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Kmen Nematoda ,/‘ b

|
» cca 1 mil. druhu } |
» popsano asi 25 000 druhu [
» cca 1 mil. jedincu /1m?2 pudy |
» 60 mld. jedincu/1 Clovéka
» vyskyt vsudypritomny
» extremofilni organismy
» asi 10% vSech ztrat zpusobenych na zemédélskych

plodinach /
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E.C. McGawley & C. Overstreet, 2014. L'SU Agricultural Center

Genera (common & scientific names) modified and colorized from: 1.) Lesion (Pratylenchus spp.) Siddiqi; 2.) Root knot (Meloidogyne
spp.) Papp; 3.)Burrowing (Radopholus spp.) Thorne; 4.) Needle (Longidorus spp.) Pedram-shown at one-half relative size; 5.) Cyst
(Heterodera spp.) Papp; 6.) Reniform (Rotylenchulus spp.) Linford and Oliveira; 7.) Awl (Dolichodorus spp.) Chow; 8.) Citrus (Tylenchulus
spp.) Papp; 9.) Pin (Paratylenchus spp.) Raski & Luc; 10.) Sting (Belonolaimus spp.) Roman; 11.) Ring (Mesocriconema spp.) Loof & DeGrisse;
12.) Ring (Ogma spp.) Jairajpuri; 13.) Seed gall (Anguina spp.) Goodey; 14.) Spheroid (Sphaeronema spp.) Papp; 15.) Stunt
(Tylenchorhynchus spp.) Allen; 16.) Lance (Hoplolaimus spp.) Sher; 17.) Spiral (Helicotylenchus spp.) Fortuner; 18.) Sheath (Hemicycliophora
spp.) Sauer; 19.) Bulb & stem (Ditylenchus spp.) Thorne; 20.) Dagger (Xiphinema spp.) Pedram; 21.) Foliar (Aphelenchoides spp.) Hooper;
22.) Stubby root (Trichodorus spp.) Decraemer; 23.) Spiral (Rotylenchus spp.) Golden.



Fytoparaz1t1cka had’atka pritofnna na
uzemi CR }

. J | )
» Had'atko bramborové (téemeér vyhradné Globodera rostachiensis)

» Meloidogyne hapla

» Meloidogyne incognita + Meloidogyne sp.

» Had'atko repné (Heterodera schachtii)

» Dalsi druhy r. Heterodera - H. avenae, H. humuli
» Had’atko zhoubné (Ditylenchus dipsaci) + D. destructor
» Xiphinema sp., Longidorus sp. g
» Pratylenchus sp.??? /




Vliv rostlinnych esenci na zivotaschopnost had’'atka
zhoubného
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In vitro testy rostlinnych esenci

« jednoducha metodika -

na suspenzi had’atek

Vol. 45, 2009, No. 2: 66—-73 Plant Prote

Effect of Plant Essential Oils on Mortality
of the Stem Nematode (Ditylenchus dipsaci)

MirosLav ZOUHAR!, ONDREf DOUDA? Davip LHOTSKY! and Roman PAVELA

1Department of Plant Protection, Faculty of Agrobiology, Food and Natural Resource

Czech University of Life Sciences Prague, Prague-Suchdol, Czech Republic; 2Departme

of Entomology, Division of Plant Medicine, Crop Research Institute, Prague-Ruzyné,
Czech Republic
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Original Paper Plant, Soil and Environment

ZoUHAR M., Doupa O., LHOTSKY D, PAVELA R. (2009): Effect of plant essential oils on mortality of the stem \\\
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Effect of plant essential oils on the mortality of Ditylenchus
dipsaci (Kithn, 1857) nematode under in vitro conditions
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ppm 4h TRy

7500 59.3 + 38.1 : :
1500 82.7* + 18.1 92.7** £ 5.0
* 3000 100.0** + 0.0 100.0** + 0.0
Origanum compactum L.
5000 99.3%* + 1.2 100.0** + 0.0
7500 98.7*%* + 1.2 100.0** + 0.0
1500 18.7 + 18.9 28.7 + 21.4
. _ 3000 31.3+25.3 55.3 + 36.5
Origanum majorana L.
5000 22.7 +12.1 42.0 £ 33.0
7500 33.0 +47.7 74.7 + 28.3
1500 98.7%% + 1.2 99.3%* + 1.2
. 3000 99.3%* + 1.2 100.0** + 0.0
Origanum vulgare L.
5000 100.0** + 0.0 100.0** + 0.0
7500 99.7** + 1.6 99.3** + 1.2

.

, \



Table 1. Mortality of nematodes after 4 and 24 h of treatment with essential oils dissolved in Tween 20: distilled water (1:1), which also served as a control;

values in the same line followed by a different letter(s) are significantly different at P < 0.05 based on Tukey’s multiple range test, (n = 5). Experiments were
conducted in four separate batches with respective controls

Peppermint European spruce Basil Common sage  Rose geranium Wormwood Lemon
% Mentha Picea abies (L.) Ocimum Salvia Pelargonium Artemisia Citrus limon Control
piperita L. H. Karst. basilicum L. officinalis L. graveolens L'Hér.  absinthium L. (L.) Osbeck
Mortality 4 h 8.83 + 4.02° 6.01 = 7.91° 12.7 + 7.992 9.79 + 7.35% 5.96 + 4.037 11.86 + 9.69° 10.27 + 4.65* 6.59 + 5.6°
Mortality 24 h 12.05 £ 4.792 9.61 + 6.947 16.2 + 2.57 12.48 + 9.65° 11.86 + 8.92° 12.52 + 9.56° 11.64 + 5.49* 6.98 £ 5,22
. . L -scented
. Southern blue gum Mediterranean English lavender Fennel cmon-scente
Bergamot orange Marjoram . teatree
. . . Eucalyptus cypress Lavandula Foeniculum
% Citrus bergamia Origanum s Leptospermum control
. . globulus Cupressus angustifolia vulgare iy
Risso majorana L. . . . . petersonii
Labill. sempervirens L. Mill. Mill .
FE. M. Bailey
Mortality 4 h 17.16 + 3.69% 14.00 £ 5.90° 20.33 + 4.067 17.75 + 8.41* 20.09 = 9.36° 20.30 = 7.53° 19.21 + 22.14° 12.34 £ 2.07*
Mortality 24 h 18.85 + 3.144 16.14 + 4,77 20.57 + 3.547 19.16 £ 7.31° 23.79 £ 9.932 27.12 £ 9.16° 23.57 + 18.21° 14.36 £ 2.11*
Frankincense African myrrh Dill European silver Chinese cinnamon Mountain pine Scots pine
. Commiphora fir Cinnamomum . .
% Boswellia sacra Anethum : . Pinus mugo Pinus control
myrrha (Nees) Abies alba cassia (L.) .
Flueck. graveolens L. . Turra sylvestris L.
Engl. Mill. J. Presl
Mortality 4 h 19.06 + 3.40° 7.62 £ 6.64° 21.36 + 8.40% 11.44 575  100.00  0.00° 10.19 + 2.23° 11.69 = 3.86" 4.60 + 3.40°
Mortality 24 h 75.28 + 6.827 22,52 +11.957 6042+ 11.11°%  48.43 + 19.27%° 100.00 + 0.00° 66.35 + 4.76"° 4556 + 22.24" 19,67 + 3.49"
Broad-leaved = Common thyme Common thyme Common thyme
thyme Thymus Thymus Thymus
% Thymol Thymus vilgaris L. vilgaris L. vulgaris L. control
pulegioides L. (Sigma) white red
Mortality 4 h 13.66 + 12,497 30.11 + 10.49% 39.82 + 5.79b¢ 58.10 + 7.97° 49.67 + 11.44° 14.78 + 11.837
Mortality 24 h 62.45 + 11.51° 58.01 £ 9.41° 48.87 + 11.4° 66.33 £ 9.25° 51.11 £ 9.24* 19.92 + 12.39b
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Alternativni ochrana proti had’atku repnému H. schachtii -
» aloparcelkove pokusy

pamy
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. vytlpovany lokallty S vyskytem H. schachtii

T;?'-" - proveden monitoring a rozvrzeni pokusné plochy =

« aplikace rostlinnych esenci a bioagens nematofagnich hub ;
po seti repy do meziradku -
« péstovani a sklizen repy

* vyhodnoceni zakladnich parametru mobilni laboratori

» odbér pudnich vzorku, extrakce cyst a embryonu
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Box & Whisker Plot: Potet embryonu
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2400
O
2200 |
o i ontrol o Mean
va ontrola D Mean+SE
Varianta T Mean+1,96*SE
T-tests: Grouping: Varianta (Spreadsheet1)
Group 12 hliva
Group 2: kontrola
Mean Maan tvalue df p Valid M Walid N Std Dav. Std.Dav. F-ratia p
Wariable hliva kontrola hliva kontrola hlva kontrola | Wariances | Wariances
Potet embryonin | 7332 2521 3202 218) 582457 545 0.000000 275 275 1303357 2106047 2.611015 0,000000




Vyzkum »
had’a

)

Vn

5#/\

am\

','

Aﬁu
,p‘«é‘



e

L)



22 23

19(20.2

i 4 11 € i O
14594516 ‘iﬂ 10|19 |
1 ' — - :"——\*‘L‘ i
I e R “:c " ; V -
B . ¥ o
- y . \
-

3 T, ~
/ ~

4

[ ] Q| 4
e

)
(0]
U

whd
-
N
o
>
o
—
a

S
o

o

T
T
T
T
l=p ez R LERR










Acta Agriculturae Scandinavica Section B — Soil and Plant Science, 2011; 00: 1-3 ) Taylor &Francis

Taylor & Francis Group

SHORT COMMUNICATION

Alternative methods of carrot (Daucus carota) protection against the
northern root knot nematode (Meloidogyne hapla)

ONDRE]J] DOUDA!, MILOSLAV ZOUHAR?, EVA NOVAKOVA® & JANA MAZAKOVA*~

'Crop Research Institute, Drnovska 507, 161 06 Praha 6 — Ruzyné, Czech Republic, *Czech University of Life Sciences,
Kamycka 129, 165 21 Praha 6 — Suchdol, Czech Republic

Abstract

The presence of northern root knot nematode (Meloidogyne hapla) has considerably increased in the Czech Republic during
the last 10 years. The management of this pest 1s difficult; thus, the aim of this study was to test two alternative pest
management techniques on carrots under field conditons. When Indian mustard (Brassica juncea) was ploughed and the
treated area was then covered with polyethylene sheets to prolong effect of the treatment, the root gall numbers decreased;
whereas a nitrolime application combined with plastic covering had a positive effect on the experimental plants’ fresh

weight.

Keywords: Alternative management, biofumigation, Brassica juncea, nitrolime application, soil covering.




A

Table I. Summary of numbers of the plants harvested and effect
of the treatment on fresh weight and gall index of the experimental
and control carrots. In the case of fresh weight and gall index the
mean value 1s followed by the standard deviation; variants with the
same number are not significantly different at p < 0.05.

Number of Fresh Gall
Variant plants harvested weight (g) index
Indian mustard 156 42.2+27.8a 3.1+1.0a
Nitrolime 152 73.3+40.8b 3.64+0.9b
Control 182 53.2+30.3c 3.4+0.8b
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Nadobové testy

» inokulum - prirozené zamorena puda |

» vyuzito adsorpce rostlinnych esenci na perlit
» experimentalni rostliny mrkve péstovany 2 mesice

» vyhodnoceni - Taylor Sasserova stupnice, pocet
vajicek, hmotnost rostlin



J Pest Sci (2010) 83:217-221 Autkﬂ}' fS PerSﬂﬂﬂ[ cﬂpy
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Using plant essences as alternative mean for northern root-knot
nematode (Meloidogyne hapla) management

Ondrej Douda + Miloslav Zouhar * Jana Mazakova -
Eva Novikova + Roman Pavela

Table 1 Effects of commercially available plant essences from O. basilicum, M. arvensis, A. indica, and T. erecta on the infection potential of
M. hapla on carrot

Treatment Gall index Egg number Fresh root Fresh leaves Dry root weight Dry leaves
weight (g) weight (g) (g) weight (g)

O. basilicum 289+ 1.05a 154878 £ 115539 a 6.64 =397 a 1.33 £ 047 a 1.04 £ 0.69 a 0.20 = 0.05 ac

M. arvensis 34 £ 1.17 ab 187446 £ 89170 a 7.58 £ 240 a 149 £ 031 a 1.05 £ 0.37 a 025 £ 0.05 a

A. indica 310 £ 1.10 a 51999 = 35819 bc 231 =144 b 1.09 £ 041 a 0.18 = 0.10 b 0.15 £ 0.07 be

T. erecta 340 = 143 ab 123035 £ 62462 ac 5.38 &£ 2.76 ab 1.31 £ 040 a 045 =027 b 0.19 = 0.06 abc

Control 4.60 = 0.70 b 181517 £ 99856 a 490 £ 2.31 ab 1.18 £ 041 a 040 £023 b 0.19 £ 0.09 abc

Mean is followed by SD: variants with the same number are not significantly different at P < 0.05




Ethandinitrile (cyanogen

N=C-C=N
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3 Draslovka Lucebni zavody Draslovka a.s. Kolin, Havlickova 605, 280 02 Kolin IV, CZECH REPUBLIC, Tel. +420321 335265
| EDN - CYANOGEN  (CAS 460-19-5; min 99 % wg)

UN 1026 CYANOGEN

Production daté

& %207 |

DANGER
Extremely  flammable  gas. <
Contains gas under pressure; may S
/ explode if heated. Causes serious eye imitation.
Fatal if inhaled May cause respiratory Iritation. Very

/ toxic to aquatic life with long asting effects.
Keep away from heat, hot surfaces, sparks, open flames and other gnition

sources. No smoking. Do not breathe gas and vapours. Use only outdors ofIn 2
Well-ventilated area Avoid release to the environment. Wear protective nitre gloves,
pvective dothing and eye protecion. IF INHALED: Remore prson o fresh ai m m s
\ / omfortable for breathing Immediately call a doctor Dispose of container to Ludebni zivody D 2

v Batch number: q
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Field Validation of the Effect of Soil Fumigation of
Ethanedinitrile (EDN) on the Mortality of Meloidogyne hapla
and Carrot Yield Parameters

Ondrej Douda L* Marie Manasova 2, Miloslav Zouhar 2, Jonas Hnatek >? and Vaclav Stejskal L203

1 Division of Plant Health, Crop Research Institute Prague, Drnovska 507,

161 06 Prague 6, Ruzyné, Czech Republic; stejskal@vurv.cz

Department of Plant Protection, Faculty of Agrobiology Food and Natural Resources,

Czech University of Life Sciences Prague, Kamycka 129, 165 00 Prague 6, Suchdol, Czech Republic;
manasova@af.czu.cz (M.M.); zouhar@af.czu.cz (M.Z.); jonas.hnatek@draslovka.cz (J.H.)

3 Lugebni Zavody Draslovka a.s., Havhickova 605, 280 99 Kolin IV, Czech Republic

Correspondence: douda@vurv.cz

Abstract: With the increasing importance of soilborne plant pest nematodes and the relatively recent
phase-out of methyl bromide as a ]cey soil fumigant, there is an urgent need for new fumigants

with good nematicidal properties. Ethanedinitrile (EDN) is a promising fumlgant and preparahon
because of its phvsical. agrochemical. and nematicidal properties. Ho
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Figure 2. Samples of carrots from the experimental field; (A)—untreated control, (B)—untreated control covered by TIF®
film, (C)—30 g/m? of EDN applied, (D)—50 g/m? of EDN applied.



Table 1. Results of the 1st experiment established in spring; average values per plant + standard deviation. Variants with significant differences (ANOVA, Tukey's test; p < (.05) are

indicated by different letters.

Untreated Control 1 Untreated Control 2 gﬂ'xﬁ;ﬁ::;}‘l‘ﬁll gﬂ’;:f:;“:;;;ﬁll 30gEDN 1 30 g EDN 2 50 g EDN 1
fresh root weight [g] 83 +6.29° 12.88 + 12210 12.68 + 8.43° 11.20 + 838 2P 19.18 + 13.23 ¢ 17.35 + 846°© 21.12 + 8,974
root length [cm] 6.76 + 3.5 7.01 +3.48° 7.25+3.86° 7.49 +3.86° 1412 + 3.21F 1557 +13.39b 15.67 + 9330
largest root diameter [mm] 1277 +3.932 15.28 + 10.64 2F 16.69 + 17.08 F 13.79 + 6.51 2F 15.86 + 3.18 2P 16.67 + 9330 17.18 + 3.39 P
fresh leaf weight [g] 413 +232° 6.31 +3.53° 6.44 + 3280 5.39 + 3.582b 8.43 + 397 b« 9.82 +11.21°¢ 11.59 + 6.30 ¢
gall number 32.53 + 25782 51.52 + 38.02° 52.07 + 38,08 55.60 4+ 4043 ® 3.64 + 10.66° 0.87 + 2.08 ¢ 133 +337¢

Table 2. Results of the 2nd experiment established in summer; average values per plant + standard deviation. Variants with significant differences (ANOVA, Tukey's test; p < (.05) are
indicated by different letters.

Untreated Control 1 Untreated Control 2 g;‘:f;ﬁf;ﬁ;“ll g;‘:f;ﬁf;ﬁ;“ll 30g EDN 1 30 g EDN 2 50 g EDN 1
fresh root weight [g] 21.68 + 15.73 2 17.45 + 14.21 2 25.62 + 17.94 2 21.93 = 17.46 2 4650 £2224% 37344+ 1798° 5078 +£32.28%
root length [em] 11.66 + 1375 3b 8.94 + 4262 10.85 + 3.68 10.38 + 3.44 35 1539 + 2,822 16.01 + 12.56 2 15.07 + 2.48°
largest root diameter [mm] 1844 £ 6259 1676 + 5243 19.24 + 5473 20.21 £ 18442 2628 £ 2878° 2137 £427° 2425 +440%P
fresh leaf weight [g] 5.49 + 3,247 5.30 + 577 5.77 +3.51° 5.22 +3.10° 9.60 + 4.03b< 875+ 3830 10.59 + 660 b

gall number 35.01 £ 34.00 2 20.84 £+ 3375 2411 £ 3024 2F 21.03 + 26,60 ° 0.24 +0.99°¢ 042 +1.30°¢ 037 +1.11¢
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» alternativni. zpusoby regulace fytopara}zitickych
had'atek se daji v praxi pouzit ' 9

» mohou byt poméerné levné a nenarocnée

» nelze ocekavat 100 % ucinnost

» je vhodne pouzivat je opakovane a stridat s

tradicnimi neprimymi metodami ochra/(y
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