
Weed control in
Tropical Cropping Systems

Joe DeFrank
UH-Manoa

Tropical Plant and Soil Science



Topics Covered
1. Web based resources for weed ID 

and control recommendations
2. Weed control in turf, considerations 

for maximum turf health
3. Problem weeds in turf.
4. Control of nutsedge in home 

gardens
5. Plastic weed mat for gardening and 

lawn renovation



For more information on topics covered
http://www.ctahr.hawaii.edu/deFrankJ/index.htm
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Web resources for weed control.
On-line Handbook of Hawaiian Weeds

http://www.flickr.com/photos/uhmuseum/sets/72157616041949833/



Web resources for landscape weed control.
http://www.flickr.com/photos/uhmuseum/sets/72157616041949833/



Web resources for weed control.
Weeds of Hawaii Pastures

URL: http://www.ctahr.hawaii.edu/invweed/weedsHi.html



Web resources for weed control.

Plants of Hawaii – by Forest & Kim Starr

URL: http://www.hear.org/starr/images/?o=plants



Web resources for weed control.

Hawaii Plant & Insect ID, join and submit photos, explore gallery
Plant ID =http://www.flickr.com/groups/hawaiiplantid/
Insect ID = http://www.flickr.com/groups/hawaii-insect-id/

Free to join 
and submit 
images for 

ID



Web resources for landscape weed control.
2015 North Carolina Ag. Chemical Manual http://ipm.ncsu.edu/Agchem/agchem.html 
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Web resources for landscape weed control.
2015

North Carolina Ag. Chemical Manual http://ipm.ncsu.edu/Agchem/agchem.html 



Web resources for landscape weed control.
Bayer Advanced – products for homeowners

(http://www.bayeradvanced.com/find-a-product/lawn-care ) 



Factors for a healthy lawn
A healthy lawn is the best form of weed control

Automated 
irrigation essential 
to a healthy lawn



Factors for a healthy lawn

Proper growth:

• Water - automated, amount, coverage

• Water quality - salty or fresh

• Light - full sun vs shade



Factors for a healthy lawn
WATER QUALITY - SALTY OR FRESH



Factors for a healthy lawn

LIGHT - FULL SUN VS SHADE



PROBLEM BROADLEAF WEEDS

Legumes :creeping indigo, desmodiums, clovers
Spurges: prostrate, garden and graceful
Misc brd lf.: Amaranths, ground ivy, oxalis



Creeping indigo



Desmodium triflorum – beggar weed



Button weed



Khaki weed



Ground ivy



Prostrate spurge

Garden spurge

Graceful spurge



Sprawling Horse Weed



Conyza bonariensis (hairy horseweed)



Commonly used Postemergence Broadleaf 
herbicides

Trimec Southern
•Mixture of 3 herbicides, no MSMA 
•Use on Bermuda, zoysia grass, St. Aug. & Centipedegass
•Seashore paspalum not on label



SpeedZone
•Mixture of 4 herbicides, no MSMA 
•Common and hybrid Bermuda and zoysia grass
•Seashore paspalum not on label
•Adds carfentrazone to Trimec for faster activity

Commonly used Postemergence Broadleaf 
herbicides



SpeedZone Southern
• Mixture of 4 herbicides, less 2,4-D for reduced injury to warm season 

turf 
• Common and hybrid Bermuda, zoysia grass, Centipede, Kikuyugrass,  

Seashore paspalum and St. Aug. (see label for excluded cultivars)

Commonly used Postemergence Broadleaf 
herbicides



Confront
•Mixture of 2 herbicides, trade names of Lontrel and Turflon
•Use on Bermuda, zoysia grass and centipedegrass
•Seashore paspalum not on label
•User can determine suitability for species not on label
•Good activity on legume type weeds

Commonly used Postemergence Broadleaf 
herbicides



Manor
•Single product 
•Use on Bermuda, St. Aug., zoysia grass and centipedegrass
•Seashore paspalum not on label
•Very good activity on spurges 
•Controls Bahiagrass, a paspalum species related to Seashore

Commonly used Postemergence Broadleaf 
herbicides



Sedge Weeds in Hawaiian Landscapes

Purple nutsedge
Yellow nutsedge
Green Kyllinga
White Kyllinga



Purple Nutsedge
• Brown narrow spikes in flower head
• Tubers in chains
• Seed not viable
• Spreads by vegetative parts = tubers



Yellow Nutsedge
• Yellowish-Brown or straw colored flower head
• Round tubers at the end of rhizomes, sweet
• Does not form chains, seed not viable
• Spreads by vegetative parts= tubers

PURPLE NUTSEDGE





White Kyllinga
• White single round flower heads
• No tubers
• spreads by seed and underground stems





White kyllinga



Green Kyllinga
• Green single round/oval  flower heads
• No tubers
• Spreads by seed and underground stems



Green kyllinga







Eleocharis spp.



Commonly used herbicides for selective sedge 
control in turf

Manage/Sedgehammer/Sedge Pro
Certainty
Monument



Commonly used Postemergence Sedge 
herbicides

Manage/SedgeHammer/SP
• Single product 
• Use on Bermuda, St. Aug., zoysia grass, centipede grass, 

Seashore paspalum and Kikuyugrass
• Primarily used for purple nutsedge
• Less effective on Kyllingas
• Little to no injury on turf – OK for residential use.



Commonly used Postemergence Sedge 
herbicides

Certainty
• Single product, very low use rate .25 – 2.0 dry oz/a
• Use on Bermuda, St. Aug., zoysia grass, centipedegrass, Seashore 

paspalum and Kikuyugrass
• Used for purple nutsedge and Kyllingas
• Controls some selected /grass & broadleaf weeds (Wth. Clover, 

Crowfoot Grass, Ground Ivy, Dandelion)
• Little to no injury on turf
• Root absorbed, citrus very sensitive be aware of tree roots, 

Residential OK.



Commonly used Postemergence Sedge 
herbicides

Monument
• Single product 
• Use on Bermuda, zoysia grass, St. Augustine-sod 

production only.
• Controls sedges and selected grass and broadleaf 

weeds
• Suppression of Crab, Dallis and Torpedograss
• Controlls Creeping Indigo, Khakiweed, Oxalis and 

Black medic
• OK for residential, sold in .5 gram pack (2gal/1000 ft2)
• With caution near tree roots.



Grassy Weeds in Hawaiian Turf
Australian Carpet Grass
Hilo Grass
Goose grass
Dallisgrass
Love grass 
Henry’s and Blanket CG
Star Grass
Smut grass



Dominate weedy 
grasses

Australian carpet grass
Axonopus compressus

Forest Starr & Kim Starr



Dominate 
weedy 

grasses

Hilo grass
Paspalum conjugatum



Dominate weedy grasses

A. Carpet grassHilo grass



Goose grass
Eleusine indica



Dallisgrass
Paspalum dilatatum



Love grass
Eragrostis amabilis
Eragrostis tenella

Carolina Love grass
Eragrostis pectinacea

Forest & Kim Starr



Forest & Kim Starr

Henry’s Crabgrass
Digitaria ciliaris



India Crabgrass
Digitaria longiflora



Star Grass
Chloris divaricata

BG

SG



Star Grass



Commonly used Postemergence for
Grassy weed control

Sencor 75DF
• Single product 
• Use on Bermuda 
• Control for goosegrass in HI, 
• On bare ground has good preemergence activity
• Pre ban mixed with MSMA for wider spectrum grass 

and purple nutsedge control



Tenacity
• Single product with selective pre and post activity
• Use on dormant Bermuda 
• Other grass sensitive are: zoysia, seashore paspalum 

and kikuyugrass
• Primary use on Tall fescue, Kentucky blue grass
• Safe warm season grass: Centipedegrass and St. Aug.
• Weed controll: crabgrasses,  goosegrass, love grass, 

yellow nutsedge and many broadleaf weeds



Untreated Common Bermuda grass sport turf
Waipio Soccer Complex on Oahu 12/03/13



22 DAS02 Tenacity(4 oz/a)+Sencor (8 oz/a) – 01/06/14



13 days later – 01/26/14



Control of Goose grass & Love grass 
2 hard to control weedy grasses 

5oz Tenacity + 8oz Sencor/a
Apply 2X’s

102 DAS02 - 08/09 to 12/03/13



Spot treatment 
with Roundup on 

fine turf



Non-selective
Wiper in non-crop 

areas



Selectivity 
based on height

Wiper for tall 
weeds in turf



Improved weed 
wick for stubborn 

grasses



Wiper in between row areas and for weeds above crops
Alley Cat Farm Equipment, URL: http://weedwipe.com

Rotowiper, URL: http://rotowiper.co.nz/site/index.php?p=1



Factors for wiper applications
1. Pre application growth activation of weeds and turf.

2. Sufficient height difference between weeds & turf.

3. Glyphosate at 15-20% (20-25 oz/gal) for wiping weeds.

4. 2-3 day delay mowing and irrigation after app.



Hand pulled wiper with
modified drip irrigation
reel dispenser

C02 gas to move 
systemic herbicide, 
PSI – 2-3.





Wiper Ht. = 4 in.



Spray 
marker used 

to show 
contact



11/29/13

12/10/13-39 11DAW



11/29/13

12/11/13-11 DAW



11/29/13-wiper app.

12/11/13-11 DAW



12/11/13-11 DAW

01/07/14-39 DAW



11/29/13-0 DAW

01/07/14-39 DAW



Alley Cat Farm Equipment
Monte DuBois - 561-603-8909
Mark DuBois - 561-441-0495



“Lights Out” for sport turf renovations



“Lights Out” 
Weed control and turf renovation 

without herbicides

Appropriate Sites and Concept

1. Public parks, school fields & private residences

2. Eliminate herbicides for turf and weed removal during turf renovation

3. Use geotextile woven plastic weed fabric for weed/old turf kill.

4. Requires time, irrigation & fertilizer to accelerate renovation process



“Lights Out” for sport turf renovations







Fabric overlap = double thick

Zoysia contamination more sensitive 
to coverage than Bermuda grass



Selective weed control is possible with light exclusion 
Gr. Kyllinga and Zoysia contamination suppressed 

P. nutsedge and Bermuda grass recover and fill the space





Improve Soil Conditions

Chain drags to breakup thatch







Following tarping and thatch removal
1. Fertilize to stimulate weed seed germination

2. Weeds grow 2-3 weeks

3. Reapply tarp for 7-10 days all annuals dead.

4. Replant with sprigs or hydro seed.
5. Old Bermuda from below ground and new planting 

material to provide rapid fill in and stable playing 
surface.

6. Time table: a) Kill weedy thatch 25-30 days
b) Remove thatch and fertilize 2-3 days
c) Weeds grow from seeds-3 weeks
d) Cover to kill weeds 7 days
e) Fill in post planting 2 months
f) Total 4-5 months: apply mat to fill in











Following tarping and thatch removal
1. Fertilize to stimulate weed seed germination

2. Weeds grow 2-3 weeks

3. Reapply tarp for 7-10 days all annuals dead.

4. Replant with sprigs/hydro cap or hydro seed.
5. Old Bermuda fills from below ground and new 

planting material provides rapid fill in and stable 
playing surface.

6. Time table: a) Kill weedy thatch-25 to 30 days
b) Remove thatch and fertilize 2-3 days
c) Weeds grow from seeds-3 weeks
d) Cover to kill seedling weeds-7 days
e) Fill in post planting-2 months
f) Total 4-5 months: apply mat to fill in



Lights Out research topics

1. Weed mat cover duration to kill weeds & minimize impact 
or existing turf species

2. Fertilizer types and rates to maximize weed seed germ.
3. Duration for weed seed germination and growth prior to 

2nd weed mat cover.
4. W/hydro seeding: cultivars, seeding rates, growth 

additives.
5. Time to initiate mowing after seeding.

6. Best type of covering for selective weed control and long 

term durability.  Colored films and thicker sheets for 

better light exclusion.



Sedge Weed Management in Hawaiian 
Farms and Gardens 

Purple nutsedge
Yellow nutsedge



Controlling Purple & Yellow Nutsedge

Mechanical – dry soil and cultivation

Chemical – irrigation, weed growth and chemical control

IPM approach - makes use of water, weed mat and time



Biology of Purple Nutsedge
• Seeds – Very few, not often source of new plants

• Underground tubers and corms are the primary source of 
infestation

• Undisturbed will spread underground several yards a year

a) 1 plant can produce 100+ tubers in 100 days

b) 80-95% of tubers in top 6 inches of soil

c) some as deep as 18 inches

• Contamination & spread from infested soil on 
equipment, boots & soil on harvested crops.



Nutsedge persistence

• Dormancy of tubers prevents complete 
emergence of all plants

• Dormancy allows constant/staggered 
emergence when conditions are right
a) moisture & soil heating
b) Deeper tubers germinate later = more  

time required to heat soil profile.



Nutsedge persistence

Purple nutsedge



Yellow Nutsedge

2.5 inch



Strategies for nutsedge control

Preplant mechanical cultivation
1. In very dry soil, tubers on soil surface 10-12 

days will dry out and die
2. Sequential cycles of tuber exposure will 

lower soil population of tubers







Mixed tool harrow 
Mix soil
Lift tubers and 
Smooth seed bed



Strategies for nutsedge control
Chemical weed control

1. Prepare seedbed

2. Irrigate to allow NS to germinate and grow

3. The key issue is the presence of living 
connective tissue, and the maximum sprouting 
of the tuber reservoir in the soil prior to 
glyphosate application.



SYSTEMIIC HERBICDES  
MOST EFFECTIVE AT THIS 

STAGE OF GROWTH

With flowers present = 

Maximum tuber emergence 
+ 

Tubers attached to leaves

Conduit for systemic
Movement to underground 

parts



Topical application of glyphosate 
for selective weed control by placement

Glyphosate formulated at  41% 

• Apply 33-100 % solution

Chemical control of yellow and purple nutsedge







Wiper in between row areas and for weeds above crops



Wiper in between row areas and for weeds above crops
Alley Cat Farm Equipment, URL: http://weedwipe.corecommerce.com/

Rotowiper, URL: http://rotowiper.co.nz/site/index.php?p=1



Solarization for improved tuber kill
1. Involves use of clear plastic and irrigation

2. Deep soil heating reduces time for maximum tuber 
germination

3. Increased and more uniform bud break exposes a 
higher % of tubers to systemic herbicides.

a) Maximum kill with glyphosate possible 

b) Nutsedge control best with flowers showing

(1) Spray before this age not all tubers germinated

(2) When flowers show, nutsedge moves systemic 
herbicides to attached underground tubers





Clear plastic stimulates 
growth and provides more 
uniform bud break from 
tubers due to deeper heating



Solarization for improved tuber kill
1. Involves use of clear plastic and irrigation

2. Deep soil heating reduces time for maximum tuber 
germination

3. Increased and more uniform bud break exposes a 
higher % of tubers to systemic herbicides.

a) Maximum kill with glyphosate, try summer season 
for deepest soil heating and max tuber emergence

b) Nutsedge control best with flowers showing

(1) Spray before this age not all tubers germinated

(2) When flowers show, nutsedge moves systemic 
herbicides to attached underground tubers



Strategies for purple/yellow 
nutsedge control in commercial 

vegetable fields
IPM approach

1. Use of knowledge of growth habit

2. Deep soil heating for maximum tuber germination

3. Use light exclusion for non-chemical kill

4. Prevent infestation with notill/hydroseeding to 
provide close plantings for rapid canopy closure

5. Notill post crop & weed kill, eliminate tuber spread





Review data sheet prior to larger purchase of weed mat – Note UV Res.

(18-20 mil)



Preplant kill of nutsedge tubers

1. Weed cloth held loosely to soil surface
2. No soil, rocks or mulch on mat surface
2. Nutsedge grows rapidly and snags in 

weave
3. 2-3 months tubers exhausted and die
4. Irrigation with weed mat fabric important 

to maximize emergence and transfer 
heat deeper into soil



No rocks or soil on plastic 
shoots poke through

Pins to loosely secure 
fabric to soil = holes

Water filled hoses to 
eliminate holes in plastic



Unexpanded leaf tip easily pokes through tight film



Loose debris free woven mat snags shoot tips



Expanded leaf tips snag in woven weed mat
Extra heat speeds up growth



Weeds proliferate in uncovered areas



Weeds proliferate in gaps of weed mat



Pins and nails poke 
holes in that 

reduces useful life 
of weed mat

Points of down 
pressure allow 

sedge leaf tips to 
poke through







• Prepare site for 3-4 months before planting
• Compost, nutrients, tilling and irrigation
• Cover with clear plastic for 2-3 weeks-full sun, 

good soil moisture needed for deep heating
• Remover clear and cover with black woven weed 

mat
• Secure without making holes, water filled hose
• Maintain good moisture levels under weed mat
• Allow multiple weed flushes, see mat rise and 

fall
• Remove weed mat, apply mulch layer
• Plant seeds or transplants, minimize open space

Maximizing flush of nutsedge tubers for more 
complete purging from the soil



Aggressive plant competition 
to slow return of high 

nutsedge levels

1. Nutsedge thrives when other plants are 
removed

2. Healthy fast growing crops provide 
canopy closure to exclude nutsedge

3. Heavy shade prevents nutsedge
proliferation



Large scale use of woven weed mat
For Commercial scale vegetable production

1. Use long sheets of weed mat

2. Secure one side in trench

3. Flip sheet to kill weeds and cover crops

4. Hold mat down with water filled lay flat hose



Weed control in vegetable crops
Has always been challenging

Herbicide choices are limited

Post harvest weed destruction 
requires plow down and disking
during busy times

Cover crop b/w cash crop cycle 
Requires site prep involving:

Weed plow down, 
Seedbed preparation 
Seeding and cover crop growth
Repeat all this to plow down the cover crop



Incomplete weed plow down perpetuates the problem, too much 
disking leads to soil compaction and increased soil erosion potential



An alternative approach to vegetable crop 
Site preparation 

1. Requires a significant change in farming concepts

2. Requires the use of woven black plastic mulch on a commercial scale

3. Opportunity to develop hydro seeding for crop establishment

4. Allows for no-till planting of cover crops and cash crops

5. Allow for no-till destruction of post harvest crop residue and weeds

Referred to as “Turn the Page Farming”







Extending the wiggle wire 
beyond the clip base results in 
puncture holes



Mature weeds covered and killed
Plant tissue break down rapid



14 days of weed growth

0-day

7-day
14-day



Women work while men watch

Cover 1-wks

21 days of weed growth

0-day

7-day

14-day



Good weed kill w/ 1-week of cover

3-wks weed growth
14 days weed growth + 1-wk cover

14 days of weed growth



With small annual weeds or short term cover crops
1-2 weeks of cover provide weed free site preparation

Use hydro seeding or conventional transplanting 
w/minimal soil disturbance



























Weed mat remain in place until ready to plant



An alternative approach to vegetable crop 
Site preparation 

1. Requires a significant change in farming concepts

2. Requires the use of woven black plastic mulch on a commercial scale

3. Opportunity to develop hydro seeding for crop establishment

4. Allows for no-till planting of cover crops and cash crops

5. Allows for no-till destruction of post harvest crop residue and weeds

Referred to as “Turn the Page Farming”



Hydro seeding has 
traditionally been used
to seed road cuts or other 
hard to reach sites

Hydro seeding mix 
includes seeds, mulch 
(recycled paper + 
processed straw), tacifier, 
nutrients and growth 
stimulants.



Small 50 gallon hydro seeder = $2400.00

Components:
Tank
Trash pump
Hoses
Manifold
Uses hydraulic 
Agitation from 
pump



Seeds not suitable for 
incorporation into hydromulch
mix, place on soil surface and cap 
with hydromulch to prevent bird 
damage and blowing w/wind. 



Precision seeding for 
banding crops over 
drip lines

Seeding width based 
on nozzle type

Tractor mounted for 
Longer rows 

Consistent
delivery of 
seed/mulch mix

What crops and or cover crops can be adapted to this form of seeding?



An alternative approach to vegetable crop 
Site preparation 

1. Requires a significant change in farming concepts

2. Requires the use of woven black plastic mulch on a commercial scale

3. Opportunity to develop hydro seeding for crop establishment

4. Allows for no-till planting of cover crops and cash crops

5. Allow for no-till destruction of post harvest crop residue and weeds

Referred to as “Turn the Page Farming”



Consider the concept of a crop module instead of a crop field
Basic size of crop module is 2 planting beds
Row length = weed mat roll, 300 ft.
Width of beds = 6 ft. Width of weed mat = 8-10 ft.



Weed mat left edge secured in trench, right side secured with water hose



Hydroseed seed cover crop or lets weeds grow on the left side.



Cover weeds/cover crop and reveal weed free side ready to plant.



Crop planted with transplants or using hydro seeding, 
avoid soil disturbance, sub-soil has weed seeds!



Post harvest weeds and crop residues are covered as preparation for 
next crop



Clean bed ready for a new cash or cover crop







High mulch levels 
provided by sweet corn 
stalks helps with weed 
control in leaf vegetable 
crops

Low mulch levels in old 
zucchini area allows 
more weeds in next crop



Research can identify 
cover crops that 
enhance pest control, 
add nitrogen or 
provide persistent 
mulch for the following 
cash crop

Pre-made cover crop 
mixes can provide 
commercial growers 
with a multi-objective 
mulch for notill 
planting post weed mat 
removal



Cover crop: This is a commercial mix containing 15% oats, 30% bell beans, 
20% purple/hairy vetch mix, and 35% Magnus peas.

R. Hamasaki-2015

Cover crops can be mowed, covered to kill understory weeds and 
then cash crop planted into nutrient rich organic mulch.



Production of Native Hawaiian Plant Seeds
& Installation of Native Dry-Land Plants

On Hawaii’s Roadside areas 



The Clean Water Act - cannot discharge polluted 
runoff to “Waters of the United States”

• Section 402(a) of the CWA provides for a system of permitting known as the 
• National Pollution Discharge Elimination System.

• Authorized states may issue permits that allow the discharge of any pollutant directly 
into navigable waters of the U.S

• The term pollutant includes: solid waste, sewage, garbage, rock, and industrial, 
municipal, and agricultural waste.

• HI DOH has been authorized by the EPA to administer the NPDES program for the 
state of Hawaii pursuant to Section 402(b) of the CWA

Statutory justification for the use of native vegetation as roadside vegetation.



The NPDES permits issued to HDOT require 
the composition and enforcement of a 

Storm Water Management Plan



SWMP has BMP’s for 
chemical application to roadways

Native vegetation as roadside ground covers 
= compliance to SWMP



DOT-Funded Projects 2013-2016
Project Objectives

1. Develop establishment and maintenance protocol for 
plantings of Native HI plants on roadside areas.

2. Describe seed harvest index and seed cleaning 
protocols for 4 grass and 5 broadleaf species.

3. Install 8,000 ft2 plantings of 5 broadleaf native HI plants 
for roadside seed producing at Halawa.

4. Install roadside demonstration planting to simulate 
native dry land ecosystem on roadside area



Install roadside demonstration plantings to simulate native dry land 
ecosystem on roadside areas. - Molokai Land Trust Exclusion Area



Recommendations for all DOT contracts
For large scale establishment on roadways

1. Protocol for dryland ecosystem installation starts 
with weed eradication period, then 4 phase 
approach

2. Phase 1: drop seed  on drip line and cap 
3. Phase 2: fertilize and mow develops plant 

structure for seed production
4. Phase 3: seed laden mulch to populate between 

row space
5. Phase 4: Into clean stand of Pili grass,  plant 

native broadleaf plants into heavy mulch.



Irrigation to grow weeds and then apply herbicides for kill of perennials, 6-9 months



Phase 1: drop seed on drip line and cap
Weed free site ready for foundation species = Pili grass



Phase 1: drop seed on drip line and cap



Phase 1: drop seed on drip line and cap



Phase 1: drop seed on drip line and cap

1/2 lbs./100 linear ft – at least 2 live seed per linear foot



Phase 1: drop seed on drip line and cap



Phase 1: drop seed on drip line and cap – Pili grass seedling 2-wks



Phase 1: drop seed on drip line and cap

Use hydro mulch applicator to apply pre-herbicide to between row space
Apply Ronstar 50 WP 2.5 lbs./a



Phase 1: drop seed on drip line and cap



Phase 1: drop seed on drip line and cap
Broadleaf weeds removed with selective herbicides



Phase 2: fertilize and mow grass. Adds mulch and conditions plants 
for heavy seed production.



Phase 3: seed laden mulch to populate between row space.



Phase 4: broadleaf natives planted into Pili mulch = simulated dryland 
ecosystem.



Phase 2: fertilize and mow develops plant structure for seed productionPhase 4: broadleaf natives planted into Pili mulch = simulated dryland 
ecosystem.







For more information

Dr. Joe DeFrank
Email: defrenk@hawaii.edu
Ph: 808.956.5698

HI Weed ID:
http://www.ctahr.hawaii.edu/deFrankJ/index.htm




