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Abstract

Four fungicides were used in this study. Seedling emergence and growth
as determined by dry weight in soil infested with Drechslera sorokiniana (Sacc.)
Subrain & Jain, Fusarium culmorum (W.G. Smith) Sacc. and Rhizoctonia sclani
Kiihn were improved by pelleting seed with either thiram, captan+HCB, PCNB
or carboxin, Mixing fungicides with silica or polyvinyl alcohol binder prior
to pelleting was more effective than dusting seed with fungicides prior to
pelleting or dusting without pelleting,

Introduction

Most of the fungicides presently recommended for seed treatment are
formulated as dusts or wettable powders. These can be applied either by
mixing or as slurries, Several compounds, such as captan-HCB 20-20, captan
and maneb, are suggested for use in the drill box immediately prior to plant-
ing. Most growers buy seed which has already been treated by the seed
company. Non-uniform coverage of the seed coat and inhalation by operators
are the most serious problems encountered when fungicides are applied as
dusts. Except in the case of systemic fungicides, incomplete coverage results
in incomplete control (Purdy, 1967). Lack of tenacity is another important
shortcoming of the application of powdered fungicides. To investigate the
possibilities of improving current application techniques and to obtain more
uniform coverage and better tenacity of fungicides on seeds are the purposes
of this study.

Materials and Methoeds

Foundation seed of Orbit cats and Arrow wheat, used in this study, was

(1) This study was supported partially by the National Science Council, Republic of
China, and is part of author’s Ph, D. thesis done at Department of Plant Pathology,
Cornell University, New York, U.S. A.
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obtained from the New York Seed Improvement Cooperative, Inc., Ithaca, New
York.

For evaluation of seed treatment, the fungi for infesting soil were Dre-
chslera sorokiniana, Fusarium culmorum, and Rhizoctonia solani. Soil contained
in each 5 inch diameter clay pot was infested with 274+2¢ of fungal culture
(8.5-9.5¢g of fungal culture of each of the above mentioned pathogens). Fungi
were mixed with soil in areas where seeds were sown.

The following seed treating fungicides were selected for evaluation at the

rates indicated.

Common name Trade name I;Z:;;L:- Rate (or/bw) Manufacturer
Oat ' Wheat

thiram Arasan 42 S 4 F 4 ‘ 2 DuPont

captan + HCB Captan-HCB 20-20 4095 WP 4 1 2 Stauffer

PCNB Terra Coat LT-2 2425 EC 4 2 Olin Mathieson

carboxin Vitavax 752 WP | 2 2/3 [ 11/3 Uniroyal

The basic coating employed in these studies was composed of a 200 mesh
sand filler and a binder of polyvinyl alcohol (2.5% Elvanol 7130 G, DuPont).
Seeds which had been sprayed with binder were rolled in sand to coat the
seed with a layer of sand and binder. In all the following pelleting proce-
dures, 50 m! binder/300 g sand was used for pelleting 100 g wheat and 70 ml
binder/400 g sand was used for 100 g oats.

Arasan 42 S, Captan-HCB 20-20, Terra Coat LT-2, and Vitavax were applied
to seed in several ways; (1) measured amounts of fungicide were mixed with
polyvinyl alcohol binder followed by the addition of 200 mesh sand; (2) fun-
gicides were mixed with sand followed by the addition of the binder; (3)
seeds were coated with fungicide and then pelleted by the addition of sand
and binder. Pelleted seeds without fungicides served as control. Seeds dusted
with fungicides were compared to untreated seeds.

The treated seeds were sown in artificially infested soil in pots maintained
in the greenhouse and in soil tanks. Pots of both oats and wheat were placed
in a greenhouse with day and night temperatures of 18°C and 15°C, respectively.
A soil tank was used to maintain constant soil temperatures of 8°C for oats
and 15°C for wheat. .d
per pot. After one month, treatments were evaluated by calculating the per-
cent germination and determining seedling dry weight.

Four pots were used for each treatment, with 25 seeds

Results

In most instances, pelleting oat and wheat seeds by mixing Areasan 42 S
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with binder or sand increased emergence, dry shoot weight and total seedling
dry weight under both greenhouse and soil tank conditions (Table 1). In the
case of wheat, this fungicide, when mixed with binder, did not increase seed-
ling emergence under greenhouse conditions, nor emergence and dry weight
of seedlings under soil tank conditions. Application of Arasan 42 S to oat
seeds before pelleting increased percent emergence and total dry weight only
under soil tank conditions. Conventional dusting of seeds with Arasan 42 S
or pelleting without fungicide had no positive effect on emergence and total
dry weight as compared to the untreated control seed.

For both oat and wheat seeds, prior mixing of Captan-HCB 20-20 with the
binder increased emergence, dry shoot weight and total dry weight under
both greenhouse and soil tank conditions (Table 2). Pelleting oat and wheat
seeds by first mixing this funicide with sand increased emergence and total
dry weight under greenhouse conditions and increased wheat emergence' and
total dry weight of wheat seedlings under soil tank conditions. In most tests,
Captan-HCB 20-20, when applied to oat or wheat seeds before pelleting or
without pelleting, caused no positive effect as compared to pelleting without
fungicicide and no treatment. In contrast, this fungicide, when applied to oat
seeds before pelleting, increased total dry weight under soil tank conditions
and, when dusted on wheat seeds without pelleting, increased emergence and
dry root weight under soil tank conditions. '

Prior to mixing of Terra Coat LT-2 with binder before pelleting positively
increased emergence, dry root weight and total dry weight of oats under
greenhouse conditions, whereas mixing with sand only inereased emergence
under soil tank conditions (Table 3). Pelleting wheat seeds by first mixing
this fungicide with binder or sand increased dry weight of plant tissues under
grechnouse conditions and increased emergence, dry shoot weight and total
dry weight under soil tank conditions. However, in the soil tank test, this
fungicide when mixed with sand, had no effect on dry shoot weight and total
dry weight as compared to the pelleted contol. No beneficial effects were
achieved by application of the fungide to seeds prior to pelleting as compared
to the pelleted or untreated controls.

The Vitavax-sand mixture when used for pelleting oat seeds increased dry
root weight under greenhouse conditions and emergence under soil tank con-
ditions. Vitavax mixed with binder or sand gave greater dry root Weightiand
total dry weight of wheat seedlings than either the pelleted control or no
treatment under greenhouse conditions., Dusting this fungicide onto oat or
wheat seeds before pelleting, conventional dusting, and pelleting seeds without
Vitavax, did not produce results significantly different from those obtained
with untreated seeds (Table 4).
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In order to determine the best method of application of fungicides to both
wheat and oat seeds, mean values for the four fungicides were calculated for
each method (Table 5). In the case of wheat, prior mixing of the fungicides
with sand or binder before pelleting was found to be more effective in in-
creasing percent emergence and total dry weight than was direct application
of the fungicides toseeds with or. without subsequent pelleting under both
greenhouse and soil tank conditions. However, iti the case of oats, this benefit
occurred only under greenhouse conditions. Under soil tank conditions,
there were no differences between the treatments in the total dry weight of
oat ‘seedlings, and fungicides mixed with binder were no more beneficial  to
emergence of oats than conventional dusting with or without pelleting.

Discussion

Low seeding rates of wheat, e. g., 0.3 and 0.6 bu/A, have been shown to
produce significantly more grain than the higher seeding rates currently ﬁsed,
i.e., 24 bu/A (Clark, 1971; Pelton, 1969)., Presumably, this difference is the
result of the availability of optimum space for development - and growth of
roots, shoots -and -tillers, and reduced competltlon within the crop. Low
seeding rates obviously demand maximum -emergence: and uniform spacing of
seedlings. Pelleted seeds offer promise since they can be machine sown with
a high degree of accuracy. Theoretically, improved emergernce should be
obtained by sowing pelleted seeds in which suitable materials such as grthh
regulators and pesticides have been incdrporéted ‘

In this study, the addition of fungicides to the binder or to sand during
pelletmg resulted in- greater seedling ‘emergence than dlrect application of
funglcxdes to the seed coat whether or not the seed: was subsequently pelleted.
The experimental results indicate no differences in the percent emergence or
dry weight of plant tissues from seeds treated without  pelleting. In other
words, there was no effect of pelleting after dusting fungicide on seeds. The
1nfer10r1ty of the two: direct ‘methods. of applying fungicides compared: to
mixing the fungicides with a binder or sand was likely due to uneven distribu-
tion and loss of fungicide from seeds. This suggests that pelleting provides
a protectéd area for the susceptible root and leaf primordia. During 1mb1b1t10n
as the seed enlarges, the: pellet swells noticeably—thus increasing the pro-
tectwe area around the developing seedling. Therefore, seedlings grown from
- pelleted- ‘seed‘:s have a relatively pathogen-free micro-environment for their
very early deVelop‘.ment and growth as compared to non-pelleted seed. Garrett
(1970) has indicated that all the tissues of a young seedling are juvenile and
lack mature plant resistance,. so that they 'are susceptible to  infection by
para51tes Pelleting ‘wheat or oat. seed with -fungicides may be similar in
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action to the treatment of papaya seed in virgin soil. Ko (1971) effectively
protected the young and succulent plant tissues from infection by growing
papaya seedlings in small quantities of pathogen-free virgin soil prior to
transferring them to a Phytophthora palmivora-infested soil. After the roots
had emerged from the virgin soil, they were all capable of resisting infection
by this pathogen.

In summary (Table 5), the new method of applying fungicides to oat seeds
was only effective under greenhouse conditions. The was probably due to oat
seedlings being more susceptible to infection under low temperatures in the
soil tank and/or pathogens being more aggressive in the soil tank condition
than under the greenhouse condition.
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