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A PRELIMINARY EXAMINATION OF TIMOREX GOLD 24 EC ASA NATURAL SEED
DRESSING FOR WINTER WHEAT

Summary

Timorex 24EC is a commercial, natural fungicide tedming 23.8%o0f oil extracted from tea tree [Melaleuca altertio
(Maiden & Betche) Cheel], registered in more thahcduntries around the world, including Poland,cantrol some fun-
gal diseases of vegetables grown in conventiondl @ganic systems. The aim of this preliminary wads to establish
concentrations of this product applied as seed sineg at which it would be effective in reducingdal contaminations of
winter wheat seeds. Results of this study indittete1:10 water dilution of Timorex Gold 24 EC daerecommended as a
seed dressing at the rates of 1-2 ml/100g of seeat #his rate it effectively inhibited developmehfungi contaminating
winter wheat seeds and did not show any adversetefbn seed germination.
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WSTEPNE BADANIA NAD WYKORZYSTANIEM TIMOREXU GOLD 24 EC
JAKO NATURALNEJ ZAPRAWY NASIENNEJ DLA PSZENICY OZIMEJ

Streszczenie

Timorex 24 EC jest handlowym preparatem zawignan 23,8% olejku z krzewu herbacianego [Melaleulterifolia
(Maiden & Betche) Cheel], ktdéry zarejestrowany jesponad 30 krajach néwiecie, take w Polsce, jako naturalny fungi-
cyd do zwalczania niektorych choréb grzybowych mniencjonalnych i ekologicznych uprawach warzyw. iWyzyskane
w tych badaniach wskazyjze Timorex Gold 24 EC rozeiezony wod w stosunku 1:10 mie by rekomendowany do
przedsiewnego zaprawiania nasion pszenicy ozimkjsei 1-2 ml/100 g nasion. W wymienionej koncentragjigicyd ten

skutecznie ograniczat rozwdj grzybdw zanieczyszeyel ziarno pszenicy i nie wptywat ujemnie na kietknie nasion.
Stowa kluczowenaturalny fungicyd, zaprawa nasienna, pszenidemazkietkowanie, grzyby, hamowanie

1. Introduction

Pre-planting treatment of seeds with preparatcos
taining fungicides or insecticides, or both, is amfethe
most important practices widely used in modern cadyi
ture. These pesticides applied as seed dressirgscpr
germinating seeds and young seedlings of agri@ailtuops
against numerous fungal pathogens and pests [3, €].
A choice of synthetic seed protectants for comnadlkci
grown crops is abundant [9], but for the organiopcpro-
duction system these products are not allowedHat.this
reason various microorganisms or substances oftwaha
origin have been tested as seed dressings forefieative-
ness in the protection of germinating seeds agdimsjal
pathogens. For example, Panasewicz et al. [7] tepdhat
two fungal species belonging to the geflughodermaT.

Timorex Gold 24 EC is a natural fungicide contagni
oil extracted from tea tree, registered in morentB@ coun-
tries around the world, including Poland [10], tontrol
some fungal diseases of vegetables grown in coiorexit
and organic systems. Effects of this product omggaition
and fungal contaminants occurring on winter wheaairng
have not been studied so far. The aim of this miakry
work was to establish concentrations of Timorexdsa4
EC at which it is effective in reducing fungal camtina-
tions of winter wheat seeds, when applied as sessbithg.

2. Materials and methods

Timorex Gold 24 EC, a commercial product, accaydin
to the producer it contains 23.8% water solutiomatural
oil extracted from tea tredVlelaleuca alternifolia(Maiden
& Betche) Cheel], as an active substance. To tesiseful-

artroviride and T. harzianumapplied as seed dressings im-Ness as a seed dressing two laboratory experinvtts

proved sowing value of blue lupine seeds and Thairtro-
viride was more effective in this respect tharharzianum
Wielgusz et al [8] have shown that selected formiote of
hemp essential oil applied as to seeds effectipebyected
flax plants againsEusarium oxysporurfi sp.lini and sig-
nificantly increased seed yields of this crop. Wiaa [9]
tested various methods of controlling fungal pathtgyoc-
curring on grain of organically grown cereals awdirfd
that seeds treated with hot water {80 30 min.) or soaked
for 24 hours in 10% solution of sodium bicarbonatere
significantly less contaminated with fungi, partaonly
those belonging to the gendusarium than untreated
seeds.
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winter wheat grain (cultivar Tonacja) were conddateder
laboratory conditions.

The first experiment was designated to study &ffe€
two concentrations of Timorex Gold 24 EC on gerrtiora
and inhibition of fungal contaminants occurring wimter
wheat kernels. To obtain these concentrations Temor
Gold 24 EC was 5-times and 10-times diluted wittitied
water by mixing 1 volume of the bio-fungicide andsdl-
umes of water (1:5) and 1 volume of the bio-furdgcand
9 volumes of water (1:10). Portions of winter wheaéeds
(100 g) were weighed into glass beakers and thdigug
mixed with 5 ml of Timorex Gold 24 EC 1:5 or Timare
Gold 24 EC 1:10 solutions. Control seeds were éxkatith
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the same volume of distilled water. Seeds were taéssied open for further 4 days. After 8 days germinatirgdiings
with Vitavax 200 FS (carboxin + thiuram) — a commonwere counted and the coleoptiles were cut at tad sede-
commercial preparation registered mainly to confwolgal  termine their fresh weight in each plate.

contaminants occurring on cereal grain. Vitavax F® The data were subject to the analysis of variance
was mixed with water (1:1 v/v) and applied to winteheat (ANOVA) with significance of differences assessetl a
seeds at the rate of 0.6 ml/100 g seed. Germinatidhe p <0.05. Data expressed in percentages were log-tran

treated seeds was tested in glass Petri plates Wit wa-

ter moistened filter paper. There were 3 replicgitates
per each treatment and each plate contained 56.s€kd
plates were placed in an incubator adjusted to XX+ After

4 days and 8 days numbers of germinating seed ¢witop-
tiles and roots) were counted. Timorex-treated seed con-
trol seeds were also placed on the surface of PB&ium in

Petri plates (5 plates, 15 seeds per plate) tordiete inhibi-

tory effects of the treatments on fungi contammnativinter
wheat grains. After 7 days of incubation al@Zeeds with
fungi out-growing from them were counted.

formed before statistical analyses.
3. Resultsand discussion

In testing sowing quality of cereal seeds theimgea-
tion ability is usually assessed by counting nurabef
germinating seeds after 4 days (germination eneagy)
after 8 days of incubation (germination capacity)2@ +
2°C [2, 3, 6]. Results of the first experiment shdwiT able
1 indicate that Timorex Gold 24 EC applied at higben-
centration of (1:5) significantly reduced germioatiof
winter wheat kernels, both after 4 and 8 days ofifiration,

In the second experiment Timorex Gold 24 EC af1:1as compared to control seeds. Germination of seedted

dilution was farther tested with respect to itseef6 on

with 1:10 dilution of Timorex Gold 24 EC in wateraw re-

germination and fungal contaminants of winter wheatluced only after 4 days of incubation. Vitavax F® also
seeds. In this experiment 100 g portions of seedeew significantly decreased germination energy (aftelays) of

treated with the following volumes of Timorex Gd&d EC
(2:20) - 1 ml, 2 ml and 4 ml. Seed treatments withter
and Vitavax 200 FS at the rate of 0.3 ml/100 g seeere
also included. Further experimental procedures earicg
germination and testing fungal contaminants on Riteke
the same as in the first experiment described above

In the second experiments perlite was also used as

substrate for germination of winter wheat seed® 3éeds
treated as described above were placed on thenbaifo
Petri plates and covered with 1.5 cm layer of peentnois-
tened with water. After 4 days of germination at#2@° C
visible coleoptiles were counted and the plateseweft

winter wheat seeds treated with this fungicidethis ex-
periment we treated seeds with larger volume ohwék
200 FS (0.6ml instead of 0.3 ml/100 g of seedsachssed
by the producer) and this was probably the maisoeaf
the inhibitory effect of this fungicide on seed m@ration
shown in Table 1.

Figure 1 shows that more than 50% of control seeds

were contaminated with different fungi as indicabgdfun-

gal mycelium out-growing from these seeds on PDA me

dium, while only on 2% or 7% of seeds treated Witimo-
rex Gold 24 EC 1:5 or Timorex Gold 24 EC 1:10, ezsp
tively, fungal growth could be detected on PDA noeali

Table 1. Influence of different concentrations @fh@rex Gold 24 EC on germination of winter wheagds on filter paper

and on PDA medium

Tab. 1. Wptyw rénych koncentracji preparatu Timorex Gold 24 EC meldowanie nasion pszenicy ozimej na bibule filtra-

cyjnej i na péywce PDA

Treatments Germination on filter paper (%) Germination on PBwdium (%)
After 4 days After 8 days After 4 days After 8 days
Control (HO) 86 a* 92 a 94 a 95 a
Timorex Gold 24 E((1:5) 42 c 67 b 95 a 95 a
TimorexGold 24 EC(1:10) 73b 89 a 94 a 94 a
Control (Vitavax 200 FS) 73 b 89 a 93 a 95 a

*Numbers in columns with the same letter are ngiiificantly different ajp = 0.05

Source: own work Zrodlo: opracowanie wlasne
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Fig. 1. Percentages of winter wheat seeds withifgngwing on PDA after seed treatment with 1:5 drOldilutions of
Timorex Gold 24 EC as compared to control seeddecewith water or Vitavax 200 FS

Rys. 1. Procentowy udziatl nasion z grzybami ng\woe PDA po zaprawieniu ziarna preparatem Timasexd 24 EC roz-
ciericzonym 1:5 lub 1:10 w poréwnaniu do nasion kontyoh{H,0) i zaprawionych zapraywWitavax 200 FS
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Vitavax 200 FS at the rate applied completely bithd
the growth of fungi on seeds treated with this faiup
(Fig. 1). It is interesting to note that when theated seeds

were placed on PDA medium to monitor growth of fung

contaminating winter wheat seeds no negative effetthe
tested fungicides on germination could be detecteat
ble 1). These results indicate that the kind of inmedused
for assessing seed germination is important. Ferrdason
in the second experiment perlite was also includgedhe
medium for seed germination.

Based on the results of the first experiment fothfer
experimentation 1:10 water dilution of Timorex Gdld
EC was chosen as at this concentration it markiudtiib-
ited development of fungi contaminating wheat késrzand
had no significant effect on germination capacifytioe
tested seeds (Fig. 1, Tab. 1). Slight reductiogeimmination
energy (4 days germination) found in this experitmien
winter wheat seeds treated with Timorex Gold 24 &C
luted 10-times might result from too large volumg (
ml/100 g seed) of this solution used. Thereforethin sec-
ond experiment seeds were treated with differefinaes

of Timorex Gold 24 EC 1:10 — 1, 2 and 4 ml/100 g of

seeds. For comparison, a portion of winter wheatisavas
also treated with Vitavax 200 FS at the rate ofr@l200 g
of seeds. As mentioned above, in this experimentsf of
the fungicides on germination was tested both bber fpa-
per and in perlite (Table 2). As it is shown instiable, ir-
respective of the medium used (filter paper origgrher-
mination capacity after 8 days was statisticaliyikr in all
the treatments and ranged from 92% to 97% in tse o4
Timorex Gold 24 EC treated seeds. In the case ofrab
seeds germination capacity was 97% and only foawix

weight of coleoptiles grown from untreated seed$ seeds
dressed with Timorex Gold 24 EC and Vitavax 200d#5
not differ significantly (Table 2).

Timorex Gold 24 EC 1:10 applied at the rate of 4 m
significantly reduced germination energy (afterags) both
on filter paper and in perlite, and this resulticades that
Timorex Gold 24 EC at this rate should not be recom
mended for practical use. Slight reduction of geation
energy could also be seen in the case of seedsdredth 2
ml of Timorex Gold 24 EC, but only when seeds wgze-
minating on filter paper (Table 2).

In the first experiment inhibitory effects of thested
fungicidal dressings on germination energy were aiore
pronounced when seeds were germinating on filtgrepa
than on PDA medium (Table 1). Collectively, theules of
both experiments would indicate that in studieseffects
of various chemicals on seed germination, partribulan
germination energy, substrates such as perliteand $n-
stead of filter paper should be used, becauseeinsehat
such substrates to a greater extent imitate soditions.

Similarly to the results of the first experimeatso in
the second experiment 1:10 solution of Timorex G»id
EC effectively inhibited growth of fungi contamiiay
winter wheat seed (Fig. 2). While on 60% of coneéds
growth of different fungi on PDA medium was detektan
the case of seeds treated with 4 ml of Timorex G4IEC
1:10 or with Vitavax 200 FS no fungal growth wasirid.
Also Timorex Gold 24 EC applied at the rates oflland 2
ml per 100 g of seeds almost completely elimindtedjal
contaminants occurring on winter wheat seeds, &s amn
10% or 6% of these seeds, respectively, fungal trow

200 FS treated seeds it amounted to 100%. Alsch frexould be detected on PDA medium (Fig. 2).

Table 2. Influence of different volumes of Timor&old 24 EC 1:10 on germination of winter wheat seed filter paper

and in perlite

Tab. 2. Wplyw rénych obgtosci preparatu Timorex Gold 24 EC 1:10 na kietkowan#sion pszenicy ozimej na bibule fil-

tracyjnej i w perlicie

Treatments Germination on filter paper (% Germination in jer(%) Fresh weight of coleoptiles |
after 4 days after 8 days after 4 days after 8 days after 8 days

Control (HO) 96 a* 97.5a 95 a 97 a 242 a

Timorex Gold 24 EC 1 ml 94 a 975a 94 a 97 a 248 a

Timorex Gold 24 EC 2 ml 85D 95 a 90 ab 97 a 247 a

Timorex Gold 24 EC 4 ml 87b 95a 87b 92a 258 a

Control (Vitavax 200 FS) 87b 95 a 94 a 100 a 252 a

*Numbers in columns with the same letter are ngni§icantly different ap = 0.05.

Source: own work Zrodlo: opracowanie wlasne
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Fig. 2. Percentages of winter wheat seeds withifgrmving on PDA after seed treatment with 1 mimRor 4 ml of 1:10
solution of Timorex Gold 24 EC as compared to aargeeds treated with water or Vitavax 200 FS

Rys. 2. Procentowy udzial nasion ze wzrostem gweyi# paywce PDA po zaprawieniu ziarna 1 ml, 2 ml lub 4110
roztworem preparatu Timorex Gold 24 ECporéwnaniu do nasion kontrolnych AB)) i zaprawionych zaprawVitavax

200 FS
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4, Conclusions

Results of this study have shown that 1:10 wabéu-s

tion of Timorex Gold 24 EC, a commercial naturahdi

cide, can be recommended as a seed dressing rat¢iseof

1-2 ml/100g of seed, which correspond to 1-2 L whdrex

Gold 24 EC 1:10 per 100 kg of seeds. At these rttes

tested fungicide effectively inhibited developmeifitfungi
contaminating winter wheat seeds and did not shopneal-
verse effects on seed germination.

It was also found that in studies on effects afiolzs
chemicals on seed germination, particularly on geation
energy, substrates such as perlite instead of fieper
should be used, because such substrates to argezteat
mimic soil conditions.
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