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|n Common Cal’petg raSS and (1939) increased common carpetgrass seed

germination rate by moistening germination
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We tested the hypothesis that priming and

npresoaking would improve common carpet-

Abstract.Priming or presoaking seed of common carpetgrasfkonopus affinisChase) and
centipedegrassiEremochloa ophiuroide®lunro. (Kunz)] increased germination percent-
age and decreased mean time of germination (MTG) at 20, 25, and 3D. The effect of
presoaking and priming was dependent on grass species and temperature. The optimu rass and centinedeqrass seed qermination at
seed germination temperature for both of these warm-season species wad@Maximum 9 booti C?OC 9 9

effect on common carpetgrass or centipedegrass seeds was achieved by priming in 20 optimum (< ) temperatures.
KNO; higher concentrations did not improve germination percentage or MTG, and 4% )

was in some cases detrimental. Germination was higher and MTG lower at 20 and XD Materials and Methods
than at 15 °C. Presoaking common carpetgrass and centipedegrass seeds was the most

efficient seed enhancement treatment for germination at 3TC. We used two grass species (common

carpetgrass and centipedegrass), four isother-
mic germination temperatures (15, 20, 25, and

) . . I . ) 30°C), and six seed treatments [0% (distilled
Viable seed and a suitable environment aractivities. Potassium nitrate (KNJhas been  water); 1%, 2%, 3%, and 4% KN®olutions;

necessary for rapid establishment of turfgrasssed successfully in many horticultural cropgind an untreated control]. These concentrations
sod. Centipedegrass and common carpetgrass, control seed hydration (Bradford, 19865f KNO, provided osmotic pressure of —0.5,
both warm-season turfgrasses, are frequentlyeydecker and Coolbear, 1977). Germinationg 9, —1.3, and —1.7 Pa, respectiv@lye two
established by sowing monostands or usingite can be increased at temperatures cons(%gi—dss species and four germination tempera-
seed mixtures. Common carpetgrass is frered suboptimal for germination (Brede anqures were evaluated separately. A thermo-
quently used as a companion grass witBrede, 1989; Hardegree, 1994; Murray, 1990}radient table (Scientific Systems Corp.,
centipedegrass to reduce establishment timenproved seed germination may be the resuaton Rouge, La.), with four isothermic
Establishing warm-season grasses from seed physiological changes occurring duringeemperature lanes calibrated at 15, 20, 25, or
during the early spring months when soil temimbibition at low-germination temperatureszg °C, was sectioned into two blocks. A
peratures are cold can be challenging. Se¢McClure, 1995). block consisted of six seed treatments in petri
priming prior to planting has been used exten- Priming with KNG significantly advanced dishes randomized within each temperature
sively with other grasses to accelerate germthe rate of germination of perennial ryegrasgane. Cool-white fluorescent lights (19
nation time, break dormancy, and improvéLolium perenneL.), browntop Agrostis imol-m2s?) provided 14 h of daily illumi-
germination percentage and uniformity at subeapillaris L. (Pers.)]and Kentucky bluegrass nation. The experiment was repeated twice
optimum temperatures. Seed priming is a corfPoa pratensisL.) (Lush and Birkenhead, overtime for each grass species and germina-
trolled-hydration treatment in which seeds ar&987). Maguire and Steen (1971) reported th@on temperature to establish four blocks.
exposed to an external water potential suffikNO;accelerated the rate of seed germination Centipedegrass (Lot # 95/05; Patten Seed,
ciently low to prevent radical protrusion, andn Kentucky bluegrass. Additionally, priming | akeland, Ga.) and common carpetgrass (Lot
yet stimulate physiological and biochemicaperennial ryegrass seed with polyethyleng Uy4/410; Pennington Seed, Hammond, La.)
glycol (PEG) at—1.0 MPa increased germinaseeds were soaked for 48 h in aerated distilled
tion by 35% (Danneberger et al., 1992)water (—0.06 MPa) or primed for 48 h with
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Univ. Agricultural Center. The cost of publishingtures. Hardegree (1994) demonstrated th@tents, seedswere rinsed with copious amounts
this paper was defrayed in part by the payment gfriming Great Plains native perennial grasgf water, transferred to paper towels, and air-
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therefore must be hereby markadvertisement gi?r?l?rfat}éﬂt{)Mﬁéing%c;’%d duclfr?rmr?antt:rQ:teﬁed for 1 h. Fifty seeds of each seed treatment
solely to indicate this fact. g y . 9 were placed into separately labeled 6.0-cm-
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SEED TECHNOLOGY

Table 1. Effects of soaking and/or priming seeds of common carpetgrass and centipedegrass on germination during 21 dtiléyl2&j@b, or 30C.

Treatment Germination (%) Mean time of germination (days)

KNO;, priming solution (%) W (MPa) 15°C 20°C 25°C 30°C 15°C 20°C 25°C  30°C
Carpetgrass
0 (Presoaking) -0.06 41a 64.6ab 96.0a 97.6a 136a 8.3b 3.2¢c 21c
1 -0.5 55a 65.6 ab 98.5a 98.1a 150a 75b 33c 20c
2 -0.9 6.1a 83.7a 99.0 a 97.0a 146 a 7.2b 3.6 bc 21lc
3 -1.3 21la 85.6a 96.9a 995a 125a 7.1b 34c 22c
4 -1.7 47a 82.7a 96.6 a 959 a 153a 8.0b 40b 29b
Control (untreated) 6.0a 49.3b 87.9b 95.1a 12.3a 10.2 a 56a 4.4 a
Linear NS * NS NS NS NS NS NS
Nonlinear NS NS NS NS NS NS NS NS
Centipedegrass

0 (Presoaking) —-0.06 110a 36.6a 335b 87.5a 143 a 9.3 bc 5.7 ab 28b
1 -0.5 12.1a 328a 35.0b 72.0b 134 a 8.0c 46b 32b
2 -0.9 6.0a 29.0a 58.3a 73.6b 16.7 a 9.4 bc 5.7 ab 36b
3 -1.3 40a 26.7 a 36.4b 62.0 bc 170a 10.3ab 6.4 ab 3.1b
4 -1.7 5.0a 21.0a 30.0b 57.0c 146 a 110a 54b 3.1b
Control (untreated) 50a 222a 345b 33.0d 15.0a 114 a 8.6a 55a
Linear NS NS NS NS NS NS NS NS
Nonlinear NS NS NS NS NS NS NS NS

“Mean separation within columns and species by Duncan’s new multiple randge<é€s06).
v " Nonsignificant or significant & < 0.05 and 0.01, respectively, within columns and species.

of primed seeds were calculated and comparéti%, 2%, 3%, and 4%) and exposing td25 by osmotic pretreatment with polyethylene gly-
with those of nonprimed seeds (control). MTGsignificantly increased germination percent- col. J. Agr. Sci. 89:503-506.

was calculated as follows: MTG Z{Ti Ni)/  age and decreased MTG. Although germinat"—‘ssfc’c'f‘“c;.n of Oﬁ('jc'ahsged dAT”a'{]StSI- 11%911- 1R1%Ies
G, whereTi is the day of germinatiohliisthe tion percentage at 3@ was not improved by Braé?‘grg,s '}2_%_5338%'_ I'\/Ia(ra]iepula?ignngf seéd_ water
number of seeds germinating ®nandGis priming, MTG was reduced b2 d relative to relations via osmotic priming to improve germi-
the total number of germinated seedshe control. nation under stress conditions. HortScience
(Hartmann etal., 1990). Atetrazoliumtestwas Centipedegrass here were no benefitsto ~ 21:1105-1112. o

used to determine the viability of nongerminpresoaking seed germinated at 15 or°@5 Brede,J.andA.D. Brede. 1989. Seed priming. Grounds
ated seeds (Association of Official SeedTable 1). Presoaking did not increase germbanﬂgg‘éfggr”%e}f'ﬁ'B‘l?v*lé‘gbnal 4.3 C.A Geron
Analysts, 1994). Seed germination was calcuration percentage at 2@, but accelerated A 190: “erminat !

. . oot and P. Kumari. 1992. Rate of germination and
lated based as the sum of percentages of viablerG by =2 d. The highest germination per-  seedling growth of perennial ryegrass seed

seeds and germinated seeds. centage (87.5%) resulted from presoaking seed following osmoconditioning. HortScience
The experimental design used for botland germinating at 30C; MTG was also 27:28-30. ) ) ]
grass species and temperature was a randoraduced=2.5 d. Delouche, J.C. 1961. Effect of gibberellin and light

: - - L L on germination of centipedegrass seed
ized complete-block with four replications. ~ Germination percentage at(Gdecreased (Eremochloa ophiuroidgs Proc. Offic. Seed

A general linear model was performedinearly as KNQ concentration increased  apalysts 51:147-150.

separately on each grass species and gerr(iable 1), but MTG was not significantly Fry, J.0., W. Upham, and L. Leuthold. 1993. Seeding
nation temperature, using the SAS statisticabduced by priming. Priming did not increase month and seed soaking affect buffalograss
package (SAS Inst., 1991). Means were sepgermination percentage at 2G, but MTG establishment. HortScience 28:902-903.

rated using Duncan’s new multiple range teshcreased linearly with increasing KNGon-  Hardegree, S.P. 1994. Matric priming increases ger-
mination rate of Great Basin native perennial

atP < 0.05. centration. Priming in 2% KNGsignificantly grasses. Agron. J, 86:289—293.
increased germination by 23% at"®5 Mean  Hartmann, H.T., D.E. Kester, and F.D. Davies, Jr.
Results and Discussion time of germination was reduced by 3 d for 1990. Plant propagation: Principles and prac-
seeds primed in either 1% or 4% KN®rim- tices, 5th ed. Prentice Hall, Englewood Cliffs,

Data for carpetgrass and centipedegra$sg increased germination percentage &G0 N.J.
data were evaluated separately. There were aad reduced MTG2 d. Heydecker, W. and P. Coolbear. 1977. Seed treat-

S h : . ments for improved performance: Survey and
significant differences over time for either attempted prognosis. Seed Sci. Technol. 5:353—

species aP < 0.05. Therefore, the experiment Conclusions 425,
was analyzed as arandomized complete-block Lush, W.M. and J.A. Birkenhead. 1987. Establish-
design. Presoaking and priming may be of litle ment of turf using advanced ‘pregerminated’

Common carpetgrassPresoaking in valueat15C, butpriming common carpetgrass, _Seeds. Austral. J. Expt. Agr. 27:323-337.
distilled water did not significantly improve and centipedegrass seeds has potential M?glg{:ésfu% ni?gtede' esrﬁﬁienr;ti olr?;%ld Fg;ecigﬁg;
germination at 13C, but affected germina- improving seed germination or reducing MTG gf dormant and nondgrmam Kentucky blupegrass
tion at higher temperatures (Table 1). Preat germination temperatures between 20 and (Poa pratensis..) seed. Crop Sci. 11:48-50.
soaking hastened germination significanth80°C. Currently, there is no commercial sourcé/cClure, G. 1995. Sweet corn seed reserve changes
at 20°C, but did not increase germinationof primed or presoaked seed of carpetgrass or during imbibition in relation to germination at
percentage. Presoaking improved germinaentipedegrass. However, the results of this 0W temperature. MS Thesis, Louisiana State

tion percentage at 25C but not at 30°C  study indicate that MTG of both species coquAurLrJ:;VéBfggg %cr)iﬁiﬁgsweetcornseedtoimprove

(Table 1), and reduced MTG at both temperéabe reduced by presoaking and/or priming. emergence under cool conditions. HortScience
tures by=2 d. 25:231.

Priming in KNO, had a slight effect on Literature Cited SAS Institute. 1991. SAS users guide. SAS Inst.,
germination, but did not reduce MTG at’I5 Cary, N.C.

(Table 1). The relationship between KNO Adegbuyi, E., S.R. Cooper, and R. Don. 1981. OsfFoole, E.H. and V.K. Toole. 1939. Notes: Germina-
" LAt motic priming of some herbage grass seed using tion of carpetgrass seed. Amer. Soc. Agron.

concentration and germination atD was . civiene glycol (PEG). Seed Sci. Technol.  31:566-567.

linear.Mean time of germination was signifi-  9.g57-378. Walker, J.T. 1976. Centipedegrass seed treatments

cantly decreased by2 d in comparison to Akalehiywot, T. and J.D. Bewley. 1977. Promotion  and light-temperature effects on germination.

control seeds (Table 1). Priming with KNNO  and synchronization of cereal grain germination ~ Plant Dis. Rptr. 60:393-397.
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