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Introduction

The popularity of ornamental grasses has soared in the recent years, increasing their market demand.
Ornamental grasses are not only used in the landscageJusibecome a prominent design element

in mixed containers, a growing segment of the floriculture industry. Ornamental grasses comprise of
grasses and gra$ike plants are monocots from several families including Poaceae (grass family),
Cyperaceae (seddamily), Juncaceae (rush family), Restionaceae (restio family) and Typhacea (cat
tail family).

Regulating the plant height antcreasing the number of tillers per plant and are significant to
commercial ornamental grass growers for improving the guaity. Since grasses are monocots,
applications of plant growth retardants (PGRs) developetthéoneight control oflicots such as
common bedding plants provide varying degrees of height control and published information on
height control of ornamealk grasses is limited. Additionally, to our knowledge, no published
studies have investigated the influence of benzyladenine on increasing branching of ornamental
grasses. The objective of this stwdgs to quantify the influence @fpplications okeled plant

growth regulators on height contranhd tilleringof ornamental grasses.

Materials and Methods

Young propagules dfarexbuchananij Carexcomansd Fr o s t eCGhrex(flagellifesad Tof f e e
T wi €Cortdderia selloanaRosed Miscanthus sinensi8 Gr a c i | | Muhlenefgia a n d
capillarieswere receivedrom a commercial growdgFigure 1)

Figure 1. Plugs ofarex buchananifA), Carexcoman® Fr o st e d C&exr | s
flagelliferad To f f e e Tosaderia gelbapdd)R,0 s e dMdéscalftHng sjnensis
60Gr aci | | i MuhterdbeglaEapillarig&)ratkhe initiation of the experiment.
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Plantsweretransplanted in a peatised mediunfFafard 3B)and grownin apolycarbonate
greenhouse at WFREC, Milton under aHdur photoperiod provided aslay-extensiorfrom 5 pm
to 12 amusing highpressure sodium lamps. Plants receiveo foliar spray of PGRs (volume of 2
quarts/100 ft, with Capsil as a surfactantThetreatmentsireoutlined in the table below:

Plant Growth Regulator Application Rate
Benzyladening(BA) Configure; Fine Americds 500 or 100ppm(mg-L' J
Concise (Uniconazole; Fine Americas) 20 or 40 ppm
Trinexapaeethyl (turf PGR for comparison; Primo; Syngenta) | 220 ppm(label rate

Figure 2. Timing of the

The first PGR application was madfterthe plants were established] .. S
first PGR application.

in containers and the roots of plantsre \sible aroundhe containers
(Figure 2).

Theexperimentaschedulas below:

Date Activity Species

6/24/2008 | Plug receipt and transplant | Carex Cortaderia MiscanthusMuhlenbegia
7/15/2008 | Spray 1 Carex

7/22/2008 | Spray 1 Cortaderig Miscanhus Muhlenbegia
7/31/2008 | Spray 2 Carex Cortaderig MiscanthusMuhlenbegia
7/29/2008 | 2-week data Carex

8/6/2008 2-week data Cortaderig MiscanthusMuhlenbegia
8/12/2008 | 4-week data Carex

8/19/2008 | 4-week data Cortaderig MiscanthusMuhlenbegia
9/8/2008 8-week data Carex

9/17/2008 | 8-week data Cortaderia MiscanthusMuhlenbegia

A nonsprayed controlvasmaintained. Ten plantgeresubjected to each treatment combination.
The fertility and pest managememasas per standard protocolsvétoped at WFRECThe pant
height(from surface of the medium to thkelest point of gragsand thenumber oftillers per plant
wererecorded awveeks 24 and 8weeksafterthe firstPGRapplication.

Results and Discussion
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Figure 3. The influence of PGR sprays oe beight of ornamental grasses.
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Figure 4. The influence of PGR sprays on the tiller number of ornamental grasses.
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Table 1. Incrase intheaverage plant heigletween two measuremeasistandard error (SE) of 10
replicatedor six ornamental grasspecies.

Increase inthe average plant height between two measurementsnig + SE

C. C.
Week’ of Week of comans flagellifera C.
preceding succeeding C. 6Fros 6Tof f selloana M. sinensis M.
measurement measurement buchananii Curl: Twist O0Rose 6Graci | capilaris
Control

0 2 53+x14 1.3+05 26+0.7 418+ 2.6 23.3+£2.6 8419
2 4 3.7+£10 3.6+0.8 7.1+1.2 329+15 155+1.1 79+16
4 8 6.7+23 3.6+0.9 178+13 195%+15 14722 22.2+3.0

500 mg-L 'Benzyladenine
0 2 6.2+21 1.0£0.5 1.7+1.0 30924 26.8+1.6 6.9 £2.6
2 4 2507 0.8 +£0.3 3.1+£0.7 31515 17.3+1.6 0.8+£0.5
4 8 11.6+25 04zx0.3 182+14 143+1.7 146+1.8 194+ 3.2

1000 mg-L *Benzyladenine
0 2 2810 0.9+0.5 3312 285+5.1 30.9+1.9 51+15
2 4 3.3x0.8 0.7 £0.2 1.8+0.5 30,615 15.5+ 2.7 04+0.2
4 8 106+£19 0.2%0.1 124+19 14924 129+2.1 18.0+2.9

20 mg-L *Uniconazole
0 2 26+1.0 0.7 £0.3 25+1.0 20.4 £ 3.9 23.7+£26 95+£25
2 4 0.8+0.3 0.2+£0.1 0.8+£0.3 22.8+1.8 16.2+14 52+16
4 8 22+x11 0.1+£01 6.2+2.0 7.7+3.0 11.2+14 20.7+£2.2
40 mg-L *Uniconazole

0 2 56+21 05+0.2 15+04 129+4.1 23.0x27 6.9+£25
2 4 04+03 0.0 0.0 0.2+0.1 21.0+23 152+28 3414
4 8 1.0+£0.6 0.0 0.0 44+1.8 58+23 23.3x24 279+17

220 mg-L *Trinexapaeethyl
0 2 1.7+04 14+1.0 0.5+£0.3 85+1.8 11.9+2.0 3.3+£0.8
2 4 0.5+0.3 0.5+0.2 0.5+0.2 151+15 2.2+0.3 0.1+£0.1
4 8 10.2+2.8 0.0+0.0 6.1+1.6 40+1.2 149+3.1 0.2+0.1

“wveek ofthefirst PGR application was considered as week 0.
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Table2. Increase itheaveragdiller numberbetween two measuremerffits six ornamental grass

species.
Increase inthe average tiller number between two measurements (no.)
C.
Week of Week of C.comans flagellifera C.
preceding succeeding C. 6Fros 6 Tof f selloana M. sinensis M.
measurement measurement buchananii Curls Twist O0Rose 6Graci | capilaris
Control
0 2 4.4+06 16.3+1.1 9.1+1.1 0101 16.8+2.8 26+0.6
2 4 13.5+0.9 62.2+34 374+22 3.0x07 53.6 4.2 53.7+2.6
4 8 259+4.1 1234+157 48.6+23 2.9+0.3 288+4.4 77.1+44
500 mg-L 'Benzyladenine
0 2 2.7+0.8 12.5+1.9 148+ 15 0.2+£0.1 7515 45+11
2 4 16.7+2.3 72.9+7.9  43.1+2.0 3.81+0.4 533+48 47.4+19
4 8 27+34 116.2+16.0 46.3x29 39x+05 30.3+2.9 95.0+4.0
1000 mg-L 'Benzyladenine
0 2 3.0+£0.6 19.3+£3.2 15.2+2.2 0.0+0.0 8.8+19 43+13
2 4 16.2+1.6 60.7+55 42.0+1.6 3.4+05 47.0+3.7 53.8+3.0
4 8 22.7+27 1381+16.6 50.0%+13 4.7+0.9 254+42 84.3+6.4
20 mg-L *Uniconazole
0 2 2.8+0.9 12.4+25 93+14 03%0.2 8.0+£22 3.7x1.1
2 4 12.7+3.0 30.1+25 413+19 4206 56.9+3.7 47.1%2.0
4 8 36.5+65 1083+150 884+84 53+0.8 29.8+2.9 86.2+3.0
40 mg-L *Uniconazole
0 2 27+05 10.7+2.2 78+10 01101 59+1.2 6.7+1.0
2 4 11.1+15 47.1+£2.7 37.8+26 4.4+0.6 50.1+£3.2 442+ 25
4 8 39.9+3.8 65.2+10.9 56.2+3.0 55%1.0 22.0+1.7 731+3.1
220 mg-L *Trinexapaeethyl
0 2 42+0.7 13.1+1.9 55+1.1 0.60.2 7.0+1.6 7.8+1.8
2 4 9.2+1.7 47.9 +4.3 46.8+20 3.2+05 525+ 3.6 344+15
4 8 215+24 3126+10.3 398+33 6.5+0.6 28.3+3.6 51.3+4.1
“wveek ofthefirst PGR application was considered as week 0.
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Carex buchananii

Figure 6. The influence of PGR applications on height and tiller numiggare buchananii

| weeksMy

4 weeks after first s

8 weeks after first spray

Control 500 ppm 1000 ppm Control 20ppm 40 ppm Control 220 ppm

Benzyladenine Uniconazole Trinexapac-ethyl

Height Control

1 Overall,at the concentrations test&h did not influencehe averageplantheightcompared
with the average height of contrd¢lsigure 3A andB, Table 1)

1 Uniconazolesuppressed the increase in height by 52 to B88een measementompared
with the heighincreaseof controls (Figure 3A and C)rorty ppm uniconazole suppressed the
increase in height at weeks 4 and 8 nempared with the height suppressionhiy20 ppm
uniconazoldgreatment

1 Trinexapaeethyl strongly supressed the heigtr 4 weeks after the first applicati¢iigure 3
A and D) Howeverafter 8 weeks, the effect of trinexapethiyl wore off and the average height
after 8 weeks walsigher thartheheights ofcontrols

Tiller Number

1 Atthe ratesested BA, uniconazole, and trinexapathyl application did notonsistently
influence tiller production compared with thier production ofcontrols(Figure 4Ato D, Table
2).
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Carexcomansr ost ed Curl s 6

Figure7. The influence of PGR applications on height and tiller numb€aoéx comans
OFrosted Curl so

2 weeks'

4 weeks after first spr

8 weeks after first spray |

i, VRS %

Control 500 ppm 1000 ppm Control 20ppm 40 ppm Control 220 ppm

Benzyladenine Uniconazole Trinexapac-ethyl

Height Control

1 Compred with the controls)l&PGRs tested provided height control for 8 weeks after the first
spraywith an exception of trinexapaathyl after2 weeks (Figure 3E to H, Table.1Jhis
suppression of height increased ranged between 20 to 100% dependiadP@Rtreatment
and timing of data recording.

1 The low and higliates of BA and uniconazole elicited similar height response

1 When produced in-gallon containerCarexcoman® Fr ost ed Cur |l sd may
control.

Tiller Number

1 Atthe rates téed, BA and Trinexapaethyl did not influence the tiller number compared with
the controlgFigure 4E, F and H, Table.2)
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1 Four and 8 weeks after the first spray, plants treated with uniconazole had fewer tillers compared
with the controlgFigure 4E and
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Carexflagelliferad Tof f ee Twi st 0

Figure 8. The influence of PGR applications on height and tiller numiigareiflagellifera
0OToffee Twisto

2 weeks afte

4 weeks after

Control 500 ppm 1000 ppm Control 20ppm 40 ppm Control 220 ppm

Benzyladenine Uniconazole Trinexapac-ethyl

Height Control

1 AlthoughBA application providd someheight controfor up to 8 weeks frorthe first
application this response was somewhat inconsidbehiveen the rates used and tigmof data
collection (Figure 3l to J and Table 1).

1 The average height increase of plants treated with uniconazole was suppressed for 8 weeks from
the first spray compared with that of the controls (Figure 3l and K). Four weeks from the first
spray, the prcent suppression of height increase with 20 and 40 ppm unicottieadéd plants
was 89 and 97% compared with the height increase of the controls, respectively.

1 Trinexapaeethyl suppressed the increase in height by 83, 93, and 67% after 2, 4, and 8 week
compared to that of controls (Figure 3l and L).

Tiller Number
1 The tiller number of B-treated plants increased by over 60% compared with the tiller increase
of the controls 2 weeks after thesti spray application (Figure 41 and J, Table Bpweve after
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4 and 8 weeks there was minimal to no increase in the number of tillers produced compared with
the controls.

1 With an exception of an 80% increase in tiller production of 20 ppm uniconazole treated plants
between week 4 and 8 after the first PGRIligption, the tillers of uniconazole and trinexapac
ethyl treated plants did not increase considerably (Figure 41, K and L).
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Cortaderiaselloanad Ros e a 6

Figure 9. The influence of PGR applicationshaight and tiller number d@ortaderia
selloanab Ros e a 6 .

Height Control

1 All PGRs provided some height control (Figure 8\WP, Table 1). Both concentrations of BA
provided similar height suppression and at week 2 and 8 from the first spray, the suppression of
height increase was over 20% compared with the height increase in the controls. At week 4 from
the first applicatia, the suppression of height increase was minimal (less than 10%) compared
with the height increase of the controls.

1 The suppression in height increase by uniconazole wasddggsndent with height increase in
40 ppm uniconazol&geated plants being suppsed more than that of the 20 ppm uniconazole
treatment. At weeks 2, 4, and 8 from the first sprénesheight increase of 40 ppm uniconazole
treated plants was suppressed by 69, 36, and 70%, respectively compared with the height

increase of the controls
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