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ABSTRACT 

Poa trivia/is is a perennial grass weed comrmnly found in perennial ryegrass (Loliwn 

perenne) racetrack swards throughout New Zealand Its presence is undesirable as it does 

not tolerate high wear and is susceptible to dying out over the swnmer. Two pot trials at 

Massey University and one fie1d trial carried out at the Awapuni racecourse were 

conducted during winter and spring 1995 to test the relative susceptibility of Poa trivia/is 

and pererurial ryegrass to a wide range of herbicides. A bioassay was also conducted to 

determine whether herbicide residues from the fie1d trial could affect the gennination of 

perennial ryegrass seed sown soon after treattrent. Results showed that none of the 

chemicals at their chosen respective rates cou1d completely rem:>ve Poa trivia/is from a 

racetrack sward in the spring without soire damage been caused to perennial ryegrass. 

Propyzamide and fenoxaprop at rates of 0.2 and 0.15 k!Vha respectively showed the m:>st 

potential of the chemicals, ~verely damaging Poa trivia/is (causing 50 to 75% reductions) 

with no adverse effect on perennial ryegrass 8 weeks after spraying. Propyzamide can also 

provide soire control of Poa annua. Fenoxaprop was not improved by increasing the 

application rate or adding an oil. 1be perfonnance of fenoxaprop was substantially 

reduced when applied with either MCPA or a picloram'triclopyr mix. Dalapon and asulam 

showed good potential to control Poa trivia/is but at the high rates tested caused variable 

or hannfu1 effects to perennial ryegrass. Ethofumesate and chlorpropham applied at rates 

of 2.0 and 2.5 kg/ha respectively gave inadequate control of Poa trivia/is. None of the 

above herbicides, when used in the field trial, resulted in residues which reduced the 

germination of perennial ryegrass seed sown 3 weeks after spraying. Herbicides tested in 

the pot trials which showed poor control of Poa trivia/is were atrazine, dicarnba. 

isoproturon/diflufenican, linuron, mxx>prop, methabenzthiazuron, metsulfuron, 

pendirrethalin, prometryne, thifensulfuron-methyl. triclopyr, and trinexapac-ethyl Diuron 

applied at 2.6 kg/ha provided good conttol of Poa trivia/is but caused significant damage 

to perennial ryegrass. It is concluded that an integrated manageirent approach that 

incorporates both cultural and chemical techniques will be required to control P oa trivia/is 

on New Zealand racetracks. Future trial work shou1d be carried out on propyz.amide 

applied at rates of 0.2-0.3 kg/ha in autumn to establish the m:>st appropriate tiire of year 

to apply this herbicide. 



iii 

ACKNOWLEDGMENTS 

My sincere thanks to my supervisors, Dr Keny Harrington, senior lecturer in the Plant 

Science Departtrent who supplied whole-hearte.d assistance and guidance during the 

experirrental work as well as in the subsequent manuscript preparation, and Martin 

Wrigley for his supervision, constructive criticism and critical suggestions. 

I wou1d like to thank New Zealand Racing Industry Board for partial funding of this 

project, and both the Sports Turf Bursary and Helen Akers Scholarship for financial 

assistance with living expenses. 

Fmally, I wish to thank my family for their financial support and encouragement during this 

period of study at Massey University. 



1V 

TABLE OF CONTENTS 

ABSTR.ACT •...•.••.••••••••••....••....••..•.......••..•...•.••..••..•••••••••.•••.••...••.....•••...•.•.......•.•..•....•..••.• ii 

ACKNOWLEJ:Xi.MENTS ..••...•...•..•....•..•••.•..•••••..•..••••••..•••••••••••...•.••.•......•........••.•.•.••••. iii 

TABLE OF CONTENTS ••.•...•.•..•.•.....•••.•...••••••••.••.•••.......•..•....••.•.•....•..............•............ iv 

LIST OF F1GURES ···································-··-·····························································viii 

LIST OF TABLES ••••..•.....•...........•......•..•••.•.••••.••..•.•••..•••.•.••..........•...........................•... ix 

LIST 0 F PLATES ···············································-·························································· x 

1. WTRODUCTION ···········································-·························································· 1 

2. LITERA. TURE RE'VJE.W ••••••••••••...••••••.••••••••••••.••••••••..•..•.••••••.••..•...••••••.....•.•••.••••••.•. 2 

2.1 ROUGHSTALKFD MEADOW GRASS (POA TRIVIALJS) •••.•••.•..•••••.••••••...•.•..•••.......•••..•••••••.• 2 

2.2 ~RTANCE IN NEW ZE.Al...AND ...•.......................................................................••....... 2 

2.3 BI()L(X}Y OF POA TRIVIAi.JS •••••••.••••...•••.••......••••••.•.••.••••••.•...•••.•••.•..••.••.•.•.....•........•.••••.. 4 

2.3.1 Morphology ........................................................................................................... 4 

2.3.2 Seed production and germination .......................................................................... 6 

2.3.3 Vegetative reproduction ........................................................................................ 7 

2.4 REACllON 10 EJllVIRO~AL STRESS ...................................................................•.... 7 

2.4.1 Llght ······················································································································ 7 

2.4.2 Teniperature stress •.....•••••..•••.•••••.•....•..•..•.....•••..•..•......•..•.•.....•.........•...•........•.••••• 8 

2.4.3 Moisture stress ...................................................................................................... 8 

2.4.4 Wear tolerance ...................................................................................................... 9 

2.4.5 Nutritional requireIDents ...................................................................................... 10 

2.4.6 SUIIml3I')' ............................................................................................................. 11 

2.5 OJLn.JRAL CON'IllOL OF POA TRIVIAIJS ••••••••••••..•.•••••••...••••...•••.•.••..•....•.•.•..•••.••.•.•.•••.• 11 

2.5.1 Prevent or reduce COillpaction. ..........................................................................•. 11 

2.5 .2 Select suitable turf grass species and cultivars ..................................................... 12 



v 

2.5.3 Mow at correct height ......................................................................................... 12 

2.5.4 Avoid excessive phosphate levels ........................................................................ 13 

2.5.5 Avoid shallow watering ...................................................................................... 13 

2.5.6 ReIIX>val of thatch ............................................................................................... 13 

2.5.7 Surmnary ............................................................................................................. 14 

2.6 OiEMICALCONlROLOF POA TRNIAllS •.••.•..•..•...•.•.•..•.•••...............•.......•.••..•..•••••.•••••.. 15 

2.6.1 Etho~sate ....................................................................................................... 15 

2.6.2 Carbarnates .......................................................................................................... 17 

2.6.3 Dalapon ............................................................................................................... 18 

2.6.4 Fenoxaprop ...................................... ................................................................... 19 

2.6.5 Propyzarnide ........................................................................................................ 19 

2.6.6 Sulfonyl ureas ...................................................................................................... 21 

2.6.7 Substituted ureas ................................................................................................. 21 

2.6.8 Isoproturon/Diflufenican ..................................................................................... 23 

2.6.9 Mecoprop ............................................................................................................ 23 

2.6.10 Dicarnba ............................................................................................................ 24 

2.6.11 Triclopyr ............................................................................................................ 24 

2.6.12 Triazines ............................................................................................................ 24 

2.6.13 Pendirnethalin .................................................................................................... 25 

2.7 CONCI.l.JDING COM1dENTS ··························································································· 26 

3. METHODS AND MATE~··················································-···········-·········· 27 

3.1 IN'fRODUCTION ..................................................................................................... 27 

3.2 TRIAL 1 ( INTI1AL SCREENING POT 1RIAL) ........................... ~ ........................ 27 

3.2.1 Treatments ........................................................................................................... 28 

3.2.2 Spray application ................................................................................................. 29 

3 .2. 3 Measurenlents ..................................................................................................... 29 

3.3 TRIAL 2 (F1El.D TRIAL) ........................................................................................ 31 

3.3.1 Treatments ........................................................................................................... 33 

3.3.2 Spray application .....................................•........................................................... 33 

3.3.3 MeasureIIlents ..................................................................................................... 34 

3.4 TRIAL 3 (SECOND SCREENING POT 1RIAL) ................................................... 35 

3.4.1 Treattnents ........................................................................................................... 35 



V1 

3.4.2 Spray application ................................................................................................. 37 

3.4.3 MeasureI11ents ..................................................................................................... 37 

3.5 TRIAL 4 (RESIDUE PERSIST ANCE BIOASSA Y) ............................................... 39 

3.5.1 Measurelllents ..................................................................................................... 39 

3.6 DATA ANALYSIS .................................................................................................... 41 

4. RESUL 1'S .•.•.••...•.....••.....••••.•••....••.•....•...............•...•....••.•.•.•.•....•••.•............•............... 42 

4.1 TRIAL 1 (INTI1AL SCREENING POT TRIAL) ..................................................... 42 

4.1.1 Poa trivialis (visual damage scores) .................................................................... 42 

4.1.2 Perennial ryegrass (visual damage scores) ........................................................... 47 

4.1.3 Shoot fresh weights ............................................................................................. 50 

4.2 TRIAL 2 (FIElD l'RIAL) ......................................................................................... 53 

4.2.1 Poa trivialis (visual damage scores) .................................................................... 53 

4.2.2 Perennial ryegrass (visual damage scores) ........................................................... 53 

4.2.3 Olange in sward composition .............................................................................. 54 

4.3 TRIAL 3 (SECOND SCREENING POT TRIAL) .................................................... 59 

4.3.1 Poa trivialis pots (visual damage scores) ............................................................ 59 

4.3.2 Perennial ryegrass pots (visual damage scores) ................................................... 62 

4.3.3 Shoot fresh weights ............................................................................................. 65 

4.4 TRIAL 4 (RESIDUE PERSISTENCE BIOASSA Y) ................................................ 68 

4.4.1 Plant counts ......................................................................................................... 68 

4.4.2 Shoot fresh weights ............................................................................................. 68 

5. DISCUSSION·······-·········-···········-·····-···············-···················································· 69 

5.1 EFfocnvENEss OF 1lffi HERBICIDES ...............•.....•••••........•.••.•.•.•..•••••.•...•.•................. 69 

5.1.1Ethofurnesate ....................................................................................................... 69 

5.1.2 Carbanlates .......................................................................................................... 70 

5.1.3 Dalapon ............................................................................................................... 71 

5.1.4 Fenoxaprop ......................................................................................................... 72 

5.1.5 Propyzarnide .........•...............•....•.........................................................•............... 73 

5.1.6 Ureas ................................................................................................................... 74 

5.1.7 lsoproturon + diflufenican Dlixture ...........................................................•.......... 74 

5.1.8 Tria.zines .............................................................................................................. 74 



Vll 

5.1.9 Others ...........•..............................•..........•............................................................ 75 

5.2 l'ThfiNG OF HERBICIDE APPilCATION ............•........•..•................................................... 7 5 

5.3 WHY AND~IDUNDE:RSC>W .....••..•.••.••••..•••••.••••••..•...........•...••....••••.••••.•..•........... 76 

5.4 COsroFiliEHERBICIDF.S .......•.............•......•.•..•.......................................................... 77 

6. CONCLUSIONS···················-·······-···········-···························································· 79 

7. REFERENCES •..•..•• ·--········-········---······-······························································ 81 

8. APPEND IX 1 ....................... ·-······························-·-················································ ~ 

9. APPENDIX2 .............................................................................................................. 91 



viii 

LIST OF FIGURES 

FIGURE 2.1: DIAGRAM OF 1HEPOA TRIVIAllS Pl.ANT ............•...................•..•..•••..••••............ 5 

FIGURE4.l: THEAVERAGEFRESHWEIGHrOFPOA TRIVIAllS SHOOTS HARVESTED FROM 

POTSON24NOVEMBER1995, 19 WEEKS AFIER AmlCATIONOF 1HE 

HERBICIDES........................................................................................................... 51 

FIGURE 4.2 THE AVERAGE FRESHWEIGHr OF PERENNIAL RYF.GRASS SHOOTS HARVESTED 

FROM POTS ON 24NOVEMBER1995, 19WEEKSAFIER1HEAPPUCATIONOF 1HE 

HERBICIDES ............................................................................................................... 52 

F!GURE4.3: THEAVERAGEGROUNDCOVER(%) INPIDTSON28SEPIEMBER1995 

(A WEEK B.ERJRESPRA YING) ..... .. .... ••. .•..................................... ....•.............. ..... .... .•.. 56 

FIGURE4.4: THEAVERAGEGROUNDCOVER(%) INPIDTSON 18NOVEMBER1995 

(6 WEEKS AFIER SPRAYING) .•....•...•..•..........................................•....•....................•.. 57 

FIGURE 4.5: THE A VERA GE FRESH WEIGHr OF POA TRIVIAllS SHOOTS HARVESTED FROM 

POTS ON 1HE 14 JANUARY 1996, 6 WEEKS AFIER APPLICATION OF 1HE 

HERBICIDES ............................................................................................................... 66 

FIGURE 4.6: THE AVERAGE FRESH WEIGHr OF PFRENN1AL RYF.GRASS SHOOTS HARVESTED 

FROM POTS ON 14 JANUARY 1996, 16 WEEKS AFIER APPUCA TION OF 1HE 

HERBICIDES ............................................................................................................... 67 

FIGURE 4 .7: THE AVERAGE SHOOTFRESHWEIGHfS OF PERENNIAL RYF.GRASS Pl..ANfS AT 

HARVEST 1 DECEMBER 1995, 5 WEEKS AFIER SOWING 1HE SEED •.......•..•..•.•........... 68 



ix 

LIST OF TABLES 

T ABIE 2. 1: THE RELATIVE WFAR TOLERANCE OF 1WEL VE TIJRF GRASSES WHE'l GROWN IN 

nIEIR RESPEC'IlVE REGIONS OF ADAPTATION . ..............•...•.•..••••..............•....•..•........ 10 

T ABIE 3.1 TREA 1MENTS APPLIED AT POST-EMERGENCE TO POTIED POA TRIVTAllS AND 

PERENNIAL RYE.GRASS AT nm PLANT GROWIHUNITMASSEYUNIVERSTIYON 

14 Jtrr...Y 1995 ....................................••..•.••.•...........................................................•. 28 

TABIE3.2 : BLOCK DESIGNATIONS FOR GROUND COVER % OFPOA TRIVTAllS IN nm 

FIEl.D 1RIAL ........................•......••...••.••..................................................... ................ 32 

TABLE 3.3: TREA 1MENTS APPLIED TO FIEl.D PLOTS OF POA TRMAIJS AT AW APUNI 

RACECOURSE ON3C>c:roBER1995 ..•.........•............................................................ 33 

TABLE 3.4: TREA 1MENT APPUFD AT POST-EMERGENCE TO POTIED P OA TRMAllS AND 

PERENNIAL RYE.GRASS AT 1HE P1ANT GROWIH UNIT MASSEY UNIVERSTIY ON 

19 C>cToBER 1995 . ....•..•............................................................................. ............. 36 

TABLE 4 .1: THE EFFECT OF HERBICIDES 3, 6 AND 12 WEEKS AFIF.R BEING APPLIED TO 

1RANSPLANIED POA TRMAllS IN POTS ON 14 Jtrr... Y 1995 ..............................•.......... 43 

TABLE 4 .2 : THE EFFECT OF HERBICIDES 3, 6 AND 12 WEEKS AFTER BEING APPLIED TO 

'IRANSPLANIED PERENNIAL RYE.GRASS PI.ANTS IN POTS ON 14 JULY 1995 . ........... 4 8 

T ABIE 4 .3 : 1HE EFFECT OF HERBICIDES APPLIED IN 1HE FIE1D TRIAL ON 22 OCTOBER 

1995 TO POA TRIVTAIJS AND PERFNNIAL RYEGRASSS 2 WEEKS AFIER SPRAYING ..... 54 

TABIE4.4: 1HE EFFECTOFHERBICIDES 3, 6AND12 WEEKS AFTER BEING APPLIED 

TO TRANSPLANIED P OA TRMAIJS PlANTS IN POTS ON 190CroBER1995 ..•••••.•.•. 60 

T ABIE 4.5: 1HE EFFECT OF HERBICIDES 3, 6 AND 12 WEEKS AFIF.R BEING APPLIED 

TO TRANSPLANIED PERENNIAL RYE.GRASS PLANTS IN POTS ON 19 0CroBER 1995 ••• 63 

TABIE5.1 : PRlCE PERHF.crARE FOR APPUCATIONOF HERBICIDESASSESSEDINnm 

FIEl.D 1RIAL (SOURCE OUVER & BURIT 1995) . ......•.................•...........................•.. 7 8 



x 

LIST OF PLATES 

Pl.AlE 3.1: THE "SWINGING PENDULUM SPRAYER" WIIlCH WAS USED IN IBE POT 

1RIAI1S •••••••••..••.•...•..•..•..•...••..•••••••••••••••••••••••••••••••.••.•••...•••.•••••••••....•.•..••......•.•......•.• 30 

Pl.A1E3.2: THE FIEIDSilE ON IBE DAY OF APPUCATION, 30CroBER1995 ................. 32 

Pl.A1E3.3: THE SHFLlF.REDOUIDOOR SilE ATMASsEY UNIVERSITY PLANT GRowrn 

UNIT WHERE1HE2NDPOT1RIAL WASCARRIFDOUTWITHIBE POA TRIVIA/JS 

rors IN IBE R:>REGROUND UNDER SflADE CLCJilI. ••.••.•...•.......................•................ 38 

Pl.AlE 3.4: THE POTS OF 1HE GFRMINA1FD PFRENN1AL RYEGRASS (LoUUM PERENNE) 

SFEDS, CULTIV AR ''Ell.EIT" 1HAT WERE USED IN 1HE SF.ED GER.MINA TION TESf 

AT1HE MASsEY UNIVERSITY PLANT GROWIB UNIT ............................................... 40 

Pl.AlE 4.1: POA TRIVIAllS 6 WEEKS AFIFR 1REA TMENT wrrn A 1RAZINE. ....................... 44 

Pl.A1E4.2: POA TRIVIA/JS 6 WEEKS AFIFR 1REATMENT wrrn DIURON ........................... 44 

Pl.A1E4.3: POA TRIVIA/JS 6 WEEKS AFIFR 1REATMENT wrrn FENOXAPROP ................... 45 

Pl.A1E4.4: POA TRIVIA/JS 6 WEEKS AFIFR 1REATMENT wrrn 

JS()PR.01lJRON/DIFllJFENICAN ldIX1lJRE. •.•.......•....•...•.•....••.••....•.............................. 45 

Pl.A1E4.5: POA TRIVIA/JS 12WEEKSAFIFR1REATMENTISOPR.01URON/DIFUJFEN1CAN 

MIX'IlJRE .............•...••...•.............••..........••.•.••.....•••.....................••..•....•..................... 46 

Pl.A1E4.6: PERENNIALRYEGRASS 6 WEEKS AFIER 1REATMENT WTIH DIURON ............ 49 

Pl.AlE 4. 7: PERENNIAL RYEGRASS 6 WFFKS AFIER 1REA 1MENT (UNIREA 1FD 

CON'IROL) •.......................•.....••...........•..........•..............••...................................... 49 

Pl.A 1E 4.8: FIFlD PLOT 6 WEEKS AFIFR 1REATMENT wrrn DALAPON ...............•.............. 58 

Pl.A 1E 4.9: POA TRIVIA/JS 6 WEEKS AFIFR 1REATMENT wmI FENOXAPROP ................... 61 

Pl.AlE 4.10: PERFNNlAL RYE.GRASS 6 WEEKS AFIER 1REA1MENT WTIH IBE CON'IROL 

T01HE I.FFI'(SCORE2) ANDISOPR01URON10IBERIGHf(SCORE10) .................... 64 

Pl.AlE 4.11: PERENNIAL RYEGRASS 6 WEEKS AFIER 1REA1MENT WTIH ASUlAM .........•.. 64 



1 

1. INTRODUCTION 

Poa trivialis, cormmnly known as rough stalked meadow grass, is a perennial grass weed 

frequently found in racetracks throughout New Zealand (Field & Murphy 1987). Its 

presence is undesirable as it does not tolerate high wear and is susceptible to dying back 

over surnrrer. For high quality racing surfaces in New Zealand, it would be preferable if 

tracks were composed of 100% perennial ryegrass (Lolium perenne) (Fleming 1994). A 

shift in sward composition away from Poa trivialis can be aided dramatically by cultural 

control techniques. Attention to drainage, aeration, fertiliser treattrents, sensible location 

of rails and fences, regular under-sowing and irrigation may all discourage Poa trivialis in 

a perennial ryegrass sward (Fleming 1994). However, in many situations, due to adverse 

climatic or edaphic conditions Poa trivialis can still form a significant proportion of the 

sward. As cultural methods alone seldom reduce populations of Poa trivialis to an 

acceptable level there is a need for direct chemical elimination of Poa trivialis from 

racetrack swards. Also for ease of management, it would be preferable if this weed could 

be rem:>ved from the racetracks using a herbicide. 

It has proved relatively easy to find a chemical which will control Poa trivialis (Kirkham 

1983; Mueller-Warrant & Brewster 1986). However, many effective treatrrents cause 

phytotoxicity to perennial ryegrass in the sward (Henderson & Brock 1976; Mueller­

Warrant 1990; Jensen 1984). 

Use has been made of ethofumesate (Nortton), though this is an expensive option 

{$440/ha) and not thought very effective at killing Poa trivialis {Harrington 1994). Other 

herbicides may be rmre effective, but such options need to be investigated with well­

designed pot and field trials. 

1be objective of this research was to determine which chemicals, if any, can be used to 

effectively rermve P oa trivialis from racetracks with minimal damage to perennial 

ryegraM. 


