

Valdskova (1972) recommends the use of fresh Fusarium iso-
lates for infecticn.

The branching of sugar-beet roots affected with fusaria (Fig. 1),
as revealed by our trials, can entail serious technological consequences
which can influence both root and sugar yield.

Hence it occurs that the infection of emerging beets with fusaria, ho-
wever slight their pathogenicity may seem, should not be disregarded.

1. Left: sugar-beet root branching in the stage of the first pair of true leaves after
the attack by the fungus Fusarium nivale. Right: healthy roots of uninfected plants
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VESELY D. (Ustav ochrany rostlin, Praha- Ruzyné). Vyskyt hub rodu Fusarium
na semenech cukrovky, v rhizosfére a v pletivech rostlin ochorelych spdlou. Sbor.
UVTIZ - Ochr. rostl. 12 (4) : 259-266, 1976.

Mikrobiologickymi rozbory bylo na semenech cukrovky zji§téno silné zastoupeni
F. sambucinum a F. sp. Slabé byla semena osazena druhy F. javanicum a F. oxy-
sporum. Nejvice kolonii a rovnéz i nejhojnéjsi druhové zastoupeni bylo v pudé
rhizosféry, kde byla fusaria zastoupena v poradi: F. moniliforme, F. solani, F. sam-
bucinum, F. culmorum, F. javanicum, F. prope roseum, F. lateritium var. stilboides
a F. oxysporum. Ve volné ptdé bylo osidleni fusarii ve srovnani s ptdou rhizosféry
mnohem mens$i. Celkové zde byly pritomny ¢étyri druhy: F. moniliforme, F. sp.,
F. culmorum a F. lateritium. Z rostlin nemocnych spdlou bylo izolovano jedeniact
druhti: F. prope roseum, F. javanicum, F. sp., F. sambucinum, F. oxysporum, F. mo-
niliforme,, F. solani, F. nivale, F. culmorum, ojedinéle F. javanicum var. radicicola
a F. solani var. redolens. Nevyhranéné vztahy vzhledem k osidlovani semen nebo
pudy byly u F. gibbosum, F. graminearum a F. lateritium var. stilboides. Cerstvé
izolované kmeny F. nivale byly vuéi repé silnéji patogenni. Jinak vSechny druhy fu-
sarii byly jen velmi slabé patogenni. Vzchazejici fepné rostliny, které byly fusarii
napadeny, trpély silnym rozvétvovanim Kkofene. '

cukrovka; fusaria; populace fusarii na semenech a v pudé; fepna spéla; patogenita

BECEJIBI . (Mucruryr samutst pacrenuii, Ilpara - Pyspime). Ilossrenue rpubxos poma dysa-
PHO3 Ha CEMEHaX CaxapHOW CBeKJIbl B pH3ocdepe M B TKAHAX pacTeHMH 3a60neBLIMX KOpHeeXOM.
Sbor. UVTIZ - Ochr. rostl. 12 (4) : 259-266, 1976.

Muxpo6uonoruyeckne aHanu3bl NOKa3adW, YTO CeMeHA CaXapHON CBEKJbl CHJBHO 3apaXKEeHEI
F. sambucinum u F. sp. Cnabee 6riti 3apaxkenn cemena suzamu F. javanicum u F. oxy-
sporum. Bosbime Bcero KOJOHUI, a Takike (OJblIe BCEro BHIOB OHIJIO B TOYBe pucoscdepsi, nmpu-
seM ysapus Haxonmiace B cienyiowjem nopamke: F. moniliforme, F. solani, F. sambucinum,
F. culmorum, F, javanicum, F. prope roseum, F. lateritium var. stilboides u F. oxy-
Sporum. B cpofonuoii mouse Hanuume PysapuO3a IO CpPABHEHMIO C NOYBOH pusocdepsl 6uino Ha
»i0ro Mebile. Bl obutem 3mech mpucycrsosamu uermipe sunma: F. moniliforme, F. sp., F. cul-
morum wu F. lateritium. Ws pacrennit GONBHLIX KODHEENOM BLIIO HBOJMPOBAHO NECATH BUAOB:
F. prope roseum, F. javanicum, F. sp., F. sambucinum, F. oxysporum, F. moniliforme,
F. solani, F. nivale, F. culmorum, uspenxa F. javanicum var. radicicole u F. solani
var. redolens. He orueTsuBble OTHOMEHMs, BBHIY PACIPOCTPAHEHUs HA CeMeHAX HJM B TOUBE,
6sun y F. gibbosum, F. graminearum u F. lateritium var. stilboides. Caexen301upoBar-
vpie wramMMer F. nivale 6siim no oTHOWEHMIO K caxapHOM cBekje Gosee maroreHHniMu. OcTasib-
Hble BHIBI pona Fusarium 6siin BecbMa ¢1a60 MaTOreHHBIMH. Hpopac‘ralomﬂe pacTeHHs caxapHOI
CBEKJIbl, 3apakeHHbie ¢$y3apuo3OM, CTpanany CHJIBHBLIM pa3BETBJEHUEM KOpHeil.

caxapHasg CBeKJa; ¢(u3apHo3; 3acejeHHMe CeMAH ¥ TIOYBB; KOPHEEN CaxapHOil CBEKJbl; HAaTo-
TEHHOCTD

The Author’s Address:
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REACTION OF VARIETIES TO A RACE OF POWDERY MILDEW
(ERYSIPHE GRAMINIS DC. F. SP. HORDEI MARCHAL) VILURENT
TO THE RESISTANCE DONOR MONTE CRISTO C. I. 1017

F. BRUCKNER

BRUCKNER F. (Cereal Research Institute, Kromériz). Reaction of Varieties to
a Race of Powdery Mildew (Erysiphe graminis DC. f. sp. hordei Marchal) Vi-
rulent to the Resistance Donor Monte Cristo C. 1. 1017. Sbor. UVTIZ - Ochr.
rostl. 12 (4) :267-271, 1976.

In Czechoslovakia a new race of powdery mildew of barley (Erysiphe gra-
minis DC. f. sp. hordei Marchal) was found which is virulent to the wvariety
Monte Cristo C. 1. 1017. After its appearance in Sweden it is the second finding
of this race in Europe. The race was designated ,,AmCs“. It is virulent to
a considerable number of resistance genes, such as Mlg, Mla4, Mlas, Mlaz,
Milas, and further genes not designated up to now, especially from numerous
Ethiopian barleys with moderate resistance. This enables it to attack also the
variety Trumpf from the German Democratic Republic with the resistance
genes Mlas, Mla7 and resistance gene from S 3170 (Ab. 12).

powdery mildew; resistance of barley varieties

In consequence of great physiological adaptability of powdery mil-
dew, the breeding of barley for the resistance to this parasite is very dii-
ficult. New physiologic races have been continually occurring, so that the
number of effective genetic sources of resistance is constantly reduced.
Highly virulent races which are capable to overcome the effect of several
resistance genes simultaneously are especially dangerous. Such an example
can be seen in the occurrence of new races in Sweden (Wiberg,
1974a) which are capable to attack varieties bred from different resistance
sources, such as e. g. the variety Wing with resistance of Lyallpur 36435
and the variety Mona with resistance ot the donor Monte Cristo C. I. 1017.

MATERIAL AND METHOD

In December 1974 numerous pustules of powdery mildew occurred in the Fi
cross with the variety '1}/{9nte Cristo in the glasshouse of the Research Institute of
that there was discovered a new race different from the races virulent to Monte
Cristo which had been found in Sweden.

With this new race a collection of varieties with the most different genes of
resistance to powdery mildew was inoculated. The basis of this collection of va-
rieties was formed by the assortment of 1975 E. B. D. N. (European Barley Disease
Nursery) and E. E. B. D. N. (Expanded European Barley Disease Nursery) supple-
mented by some additional varieties. The inoculation was made in the glasshouse
all at once and after 9 days in the temperature ranging from 12° to 22°C the eva-
luation was conducted. According to the reaction the varieties were divided into
four groups. The first group with resistant varieties (type 0, On, 0-1n, 0/4), the
second one with moderately resistant varieties (type 1-2n, 2n), the third group with
moderately susceptible varieties (type 2n-3, 3), and the fourth one with susceptible
varieties (type 3-4, 4).
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RESULTS AND DISCUSSION

The reactions of the expanded differentials according to Nover
(1972) to the new race were as follows:

Weihenstephan CP 127422 4 Balkan HOR 1036
Weihenstephan 37/136 4 Algerian C. I. 1079
Weihenstephan 41/145 4 Anatolien HOR 1104
Voldagsen 8141/44 4 Anatolien HOR 1402

1

4

4

i

Gatersleben Mut. 511 Balkan HOR 723
Gatersleben Mut. 501 Emir

Anatolien HOR 1063 Amsel

Indien HOR 1657 4  Elgina

With regard to the races described up to now by Wiberg (1974a),
Kavacs et al (1974) and to the fing.ings in the German Democratic
Republic (NOVER’s communication by letter), this new race was desig-
nated as the race AmCs:. In contrast to the races from Sweden virulent
to Monte Cristo, this race is virulent to the differentials Voldagsen 8141/44
(gene Mlas) and Gatersleben Mut. 501.

~AAhOONMNHFOO

Classification of varieties according to their reactions to race AmCa.:
I. Resistant varieties

Engledow India C. I. 7555 (1), Vagabond C. I. 3933 (2), Rupee C. I.
4355 (3), Rupal (4), Oliveros 1 (5), Oliveros 2 (6), Sv. 57/510—44
(7), C. I. 8503 (8), I 25 HOR 805 (9), F 784/70 (10), I 265/70 (11),
P 1647/70 (12), Marret Puntes (13), Nepal 81 (14), C. I. 10241 (15),
Ricardo C. I. 6306 (16), HOR 1036 (17), T 2146/70 (18), Algerian
C. 1. 1179 (19), Arabische 2 zl. (20), Sultan (21), Emir (22), Aramir
(23), Hassan (24), Australische No 22 (25), M. C. 20 (26), No 5673
(27), No 6018 (28), No 7372 (29), Mit. RF 7 (30), Mut. H 3502 (31),
Mut. 7085 (32), L 96 v. nudimelanocrithon (33), E. P. 79 (34), E. P.
80 (35), Ab. 1102 (36), Ab. 1105 (37), Ab. 1139 (38), Ab. 6 (39),
G 1028/70 (40).

[1. Varieties with moderate resistance
C. 1. 7672 (41), C. 1. 8251 (42), HOR 728 (43), I 5. HOR 802 (44),
HOR 1035 (45), HOR 1402 (46), Vierzeilige BBA 810 (47), BBA 822
(48), Nigrate C. I. 719 (49), Gun Eki (50), Belfor (51), Kwan C. 1.
1016 (52), Psaknon C. I. 6305 (53), Russian 12 (54), E. P. 71 (55),
KM 1192 (56).

III. Varieties with moderate susceptibility
C. L. 4219 (57), C. 1. 4974 (58), C. I. 13988 (59), Jerusalem II (60),
Fréja X Jerusalem 7-14 (61), Minerva (62), Pauline (63), Ariana C. I.
2524 (64), Batna C. I. 3391 (65), Menelik (66), Marco (67), Palmella
Blue C. I. 3609 (68), A 222 (69), Ab. 3 (70), E. P. 74 (71), L 97 (72),
Ab. 1128 (73), Nigrisubnudum (74).

IV. Susceptible varieties

Monte Cristo C. I. 1017 (75), Sv. 64505 (76), Sv. 65505 (77), Akka
(78), E 1388/70 (79), Lyallpur BS (80), FidaX (T. A. L.X Aurore) 2
(81), Weider C. I. 1021 (82), HOR 1063 (83), Gujarat C. I. 3397 (84).
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Amsel (85), Linie 4831 (86), Rogers winter barley (87), Multan
C. I. 3101 (88), Long Glumes C. I. 6168 (89), Lyallpur 3645 (90),
Lyallpur 3647 (91), H. E. 162 (92), Spiti (93), Mian-wali C. I. 3400
(94), Heine 4808 (95), Mazurka (96), Elgina (97), Voldagsen 8141/44,
(98), Ametyst (99), Maris Canon (100), B 294 (101), Chiro Chinko
(102), HOR 1630 (103), Lyallpur P (104), C. I. 9588 (105), Mary-
land (106), Russian 81 (107), C. I. 1237 (108), C. I. 1243 (109).
L 100 (110), Ab. 12 (111), Ab. 14 (112), Ab. 15 (113), Ab. 16 (114),
Ab. 23 (115), Ab. 1116/47 (116), Ab. 6208/48 (117), E. P. 72 (118).
E. P. 73 (119), E. P. 75 (120), E. P. 76 (121), E. P. 77 (122), Medicum
026 (123), Decorticatum (124), Nigrinudum (125), Trumpf (126).

According to the results by Nover (1972), Nover and Leh-
mann (1972), Wiberg (1974a), and our own results, in the group
of resistant varieties only some of them resist all races known in Europe
up to now. First of all varieties 1—14 belong to them. Ten to twelve
varieties from these are the strains which have arisen from the cros-
sing with barley I 25 (9). They are two-rowed, var. nutans and differ in
distinct resistance genes to leaf rust of barley (Briickner, 1973).

Further, there are varieties with the reaction 0/4, typical for the gene
ml-o, which is either induced in various mutants (26—32), or sponta-
neous in some Ethiopian barleys (33 —39). The strain G 1028/70 (40) has
inherited its resistance from the barley Ab. 6 (39).

The other varieties resistant to the race AmCy; have been attacked
by some of the other known races. So varieties 16— 18 contain the gene
Mlas, the variety Algerian C. 1. 1179 the genes Mla and Mlat, varieties
20— 24 contain the resistance gene after the first of them Arabische 2 zl.

From the varieties of the group with the moderate resistance, C. I.
7672 (41) is worth the attention because it is resistant to all powdery mil-
dew races known in Europe, but it is invaded by the races 63.4 and 63.5
virulent to Monte Cristo from Japan (Moseman, 1968). The further
one is highly effective strain KM 1192 (56) which derives its resistance
from the mutant with the resistance gained by the action of Co® (Le -
kes, 1971).

In the group of varieties with moderate susceptibility, the varieties
with the resistance derived from Hordeum laevigatum (62 and 63), the
varieties with the genes Mlat (64 and 65) and Mlai (69) are included.
From Ethiopian barleys Ab. 1128 (73) deserves mentioning as it is cha-
racterized by a high resistance in field conditions, although in glasshouse
tests it reacts to individual races with moderate resistance or susceptibility.

In the fourth group of susceptible varieties, the varieties with the
known genetical background of resistance to a certain spectrum of pow-
dery mildew races are inciuded, or the varieties which are characterized
by a certain degree of resistance in field conditions. This group contains
tirst of all varieties with the proved or supposed gene Mlag (75—81).

For the variety Monte Christo C. I. 1017 (75) two closely linked re-
sistance genes were ascertained (Favret, 1949; Hiura, 1960; Star -
ling et al, 1963; Briickner, 1965, Wiberg, 1974b). One of
these genes conditions the immune reaction and was designated Mlas by
Moseman and Jergensen (1971).
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As the race AmCs, as well as the races virulent to Monte Cristo
from Sweden are simultaneously virulent also to the varieties Weider
and HOR 1063, in which Nover (1972) supposes the gene Mlas desig-
nated by Moseman and Jergensen (1971) for No. 22 C. I. 13654,
it would seem that in Monte Cristo just the gene Mlas will be this second
gene. However, this contradicts the results of Moseman (1968) with
the Japanese races 63.4 and 63.5 to which the variety Monte Cristo was
highly susceptible, whereas the varieties Hor. 1063 and No. 22 were mode-
rately resistant.

Another difference is in the reaction of the variety Lyallpur BS (80),
which was susceptible to the European races virulent to Monte Cristo,
whereas it was moderately resistant to the Japanese races (type 2).

Other varieties behaved quite in concordance with the stated or sup-
posed genetical background: varieties 85— 89 with the gene Mlaz, varieties
90—97 with the genes Mla; and Mla;, varieties 98—100 with the gene
Mlas.

Among susceptible varieties there is also a greater number of Ethio-
pian barleys (108—125) with moderate resistance to most powdery mil-
dew races and with relatively good field resistance. Moderate resistance
or moderate susceptibility also to the race Ci7 virulent to Lyallpur 3645
was proved in some of them by Slootmaker (1970).

The last of the barleys is a highly effective variety from the German
Democratic Republic — Trumph (126) possessing the genes Mlas and
Mla; after the variety Ciro. Further, it is resistant to leaf rust of barley
(Puccinia hordei Otth.) and stripe rust (Puccinia striiformis West.) after
the Ethiopian barley S 3170, which is identical with Ab. 12 (106). The
resistance after this barley also to powdery mildew can be ascertained
only by means of inoculation with the races virulent to the genes Mla,
and Mlas, as e. g. the race AmCy;. However, this resistance gene proves
to be ineffective just only at the inoculation with the race AmCas.
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BRUCKNER F. (Vyzkumny ustav obilndrsky, Kroméiiz). Reakce odrud jec¢mene
k rase padli (Erysiphe graminis DC. f. sp. hordei Marchal) virulentni pro nositele
rezistence kultivar Monte Cristo C. I. 1017. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 267-271,
1976.

V Ceskoslovensku byla nalezena nova rasa padli na jeémeni (Erysiphe graminis
DC. f. sp. hordei Marchal), virulentni pro odridu Monte Cristo C. I. 1017. Je to po
Svédsku druhy néalez rasy tohoto druhu v Evropé. Rasa byla oznaéena ,AmCs“,
Je virulentni pro znadény pocdet gent rezistence, jako jsou Mlg, Mla4, Mlas, Mlay,
Mlas a dalsi doposud neoznaéené geny, zvlasté z d&etnych etiopskych jedmenl se
stfedni rezistenci. To ji umoZiuje napadat i kultivar Trumpf z NDR s geny re-
zistence Mla4, Mlar a z S 3170 (Ab. 12).

padli travni; odolnost odrid je¢mene

BPIOKHEP @. (HayuHO-uccnenOBaTeNnbCKMiA HHCTHTYT 3€DHOBBIX KyJsTyp, Kpomepxmx).
Peakuus copros AuMena x pace Mydumcroit pocet (Erysiphe graminis DC. f. sp. hordei
Marchal) BHpyJeHTHOH ANA HOCHTeNA COMPOTHBAAeMocTH KyinbrusBap Moure Xpucros C. 1. 1017.
Shor. UVTIZ - Ochr. rostl. 12 (4) : 267-271, 1976.

B Yexocnopakmu 6biia OTKphITA HOBas paca MydYHHCTO# pocsr Ha sumene (ETysiphe graminis
DC. f. sp. hordei Marchal), supynentro#t nns copra Morre Xpucro C. 1. 1017. Bro mocie
IIperrumi BTOpOe OTKpHITHE pachl HAaHHOTO Buna B Espome. Paca 6runa ofosmauena «AmCiz». Ona
BUpYJieHTHa M3-3a GOJBIIOro KOJMYeCTBa TEHOB yCTOMYMBOCTM, Kak Hampumep Mlg, Mla4, Mlas,
Mla7, Mlag u np. no cux nop Heo603HAYEHHLIX TEHOB, TJABHEIM OOpPASOM M3 MHOUOYHUCIEHHBIX
9YHONCKUX sAYMeHell CO CpelHell YCTOMYMBOCTBIO. OTO el NO3BOJAET sapakaTs U copT Tpymnd
us I'/IP ¢ reHaMu yCTOMYHBOCTH.

poca My4YHUCTAS SJIAKOB; yCTOHUMBOCTH COPTOB HUMEHS
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REVIEW

TOPICAL GENETIC PROBLEMS IN PLANT BREEDING

Kovacik, A. et al.: Aktudlni otdzky genetiky ve §lechténi rostlin. 1977. Published
by State Agricultural Publishing House (SZN), Praha, Czechoslovakia. (In Czech).

The book deals with topical genetic problems closely related to plant breeding
and concerning breeding methods and breeding aims. Selection of the problems is
based on research tasks solved at the Department of Genetics, Institute of Genetics
and Plant Breeding in Prague - Ruzyné. That’s why the book utilizes the latest ex-
perimental evidence and its theoretical parts are comparable with the present level
of world literature in this field.

The first chapter deals with crossing and heredity of properties and characters
as well as with biochemical methods. Its aim is to introduce the reader to the theory
and new knowledge in heterotic breeding, obtaining lines and selection of suitable
line pairs, crossing of selected lines and manifestation of hybrid vigour, as well as
to simultaneously briefly explain the basic genetic terms and laws governing here-
dity of qualitative and quantitative characters. It is also concerned with statistical
methods used in genetics and plant breeding. Examples from experimental work,
especially from the study of sunflower, are presented. The authors of the first
chapter are doc. ing. A. Kovaé¢ik, DrSc. and ing. V. Skaloud.

The second chapter deals with male sterility and its utilization in hybrid breed-
ing. It is concerned with classification, incidence, phenotypical manifestation and he-
redity of male sterility and summarizes the evidence on male sterility induction
by means of chemical substances. The largest part of this chapter is devoted to uti-
lization of genetic male sterility, especially cytoplasmatic male sterility oriented to
CMS in wheat, for breeding purposes.

Attention is also focused on practical problems connected with the use of hybrid
wheat, seed production, and agronomical properties of hybrids. In the conclusion
of this chapter its authoress, ing. M. Apltauerova, CSc., assesses the perspec-
tives of hybrid wheat breeding.

The third chapter summarizes the knowledge of genetic resistance to diseases
in agricultural plants. It follows the development of resistance breeding in connection
with the development of general genetic evidence and presents a survey of resistance
breeding methods. It deals in detail with the variability of pathogens, genetic me-
chanisms conditioning it and genetic relations between the host plant and the patho-
gen. The chapter also summarizes theoretical knowledge of the hereditary basis of
resistance, resistant gene localization, factors influencing resistance manifestations
and genetic resistance sources. Practical examples given in this chapter, the author
of which is ing. P. Bartos§, CSc., refer in the first place to cereals.

The fourth chapter introduces the reader to the theory of mutations and their
significance for plant breeding. It deals with the distinet nature of mutations,
genome mutations, chromosomal aberrations and their induction by means of che-
momutagens. It evaluates the significance of chemomutagens and mutagenic effects
of ionizing radiation for plant breeding practices. It gives examples of utilizing mu-
tations in plant breeding. The authoress of this chapter, Dr. D. Tomad§kov4, CSc,
illustrates it in her own successful experimental material.

The objective of the book Topical Genetic Problems in Plant Breeding, written
by A. Kovacik et al, is to serve all those working in the plant breeding field.
Yet the general character of the book and chapters on disease resistance and on
mutations and mutation breeding may also be interesting for workers in the field
of plant protection.

P. Bartos



DIFFERENTIAL SENSITIVITY OF FUSARIUM SPP.
TO BENZIMIDAZOLES AND THE DEVELOPMENT
OF CROSS-RESISTANCE

E. VALASKOVA

VALASKOVA E. (Institute of Ornamental Gardening, Prtihonice). Differential
Sensitivity of Fusarium spp. to Benzimidazoles and the Development of Cross-
-Resistance. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 273-282, 1976.

Five benzimidazole fungicides were tested by the toxic plate method against
eight Fusarium spp. The results have shown specific differences both in the
sensitivity of the fungi and in the general effectiveness of the fungicides
(the lowest MID were found in Bavistin, the highest in TBZ). Repeated trans-
fers on increasing Benlate concentrations lead to resistance development (e. g.
in F. oxysporum f. tulipae the tolerance increased from the initial MTD
0.00045 9%, to 0.929,). The tolerant strains retain their resistance even after
8 transfers on fungicide-free media or after a passage on a sublethal dosis
of mercury fungicide. The resistance to Benlate confers resistance to other
benzimidazole compounds though the degree of cross-resistance depends on
the specific sensitivity of the Fusarium sp. to the given fungicide (e. g. a strain
resistant to 0.239, of Benlaie tolerates only 0.0072 9%, of TBZ). Some sequences
of benzimidazole derivatives accelerate the resistance development (e. g. Ben-
late —> Fundazol), other retard it (e. g. Benlate —> TBZ).

systemic fungicides; tolerance; resistance

Since the introduction of systemic benzimidazole fungicides in agri-
cultural practice many cases of acquired pathogen resistance have been
reported. The first tolerance symptoms were noted in obligate parasites
of the Erysiphaceae family. Sphaerotheca fuliginea developed profusely
on powdery mildew resistant cucurbit selections (Schroeder and
Provvidenti, 1969), benomyl treated greenhouse vegetables showed
an increased attack by Erysiphe cichoriacearum (Netzer et al, 1970).
Within a short time resistant strains appeared in further fungal species:
Cladosporium cucumerinum (Dekker, 1972), Cercospora beticola
(Georgopoulos and Dovas, 1973), Ustilago hordei (Ben-
-Yephet et al, 1975), Verticillium fungicola (Bollen and van
Zaayen, 1975). Tolerance was found also in the group of common
tacultative parasites such as Botrytis cinerea (Bollen and Scholten,
1971; Grossmanmn, 1974) or Penicillium compactum and P. corym-
biferum (Bollen, 1971). Although the acquired resistance may cause
difficulties in practical fungus control, in all above mentioned diseases
there are, besides the use of benzimidazoles, still other possibilities to
reduce the severity of fungal infection. '

Unfortunately tolerant strains developed very soon also in fungi causing the
iracheomycosis syndrome, especially in Fusarium spp., where the systemic benzi-
midazoles can be presently replaced by no other fungicidee Thanassoulopou-
los et al. (1971) found benomyl resistant strains of Fusarium oxysporum f. lyco-
persici, Bartels-Schooley and MacNeill (1971) obtained natural as well
as UV-induced mutants of F. oxysporum f. melonis tolerant to benomyl, thiabenda-
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zole or furidazole. Our own Benlate experiments, carried out since 1969, have shown
differences in the sensitivity of various Fusarium spp. and a relatively easy ,train-
ing“ of the most tolerant F. oxysporum f. tulipae to increasing Benlate concentrations
(Valaskova, 1973).

In order to gain more information about the resistance phenomenon further
studies were undertaken with a threefold purpose :to test the reaction of different
Fusarium spp. to a larger assortment of benzimidazole formulations; to ascertain
the development of cross-resistance; to define the stability of Benlate tolerance.

MATERIAL AND METHODS

The problem of sensitivity and resistance was studied in eight Fusarium spp.
(Table I) by the toxic plate method using five benzimidazole formulations (Table II).
The fungicides were tested in geometrically increasing concentrations calculated
from the usual 509, commercial W.P. formulations. The doses of Thiabendazole
(TBZ) which occurred in the form of a water suspension with 42.79, of active
ingredient were appropriately modified in order to allow the comparison of results.
The applied benzimidazole doses, the corresponding actual fungicide concentrations,

1. List of Fusarium spp. in the trials

Strain No Species
91 Fusarium bulbigenum Cooke et Mass.
13 F. culmorum (W. G. Smith) Sacc.
93 F. dianthi Prill. et Del.
15 F. lateritium Nees
41 F. orthoceras App. et Wr.
88 F. oxysporum Schlecht.
110 F. oxysporum Schl. f. gladioli (Mass.) Snyd. et Hans.
109 F. oxysporum Schl. f. tulipae Apt.

II. The tested benzimidazole preparations

a. s. indicated by the manufacturer

Bavistin BASF — 2-methoxy-carbamoyl-benzimidazole — 50 9%
Germany

Benlate DuPont — benomyl —-50%
USA

Fundazol Chinoin — benomyl —50%
Hungary

San 7117 Sandoz — 2-(4 thiazolyl)-benzimidazole — 50 9%
Switzerland

Thiabendazole %;.rck — 2-(4 thiazolyl)-benzimidazole — 42.7 %,

A
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and the symbols indicating successive Fusarium transfers are summarized in
Table III.
III. Geometrically increasing benzimidazole doses with corresponding transfer fi-

gures and concentrations in 9/,

w
3. 5
g S : 2
=] & ] &
8 Doses &= 8 Doses E —
g multiples 24 a § multiples S 8
& g8 £ £5.8
- - o
b~ (=4 o —_— [+
E EE E SEE
T 53 8 3 53 &
o Qs & o 08 &
st it 6 641 0.0144
tial) dose = n| 0.00022 74 128 n 0.0288
1 2n 0.00045 8 256 n 0.0576
2 4n 0.00090 9 512n 0.115
3 8n 0.0018 10 1,024 n 0.23
4 16n 0.0036 11 2,048 n 0.46
5 32n 0.0072 12 4,096 n 0.92
a = Ist d = 4th
b = 2nd e = 5th
¢ = 3rd f = 6thetc.
transfer on the same benzimidazole concentration
RESULTS

INHIBITION EFFECT OF VARIOUS BENZIMIDAZOLES

The most effective against all tested Fusaria was Bavistin which inhi-
bited fungal growth in the lowest minimum inhibitory doses (MID),
i. e. 0.00022 or 0.00045 % (Fig. 1), corresponding to the experimental con-
centrations n and2n (Table III). Its enhanced fungistatic etfect is probably
due to the fact that the active ingredient is benzimidazole methylcarbamate.
The poorest effect was found in TBZ whose MID were 8- to 16-times hig-
her, undoubtedly because the formulation stability was in the form of
a water suspension markedly reduced. Benlate (used in all experiments
as a standard), Fundazol, and the other TBZ formulation San, have shown
an intermediate degree of efficacy.

Striking differences were found also in the individual reaction of each
particular Fusarium sp. (Fig. 1) :e. g. F. culmorum and F. lateritium are
specifically sensitive to Bavistin, F. dianthi to Benlate. On the contrary,
enhanced resistance was noted in F. dianthi to San and in F. orthoceras
and F. oxysporum f. gladioli to TBZ.
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1. Sensitivity of Fusarium spp. to various benzimidazoles: minimum inhibitory doses
(in 9% of commercial prepartion) which ensure, during 14 days, total growth inhi-
bition of inoculated fungus colonies
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The degree of individual sensitivity to the given benzimidazole is an
important factor in the development of Fusarium resistance (Fig. 2).
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Repeated transfers on the maximal tolerated dose (MTD) of Benlate,
i. €. 0.00045 %, lead after temporary growth depression to the adaptation
of the more resistant species to increasing fungicide concentrations (2-ti-
mes MTD etc.). F. oxysporum f. tulipae, the most resistant species in
Benlate trials, was in that way adapted from the inital MTD = 0.00045 %
to 0.92 %, that is to a concentration mere than 2.000-times higher. On the
contrary, in highly Benlate-sensitive Fusaria, e. g. F. dianthi, the develop-
ment ot resistance by the ,training“ of the fungus on gradually increasing
fungicide concentrations is very slow. After 15 transfers the adaptation
degree obtained was not higher than that corresponding to 4n (Table III).

CROSS-RESISTANCE

In further experiments the highly Benlate-tolerant strain of F. oxy-
sporum f. tulipae was inoculated on malt agar plates with different con-
tents of other benzimidazoles — in order to disclose possible cross-resis-
tance. The executed transfers and their results are schematically summa-
rized in Fig. 3. The transfer symbols are explained in Table III.

The results have proved that the Benlate resistance confers simulta-
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neously resistance to the other benzimidazole compounds — though the
degree of cross-tolerance depends on the specific sensitivity of the tested
Fusarium sp. to the given fungicide. A strain of F. oxysporum f. tulipae
in the adaptation degree By — i. e. growing after the 6th transfer on
0.23 % Benlate — is simultaneously tolerant (Fig. 3) to an equally high
dose of Fundazol (F10), but not to the same or even reduced concentra-
tion of TBZ (So,10 To,10) - It appears that in general the resistance to benomyl
formulations develops more readily than that to the TBZ formulations
(San, TBZ). This is striking especially in the case of Thiabendazole.
Even highly adapted strains, resistant to 0.23 % Benlate or Fundazol (Bio,
F10) are unable to grow on TBZ doses higher than 0.0072 % — which
means that they tolerate an about 33-times lesser amount of TBZ than of
benomyl.

Some sequences of benzimidazoles accelerate the resistance develop-
ment, other retard it. The transfer from By to Fi, i. €. from Benlate to
Fundazol, induces already after the first passage the tolerance of an
equally high concentration of San (= 0.23 %) — whereas repeated trans-
fers on Benlate alone (Biot - 10g — 10n) are unable to assure the Fusarium
growth even on San doses about 10-times lower, i. e. 0.0288 %.

The resistance to Fundazol not only develops with unusual speed,
but it also stimulates the development of resistance to the other benzimi-
dazoles. The Fusarium strain transferred to the variant Ts (= 0.0072 %
of TBZ) from the adaptation degree Fjp, (Fig. 3) grows with almost
2-fold rapidity in comparison with the strain transferred to Ts from the
adaptation degree By — i. €. from an even higher degree of adaptation
to Benlate (a = 1st transfer, g = 7th transfer).

The response of F. oxysporum f. tulipae to various benzimidazoles
shows a weleefined correlation between the rate of radial colony growth
during successive transfers and the rapidity of resistance development
(Fig. 4). Fundazol and Benlate, though both benomyl formulations,
differ greatly in their effect on the radial colony growth in high fun-
gicide concentrations (0.23 to 0.92%). In the Benlate variants repea-
ted transfers on equal or geometrically increasing doses lead always
to temporary growth inhibition, whereas in the presence of Fundazol
the radial mycelium extension is further enhanced after each passage.
The TBZ formulation San has shown, during all transfers, similar slow and
uniform %rowth of the inoculated Fusarium strain, which corresponds to
a relatively slow adaptation to the fungicide.

STABILITY OF THE BENLATE RESISTANCE

The resistant strain of Fusarium oxysporum f. tulipae was in the
stages Bs. and By, — i. e. in the resp. phases of adaptation to 0.0072 %
and 0.23 % of Benlate — transferred a%ternately to pure malt agar (Fig.5:
variants Ai, A; etc.) and back to the original fungicide concentration.
The resistance of the adaptation stage Bs. was lost only after 9 alternate
passages on pure malt agar. The adaptation stage By, retains still its
unaltered growth ability after 8 passages on pure malt agar, and even
after a tentative passage on a sublethal (= 0.015 %) concentration of the
mercury fungicide Germisan. The diameter of the resistant colonies re-
mained during all trials almost unchanged (Fig. 5).
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DISCUSSION

The trial results have proved the differential sensitivity of single
Fusarium species to various benzimidazole derivatives. Specific differences
were found even when the formulations were based on the same active
ingredient, e. g. Benlate and Fundazol, or San and Thiabendazole. These
differences appear not only in the manifestation of resistance, but also in
the specific relationship of cross-resistance. They show clearly the great
sensitivity of biological material to the way of fabrication of the chemicals,
to the method of finalization of the product, and to the presence of various
ballast matters.

A close relationship was found between the sensitivity of a given
Fusarium sp. to a particular benzimidazole derivative and the speed of
resistance development. The greater the sensitivity of the fungal species
(i. e. the lower the necessary MID) — the slower and more difficult the
resistance development (e. g. in F. dianthi to Benlate). On the basis of
that correlation a forecast would be possible as to how long a particular
benzimidazole derivative will remain effective on a particular crop.

Furthermore, the specific sensitivity of a given Fusarium sp. to a parti-
cular benzimidazole formulation could be used in practice for delaying
the onset of resistance. Because of its efficacy in very low MID, the practi-
cally used concentration of that particular benzimidazole would be rela-
tively high — those preventing the drop of its content in the plant to
a sublethal level, which would stimulate by its selection pressure the tole-
rant mutants among the fungus population. The costs of the treatment
would at the same time remain within economical limits.

Some features of the cross-resistance development may also be of
lpractical interest. Although the tolerance to Benlate confers also the to-
erance to all other benzimidazole derivatives, the degree of cross-resistan-
ce depends again on the specific relationship between the Fusarium sp. and
the particular formulation. In our trials with the Benlate-resistant strain of
F. oxysporum f. tulipae all passages through Fundazol accelerated the
cross-resistance development to other derivatives, whereas Thiabendazole
retarded it.

The specificity of the mutual relationship between the benzimida-
zole derivative and the. fungus species concerned, as well as the decisive
influence of the used benzimidazole sequence were proved also in cross-
-resistance trials with other fungi.

Bollen and Scholten (1971), working with a benomyl-resis-
tant strain of Botrytis cinerea stated its cross-resistance to thiabendazole,
fuberidazole and thiophanate methyl. The same author (Bollen and
van Zaayen, 1975) found in a benomylresistant strain of Verticil-
lium fungicola an equally high cross-resistance level to carbendazim (De-
rosal, Bavistin), thiabendazole, thiophanate methyl, and cypendazole.

With other fungus species ang other benzimidazole sequences the
results may be different. Specific individual reactions were demonstrated
even in species of the same family (Harding, 1972). Isolates of
Penicillium digitatum resistant to TBZ were cross-resistant to benomyl,
whereas analogically resistant strains of P. italicum were benomyl sensi-
tive. Some exp%ication of the cross-resistance phenomenon was suggested
by Bartels-Schooley and MacNeill (1971). In their trials
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benomyl or TBZ tolerant strains of F. oxysporum f. melonis were cross-
-resistant to both compounds as well as to furidazole; but the furidazole-
-resistant strain was both benomyl- and TBZ-sensitive, just as the wild
tyEe. From the evidence that all benzimidazole fungicides act as antime-
tabolites the authors suggest that benomyl and thiabendazole may have
an additional mechanism of action which is lacking in furidazole.

It is obvious that the development of resistance and cross-resistance
to benzimidazole fungicides is a very complicated and until now unex-
plained process. In order to retard its course it would be possible to alter-
nate some appropriately chosen benzimidazole derivatives — yet that
would imply testing in each ‘particular case the reactions of the fungus
species concerned. Although the immediate practical benefit of such pro-
ceeding is rather dubious, from the theoretical point of view further stu-
dies of these fungus-benzimidazoles interactions may finally throw light
on the most important questions of modern fungicide application.
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VALASKOVA E. (Vyzkumny ustav okrasného zahradnictvi, Priahonice). Rozdilnd
citlivost hub rodu Fusarium k benzimidazolum a vyvoj kiiZové rezistence Sbhor.
UVTIZ - Ochr. rostl. 12 (4) : 273-282, 1976.

Pét benzimidazolovych fungicidi bylo testovano metodou otravenych ploten proti
osmi druhtm fusarii. Vysledky ukazaly specifické rozdily jak v citlivosti hub, tak
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Opakované prenosy na stoupajici koncentrace Benlatu vedou k vyvoji rezistence
(napf. F. oxysporum f. tulipae bylo timto zplusobem adaptovdno z puvodni MTD
0,00045 % na 0,929;). Tolerantni kmeny neztriceji odolnost ani po osmi pienosech
na médium bez fungicidu, ani po prechodu na subletdlni davce rtufnatého pripravku
Germisanu. Rezistence vuéi Benlatu propujéuje odolnost i viéi ostatnim benzimi-
dazolum — avsak stupen kriZzové rezistence zavisi na specifické citlivosti testova-
ného druhu fusaria k danému fungicidu (napf. kmen rezistentni k 0,239, Benlatu
toleruje pouze 0,00729, TBZ). Nékteré sekvence benzimidazoli vyvoj rezistence
urychluji (napi. Benlate —> Fundazol), jiné jej zpomaluji (napi. Benlate —> TBZ).

systémové fungicidy; tolerance; rezistence

BAJIALIKOBA E. (Hayuno-mccienoBaTeabCKH# MHCTHTYT NEeKODAaTMBHOTO CalOBOACTBA, llpyro-
Huue). Pasnag uyscrBuTensHocTs rpm6KOB poma Fusarium x 6ensmMmnasonaM M pasBHUTHe Ie-
pekpecTHoj ycroiumBoctd, Sbor., UVTIZ - Ochr. rostl. 12 (4) : 273-282, 1976.

Ilate GeHsMMHIA30MOBEIX QYHKMIMIOB TECTHPOBAJOCH TIO METOLy OTDAaBJEHBIX NOCOK IPOTHB
BCbMM BHIaM poma Fusarium. Pesynsrats nokasanu creuuduuecKue pasiMuMs KaK B UyBCTBH-
TeNBPHOCTH TPHUOKOB, Tak B addekTusHocTH PyHruuunos. Camsie muskne MU 6buid yCTaHOBJIEHBI
y Basucruna, camsie Boicokme y TB3. IloBTopenue mepeHoca Ha yBelHUMBAIOUIYICA KOHLEHTPALKIO
Bennara Bemyr K pasBuTHio ycroitumsoctu (manpumep, F. oxysporum f. tulipae 6pino srum
nyTeM ananTupoBaHo H3 mnepsuyHoro MM 0,00045 9, ma 0,929,). TonepantHble wmTaMBbI
He Tepaau yCTONYMBOCTH Hake mocje 8 mepeHocoB Ha MenuyM 6e3 QyHrMUMIOB, HM IOCJe Iepe-
xona Ha cybneranpHylo 03y pTyTHOTo mpemapata [epMuca. YcroitumsocTs mpoTHs Bensata mpe-
JoCTaBJsAeT yC'I‘Oﬁ'{HBOCT U NpOTHUB OCTaJbHBEIM GeH3UMHUIaz30JaM — OIOHAaKO, CTeneHb neperecmoﬁ
YCTOHUMBOCTH 3aBMCHT OT CreljHPHUUECcKOH uyBCTBUTENLHOCTH TECTHPOBAHHOIO BHAa pona Fusarium
K naHeoMy yHruuumny (sanpumep, mram yeroiuue k 0,239y Beunara Tonepyer sauums
0,0072 9/, TB3). HexorTopsie ceKBeHuuH 6eH3UMHIA30JOB YCKOPAIOT pA3BUTHE YCTOHYMBOCTH
(Hanpumep, Bennare —-> Pynnason), npyrue ee samemnsior (Hanpumep Bemsnatre —— TB3).

CHCTeMHble GYHIMUMIBI; TOJEPAHTHOCTh; YCTOKYMBOCTH
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VARIETAL RESISTANCE TO FRIT FLY CARYOPSIS ATTACK IN OAT

R. PERUTIK

PERUTIK R. (Cereal Research Institute, Kromériz). Varietal Resistance to Frit
Fly Caryopsis Attack in Oat. Sbor. UVTIZ - Ochr. rostl. 12 (4) :282-291, 1976.
Resistance and susceptibility to the frit fly larvae attack of oat caryopsis
(summer larval population) were evaluated in 146 oat varieties, constituting new
items in the World oat assortment. Degrees of varietal resistance are illustrated
in Figures 1—4. Higher resistance in comparison with the standard variety
Diadém was shown by the varieties Kota and Holden in all experiments and
years. Resistance of a lesser degree was shown by the variety Thor. There
were signs of higher resistance in the varieties Endres, Eta, Flamo, Nodoway,
Chilocco and Compact. In other varieties the resistance was altogether the
same as in the variety Diadém or lower. High susceptibility was shown by the
varieties Pendrum, Lane, Forager, C. W. 490 X ROO cross and others. The
variety Palestine Dwarf was very heavily attacked in 1974. It seems that the
varieties Kota and Holden are convenient for resistance breeding; their com-
mercial and other characteristics are given in Table II.

oat assortment; genetic sources

The growing of varieties more resistant to caryopsis attack by the
summer larval population of frit fly seems at present one of the biological
methods for population density limiting this dangerous oat pest. It means
the lowering of its high harmfulness, evaluated in this country as high
as 45,000 t yearly (Perutik, 1969). The contemporary highest-yieldin
oat varieties Diadém and Tiger cultivated in this country, are characterizeg
by their high resistance to this pest. In order that new higher-yielding
and more resistant varieties can be introduced or bred, it is necessary
to seek for or create new genetical sources. A possibility of replacing
these sources is given e. g. by items in the World oat assortment (Perju
1966); among them varieties having high or higher resistance were found
in 1969—71 (Perutik, 1973a). In this paper there are results of a va-
rietal resistance evaluation in new varietal items of the World oat assort-
ment in the period of 1972 to 1974.

MATERIAL AND METHODS

Resistance evaluation in new varietal items of the World oat assortment was
performed in experiments laid out by the Laboratory of genetical sources, immuno-
logy and seed growing (individual sowings, in 1972 three replications, Kromériz,
in 1973 one replication, Kroméfiz and Havlickav Brod, in 1974 one replication in
Bystiice n. Perst.). Twenty average panicles were sampled from the central part
of a replication (five-rowed plot) from which spikelets were removed, thrashed with
aid of a thrashing machine for spikes and the glumes were exhausted. From the
grain sample of 600—700 caryopses a radiogram was made (Perutik, 1966);
this radiogram was evaluated in order to ascertain percentage of damaged caryopses
(= characterization of resistance) from the formula A/B X 100, where A — total
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number of caryopses in the radiogram, B — number of damaged caryopses by the
larvae of frit fly.

Resistance and susceptibility degrees in varieties evaluated in relation to the
variety Diadém were ascertained in 1972 by an interval estimation of the arithmetic
mean (Perutik, 1973b); in 1973 and 1974 this was done by simple comparison
with the resistance level of the standard. Other data of agricultural and biological
varietal characteristics originated from results of the World oat assortment evaluation
done by the Laboratory of genetic sources, immunology and seed growing.

RESULTS

In 1972—1974 the resistance of 146 varieties was evaluated; in 1972,
1973 and 1974 there were evaluations of 34, 42 and 70 varieties, respecti-
vely. The resistance degree of individual varieties is given in Figures 1—4.
In all years there were varieties having a higher degree of resistance
in comparison with the standard variety Diadém, and varieties more
susceptible than the standard; but the greatest number of varieties showed
resistance comparable to that of the standard. But the number of varieties
more resistant than the standard was relatively small. The most resistant
(significantly better than the standard) were the varieties Kota and Hol-
den in all experiments and years. The variety Thor was characterized by
higher resistance too, but this superiority was not so pronounced. There
were some signs of higher resistance in the varieties Endres, Eta, Flamo,
Nodoway, Chilocco and Compact. However, it is necessary to verify the
resistance of the latter varieties in the following years (Table I). On the

I. Resistance characterization in some oat varieties in experiments during 1972—1974

Locality
Yaricty Kromériz Kroméfiz, H. Brod | Bystfice n. Perst.

1972 1973 1974
Kota PO — PO-NO PO-NO
Holden NO PO-NO PO-NO -
Thor PO NO — UD
Endres UD PO-NO — NO-UD
Eta NO PO-NO — —
Flamo NO NO — —
Nodoway NO NO — -
Chilocco - - UD PO-NO
Compact — - NO PO-NO

PO — more resistant — significantly
NO — more resistant — not significantly
UD — at the level of the variety Diadém (standard)

contary some varieties showed high susceptibility to the frit fly attack,
e. g. the varieties Pendrum, Lane, Forager, C. W. 490X ROO cross and
others; similarly the variety Palestine Dwarf (1st test year), characteri-
zed by a short and stiff stem bearing a panicle of great density. As to
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Variety

Diadém

Angus
Belorusskij 34
Common
Compact
Cornado C. I. 8260
Cortez C. I. 8421
C. W. 490 X RoO
Elan C. I. 844
Endress St. 11935
Enno

Eta C. L. 8347
Flamo
Flamingsstern
Frazier

Harmon

Holden C. 1. 7978
Checota
Chilocco

vancey C. 1. 8420
Julius
Junon
Karin

Kota

Mana
Montezuma C
Nodoway 70
Oortley
Penairty
Pendrum
Peniarth
Taggart
Thor
Walken

Weikus

1. 8419

Country of origin
Czechoslovakia
Britain

USSR

USA

Usa

USA

Usa

U

7]

A

wm

A
FGR
FGR
USA
France
FGR
Usa
USA
USA
uUsSa
UusAa
USA
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Belgium
USA
Belgium
USA
usAa
USA
Britain
Eritamn
Britain
USA
FGR
UsSA

Sweden
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1. Varietal resistance in the World oat assortment to caryopsis attacking by the
larvae of Oscinis frit — locality Kromériz 1972

agricultural peculiarities of varieties showing higher resistance to frit fly
(evaluated by the point system — Foral et al, 1971), they were not better
than the standard (Table II). For a crossing programme in order to
obtain hybrids resistant to the summer population of frit fly the varieties
Kota and Holden seem convenient only, the variety Thor is less suitable.
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Sumter 3 'C. 1. 7886 USA
Taggart C. 1. 4652 USA

Variety Country of origin ) S— 1 | [}
Diadém Czechoslovakia t_‘_‘
Ballard C. 1. 6980 USA |
Borrus FGR ‘ : :
Common UsA ! l‘
Coronado C. 1. 8260  USA A : ll
Ccrtez C. I. 8421 USA ! ‘ |
Palestine Dwar{ "Israel 1 1 ‘
E — 68 UsA Al 1
E - 170 USA : ‘ :
Elan C. I. 8444 USA 1 ‘ 1
Endress St. 11955 FGR A 1 1
Endspurt FGR ‘ I l
Enno FGR : A :
Eta C. I 8347 vsa ‘A 1 1
Flamo France A 1 1
Flimingspracht FGR ‘ I :
Flimingssilber FGR Al 1
Flimingsspitze FGR A | 1
Flimingsstern FGR A l }
Flimingstrumpf -I-‘GR : ‘. | *
Frazier USA ] ’ 1 ‘
Holden C. I. 7978 usa A | I
Checota USA A :
Julius FGR ﬁ |
Junon Belgium ‘ |
Karin Belgium ! | A
Lane USA : I A
Leanda Netherlands ‘ I | »
Linda Sweden + !
M — 65 USA 1 P
M — 0 Usa | | A
Mana Belgium ‘ 1 |
Montezuma C. 1. 8419 USA I A
Nodoway 70 USA A | I
otter Usa Al ]
Ponta Sweden ‘ l .l
Random Canada l“ |
Random Canada ; ‘:
Ryhti Finland I Y
I
|

Thor FGR ‘

‘Weikus Sweden ﬁ
L

———

2. Varietal resistance in the World oat assortment to caryopsi i
251 C sis. attack
larvae of Oscinis frit — locality Kromériz 1973 e HOEE By Ep
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II. Point evaluation of some characters in oat varieties having higher resistance to Oscinis frit (based on results from the la-
boratory of gen. sources, immunology and seed growing, Cereal Research Institute, Kromériz, 1973—1974)

8 2 2 - g
- o8 2 E ‘8 °‘ 9 T '& =] o =
Cultivar Country of origin Bota_mcal ge 'ﬁ.‘! E = g g 0 § k3 2 9. =1 -
variety 8.2 a | & sa | La | 8 < 5| 4 So | O
a8 | E~ | © — g | s x 9 3] 2'E 2
‘70 | = 8| E =3 R7] g 2 8 oo | ES
8 @ [ b‘ [=3E7) (3] B 8 7] -8 1] 3 3 8 8 Y o 30
%O |[OR |Z8 | Ma|=2 |8 ) Ta | &~ el aa
Chilocco USA mutica 5+ 1 6 2 5 5 5 3 7 4 43
Compact C. I. 8280 FGR grisea 5+ 3 4 4 4 5 4 4 8 4 45
Endres St. 11955 FGR aurea 5+ 5 5 6 5 5 6 5 6 6 54
Eia C. 1. 5347 USA mutica 6 4 5 5 5 5 6 5 7 7 55
Flamo France brunnea 6 3 4 6 4 5 5 5 4 5 47
Holden C. 1. 7978 USA aurea 6+ 5 5 5 6 6 5 5 7 7 57
Kota USA aurea 7 5 4 6 6 5 6 5 6 4 54
Nodoway 70 USA mutica 6 3 4 4 7 5 6 4 7 74 53
Thor FGR aurea 6+ 4 4 6 4 5 6 5 5 5 50
Diadém Czechoslovakia aurea 5 6 4 7 7 5 7 5 5 5 56




Variety

Diadéem

Diadem

Tiger

Angus

Arnold

ATB 4'1/B:
Ballard C. I. 6980
Baorrus

Bénkiti 553
Beedee C. I. 6572
catrix

Compact

C. W. 490 X RoO
Cernigovskij 83
Delphin

Dian&

E — 68

E - 70

Edelhofer Frith
Endress St. 1955
Endspurt

Enno

Fayette C. 1. 6916
Flamingspracht
Flamingssilber
Flamingsspitze
Fliimingsstern
Flamingstrumpf
Forager C. 1. 7136
Permit

Pollux

Greta

Harmon

Chilocco

Jefferson C. I. 7629

Julius
Junon
Kota
Lane
Leands

Linda
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3. Varietal resistance in the World oat assortment to caryopsis attacking by larvae
of Oscinis frit — locality Bystrice nad Pernstejnem 1974
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Variety
M — A8
M - 70

Maris Osprey
Mana

Nina

Country of origin

USA
USA
Britain
Belgium

Sweden

nsl. SV VHO 73 St.Ves Czechoslovakia

Odnogrivyj
Ortley C. 1. 8420
Pektuser Nz-253
Penairty
Pendrum
Peniarth

Pennlan

Pana

Quality Aa 589
Random

Rvhti

Salzimiinde 7676 67
Sandra

Selma

Saorbo,

Strind

Sumter 3 C. 1. 7886
Thor

Titus

Ujszepedi

Ursus

Walken

Weikus

Wintok C. I. 3424
Wyndmere C. I. 7552

Yancey C. I. 8420

DISCUSSION
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Britain
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Sweden
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Sweden
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Fig. 3 continued

Due to the fact that the standard variety Diadém is characterized not
only by the high resistance to the summer larval population of frit fly,
but also by other agricultural characteristics, there were, in new items of
the World oat assortment, only very few samples having higher resistance
levels, none of them being simultaneously better in the set of other agri-
cultural characteristics. It seems that in the World production (breeding)
of new varieties it will be more difficult (Perutik, 1973a) to find new
genetical oat sources, characterized by higher resistance to caryopsis attack-
ing by the larval population of frit fly and by other, from an agricultural
point of view, significant features overcoming in the complex the variety

Diadém.

In the author’'s view it would be better to solve the problem by
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Variety Country of origin

Angus Britain 7'
Briorusskij 34 USSR A

Compact usa ‘

C. W. 490 X RoO usa ')

Harmon usa ‘

Chilocco USA ‘

Yancey C. T. 8420 Usa ) A

Kota Usa ‘

Ortley C. I. 7473 USA ‘

Penairty Britain ‘
Pendrum Britain ‘
Peniarth Britain ‘
Walken usa ‘

4. Varietal resistance in the World oat assortment to caryopsis attacking by larvae
. of Oscinis frit — locality Havli¢kiv Brod 1973

forming genetical sources by means of resistance crossings aiming at the
creation of lines with significantly higher resistance in comparison with
the variety Diadém.
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PERUTIK R. (Vyzkumny ustav obilnai'sky, Kromériz). Odolnost kultivari ovsa k' na-
padeni obilek bzunkou jeénou. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 283-291, 1976.

Byla hodnocena odolnost a nachylnost 146 odriid — prirtstkit svétového sortimentu
ovsa — k napadeni obilek letni populaci larev bzunek. Stupeinl odolnosti odrud je
znazornén graficky. Vyssi odolnosti nezli je odolnost standardniho kultivaru Diadém
se vyznadovaly kultivary Kota a Holden, a to ve vSech pokusech i ro¢nicich. Ponékud
méné vyraznou vySssi odolnosti se vyznacoval kultivar Thor. Naznaky vys$si odol-
nosti se projevily u kultivart Endres, Eta, Flamo, Nodoway, Chilocco a Compact.
Odolnost ostatnich kultivart byla vesmés na stupni odolnosti kultivaru Diadém,
piripadné niz8i. Vysokou nachylnosti se vyznacovaly kultivary Pendrum, Lane, Fo-
rager, C. W. 490 X ROO aj. Velmi silné byl v r. 1974 napaden kultivar Palestine
Dwarf, Kultivary Kota a Holden se jevi vhodnymi pro ucelné Slechténi na odolnost;
jejich dalsi hospodarské a jiné vlastnosti jsou uvedeny v tab. IIL

sortiment ovsa; genetické zdroje; bzunka jefnd; rezistence
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IMMEPYTHUK P. (HayyHo-ucciel0BaTeNbCKUII HHCTHTYT 3€PHOBBIX KysbTyp, KpoMepxux). Ycroik-
9HBOCTH KyJbTHBADOB OBCa K 3apakeHW 0 3€PHOBKu MyXok msBexcxok., Sbor. UVTIZ - .Ochr.
rostl. 12 (4) :283-291, 1976.

IIposomunace OLlEHKA YCTOMYMBOCTH M MpPENPAClOJIOKEHHOCTH 146 COpTOB — npHpOCT MHPOBOro
COPTHMEHTa OBCA — K 3aPAKEHMIO 3€PHOBOK JIETHEH MONMyJAUMM JapBaMu Myxu mBenckoir. Cre-
NeHb YCTOHYMBOCTHM NpHBOAMTCS Tpaduuecku. Boabmeir ycTOHYMBOCTHIO, Ye€M YCTOHYMUBOCTH CTAH-
HapTHOTO KyabTuBapa. HuanmeM, ornmuanuce Kyastwsapsi Kora um [onmeH, mpuueM BO BCeX HCIbI-
TaHUAX M KaXHelit rom Heckonbko MeHee BBIPa3UTENBHON BHICHIEH YCTOMYMBOCTRIO OTJIHMYAJNCA
kyasrusap Top. Ilpeanoceinku BHICIIEH YCTOHYHMBOCTH TPOABUIHCH y KyJABTHBApoB JHipec, IJTa,
®uamo, Homomair, Xumomo u Kommakr., YcTOHUMBOCTE OCTAaNBHBIX KyJbTHBapoB B obmem 6biia
TakKOil jKe KaK y KyJbTHBapos [[mameM mam nmake Bbille. BBICOKOM mpenpacrnosio)KeHHOCThIO OTJH-
gaauch Kynsrusapel Ilemnpym, Jlame, Qopaxep, C. B. 490 X POO u zp. B 1974 romy oueHs
cunsHO 6pia sapamen xyuabTuBap Ilanecrume [Isapd. Kynsrusaper Kora u Tonmen oxasanmuce
BeChbMa NONXONALIMMHK [JIS LIEJeBOH CeJeKIMM Ha yCTOHYMBOCTH; MX NaNbHEIllINe SKOHOMHYECKHe
u 1pyrue cBoiictBa mpusomarcs B Tabm. II.

COPTHMEHT OBCa; TeHeTHYeCKHe Pecypchl; Myxa IIBeICKas, yCTOHYHMBOCTH
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THE EFFECT OF THE HERBICIDE SIMAZINE ON THE RESPIRATION
RATE OF SCENTLESS MAYWEED, SILKY APERA, WHITE MUSTARD,
WHEAT, AND MAIZE

D. CHODOVA, J. ZEMANEK

CHODOVA D., ZEMANEK J. (Institute of Plant Protection, Praha - Ruzyné).
The Effect of the Herbicide Simazine on the Respiration Rate of Scentless May-
weed, Silky Apera, White Mustard, Wheat and Maize. Sbor. UVTIZ - Ochr.
rostl. 12 (4) : 293-298, 1976.

In laboratory experiments the effect of the herbicide Gesatop (50 per cent
Simazine) on respiration rate of the aboveground parts of plants differently
sensitive to the herbicide was followed. Reduced respiration rate was recorded
in wheat, mustard, silky apera and scentless mayweed. Differences due to
different concentrations (with the exception of scentless mayweed) and dif-
ferences due to individual days of respiration rate determination were highly
statistically significant. In maize the differences were insignificant. Mustard,
silky apera, and scentless mayweed were damaged with all concentrations, on
the other hand, wheat and maize were not damaged by Simazine in the course
of 10 days’ experiment.

sensitivity and.respiration; Simazine; respiration rate

Herbicides affect physiological processes in plants. There are diffe-
rences in the intensities of the influence of certain herbicides on plant
organisms. Respiration is one of the most important processes in the
plant, closely related to other life manifestations. For this reason, our
attention is focused on the study of the effect of Simazine as an important
herbicide, or component of herbicides in current use, on plant respiration
rate. Five plant species were chosen for the experiments. Scentless may-
weed and silky apera were included as species subjected to complex re-
search (Zemdéanek etal, 1972; Zemdanek, 1973). White mustard
was studied as a dicotyledonous plant sensitive to Simazine, wheat as
a medium-sensitive plant, and maize as a resistant species.

MATERIAL AND METHODS

Test plants: white mustard — Sinapis alba L. (cv. Prerovskd), maize — Zea
mays L. (cv. KAZ); winter wheat Triticum aestivum L. (cv. Mironovskaya); scent-
less mayweed — Tripleurospermum maritimum (L.) Sch. Bip. ssp. inodorum (L.);
silky apera — Apera spica-venti (L.) P. Beauv.

Plant growing: Mustard seeds were disinfected with a 0.19/, solution of mer-
cury dichloride for 10 minutes, scentless mayweed was treated with Agronal at
the rate of 0.04 g disinfectant per 1 g seed. The seeds were sown in a plastic pot
(volume 240 ml) filled with fine siliceous sand and 50 ml Knop’s nutrient solution.
The pots were covered with watch glass. When the plants emerged, the glass was
removed and the plants were irrigated with distilled water. The temperature in
the cultivation room was 22—26 °C, the average air humidity ranged from 65 to
80 %, light was provided by fluorescent lamps at the intensity from 4,500 to 5,000 lux,
the photo-period being 12 hours.

Herbicide applications: The herbicide Gesatop = 509, Simazine (i. e.
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2-chlor-4,6-bis [ethylamino]-1,3,5-triazine) was applied to plants after a fortnight’s
cultivation, in wheat and maize after a week’s cultivation. In this period, mustard
and scentless mayweed had the first pair of true leaves, silky apera two leaves,
wheat two or three leaves, maize three leaves. The water suspension of Gesatop was
applied to the surface of sand in the cultivating pot; the herbicide quantity in the
suspension, applied with a pipette, corresponded to the concentrations of 1 mg, 0.3 mg,
and 0.1 mg 1-! active substance. Respiration rate was determined by the method
according to Kleinzeller et al. (1954) one, four, seven, and ten days after treat-
ment. The Warburg respirometer was used for this determination. The whole above-
-ground parts of plants were placed in flasks. Oxygen consumption was measured
in 10-minute intervals at the temperature of 25°C, with 60 oscillations per minute.
Dry matter was adapted in the experiment to constant weight at 78 °C.

The results were evaluated by the method of variance analysis (Hruby and
Konviéka, 1954) and included in tables, showing the mean values for four trials.

RESULTS AND DISCUSSION

The results suggested (Table I—VI) that in resistant maize Simazine
applied in three concentrations (1, 0.3, and 0.1 mg 17') considerably in-
creased respiration rates on the first post-treatment day. The evaluation
of the results by variance analysis proved that the differences in respirat-
ion rates were neither significant tor determinations on individual days,
nor for individual concentrations. Similar results were obtained by
Eastin et al. (1964). When a sensitive maize line was treated with Si-
mazine, the uptake of oxygen decreased until the plants died; the leaves
of the resistant maize line had the same oxygen consumption as the
controls. |

I. The respiration rates of the above-ground parts of wheat after Simazine treatment

Average respiration rate in 1 05 (60”) 1 g dry matter on individual days after treatment
Herbicide Average respiration rate at
concentration 1 4 7 10 concentrations (irrespective of
mgl-! days)
0 (control) 1.80 1.79 1.79 2.11 1.87
1 1.47 1.22 0.92 1.00 1.15
0.3 1.62 1.54 1.05 1.19 1.35
0.1 2.07 1.75 1.36 1.45 1.66
Aver. resp.
rate (irre- Average respiration rate for
spect. of whole trial
concentr.) 1.47 1.57 1.28 1.44 1.50
Explanatory notes:

The lowest significant differences (d)

a) for comparing means for individual concentrations P = 0.05(d) = 0.159
P = 0.01 (d) = 0.213

b) for comparing means for individual days P = 0.05(d) = 0.159
P = 0.01 (d) = 0.213

¢) for comparing means obtained on a certain day for different P = 0.05(d) = 0.318
concentrations or for comparing different days at the same P = 0.01 (d) = 0.426

concentration
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II. The respiration rates of the above-ground parts of silky apera after Simazine
treatment

Average respiration rate in ul 02 (60”) 1 g dry matter on individual days after treatment
Herbicide . s ; ; Average respiration rate at .
concentration mg 1-! ‘ concentrations (irrespective o:

days)
0 (control) 171 1.24 1.43 1.46
1 1.58 1.07 0.61 1.08
0.3 1.78 1.33 0.63 1.24
0.1 2.15 1.25 1.22 1.54
Aver. resp. rate
(irrespective Average respiration rate for
of concentration) whole trial
1.80 | 1.22 0.97 - 1.33 l
Explanatory notes:
The least significant differences (d)
a) P = (d) = 0.222 b) P = 0.05 (d) = 0.192 ¢) P = 0.05 (d) = 0.385
P =0.01 (d) = 0.298 P = 0.01 (d) = 0.252 P = 0.01 (d) = 0.505

III. The respiration rates of the above-ground parts of maize after Simazine treatment

Average respiration rate in ul 02 (60”) 1 g dry matter on individual days after treatment
Herbicide i [ Average respiration rate at
concentration 1 4 7 10 concentrations (irrespective of
mgl-1 days)
0 (control) 2.48 2.63 2.63 2.34 . 2.52
1 3.36 2.62 2.52 2.36 2.71
0.3 3.73 2.48 2.63 2.33 2.79
0.1 4.01 2.80 3.06 2.86 3.18
Aver. resp.
rate (irre- Average respiration rate for
spect. of whole trial
concentr.) 3.39 2.63 2.71 2.47 2.80
Explanatory notes:
(see Tab. I)
a), b) P = 0.05 (d) = 0.598 c) P =0.05(d) = 1.196
P = 0.01 (d) = 0.799 P = 0.01 (d) = 1.598

Simazine treatment reduced the respiration rates of wheat, white mus-
tard, silky apera, and scentless mayweed, especially 4, 7, and 10 days
after treatment. On the first day following the application of the herbi-
cide the respiration rates of these species were usually higher than in
the controls. The statistical processing of the results proved that the diffe-
rences in the values of respiration rate were highly significant for de-
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IV. The respiration rates of the above-ground parts of white mustard after Simazine
treatment

Average respiration rate in pl 02 (60°) 1 g dry matter on individual days after treatment
i Average respiration rate at
Herbicide i 1 4 7 concentrations (irrespective of
concentration mg | da
ys)
0 (control) 1.77 2.33 2.55 2.21
1 2.09 0.96 0.47 1.17
0.3 2.43 1.76 1.40 1.86
0.1 2.26 1.94 1.69 1.97
Aver. resp. rate Average respirations rate for
(irrespective whole trial :
of concentration) 2.14 1.74 1.52 1.80
Explanatory notes:
(see Tab. I)
a) P = 0.05(d) = 0.231 b) P = 0.05 (d) = 0.202 c) P = 0.05(d) = 0.404
P = 0.01 (d) = 0.310 P =0.01(d) = 0.273 P = 0.01 (d) = 0.538

V. The respiration rates of the above-ground parts of scentless mayweed after Sima-
zine treatment

Average respiration rate in ul 02 (60°) 1 g dry matter on individual days after treatment
55 ' ’ Average respiration rate at
Herbicid I 5 h : :
Co:ce’;;r:ﬁon s l 1 | 4 7 concentrations (irrespective of
1 } | days)
0 (control) 243 | 2.5 2.30 2.32
1 1.55 I 1.00 0.73 1.09
0.3 | 223 | 097 0.88 1.36
0.1 2.48 ; 2.24 1.49 2.07
Aver. resp. rate Average respiration rate for
(irrespective whole trial
of concentration) 2.17 1.61 1.35 1.71
Explanatory notes:
(see Tab. 1.)
a) P = 0.05 (d) = 0.203 b) P = 0.05 (d) = 0.176 c) P = 0.05(d) = 0.352
P = 0.01(d) = 0.272 P = 0.01(d) = 0.237 P = 0.01(d) = 0.474

terminations on individual days and at different concentrations. In the
case of scentless mayweed the differences due to concentrations were not
significant. Hence all the plants sensitive to Simazine were severely affected
by the herbicide, as to their respiration; the factors underlying this effect
were the time of exposure and the use of different concentrations. Simi-
larly, Ma3takov and Paroméik (1966) mentioned that respi-
ration rate was affected in sensitive plants. The fact is explained in the
light of a primary impairment of photosynthesis by triazine herbicides.
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VI. The respiration rates of wheat, silky apera, maize, white mustard, and scentless
mayweed after Simazine treatment, expressed as percentage of control

Herbicide Days after treatment with Simazine
The plant concentration
treated 3
(ppm) mg1 1 4 7 10
Wheat 1 81 69 51 47
0.3 90 86 58 56
0.1 115 98 76 69
Silky apera 1 92 86 42 -
0.3 104 107 44 —
0.1 126 101 85 =
Maize 1 135 99 96 101
0.3 150 94 100 100
0.1 162 107 117 122
White 1 118 41 18 —
mustard 0.3 137 75 55 &
0.1 129 83 66 —
Scentless 1 63 45 32 —
o b 0.3 92 43 38 =
0.1 102 99 65 —

The table shows average values for four trials

All test plants were studied for the responses to Simazine. Maize
showed no manifestation of impairment; on the contrary, 10 days after
treatment the plants were dark green, as distinct from the controls. It is
an interesting fact that respiration rate of wheat was affected from the very
first day, although even on the tenth day the plants showed no signs
of impairment. Wheat began to yellow only after a 14-day exposure to
the herbicide. In silky apera the signs of impairment (wilting) occurred
at the concentration of 1 mg 1-1 already the fourth day from treatment
and on the tenth day the plants were almost entirely wilted. At lower
concentrations only leaf tips were dry. Mustard had dry cotyledons on
the fourth day and the plants were almost completely wilted on the tenth
day. Similar symptoms were observed in scentless mayweed. When lower
concentrations were used, the impairment was not so severe.

The results prove the finding mentioned already in previous papers
by the same autEors (Chodovd, Zemanek, 1971ab): The study
of the effect of herbicides on some physiological processes (especially
on respiration) may. serve as a certain criterion ot plant resistance to
herbicides.
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CHODOVA D., ZEMANEK J. (Ustav ochrany rostlin, Praha - Ruzyné&). Vliv herbi-
cidu simazinu na intenzitu dychani hermdnkovce primorského, chundelky metlice,
hoiéice bilé, pienice a kuku¥ice. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 293-298, 1976.

V laboratornich pokusech byl sledovan vliv herbicidu Gesatopu (50%, simazin) na
intenzitu dychani nadzemnich d&asti razné citlivyech rostlin k tomuto herbicidu.
Bylo zjisténo snizeni intenzity dychani u psSenice, hoi¢ice, chundelky metlice a her-
mankovce primorského. Rozdily zplsobené riznymi koncentracemi (vyjma hermaéan-
kovce) a rozdily zpusobené jednotlivymi dny pii stanoveni intenzity dychani byly
vysoce prukazné. U kukufice byly tyto rozdily neprakazné. Horcice, chundelka a her-
mankovec byly posSkozeny pri uziti vSech koncentraci, pSenice a kukurice béhem
10denniho pokusu poskozeny simazinem nebyly.

citlivost a odolnost; simazin; intenzita dychani

XOHOBA ., BEMAHEK M. (Hayuno-uccienoBaTeJbCKUil MHCTUTYT 3aIUThl pacteHuii, Ilpara -
- Pyssie). Bauanme repbunmaa CHUMasaMHa Ha MHTEHCHBHOCTh ABIXAHHA DOMAIUKH Hemaxydeif,
MeTXHUp OGBIKHOBEHHOH, ropumner 6enoi, mureHHMNer u KyKypyssl. Shor. UVTIZ - .Ochr. rostl.
12 (4) : 293-298, 1976.

B snafopaTopumix ommiTax Hayuanu BAuAHMe rTepbunmaa lesatoma (509, cumasmm) Ha
MHTEHCHBHOCTh IbIXaHMs HalI3eMHLIX 4YacTeil pACTeHHH C pasHOi UyBCTBHTENBHOCTBIO K 3TOMY
rep6ununy. YCTaHOBJEHO MNOHM’KeHWe MHTEHCHMBHOCTH INBIXAaHMS y NIIEHMIIbl, TOPYHIBI, METIUIILI
OOLIKHOBEHHO} M pOMallKy Hemaxyded. Pasnuuus, BbISBaHHbIE pPAasHBIMM KOHI[eHTpauuaMu (3a
MCKJIIO4eHMeM POMAIIKH), ¥ pa3ju4Ms, BHI3BAHHbIE OTHENBHLIMU NHAMH IIPH ONpeNeJeHHH HHTeH-
CHBHOCTH IbIXaHUSA, GBIIM BHICOKO HOCTOBEPHBI. Y KYKypy3Hl STH PasaMUMsA GBIIM HETOCTOBEPHBIMH.
Fopuuua, Mernuma M poMamka OBIM MOBPEXXIEHbl NPHM TPUMEHeHUM 000l KOHLEeHTpAIuu,
NeHHna ¥ Kykypysa B xone 10-mHeBHOro ombita He OblIM CHMasMHOM TOBPEXKIEHL BOBCE.

YyBCTBHTEJBHOCTE I BOCNPHMMYHMBOCTH, CHMA3HH; HMHTEHCUBHOCTH HIBIXaHHA
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THE EFFECT OF SUBLETHAL DOSES OF THIOMETON
ON INSECTICIDE RESISTANCE IN PYRRHOCORIS APTERUS L.
(HETEROPTERA, PYRRHOCORIDAE)

A. HONEK, I. NOVAK

HONEK A., NOVAK I. (Institute of Plant Protection, Praha- Ruzyné&). The
Effect of Sublethal Doses of Thiometon on Insecticide Resistance in Pyrrhocoris
apterus L. (Heteroptera, Pyrrhocoridae). Sbor. UVTIZ - Ochr. rostl. 12 (4) : 299-
-305, 1976.

The treatment of larvae and/or young imagines of P. apterus with sublethal
doses of thiomelon changed subsequent susceptibility to the same insecticide
and increased the variation in the length of survival of insects. The changes
in resistance, especially its increasing, are small and apparently of little com-
mercial importance. The increase in variation, however, may facilitate the
selection of resistant strains.

insecticides; resistance

The resistance of insects to pesticides, in most cases, is due to the
selection of strains with greater capacity to resist the intoxication. This
capacity is most(liy determined by the greater quantity of detoxifying
enzymes produced by resistant strains, although other factors (physiolo-
gical or behavioural) may be involved. This genetically determined level
of resistance, however, can be altered by a previous experience with
insecticide itself. The early experiments led to the conclusion that such
a treatment only increases the probability of death under subsequent
exposure to lethal doses (Crow, 1957). Recently a number of authors
have reported the increase in the activity of various detoxifying enzymes
after exposure to the insecticide. The effect depends on the strain used (oa
its original level of enzyme activity), on the physiological status of insect
(e. g. age) as well as on the kind of inducer (toxical or nontoxical)
(Terriere and Yu, 1974). These great physiological changes are
accompanied by a relatively modest increase in resistance (Walker
and Terriere, 1970; Yu and Terriere, 1973). Thus the two-
-step model was proposed of an insecticide resistance origin (Perry and
Agostin, 1974). It involves: (1) the selection of a resistant strain and
(2) the induction of detoxifying enzymes to greater activity.

We investigated whether some changes in insecticide resistance might
arise even in natural population, provided that exposure to sublethal doses
was really long (several weeks or so), as it occurs in the nature.

MATERIAL AND METHODS

We used the species Pyrrhocoris apterus L. (Heteroptera, Pyrrhocoridae) in
our experiments. The larval development in this species lasts for about four weeks
and diapausing imagines can survive several months (at the temperature of about
20—25°C). In order to reveal even small changes in resistance, we observed the
differences in survival under the conditions of chronical poisoning with low lethal
concentrations of insecticide rather than the effect of one exposure to a high dose.

The material originated from the site of Hostivice in western surroundings of
Prague. The experimental animals (first generation) were bred from eggs in labora-
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tory conditions, short day (12 h light, 12 h dark) and 25°C (larvae) or 21°C (ima-
gines), fed by linden seeds. The larvae were supplied with drinking water or 25 ppm
or 100 ppm water emulsions of thiometon, prepared from the Czechoslovak product
Intration 50. Soon after the imaginal moult the adults from each of these three
replicates were sexed and divided into groups of 50 animals. Within each replicate
the groups of males and females were supplied with water or 200, 400, 600 and
800 ppm emulsion of thiometon. The concentrations of 600 and 800 ppm appeared
to be lethal within 100 days. In water or 200 and 400 ppm water emulsions of thio-
meton there was 2—59, mortality during the first 100 days. After 100 days the
individuals from these breedings were transferred to the lethal dose (900 ppm)
and the length of survival was measured. The counts of dead animals were
made every two days, the criterion of death being the complete immobility.
The total mortality in controls after the termination of experiments did not exceed
59/,. Therefore no corrections of the death rate in our experiments were made. In
this paper we reserve the term ,sublethal“ for the doses eliciting no mortality at
a given time (LDo). ’

RESULTS
THE EFFECTS ON SENSITIVITY

The young imagines reared on O, 25 and 100 ppm thiometon emul
sions as larvae were tested for the length of survival when 600 and
800 ppm water emulsions of thiometon were offered as the only source
of drinking. The Pyrrhocoris tolerate these doses for a rather long time.
The mean length of survival in replicates on 600 ppm was about 55—80
days; on 800 ppm it was substantially shorter, about 30—60 days. The
males were killl)ed sooner than females. The length of survival was affec-
ted by the concentration of thiometon offered to the tested insects du-
ring their larval development (Fig. 1—4). This pretreatment of larvae
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800 ppm thiometon emulsion (in water) was offered as the only source of drinking
to the tested imagines. The males and females were supplied with water (a), -
25 ppm (b) and 100 ppm (c) water emulsions of thiometon as larvae
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diapausing imagines during this time. After subsequent exposure to 900
ppm the length of survival (Table I) differed according to the concentrat-
ion which the insects experienced as larvae (0, 25, 100 ppm) as well as
imagines (0, 200, 400 ppm). The 100-day treatment of imagines with
a high sublethal dose (400 ppm) of insecticide significantly decreased the
length of survival, while 200 ppm had practically no effect in comparison
with the control. The results diifered also substantially according to the
larval pretreatment. The samples which were treated with the insecticides
during the larval development were less resistant than the nontreated
ones.

It appears from these results that the uptake of sublethal doses of
insecticides can influence the subsequent sensitivity of a population to
insecticides. The changes are sufficient to cause rather large ditferences in
survival after exposure to lethal doses. The precise mechanism determi-
ning the amount and direction of changes remains unresolved. It only
agpears that the larvae are more sensitive than imagines to the action
of very low doses, and only the low doses can, sometimes, affect the
resistance positively.

THE EFFECTS ON VARIATION

Besides the changes in an over-all level of resistance of a population,
the arrangement of our experiments enabled to estimate the individual
variability in the length of survival (Tab. I). The change in variability
in the length of survival is best apparent when the variability is expre-
sed relatively as a ,coefficient of variation“ (i. e. the standard deviation
is expressed in per cent of the arithmetical mean). When compared in this
way, the relative variability increased in most cases with a sublethal dose
which the animals met with. In some cases also the absolute maximum
survival length was greater in treated than in nontreated animals. More-
over, sometimes it was so, even when the mean length of survival in both
samples did not differ or was slightly shorter in the treated sample. This
indicates the positive effect of experience with sublethal doses on an
increase in variability. A small portion of population may gain a relatively
greater advantage in treated than in nontreated population.

DISCUSSION

In our experiments we ascertained the influence of pretreatment with
sublethal doses both on the changes in the level of susceptibility to insecti-
cides in population and on the variability of individual responses within
the sample.

As tar as the changes in susceptibility are concerned, we ascertained
only relatively unimportant ones. The small differences in the results ob-
tained may be due to the fact that the differences in sensitivity do not often
perfectly reflect the amount of biochemical changes in the insect body.
Thus, whereas a 25-fold increase of heptachlor oxidase activity was induced
by phenobarbital in a susceptible strain of houseflies, only approximately
a twofold increase in resistance was observed, when the flies were tested
against low doses of propoxur (Yu and Terriere, 1973). However,
just the changes of resistance in vivo are important in the field conditions.
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I. The effect of pretreatment with sublethal doses of thiometon on sensitivity to the same insecticide

Pretreatment Length of survival (days) on 900 ppm water emulsion of thiometon
Larvae Imagines Males Females
(all the life) (100 days)
ppm ppm N Range X + SD | V (%)*) l N Range X 4 SD V (%)*)
0 0 28 5-35 25.0 £ 5.7 22.7 29 19-51 39.4 4 7.6 19.3
0 200 27 9-35 23.1 + 5.6 24.3 32 16—51 29.2 +9.8 29.2
0 400 16 5—-26 10.4 + 5.6 53.8 29 9-35 21.0 + 7.0 33.3
25 0 30 5—-26 12.1 4+ 4.9 40.5 30 26—44 35.8 1+ 4.6 12.8
25 200 30 9—-21 15.2 +-3.3 21.7 30 19—-44 33.14+ 75 22.7
25 400 20 5-30 9.5+ 5.8 61.0 30 5—47 20.8 + 9.9 47.6
100 0 30 12—-26 19.2 4+ 3.4 ) b 27 19—-44 30.6 +- 5.8 19.0
100 200 21 12—-26 19.4 4 4.0 20.6 = — — -
100 400 31 5—-19 11.1 4+- 3.4 29.3 25 9—42 21.8 + 9.0 41.3

*) Coefficient of variation (V = SD X 100 X x-1)




The insecticide pretreatment influenced the resistance in some cases nega-
tively, in other cases positively.

We see the main contribution of our work in increasing the know-
ledge, how different inductive procedures may affect the results. The
auestion of the inductive dose is of prime importance. Terriere and
Yu (1974), summarizing available information, conclude that the effec-
tive dose was always rather high. In resistant strains it exceeds the lethal
doses for sensitive pogulations. For the resistant strains themselves, ho-
wever, in which in induces resistance, it is sublethal (at least in modes
of application used in experiments). On the other hand, the authors
who ascertained a negative effect of insecticide pretreatment on subsequent
resistance, worked with fairly high doses, causing considerable mortality
after the pretreatment: 17—37 % (Hoffman et al, 1951), 10-82%
(Chang and Crowell, 1953), 30-70% (Beard, 1952). Such
doses decreased subsequent resistance either by irreversible damage of
the organism (Chang and Crowel, 1953) or by leaving remnats of
unmetabolised toxicants which interfered with toxicants of subsequent ex-
posure (Hoffman et al, 1951). In our experiments only really sub-
lethal doses had (sometimes) positive effects. When the doses approached
the threshold of lethality, they had clearly harmful effects. The second is
the question of appropriate time when the doses should be applied. Accor-
ding to our experience, the treatment of larvae seems to be more effec-
tive than the treatment of (diapausing) imagines.

In our experiments we ascertained also the relative increase in the
variability in tolerance to insecticides among the individuals of treated
samples in comparison with those of nontreated ones. It signifies that
certain individuals are apparently induced to greater relative resistance.
As the individuals, carrying the preadaptive genes for insecticide resistance
are also most capable of resistance induction (Terriere et al., 1971),
it appears that the survivors of subsequent insecticide impact will be with
greater probability the insects carrying those genes. In this way, in our
opinion, the increase in variability as a response to treatment with suble-
thal doses may create better conditions for the operation of selection
and thus hasten the formation of resistant strains.
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HONEK A. NOVAK 1. (Ustav ochrany rostlin, Praha - Ruzyng). Vliv subletdlnich
ddvek thiometonu ma odolnost ruménice pospolné, Pyrrhocoris apterus L. (Hetero-
ptera, Pyrrhocoridae) viéi insekticidiim. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 29-305,
1976.

Po oSetreni larev nebo mladych imag ruménice pospolné subletdlnimi davkami thio-
metonu byla pozorovana zménéna citlivost imag k pouzitému pripravku a zvySend
variabilita v délce piezivani. Zmény odolnosti, zejména jeji zvySeni byly malého roz-
sahu a nelze tedy predpokladat jejich ekonomicky vyznam. Naproti tomu vzrust va-
riability muze vytvaret predpoklady pro selekci rezistentnich kment.

insekticidy; odolnost

TF'OHEK A., HOBAK M. (Muctutyt 3amurst pacrenuif, Ilpara - Pyspne). Bauanue cy6ieransHeix
103 THOMETOHa Ha yCTOMuMBOCTE KpacHOro kmoma Pyrrhocoris apterus 1. (Heteroptera,
Pyrrhocoridae) ¥ uHcexrugmmam, Sbor. UVTIZ - Ochr. rostl. 12 (4) : 299-305, 1976.

ITocne 06paboTKi JMYMHOK HMJIM MOJONBIX MMAaro KpacHOTO KJONA CyBJeTajpHEIMH NO3aMH THOMe-
TOHa, HabJaIOIaNOCH USMeHeHHe YYBCTBUTEJBHOCTH HMAaro K HCHOJB30BAHHOMY CpPEICTBY M YBeJH-
uYeHHe M3MEHUMBOCTM B IIpOllecce Mepe)XMBaHusA., VIaMeHeHMs yCTOMYMBOCTH, TJaBHBEIM O6pasoM
ee TIOBBIIIEHME, ObIIM HeGONBIIMMU M IIOTOMy HeJb3sd OXKHIATh, YTO OHM MMEIOT SKOHOMHUEeCKoe
sHavenue. Hao5opor moBhlIeHHe M3MEHUHMBOCTH MOMKET CO3[aBaTh NPENNOCHIIKM IJA CeJNeKITUH
YCTOMYHUBEIX KIJIOHOB.

HMHCEKTHUIMLI; yCTOHYHMBOCTH
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REVIEW

FOREST PLANT PATHOLOGY

Cerny, A.: Lesnickd fytopatologie. 1976. Published by State Agricultural Publishing
House (SZN), Praha, Czechoslovakia. 320 p., 200 figs., (in Czech).

In this book an attempt has been made to place before practical foresters and
university students of forestry a complete account of the more important diseases
of forest tree and timber as well and possible means for their control.

The book is divided in two main parts. Contents of the general part: Intro-
duction. Section 1. Importance of forest plant pathology. History of forest plant patho-
logy. What forest tree disease means. Conditions of forest tree diseases occurrence.
Relationships between host and pathogen. Occurrence of infection and disease of
forest tree. Spread of forest tree diseases.

Section 2. Protection of forest trees against diseases and their control. Funda-
mental presumptions for protection and control of forest tree diseases. Knowledge
of conditions important for disease occurrence. Phytopathological checking. Phyto-
pathological prognosis. Epiphytology. Symptomatology and diagnosis. Quarantine pre-
cautions.

Section 3. Etiology of forest tree diseases. Nonparasitic diseases. Parasitic di-
seases.

Section 4. Control methods for forest tree diseases. Seed dressing and seed
disinfection. Soil disinfection. Control of diseases by fungicidal spraying, dusting
and other applications. Fungicides used for controlling forest tree diseases. Acts and
regulations for fungicides application. Machinery used for application of fungicides.
Agrotechnical means of forest tree protection against diseases. Resistance breeding
against forest tree diseases. Eradication of disease sources. Therapy of diseased trees.
Biological control of forest tree diseases.

The second special part has the following chapters: Section 1. Dumping off
forest tree seedlings. Section 2. Diseases of conifers, fir, spruce, whitepine, black-
pine, limba, pseudotsuga, kneepine, larch, Weymouth pine. Fungi causing conifer wood
coloration. Saprophytic wood decaying fungi of conifers.

Section 3. Diseases of leafy tree. Beech, oak, ash, elm, maple, common horn-
beam, birch, quaking aspen, poplar, willow, alder, lindentree, locust tree (accacia),
gleditsia, mountain ash, horse chestnut, chestnut, oriental plane tree, occidental plane
tree, wild cherry, walnut.

Section 4. Technical precautions for timbre protection in forest storage stands.

Section 5. Important wood decaying fungi in buildings and mines. Literature
references. Index of Latin names. Index of Czech names. Index of Slovak names.

In general this book may be recommended as a good source of information on
forest tree diseases and forest plant protection not only for those readers referred
to above but also for the other workers including research workers who will find in
this book some valuable and basic information from many branches of forest plant
pathology.

B. A. Kvicala



DETERMINATION OF ATRAZINE RESIDUES BY A BIOASSAY
METHOD

J. BENADA, M. VANOVA

BENADA J., VANOVA M. (Cereal Research Institute, Kromé&riz). Determination
of Atrazine Residues by a Bioassay Method. Sbor. UVTIZ - Ochr. rostl. 12
(4) : 308-314, 1976.

First leaf segments of barley seedlings were floated in a full nutrient medium
containing atrazine, which inhibits the photosynthesis. A wetting agent was
added to the solution and dishes with the segments were transferred to an
illuminated room with the temperature of 23—25°C. After 16 hours in re-
gular time intervals the numbers of cuttings which had sunk in each dish
were recorded. The rate of sunk segments was dependent on the concentration
of herbicide and to some extent on the age of leaves and on temperatures,
too. The oat leaf segments gave similar results as barley segments. The residues
in soil were assessed in the water extracts. By this method 0.005 mg of atrazine
in one litre solution can be detected.

herbicide; barley; oat

In recent years, the results of numerous investigations have been
published in which the presence of triazine herbicides at intervals after
application has been assessed by the use of an indicator in situ (Swit-
zer and Rauser, 1960), by chemical estimation (Burschel, 1961;
Roadhouse and Birk, 1961), or by the use of various bioassay
techniques (van der Zweep, 1958, Aelbers and Homburg,
1959; Burnside etal, 1961). Zemanek et al. (1976) presented
a bioassay method for the determination of atrazine residues in water.

Bioassay techniques to measure soil persistence have an advantage over che-
mical methods of estimation because they measure directly the residues which are
capable of affecting plant growth. Extraction techniques used in chemical methods
can remove residues which are too firmly adsorbed in soil to affect plants and
such methods do not always differentiate the herbicide from possible biologically
inactive products of degradation. On the other hand chemical techniques can often
determine smaller amounts with greater precision.

Oat (Avena sativa L.) has been the plant species most frequently used in bio-
logical assays of soil for these triazine herbicides. Behrens (1970) gives a compre-
hensive review of literature dealing with biological assays for the triazine herbici-
des in soils. Most methods are based on the growth of seedlings and on comparison
of either length or weight of shoots or roots with controls.

In our experiments we have modified a technique of Truelove et al. (1974)
based on the inhibition of photosynthesis in leaves.

MATERIAL AND METHODS

In the original method of Truelove et al. (1974) the tissue excised from
cotyledons of 10-day old pumpkin (Cucurbita pepo L.) seedlings was floated in
a phosphate-based medium containing a photosynthesis inhibitor, transferred to an
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oscillating platform and illuminated at the intensity of 30 klux at approximately
28°C. At regular time intervals, shaking was halted and the numbers of discs or
half-discs which had sunk in each treatment were recorded. The disecs sank in
a few hours if photosynthesis had been inhibited. Otherwise they continued to flow.
In darkness no photosynthesis occurs and discs sank both in the presence and ab-
sence of a herbicide. ’

For our experimental conditions we had to modify the original method of
Truelove et al. (1974). The cotyledons of pumpkin were replaced by the coty-
ledons of the cucumber cv. Produkta. It was found that the time required for their
sinking was too long and not suitable for the time schedule in the laboratory. We
tried to use the leaf blades of barley seedlings of the cv. Ametyst grown in the
glasshouse with good results. The leaf blades of the oat cv. Diadém were used too.
The segments of the length of 7 mm from these leaves (the tops and bottoms were
omitted) were transferred to the herbicide solution or to the water extract from soil.
To all solutions or extracts two drops of the wetting agent Citowett and traces
of chloramphenicol per one litre were added. The model solutions contained either
phosphate buffer (pH 6.7) or 0.1Y%, nutrient salt Herbapon (manufactured by Synthe-
sia, Kolin) and decreasing amounts of Zeazin, containing 509, a. i. of atrazine
(product of the Chemical Works of J. Dimitrov, Bratislava). For extracts 100 g dry
soil and 300 ml of half-strength nutrient solution with following filtration were used.

The controls contained all ingredients with the exception of atrazine. The
details of individual experiments are given in texts to tables.

The glass dishes with 50 segments of cereal leaves in the 200 ml solution were
iransferred to a room with the temperature of 23—25°C under continuous illumi-
nation of 4,000 lux. After 16 hrs in regular time intervals the number of cuttings
which had sunk in each dish were recorded. At that time the content of dishes was
stirred with a glass rod. The time in tables is given from the beginning of expo-
sition. The concentration of herbicide is expressed in mg of atrazine in one litre.
The results are expressed in percentage of sunk segments.

RESULTS

1. The effect of the substrate with phosphate buffer or with nutrient
solution (Herbapon) on the buoyancy of barley leaf segments

It was found that the segments in the full nutrient solution began to
sink earlier. Nevertheless, at the end of the experiment after 22 hrs the
differences obtained with both phosphate buffer and full nutrient solut-
ion were very close with the exception of the lowest concentration of
atrazine. Using this method 0.005 mg of atrazine in one litre solution can
be detected. In these preliminary experiments we obtained some varia-
tion in the time necessary for buoyancy and therefore we investigated
the effect of some factors.

2. The effect of temperature

At a lower temperature the sinking is dela¥ed. At a higher tempera-
ture the sinking is very early, even in controls. The best results were
obtained at the temperature of 25 °C.

3. The effect of the concentration of a wetting agent

Two drops of the wetting agent Citowett in one litre solution did not
cause sinking even after 24 hrs. With the increasing concentration the
sinking increased. Nevertheless, even with the addition of 15 or 30 drops
only very few segments sank after 21 hrs. When adding only two drops
of the wetting agent per one litre in most experiments its toxicity was
negligible.
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4. The comparison of barley and oat seedlings

The oat segments began to sink earlier, but at the end of the expe-
riment (after 24 hrs) the difference between barley and oat was very
small.

5. The estimation of the variability of biological material

The experiments were performed on five different days using four
concentrations of atrazine (Table I) and at four repetitions. The variation
is expressed as a standard error (sg). The first leaves were taken from
plants grown in the glasshouse. In experiments carried out on March 30
and 31 the leaves from the same set of plants were used. In these two
days it could be seen how the buoyancy increased with the age of leaves.
The most suitable leaves for these experiments are the first leaves of seed-
lings when the second leaf overgrows the first one. Nevertheless, there
is variability of segments in sensitivity to atrazine and it could be probably
diminished by mixing all segments and thereafter dividing them to indi-
vidual dishes. The variability is supposed to be the cause of an irregular
reaction of segments to decreasing concentration of atrazine in some ex-
periments (e. g. on March 29).

6. The comparison of the sensitivity of different leaves of barley plants
grown in the field to atrazine

The leaves were counted from the bottom and were taken from the
main tiller. On the date of experiments (May 5) four leaves were comple-
tely grown, the fifth leaf was only partly developed. In this experiment
the leaves from the field were compared with the first leaves of seedlings
from the glasshouse. In Table II the means of two repetitions are presen-
ted. Only one concentration (0.5 mg 1-!) of atrazine was used. From
this experiment it can be concluded that the leaves with the supposed
highest assimilation activity (3rd leaf from the bottom) had the lowest
buoyancy. These leaves are not suitable for the estimation of atrazine
because the inhibition by low concentrations of atrazine is surpassed by
high assimilation. On the contrary this test can be suitable for estimating
the relative assimilation activity of leaves in physiologic studies. The first
leaves from the glasshouse, as well as from the field, showed very similar
sensitivity to atrazine in this experiment.

7. The estimation of atrazine adsorption to soil components.

The given amounts (Table III) of atrazine were added to 100 g of dry
sandy loam soil and mixed thoroughly with 300 ml of water several times
during one hour. The suspension was then filtrated in the course of ano-
ther 6 hours. The filtrate was taken in four repetitions for measurements
on buoyancy of seedling segments and compared with the atrazine solu-
tion (0.5 mg 1-1). This experiment was repeated several times and the
variability was expressed as the mean error. The results are shown in Table
IIT. When comparing the addition of the same amount of atrazine to
soil and to a nutrient solution one can see that buoyancy in the nutrient
solution was approximately the same or higher than in the filtrate. The
adsorption of t%is type of soil was low. However the addition of atrazine
to soil resulted in disturbed reactions of segments in comparison with
experiments in nutrient solutions shown in Table I.
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I. The estimation of variability in buoyancy of segments from barley leaves of the cv.

Ametyst. n = 4

Concentra- Percentage of sunk segments
Date tion‘of
atrazine 16 17 18 19 20 21 22 23
mg 1-/hrs X sx % sx x sx % X x sx % sx % X x sx
March 29 2.5 3.50 1.30 | 6.50 .2.50 | 10.00 6.76 | 18.00 8.28 | 28.50 12.90 | 48.50 13.28 | 62.00 11.60 | 74.00 8.36
0.5 0.00 0.00 | 1.00 0.00 | 2.50 1.92 | 6.00 524 | 9.00 8.50 | 24.50 12.82 | 42.00 12.26 | 62.50 10.40
0.25 0.00 0.00 1.50 0.56 450 1.74 | 12.50 5.30 | 20.50 7.60 | 40.00 15.02 | 49.00 17.70 | 57.50 19.68
0.05 0.00 0.00 | 0.00 0.00 | 0.50 0.00 | 2.00 2.00 | 4.50 2.06 | 11.50 5.18 | 25.00 8.72 | 50.00 15.02
0 (Control) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.56 1.50 1.00 1.50 1.00
March 30 25 29.50 10.96 | 45.50 13.58 | 67.00 12.64 | 79.50 7.08 | 84.00 6.54 | 92.00 4.08 | 95.00 1.74 | — —
0.5 14.00 7.52 | 23.50 7.84 | 38.50 8.62 | 55.00 8.70 | 74.00 1.82 | 85.00 1.74 | 87.00 3.00 | — -
0.25 10.50 5.00 | 20.50 8.18 | 38.50 7.46 | 40.00 4.32 ; 72,00 3.72 | 77.00 4.20 | 84.00 2.94 | — —
0.05 250 1.92 4.00 2.70 | 10.00 3.36 | 20.20 3.36 | 34.50 5.38 | 45.50 5.50 | 56.00 4.08 — —
0 (Control) | 0.00 0.00 | 0.00 0.00 (| 0.00 0.00 | 0.00 0.00 | 0.00 0.00 ( 0.00 0.00 | 0.00 0.00 | -— —
March 31 25 59.50 4.48 | 71.00 3.92 | — — | 86,50 1.92 | 9250 250 | — — 97.50 19.2 | 99.50 0.56
0.5 1250 2.24 | 28.00 856 | — — | 49.00 9.72 | 5850 8.98 | — — | 6850 9.42 | 80.50 8.34
0.25 1.00 1.00 | 200 140 | -— — 13.00 2.38 | 24.00 282 | — — | 40.00 4.90 | 60.00 4.36
0.05 0.00 0.00 | 0.00 0.00 | — — 1.50 0.56 | 2.00 0.00 | — — 7.00 2.06 | 29.00 3.86
0 (Control) | 0.00 0.00 | 0.00 0.00 | — - 0.00 0.00 | 0.00 0.00 | — — 0.00 0.00 | 00.00 0.00
April 1 2.5 88.50 1.00 | 93.00 0.60 | 97.00 0.56 — — 99.50 0.00 — — 99.50 0.00 — —
0.5 85.00 5.16 | 89.50 4.28°| 91.50 3.50 | — — | 9550 222 | — — 19950 056 | — —
0.25 80.00 7.54 | 83.50 8.28 | 90.00 5.94 | — — | 9350 516 | — — [ 97.00 056 | — -
0.05 50.50 11.16 | 66.00 8.72 | 79.50 7.54 — — 82.50 7.04 — — 91.50 3.96 — —
0 (Control) | 0.00 0.00 [ 2.00 0.44 ( 4.00 130 | — — 6.00 152 | — - 14.00 3.10 | — —
April 7 2.5 66.00 5.88 | 7250 3.70 | — — | 7850 3.42 | 84.00 044 | -— — 19050 4.10| — —
0.5 32.50 4.66 | 38.50 4.28 - — | 58.00 3.90 | 66.00 4.24 | — — | 8L00 236 | — —
0.25 18.50 8.06 | 25.00 7.76 — — 48,50 4.50 | 61.50 5.68 — - 78.00 2.94 — -
0.05 6.00 1.82 | 10.00 258 | — — | 20.00 4.16 | 2450 5.60 | — — | 4250 420 | — —
0 (Control) | 0.00 0.00 ([ 0.00 0.00 | — — 0.00 0.00 | 0.00 0.00 | — — 150 1.00| — -




II. The sensitivity of different leaves of barley plants grown in the field (cw.
KM 1192) to atrazine (0.5 mg 1-1). Means of two repetitions. Without atrazine
no buoyance was observed

Ol Percentage of sunk segments
leaves/hrs
16 17 18 19 20

Glasshouse
seedlings 36 57 63 72 82
Field:
1st leaf 34 57 60 83 87
2nd leaf 18 31 46 55 61
3rd leaf 4 6 8 19 36
4th leaf 6 17 34 38 41

8. In foregoing experiments dry matter of segments was estimated in
the control dishes after exposition. The dry matter of segmenis
floated in atrazine solutions was decreased (e. g. on May 17 by
5.25 mg and on May 18 by 8.71 mg).

9. The estimation of atrazine concentration to which the extraction
should be compared

Barley was grown in hydroponic culture in the glasshouse during
May with addition of increasing amount of atrazine. When the second
leat was developed, then rapid wilting of leaf tips or blades appeared. The

lants in vessels containing 0.50 mg of atrazine in one litre were little

amaged and the wilting increased with increasing concentrations (Table
IV). The concentration of 0.50 mg of atrazine in one litre can serve as
a standard in buoyancy tests. When the percentage of sunk segments
is close to this control, then cereals cannot be sown without danger. When
the percentage is substantially lower or close to the control without atra-
zine, the cereals can be sown in this soil. Here the great leap is striking
in the reaction between the concentration of 0.25 and 0.05 mg 11 which
can be seen from results shown in Table I, too. This test was verified by
taking soil samples from the field in which atrazine was applied and by
cultivation of barley in these samples in the glasshouse as well as by
sowing barley to these places in the field. It is necessary to be aware
that the content of atrazine changes and decreases during the time. For
example in a field in which damage on winter wheat appeared at the
beginning of April, no residues coul%l be proved a month later and barley
}glrew well on this place in the field as well as in this soil in the glass-

ouse.

10. The use of this test for estimation of the water pollution with atra-
zine
The samples of water can be compared with standard concentrations
of atrazine in a nutrient solution.

11. In all tests two to four repetitions should be used to exclude the
variability of biological material. For practical purposes the count-
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ﬁ III. The absorption of atrazine in sandy loam soil. Seedling first leaves from the glasshouse
1)
Percentage of sunk segments
Q Concentration
Date of atrazine 16 17 18 19 20 21
g mg 1=/hrs ¥ sE £ sE £ sE i sE 2 sx ¥ sx
>
w May 17 25 56.50 10.00 64.50 5.74 80.50 6.90 87.50 5.86 91.50 5.20 96.00 3.20
2 0.5 27.50 4.04 37.00 4.20 4350 3.60 4950 4.12 56.50 2.22 64.50 1.92
0.25 950 1.92 16.50 2.82 23.50 5.32 33,50 7.60 37.50 8.36 40.00 7.60
E 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. Control
3 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5 11.50 1.72 18.50 2.16 31.50 1.30 43,50 2.80 57.00 2.16 63.00 1.74
May 18 2,5 62.00 7.40 68.50 1.54 78.50 5.34 83.50 3.58 86.50 3.56 87.00 3.52
0.5 63.00 8.02 73.00 22.16 83.00 6.52 89.50 7.60 93,50 3.56 96.50 2.40
0.25 20.50 3.86 30.50 7.54 35.00 11.14 4250 9.80 55.50 9.94 67.50 8.22
0.05 3.00 1.92 4.00 2.44 8.00 2.04 11.50 3.10 19.50 5.25 21.50 5.90
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00
Control
0 0.00 0.00 0.00 0.00 0.50 0.00 1.50 1.00 2.00 1.40 250 1.28
0.5 76.00 2.94 84.50 1.00 92,50 2.06 96.50 1.52 97.00 1.30 99.50 0.56
May 20+ 2.5 53.00 6.52 87.00 3.50 92.00 2.58 9550 2.22 97.00 1.30 98.50 1.00
0.5 24.00 3.74 61.50 6.70 66.00 7.50 69.50 5.56 77.00 4.78 83.00 4.12
0.25 19.50 2.22 49.00 5.26 3450 5.38 57.50 5.44 61.00 5.18 67.00 6.60
0.05 3.00 5.60 10.00 1.42 1250 2.08 17.50 3.16 20.50 1.30 22.00 1.40
0 250 252 17.50 4.92 21.00 5.20 25.00 5.80 3250 7.18 33.50 8.26
Control .
0 0.00 0.00 10.00 3.64 1250  4.44 1550 3.96 23.00 5.00 25.00 3.88
0.5 13.00 1.74 78.00 3.74 87.00 2.08 90.00 2.16 93.50 2.64 98.50 1.00
May 24++ 2.5 40.00 14.34 55.50 14.48 60.50 14.58 63.00 8.68 7450 9.92 79.50 7.10
0.5 27.00 13.02 37.50 13.58 4450 12.86 55.50 12.80 63.00 10.96 69.00 9.82
0.25 1250 4.68 26.50 10.18 32.50 10.96 42.00 13.42 52.50 12.96 57.50 12.00
0.05 0.00 0.00 0.00 0.00 0.50 0.00 0.50 0.00 1.50 1.00 2.00 1.40
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Control
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.5 2.00 0.82 3450 5.50 51.50 7.70 64.44 7.40 87.50 3.00 92.00 3.90

+ too young leaves, very early buoyance

++ segments of the third leaf from the field vere used




IV. The effect of decreasing concentration of atrazine on phytotoxicity of barley
seedlings in hydroponic culture in the glasshouse grown during the month of May.
Two hydroponic vessels were used for each concentration. Means of 40 plants
are presented

Gbneenimiton Length (mm) Dry weight (mg)
of atrazine mg 1!
shoots roots shoots roots

2.5 140 117 17 7
0.5 155 133 19 8
0.25 170 137 20 9
0.05 280 200 44 20
0 (Control) 269 212 ) 55 30

ing of the percentage of sunk segments may be done only after
20 hours when the segments were transferred to dishes, but the seg-
ments should be stirred with the rod every hour. The necessary time
depends on the age of leaves and therefore on the time when the seg-
ments in the control solutions without atrazine begin to sink. For
testing the first leaf of plants grown in the glasshouse should be
taken at the time when the second leaf overgrows the first leaf. The
temperature should be 25°C. Evaluating the results it is necessary
to take into consideration the time and the percentage of sunk seg-
ments. The extraction of soil should be made for 24—48 hrs

DISCUSSION

Biological assay methods are of particular importance in studies
of an influence of edaphic and climatic factors on the phytotoxicity of
triazines. Accurate, expensive equipments are not necessary in conduct-
ing bioassays. Furthermore, they are relatively simple to conduct. These
are additional significant advantages over present chemical assay tech-
niques.

The methods using the inhibiton of plant growth (Zemédnek
et al., 1976) and other methods as cited by Behrens (1970) are more
time-consuming. The methods evaluating the inhibiting effect of photosyn-
thesis are more rapid and specific for a distinct group of herbicides. For
example it is possible to measure the oxygen rate produced by photo-
synthesis using bioluminescence of some bacteria (Tchan et al., 1975).
Using this method results can be obtained within one hour. For our condi-
tions this method was not accessible. On the contrary very good results
were obtained using the method of Truelove et al. (1974). This
method with our adaptation is very simple and rapid so that it is suitable
for the practical use on a large scale. Truelove et al. (1974) showed
different sensitivity of different species in this test. Moreover we have
shown that the sensitivity depends on the age of organs, too.
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BENADA J., VANOVA M. (Vyzkumny ustav obilnaisky, Kromériz). Zji§fovani re-
zidui atrazinu biologickou metodou. Sbor. UVTIZ - Ochr. rostl. 12 (4) : 307-314, 1976.
Ukrojky prvnich listi je¢mene byly nastiihdny do misek obsahujicich plny Zivny
roztok, smééedlo a atrazin, pak preneseny do mistnosti s umélym osvétlenim a tep-
lotou 23—25°C. Po 16 hod. v pravidelnych ¢&asovych intervalech byly poditany
ukrojky, které klesly ke dnu. Procento potopenych tkrojku zaviselo na koncentraci
herbicidu, ale do urdité miry i na stafi listd a na teploté. Obdobné vysledky byly
ziskany i s listy ovsa. Rezidua v pludé byla zjiSfovdna ve vodném eluatu. Touto
metodou bylo mozné zjistit az 0,005 mg atrazinu v jednom litru roztoku.

herbicid; je¢men; oves

BEHAIIA 1., BAHBOBA M. (HayunHo-MCCcilenoBaTeNBCKHM MHCTHTYT 3epHOBHIX KyJaeTyp, Kpo-
Mepxux). Onpenenemme ocTaTkop aTpaswma O6monormueckum MeromoM. Sbor. UVTIZ - Ochr.
rostl. 12 (4) : 307-314, 1976.

OTpesku NepBHIX JHUCTHEB AUMeHs OBITM HapesaHsl B MUCKM, CONEep)KaIjue MOJHBIA MHTAaTeNbHBIIT
PacTBOp, CMauMBaONlee BENECTBO X aTPa3HH, IOTOM OHM ObIAM IepeHeCeHsI B KOMHATY € MCKyC-
cTBeHHEIM oOcBemeHmeM u Temmnepatypoit 23—250C. ITocne 16 wac. B NpaBHJBHBIX MHTepBaJax
CYMTANHCh OTPE3KH, yNaBllMe Ha NHO. IIDONEHT NOTOHYBIIMX OTPE3KOB 3aBUCEN OT KOHIEHTPAL[NH
repbununa, a No HEKOTPOif CTEeNeHM M OT BO3pAcTa JIMCTBEE M OT TeMIepaTypsl. AmHarOruuHnle
PesyJIbTAaThl OBIJIM IIOJyY4eHHl M € JHCTBAMH OBca. OCTAaTKH B NOYBE ONpENEeNAJIHCh B BOLHOM
amoare. IlyreM nammoro Meroma MOxHO 6bino ompemenuts 0,005 Mr arpasueEa B ONHOM JHMTpe
pacTeopa.

repOHIINI; SYMEHDb; OBEC
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Short Communication

THE OCCURRENCE OF TYPHULA ISHIKARIENSIS LASCH EX FR.
ON WINTER WHEAT IN CZECHOSLOVAKIA

BENADA J. (Cereal Research Institute, Kromériz). The Occurrence of Typhula
ishikariensis Lasch ex Fr. on Winter Wheat in Czechoslovakia. Sbor. UVTIZ - Ochr.
rostl. 12 (4) : 315-317, 1976.

In April 1976 sclerotia of the fungus Typhulae ishikariensis were found on the winter
wheat cv. Sava grown after barley forecrop. The fungus caused seedling blight and
is one of the pathogens of winter Killing. The cv. Mironovska, Jubilejnd, Ilji¢ovka,
Kavkaz, Grana, Jubilar, Zora and Lena were sown on the same plot. None of these
cultivars was, however, attacked by the fungus. The fungus formed two kinds of
sclerotia: the redish sclerotia measured 0.7—0.8 mm X 0.4—0.6 mm, the black
sclerotia measured 0.35—0.5 mm X 0.2 mm. The herbarium specimen of this fungus
is preserved in the Botanical Department of the Moravian Museum under code
BRNM 254.729.

barley; sclerotia of the fungus Typhula ishikariensis

In early phases of the development of winter wheat two diseases play an im-
portant role. It is the seedling blight caused mainly by fungi, the conidia and my-
celium of which are transported on or in the kernels as some species of Fusarium
[F. nivale (Fr.) Ces., F. avenaceum (Fr.) Sacc., F. culmorum (W. G. Sm.) Sacc. and
Septoria nodorum (Berk.) Berk.]. This disease appears soon after germination and
is characterized by deformation or inhibition of germ growth. During the late winter
months the winter killing is quite common in some fields' and in some years. Up
to that time Cercosporella herpotrichoides (Fr.) Ces. — eyespot disease — and Fu-
sarium mnivale (Fr.) Ces. — snow mold — (Benada, 1975) were known as the
commonest pathogens. Michalikova (1972) reported on the importance of
Helminthosporium sativum Pam., King et Bakke, as the cause of winter killing in
Slovakia. The participation of other Fusarium species in this disease has not yet
been verified in Czechoslovakia but it is known from abroad.

1. The group of killed
plants of the winter
wheat cv. Sdva infected
by Typhula ishikarien-
Sis
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In the spring of 1976 sclerotia of Typhula were found quite commonly on the
winter wheat cv. Sava of Yugoslav origin. With this cv. top yields were obtained
in southern parts of Moravia and Slovakia as well as on rich sugar beet soils in
the central part of Moravia. This cv. was known to be susceptible to winter killing
and it was recommended to be cultivated after good forecrops only. The occurrence
of Typhula was ascertained in a field trial with several winter wheat cultivars
(Mironovska, Jubilejnd, Ilji¢ovka, Kavkaz, Grana, Jubilar, Zora, Lena) sown after
barley. Only in the cv. Sava in the middle of April dispersed groups of killed plants
were found. Light or dark brown sphaerical sclerotia were seen under the sheaths
of leaves, on the crowns and roots. Sclerotia could be found on some neighbouring
still green plants too, the roots of which were damaged. On older leaves killed
already in the autumn, black smaller sclerotia were formed.

2. Sclerotia under the sheaths of a killed' 3. Sclerotia of Typhula on a partly da-
plant maged plant

The redish sclerotia measured 0.7—0.8 mm in longer diameter, 0.4—0.6 mm
in shorter diameter. The black sclerotia measured 0.35—0.5 mm in longer diameter
and about 0.2 mm in shorter diameter. The sclerotia were covered by thin-walled
cells, which is a characteristic feature for Typhula ishikariensis Lasch ex Fr. (syn.
T. idahoensis Remsberg) (Remsberg, 1940). This determination is supported by
smaller diameters of sclerotia in comparison with T. incarnate Lasch ex Fr. (syn.
T. itoana Imai).

Typhula incarnata was reported in this country only as the cause of winter
killing of winter barley (Benada, 1959; Benada et al, 1967). The occurrence
of this species in wheat is rare in the German Democratic Republic (Lehmann,
1963}. Both species are reported on wheat in Finland (Jamalainen, 1957) and
in the U.S. A.
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The yellowing of leaf tips which is characteristic for winter barley in the case
of the incidence of T. incarnate was not observed in the cv. Sava.

The herbarium specimen of T. ishikariensis is preserved in the Botanical Depart-
ment of Moravian Museum in Brno under the code BRNM 254.729.
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BENADA J. (Vyzkumny ustav obilnarsky, Kromeériz). Nalez houby Typhula ishika-
riensis Lasch ex Fr. ma ozimé pSenici v CSSR. Sbor. UVTIZ - Ochr. rostl. 12 (4) :
315-317, 1976.

Na ozimé pSenici cv. Sava péstované po predplodiné jeémeni byla nalezena v dubnu
1976 sklerotia houby Typhula ishikariensis. Houba zplsobovala hynuti rostlin a je
jednou z pri¢in vyzimovani pSenice. Na stejném pozemku byly vysety také kulti-
vary Mironovskd, Jubilejna, Ilji¢ovka, Kavkaz, Grana, Jubilar, Zora a Lena. Na zZadné
z téchto odrud .vSak houba nalezena nebyla. Houba tvorila dva druhy sklerotii:
¢ervena sklerotia meérila 0,7—0,8 mm X 0,4—0,6 mm, ¢ernd sklerotia métila 0,35
az 0,5 mm X 0,2 mm. Herbarsky material je ulozen v botanickém oddéleni Morav-
ského muzea pod ¢islem BRNM 254.729.

jeémen; sklerotia houby Typhula ishikariensis

BEHAIIA A. (HayuHo-MccnenoBaTenbCKHit HHCTUTYT 3€PHOBBHIX KyasTyp, Kpomepxusx). Iossme-
une rpubka Typhula ishikariensis Lasch ex Fr. ma osumoit muennme 8 YCCP. Shor.
UVTIZ - Ochr. rostl. 12 (4) : 315-317, 1976.

Ha osumoit mmennue us. CaBa BblpamjuBaeMoii TNocje NpedlleCTBeHHHKAa sdMeHa 6bia ycra-
HOBNEHa B anpese ckieporunus rpubka Typhula ishikariensis. [eiicteue rpubka NPHIHHANO
rubesnp pacTeHHit M 9To ObLIO ONHOM W3 NPUYMH BhIIpeBaHMs mmeHunsl. Ha ommoit miomanu
ObIIM  3acesHbl TaKXKe KynbTuBapsli Muponosckas, [O6uneitnas, HMasmuoska, Kaskas, ['pana,
tO6unsap, 3opa u Jlena. Hu ma 0nHO#t M3 STHX COpTOB, ONHAKO, He Obli HaiineH rpubok. I'pubok
COCTOSJI M3 ABYX BHIOB CKJIEDOTHHMM: pasMep Kpacelx cKiaeporuit cocrasasa 0,7—0,8 mm X
X 0,4—0,6 MM, BesmunHa uepHbix ckjaepoTuir 6bta 0,35—0,5 mm X 0,2 mM. [epbapmituniit Ma-
Tepuan Haxomutcs B MopasckoM Mysee B GoTaHuyeckoM oraene nox Homepom BPHM 254.729.

AuMeHb; ckneporus rpubka TyYphula ishikariensis

Ing. dr. Jaroslav Bemnada, CSc., Vyzkumny ustav obilndarsky, 767 41 Kro-
meéfiz
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SECOND CONFERENCE ON VIRUS DISEASES OF GRAMINEAE IN EUROPE

At the 1st conference at Belgrade it was decided that 2nd Conference
on Virus Diseases of Gramineae in Europe would take place at Montpellier,
France, in 1977.

This conference will be held from Tuesday May 10th to Friday May 13,
1977.

The time will be devoted to paper reading sessions, short excursions to
experimental plots and cereal growing areas and also to sea border.

The official languages of the conference will be French and English with-
out simultaneous translations.

The conference is organized by the Laboratoire de Biologie et Pathologie
Végétales, Ecole National Superieure Agronomique et Institut National de la
Recherche Agronomique, address 34060, Montpellier-Cedex, France and the con-
vener is prof. P. A. Signoret, president of the European Working Group on
Virus Diseases of Gramineae, to whom the mail should be sent.

B. A. Kvicdala
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