YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Influence of Selected Surface Disinfestants, Fungicides,
and Temperature on Seed Germination and Initial Growth
of Southern Seaoats (Uniola paniculata)?
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Abstract

Seeds of southern seaodtsila paniculata L.) were removed from storage at 4C (39F) and treated with the following selected syrface
disinfestants, fungicidesy combinations of these chemicals: nontreated (control), 1.3% sodium hypochlorite [NaOCI (chlorine blgach)],
2.6% sodium hypochlorite, TRI® (12.6% thiram + 0.34% thiabendazole],U®-PCNB (24% pentachloronitrobenzene), 1.3% sodium
hypochlorite and RU®, 2.6% sodium hypochlorite and RTU®, 1.3% sodium hypochlorite &RRPCNB, or 2.6% sodium hypochlorite
and R U®-PCNB. Following treatment, seeds were germinated at an 8/16 hr thermoperiod of 35/20C (9b&E8Eed treatments and

fungicides, and temperature on seed germination of the species. Germination was recorded every 3 days for 30 days. Seed trg

chemical seed treatment during production of seedling transpldutparticul ata.

Index words: sand dune species, beach and sand dune restoration, sexual propagation, chemical seed treatment, Poaceae.

Significance to the Nursery Industry grass that ranges from south&finginia to eastern Mexico

jumoq

germination thermoperiod utilized were based on three preliminary trials that investigated the influence of selected surface disipfestants, §
atment wags

highly significant P = 0.0001) for both total percentage germination and total percentage of decayed seeds. Germination of nontreated C;i
seeds was 45%, and four treatments resulted in germination > SW®{RCNB (81%), 2.6% sodium hypochlorite antU® (83%), g
1.3% sodium hypochlorite andB® (87%), and 1.3% sodium hypochlorite arilL®-PCNB (89%)] A subsequent experiment investigated =
the efects of the aforementioned treatments with the exception of 1.3% sodium hypochloritEli®dideth used alone, on initial S
seedling growth of the species. Following treatment, seeds were sown in containers filled with a peat-based medium and the containers%‘
placed in a growth chamber maintained at an 8/16 hr thermoperiod of 35/20C (95/68F) with long day conditigeacEmata were 3
recorded every 3 days for 45 dakfter 45 days, the study was terminated and additional data recorded to include plant height (height of @
main stem), leaf numhdength and width of the two longest leaves, and top and root dry weights. Surface disinfestant, fungicide, and &
combination treatments were highly significaty 0.0004). Percentage emence of nontreated seeds was 35% and five of the seven L
treatments resulted in engence> 75% [2.6% sodium hypochlorite (75%), 1.3% sodium hypochlorite datiRR75%), 1.3% sodium o
hypochlorite and RU®-PCNB (76%), 2.6% sodium hypochlorite an@W®-PCNB (81%), and 2.6% sodium hypochlorite afdJR 3
(83%)] with negligible g&cts on seedling growtithere were significant treatmentfdifences regarding some of the variables used to 2
evaluate seedling growth. In most cases theserelifces were due to seedlings from nontreated seeds having lower values for each o
measured variable than values for the same variables from treated seeds. Results of both experiments demonstrate the potential value c;g;

Seedling transplants dfniola paniculata (southern
seaoats) are in great demand for beach and sand dune rest
ration and stabilization. Howeveseed decay reduces ger
mination and seedling engamce during production of trans-
plants. Results herein demonstrate the importance of chemi-
cal seed treatment of the species and identify particular treat-
ments that will inhibit decay and permit emence> 75%
without adverse &cts on initial seedling growth.

Intr oduction

There is much interest in production of seedling transplants
of Uniola paniculata (southern seaoats), a perennial dune
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glants of the species needed to restore beaches and stabilize

(11). This interest has arisen due to the high demand for trans-

sand dunes destroyed or damaged by tropical storms and ero-
sion (1).

Seed germination dfi. paniculata is not dificult, as the
seeds do not posses any rigid internal dormancy at maturity
Seeds can be germinated without pretreatment but stratifica-
tion (moist-prechilling) in some cases will increase total ger
mination and rate of germination (2, 5, 9, 10). HowgeBar-
gess et al. (2) have observed that seed decay during germina-
tion caused by various fungal and possible bacterial patho-
gens can be a problem. Germination studies of this species
by other researchers have not reported any serious seed de-
cay problems, but most investigations describe treatment of
seeds with sodium hypochlorite [NaOCI (chlorine bleach)]
at rates ranging from 1.3% for 15 min (5, 9, 10) to 1.6% for
30 min (1) before initiation of experiment$e authors have
used 1.3% sodium hypochlorite for 15 min as a surface dis-
infestant, with mixed results, and have concluded that more
effective treatments are needed.

Temperature is also an important factdeeting seed ger
mination ofU. paniculata. Burgess et al. (2) investigated ger
mination of the species at 25C (77F), 30C (86F), or at 8/16
hr thermoperiods of 30/20C (86/68F) or 35/25C (95/77F) and
observed the highest total germination at 35/25C (95/77F).
However Seneca (9) noted optimum seed germination at 35/
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18C (95/65F)Therefore, the following research was under  with 1 ml of distilled waterOne half ml of each slurry was
taken to study the fefcts of selected surface disinfestants, then used to treat seeds designated for fungicide treatment.
fungicides, and temperature on seed germination and initial After slurry treatment, the seeds were dried at 21C (70F) for
seedling growth of). paniculata. 30 min. The Clearys 3336 plus Captan 400 treatment was
administered by soaking the seeds ingl(2 tbsp) Clearyg’
. 3336 plus 20 g (2.5 thsp) Captan 400/3.8 liter (1 gal) of water
Materials and Methods Seeds were soaked for 15 min followed by drying at 21C (70F)

Harvest of spikelets, seed extraction, and storage. Spike- for 30 min. Seeds treated with 30% hydrogen peroxide were
lets ofU. paniculata were collected from a population of plants  soaked in a solution for 30 min, rinsed with tap weaded
growing on Oak Island, (Brunswick County) NC on October dried at 21C (70F) for 30 min.
12, 1999The plants were growing on sand dunes facing the  Following treatment, seeds were placed in covered 9-cm
Atlantic Ocean. Spikelets were placed in plastic bags and trans-(3.5-in) diameter glass petri dishes (50 seeds per dish). Each
ported to Raleigh, NO.he spikelets were then removed from dish contained two prewashed (rinsed) germination blotters
the plastic bags, placed on trays, and dried at approximately(Filtration Sciences Corp. Mt. Holly Spring#)Runiformly
21C (70F) for 5 weeks followed by seed extraction and stor moistened with tap watefll dishes were placed in black
age at a seed moisture content of 9% in a sealed glass bottle atateen cloth bags and seeds were allowed to imbibe over night
4C (39F). Moisture content of the seeds was determined byat 21C (70F)The following daydishes were placed in unlit
calculating the mean moisture content of six 50-seed samplesseed germination chambers at the Southeastern Plant Envi-
following drying at 105C (221F) for 24.hr ronment Laboratory (NCt8te Univ, Phytotron), Raleigh,

NC (3).The chambers were maintained at constant tempera-

Screening trials. Three preliminary studies (trials) were  tures of 25C (77F), 30C (86F), or 35C (95F) or 8/16 hr
conducted to screen selected surface disinfestants and fungithermoperiods of 30/20C (86/68F), 35/25C (95/77F), 30/25C
cides for the capacity to reduce seed decay during seed ger(86/77F), 35/30C (95/86F), or 35/20C (95/68F). Chamber
mination ofU. paniculata at various germination tempera- temperatures varied within + 0.5C (0.9F) of the set point.
tures (ble 1).The trials were conducted as follows. Temperatures within the petri dishes, as measured by-a ther

Seeds were removed from storage and graded under a dismocouple, never deviated from ambient temperature by more
secting scope, which allowed removal of abnormal, damaged, than + 1C (2F) of the set point. Germination blotters were
or undersized seeds and any debris. Graded seeds [approxi-kept moist with tap water throughout each experiment. Ger
mately 6000 pure seeds per 28 g (1 0z)] were subjected to theninated and decayed seed counts were recorded every 3 days
following treatments: nontreated (control), 1.3% sodium hy- for 30 days and these seeds were removed from the dishes.
pochlorite [NaOCI (chlorine bleach)], 2.6% sodium hypochlo- seed was considered germinated when radiclegemee was
rite, 30% hydrogen peroxide, Captan 400 (37.4% captan and= 1 mm (0.04 in).
0.85% related derivatives), Cleasy3336 + Captan 400 (50% The experimental design was a split-plot with tempera-
thiophantate methyl + captan), TR®-PCNB (24% tures as the main plots and surface disinfestant and fungicide
pentachloronitrobenzene)TH® (12.6% thiram + 0.34%thia-  treatments as the subplots. For each temperature, a seed treat-
bendazole), RUB-VITAVAX®-EXTRA (16.7% carboxin + ment was replicated four times with a replication consisting
1.2% imazalil + 1.5% thiabendazole), ar®-VIT AVAX®- of a petri dish containing 50 seeds. Data were subjected to
THIRAM (10% carboxin + 10% thiram). Seeds treated with analysis of variance (ANQ)) procedures and means sepa-
sodium hypochlorite were soaked in a solution of the chemi- rated by Fishés protected least significant fitifence (LSD)
cal for 15 min, rinsed with tap wateand allowed to dry at at P < 0.05. Results of the trials indicated that some seed
21C (70F) for 30 minThe fungicide treatments of Captan treatments were morefettive than others and that a germi-
400, RU®-PCNB, RTU®, RTU®-VITAVAX®-EXTRA, and nation temperature of 35/20C (95/68F) appeared to be opti-
RTU®-VITAVAX®-THIRAM were prepared as slurries by  mum (Table 2). Based on these data, the following two ex-
mixing 1 ml of the flowable formulations of these materials periments were conducted.

Table 1. Trade, common, and chemical names (active ingdients) foreach surface disinfestant and fungicide seened in the initial trials and some
of which were used in Expts. 1 and 2.

Trade name Common name Chemical name (active ingedients)
Captan 400 captan N-trichloromethylthio-4-cyclohexene-1,2-dicarboximide (37.4%)
related derivatives (0.85%)
Cleary’s 3336 + Captan 400 thiophanate methyl dimethyl 4,4'-0-phenylenebis(3-thioallophanate) (50%)
captan N-trichloromethylthio-4-cyclohexene-1,2-dicarboximide (37.4%)
related derivatives (0.85%)
RTU® thiram tetramethylthiuram disulfide (12.6%)
thiabendazole 2-(4-thiozolyl)-benzimidazole (0.34%)
RTU®-PCNB pentachloronitrobenzene pentachloronitrobenzene (24%)

RTU®-VITAVAX®-EXTRA

RTU®-VITAVAX®-THIRAM

Hydrogen peroxide (30%)
Sodium hypochlorite (1.3%)
Sodium hypochlorite (2.6%)

carboxin

imazalil
thiabendazole
carboxin

thiram

hydrogen peroxide
chlorine bleach
chlorine bleach

5,6-dihydro-2-methly-N-phenyl-1,4-oxathiin-3-carboxamide (16.7%)
1-[2-(2,4-dichlorophenyl)-2-(2-propenyloxy)-ethyl]-1H-imidazole (1.2%)
2-(4-thiazolyl)-benzimidazole (1.5%)
5,6-dihydro-2-methly-N-phenyl-1,4-oxathiin-3-carboxamide (10%)
tetramethylthiuram disulfide (10%)

hydrogen peroxide (30%)

sodium hypochlorite (1.3%)

sodium hypochlorite (2.6%)

J. Environ. Hort. 23(1):4-8. March 2005

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Table 2. Results of three trials that investigated the influence of selected surface disinfestants, fungicides, and temperatom seed germination of).
paniculata. Each value forpercentage germination epresents mean germination p&entage at 30 days of foupetri dishes each containing
50 seeds.

Trial 1 Trial 2 Trial 3
Germination temperature Germination temperature Germination temperature

Surface disinfestant or fungicide 25C 30C 30/20C 35/25C 30/20C 30/25C 35/25C 35/30C 35C 30/20C 35/20C 35/25C

(trade name) Germination (%) Germination (%) ——  — —— Germination (%)
Nontreated 3.6cB 6.5dB 8.9eB 23.5dA 12.1dC 13.1cC 36.2dA 20.8cBC25.4bB  21.0dB 44.7cA 25.9dB
Captan 400 31.3aB 28.5abB53.1aA 49.4abA 54.9bcA30.5bC 54.1bcA 38.1bBC45.5aAB

Cleary’s 3336 + Captan 400 49.8bcA 30.6bB 53.0cA 36.4bB 37.6aB  38.9cC 69.2bA 57.5bB
RTU® 22.0bC 32.0aB 47.3abA 50.5abA 55.2bcAl1.0aB 61.5bcA 41.3abB 35.5aB 50.5bB 74.5abA 65.4bcA
RTU®-PCNB 23.3abC 28.4abC 43.3bcB2.2abA 75.3aA 44.5aB 72.6aA 49.2abB24.0bC 71.0aA 74.4abA 77.6aA
RTU®-VITAVAX®-EXTRA 13.5bA 13.4cdA 21.7dA 19.3dA

RTU®-VITAVAX®-THIRAM 32.1aA 22.6bcB 38.9bcA 34.3cA

Hydrogen peroxide (30%) 20.1bB 17.1cB 36.7cA 41.7bcA 50.3bB 73.8abA 54.3cB
Sodium hypochlorite (1.3%) 61.0bA 38.3abB 63.8abA 46.3abB 43.9aB  49.7bB 72.7abA 64.9bA
Sodium hypochlorite (2.6%) 49.2bC 80.4aA 62.5bcB

“Mean separation within columns (lowercase letters) and rows (uppercase letters) for a trial by pristeeted LSDR < 0.05.

Influence of selected surface disinfestants, fungicides, or nadian sphagnum peat (80%), perlite, and wood charcoal
combinations of these chemicals on seed germination (Expt. (Voluntary Purchasing Groups, Inc., BonharX).
1). On September 8, 2000, seeds were removed from storage Tubes were then placed in a growth chamber [C-chamber
and treated following the procedures described above with (3)] at the Southeastern Plant Environment Laboratory (NC
the following chemicals: nontreated (control), 1.3% sodium Sate Univ, Phytotron), Raleigh, NOhe chamber was main-
hypochlorite [NaOCI (chlorine bleach)], 2.6% sodium hy- tained at an 8/16 hr thermoperiod of 35/20C (95/68F) with
pochlorite, RU®-PCNB (24% pentachloronitrobenzene), an 8-hr photoperiod during the high temperature portion of
RTU® (12.6% thiram + 0.34% thiabendazole), 1.3% sodium the cycle. Chamber temperature varied within £ 0.5C (0.9F)
hypochlorite and RU®, 2.6% sodium hypochlorite and  of the set point. During the 35C (95F) portion of the cycle,
RTU®-PCNB, 1.3% sodium hypochlorite andr8®, or the chamber used a combination of cool-white fluorescent
2.6% sodium hypochlorite andfR®-PCNB. Seeds treated  and incandescent lamps that provided a photosynthetic pho-
with a combination of sodium hypochlorite and a particular ton flux (PPF, 400—700 nm) of 41l umol/n#/sec (31.1 kix)
fungicide were first soaked in solutions of either 1.3% or plus photomorphogenic radiation (PR, 700—850 nm) of 7.4
2.6% sodium hypochlorite for 15 min then rinsed with tap W/m?. Incandescent lamps providind®BF of 40 umol/nd/
water and allowed to dry for 30 min followed by slurry treat- sec (2.0 kix) plus PR of 5V&/m? were used to interrupt the

ment and drying. 16-hr dark period betweeri D0 PM and 2:08M daily.
Seeds were germinated as described for the screening tri- Seedlings were thinned to one seedling per tube after
als at an 8/16 hr thermoperiod of 35/20C (95/68kg ex- emegence (leaving the lger of the two seedlings) andfer

perimental design was completely randomized with nine treat- tilized daily with half-strength Phytotron nutrient solution
ments replicated four times with each replication consisting (3), which was applied after seedling egence and once

of a covered 9-cm (3.5 in) diameter glass petri dish contain- the first leaf was visibleTo ensure that each tube desig-

ing 50 seedsAs in the screening trials, each dish also con- nated for nontreated seedlings had one seedling, additional
tained two prewashed (rinsed) germination blotters. Germi- nontreated seeds were germinated in a covered 9-cm (3.5
nated and decayed seed counts were recorded every 3 daym) diameter glass petri dish inside the growth chander

for 30 days and these seeds were removed from the dishes. day 15, no seedlings had emed in 14 tubes sown with
seed was considered germinated when radiclegemee was nontreated seeds. One germinated seed was planted in each
> 1 mm (0.04 in). Data were subjected to analysis of vari- of these tubes to provide an adequate number of nontreated
ance (ANOMW) procedures and means separated by Fssher seedlings for comparison.

protected least significant féfence (LSD) aP < 0.05. Emegence data (days to ergence of the coleoptile
through the growing medium of the first seed to germinate)
Influence of selected surface disinfestants, fungicides, or were recorded every 3 days for 45 dafser 45 days, the
combinations of these chemicals on initial seedling growth study was terminated and additional data recorded to include

(Expt. 2). On January 3, 2001, seeds were removed from stor plant height (height of main stem), leaf numbength and
age and treated following the procedures described abovewidth of the two longest leaves, and top and root dry weights.
with the following chemicals: nontreated (control), 2.6% Leaf width measurements were taken at the midpoint of each
sodium hypochlorite, RU®-PCNB (24% pentachloroni- leaf and dry weights were recorded after drying for 48 hr at
trobenzene), 1.3% sodium hypochlorite afdJR (12.6% 70C (158F). Percentage emence and average days to emer
thiram + 0.34% thiabendazole), 2.6% sodium hypochlorite gence for nontreated seeds were calculated excluding the 14
and RU®, 1.3% sodium hypochlorite andTR®-PCNB, seeds planted on day THe experimental design was a ran-
or 2.6% sodium hypochlorite and H®-PCNB. domized complete block with six blocks, seven treatments
Following treatment, two seeds were sown per tube in Ray per block, and seven tubes per treatment. Data were sub-
Leach SuperCells [cell diameter = 3.8 cm (1.5 in), height = jected tcANOVA procedures and means separated by Fisher
21 cm (8.3in), volume = 164 értll0 irf)] (Stuewe and Sons, protected LSD &P < 0.05. Pairwise comparisons of percent-
Corvallis, OR)] filled with fertiome® which consists of Ca-  age emagence and average days to egeeice were calcu-
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lated using the ‘PDIFF’ option on LSMEANS under PROC
GLM of SAS (SAS Inst., Inc., Cay\NC).

Results and Discussion

Influence of selected surface disinfestants, fungicides, or
combinations of these chemicals on seed germination (Expt.

1). Seed treatment with sodium hypochlorite and a particular
fungicide, either alone or in combination, was essential to
achieve germination > 50% (Fig. 1). Seed treatment was
highly significant P = 0.0001) for both total germination
percentage and total percentage of decayed seeds. Generall
treatment of seeds with sodium hypochlorite in combination
with a particular fungicide resulted in greater germination
than seed treatment with only a fungicide or sodium hypochlo-
rite. Although the treatments were not statisticallyedint,

the highest total germination was realized for seeds treated
with a combination of 1.3% sodium hypochlorite afdJ®-
PCNB (89%) followed by 1.3% sodium hypochlorite and
RTU® (87%), 2.6% sodium hypochlorite and@B® (83%),

and RU®-PCNB (81%).

As expected, the greatest percentage of decayed seeds w,
noted for the nontreated seeds (38%), which was significantly
different as compared to all other treatments (Fig. 1).-Inter
estingly although 1.3% and 2.6% sodium hypochlorite alone
were relatively dective in reducing seed decay this did not
necessarily correspond to increased germination (< 75%).
Some treatments had significantly greater germination with
the same amount of seed decay as the sodium hypochlorit
treatments (> 80%).

Although four of the seed treatments resulted in germina-
tion > 80% with the highest germination of 89% for seeds
treated with 1.3% sodium hypochlorite in combination with
RTU®-PCNB, there may be room for improvement (Fig. 1).
Prior to conducting this research viability tests with 2,3,5-
triphenyltetrazolium chloride (TZ arTC) (4) estimated that
seed viability was > 95%lhus, germination approaching
100% may be feasibl&his may however be dificult to
attain because of what appears to be a multitude of fungal
pathogens such asternaria Nees sppEppicocumLk. spp.,
Fusarium Lk. spp., andHelminthosporium Lk. spp., which
were tentatively identified from a sample of seeds taken from

the seed lot used to conduct the present research. In additiorz

to various fungal pathogens, bacteria may also contribute to
seed decay he presence of various seed pathogens, particu-
larly fungi, may be related to the extremely humid and moist
maritime environment in whickl. paniculata is endemic
(12). Despite the possibility of germination greater than that
reported herein (Fig. 1), germination of 80% would appear
to be commercially acceptable.

Seeds treated withTRI®-PCNB germinated readijliiow-
ever abnormal radicle development was observed among
these seeddhe radicles appeared twisted and lacked root
hairs on all seeds that germinated after treatment WitheR
PCNB, either alone or in combination, with sodium hypochlo-
rite. This observation concerned the authors and raised the
possibility of potential adversefetts from RU®-PCNB
treatment influencing seedling growth, which provided in part
the basis for Expt. 2.

Influence of selected surface disinfestants, fungicides, or
combinations of these chemicals on initial seedling growth
(Expt. 2). Surface disinfestant, fungicide, and combination
treatments were highly significar® € 0.0004) and were es-

J. Environ. Hort. 23(1):4-8. March 2005

sential to achieve enggnce > 60% with five of the seven
treatments resulting in engemce > 75% @ble 3). Emagence

for nontreated seeds was only 35% and gerege for all
chemical seed treatments was significantly greater than the

nontreated seeds and ranged from 64 to 83%. Results of the

various seed treatments generally confirm what was observed
in Expt. 1 (Fig. 1) regarding the need for chemical seed treat-
ment ofU. paniculata and the report by Bgess et al. (2) that
decay is a problem during seed germination of the species.
There were no apparent adverdeas of the various chemi-

al seed treatments on seedling growdtb(& 3) Among these
reatments, there were no significanfetiénces in stem height,
length of the second longest leaf, width of the longest leaf, top
dry weight, and root dry weight. Howeyeas mentioned pre-
viously there were significant dfrences in percentage emer
genceThere were also significant tifences regarding aver
age days to emgence, number of leaves, length of the long-
est leaf, and width of the second longest leaf. In most cases,
the significant difierences were due to the nontreated seeds
having lower values for each measured variable than values

d‘gr the same variables of the treated seeds.

Although percentage enmgence was lowest for the
nontreated seeds (35%gble 3) these seeds emed essen-
tially in the same length of time as the treated seeds with one
exceptionAverage number of days to seed aggece for
seeds treated with 1.3% sodium hypochlorite almt/®-
PCNB was longer (17.3 days) in comparison to nontreated

oeeds (12.0 days)lthough this diference was significant,

the authors question whether a@iénce of 5.3 days would
have any practical significance regarding commercial pro-
duction of seedling transplants.

The authors noted in Expt. 1 that seeds treated
PCNB, either alone or in combination, with sodium hypochlo-
rite germinated readily although abnormal radicle development
was observedrhis raised the possibility thafTR®-PCNB
would have adversefetts on seedling growth. Despif€RR-
PCNB resulting in reduced engence in comparison to some
of the other treatments, it had no deleteriotdiscés on the
other recorded variables used to evaluate seedling growth.

100

ODecayed Seeds (LSDpgs=8)
[ W Germination LSDogs =9)

Germination or decayed seeds (
.
5

® @ ® -~ ~» -0
PO G e e S

. o @
DR Qe

C (o
RO

o ol ‘o) C
AR A8 W WO
e L@l

Seed treatments
Fig. 1. Influence of selected surface disinfestants, fungicides, or com-
binations of these chemicals on seed germination and seed
decay ofU. paniculata (Expt. 1). Lowercase letters within the
black vertical bars denote mean separation among seecttt-
ments for total germination by Fisher's protected LSD atP <
0.05. Lowercase letters within the gray vetical bars denote
mean separation among seedeatments fortotal decayed seeds
by Fisher's protected LSD atP < 0.05.
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Table 3. Influence of selected surface disinfestants, fungicides, oombinations of these chemicals on initial seedling gwth of U. paniculata (Expt.
2). Values foreach parameterare means of six blocks each consisting of seven seedlingstpestment.

Length Width
Length of Width of
Avg. of second of second Top Root
days to longest longest longest longest dry dry
Surface disinfestant, fungicide, Emergence emerg- Plantht  No. of leaf leaf leaf leaf wt. wt.
or combinations (%) ence (mm) leaves  (mm) (mm) (mm)? (mm)? (mg) (mg)
Nontreated 34.5¢ 12.04 33w 3.4k 89.1H 59.1v 1.9 1.6¢ 16" 14v
RTU®-PCNB 64.3b 14.2ab 37.1 3.5ab 102.9ab 68.3 22 1.8ab 18 16
2.6% sodium hypochlorite 75.0ab 13.5ab 41.0 3.8a 112.0a 73.6 2.2 1.9a 22 20
1.3% sodium hypochlorite +TRI® 75.0ab 14.2ab  38.3 3.7a 110.7a 70.2 2.4 1.9a 20 19
2.6% sodium hypochlorite +TRI® 83.3a 14.7b 39.8 3.7a 114.4a 74.3 2.2 1.9ab 22 18
1.3% sodium hypochlorite +TRI®-PCNB 76.2ab 17.3c 36.5 3.4b 103.2ab 635 2.1 1.7bc 18 16
2.6% sodium hypochlorite +TRI®-PCNB 81.0a 13.5ab 38.1 3.6ab 108.4a 66.6 2.1 1.8abc 20 17

“Measured at the midpoint.

YPairwise comparisons made using the ‘PDIfjftion on LSMEANS under PROC GLM of SAS (SAS Inst., Inc., CiH(y).
*Mean separation within columns by Fislsgorotected LSDR < 0.05.

“Not statistically significant.

In Expt. 1 the various seed treatments were evaluated inwith negligible efects on seedling growth &f. paniculata.
terms of germination by defining germination as radicle emer This demonstrates that a variety of chemical treatments may
gence= 1 mm (0.04 in). Howevelin Expt. 2 germination be used to reduce seed decay during production of seedling
was not recorded because of the nature of the study and pertransplants of the species. Choice of a particular treatment will
centage emgence was recorde@ihus, a direct comparison  undoubtedly need to include consideration of various factors
of percentage germination data in Fig. 1 with percentage such as déctiveness, cost, and whether or not the material(s)
emegence data iffable 3 is dificult, if not impossible. If selected for use are registered for uséJopaniculata. Al-
one does compare values for percentage gegnee of the though the surface disinfestant and fungicide treatments tested
seven treatments used in Expt. 2 that were also included inprovided control of seed decdlye potential for higher germi-
Expt. 1, but evaluated in Expt. 1 in terms of percentage ger nation and emegence percentages may exist since viability
mination, the values are generally less in Expt. 2. For ex- tests with 2,3,5-triphenyltetrazolium chloride (TZIGIC) (4)
ample, germination of the nontreated seeds in Expt. 1 wasindicated that initial seed viability was > 95%.
45% in comparison to seedling emence of 35% for the
nontreated seeds in Expt.Aso in Expt. 1 there were four  Literatur e Cited
treatments that resulted in germination > 80%JR-PCNB
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same treatments resulted in percentage genee of 64, 75, temperature, and light. J. Environ. Hort. 20:180-183.
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23’ and 76dA)’ redsp_ectl\llelslnce thelmal’llnel’ n V\rl]hICh EXpt(.j 3. Downs, R.J. and J.Fhomas. 1991. Phytotron procedural manual

- was Con_ ucted simulates more closely greenhouse pro UCHor controlled-environment research at the Southeastern Plant Environment
tion practices, values for percentage egeace may be a  LaboratoryNCAgr. Res. SenvTech. Bul. 244. (Revised)

more realistic indicator of how the various fungicides and 4 armann, H.T D.E. KesterET. Davies, Ir and R.L. Geneve. 2002.
surface disinfestants will perform under actual seedling pro- Hartmann and Kester Plant Propagation: Principles and Practicésd
duction conditions. Prentice Hall, Inc., Englewood Cfif NJ.

Although there hc":_lve been no pl'eViOU_S reports on the use of 5. Hester M.W. and I.A. Mendelssohn. 1987. Seed production and
various surface disinfestants and fungicides to reduce seedgermination response of four Louisiana populations/ibla paniculata
decay during germination &f. paniculata, beneficial efects (Gramineae)amer. J. Bot. 74:1093-101.
of fungicide seed treatments have been noted for many forage 6. Holmes, S.J.1. 1983he susceptibility of agricultural grasses to pre-
grasses. Michail and Carr (8) reported significant improve- emegence damage caused Bysarium culfmorum and its control by
ment of establishment of species of ryegrasimL. spp.), ungicide seed treafment. >rass and Forage Scl. 562057248 N
fescue Festuca L. Spp.), cocksfoot(actylis L. Spp.), and timo- 7& tLEV\ils, G?. ?nd RHO. Clements. 1986t. Lé?er(])f funtgn’:\l/ld&gm::pestlmde
thy (PhleumL. spp.) by fungicidal seed treatments. Seed treat- -5 (SoST= 0 SIAENTE Jyeqrass esiablishment. gr-rop
ment of cultivars of ryegrass with the fungicides Benlate 8. Michail S.H 'dAJ H. Carr 1966. Efect of seed treatment

g, . Michail, S.H. andA.J.H. Carr . Efect of seed treatment on
[benomyl (methyl 1—(buty|carbamoyll)-Z—benZ|mldazole- Car  establishment of grass seediings. Plant Pathol. 15:60—64.
bamate)] and Captan (captan) provided excellent protection o s E . 1969. Germinati ot . dsalinit
: ; : : . Seneca, E.D. . Germination response to temperature and salinity
?ga;?sll_':e %virgr%%ﬁzrfgﬁtg (()7n) g}gon;grs):)ﬁlejfﬁig?:]ee ((::L(jjl;[ll’:/ki:]sa of four dune grasses from the outer banks of North Carolina. Ecology 50:45—

» 1) ~53.

tion of Subdue [metalaxyl (N-2,6-dimethylphenyl)-N- 10. Seneca, E.D. 1972. Germination and seedling responssiaafic

(methoxyacetyl)-DL-alaninate)] and Mycozol (thiabendazole) ang Gulf Coasts populations bhiola paniculata. Amer. J. Bot. 59:290—
provided results similar to that of Benlate plus Captan. 296.

In Summaryﬁve of th? seven seed treatments utilized in 11. Wagner R.H. 1964. Ecology dfiniola paniculata in the dune-strand
this experiment resulted in percentage gymece of 75 to 83% habitat of North Carolina. Ecol. Monod#4:79-96.
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