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Pre-and postemergent herbicides on 2 and 4 week old
emoloa (Eragrostis variabilis) seedlings grown in greenhouse trays outdoors.

Harrison Sumida and Dr. Joseph DeFrank,
Uh-Manoa Department Of Tropical Plant and Soil Science

Dated 11/05/03

Introduction:

Weeds in Hawaii like many other places in the world can be a major problem to combat.
This experiment, which began on 2/11/2003, was to evaluate the response of both preemergent
and postemergent herbicides on direct seedling growth of a native Hawaiian grass called the
emoloa (Eragrostis variabilis, NRCS accession # 9079729).  There were a total of 4 different
herbicides used, but 1 herbicide the old formulation of oxyfluorfen (Goal 2X) was used to verify
its effect on contact kill for small grass and broadleaf plants.  The other 3 herbicides used on the
emoloa grass seedlings, were being evaluated on because there had been no previous
experiments done on it in the past.  The three herbicides used included bromoxynil (Buctril), the
new formulation of oxyfluorfen (Goal 4F), and oxadiazon (Ronstar 50WP).

The purpose of this experiment was to find out if any of the 3 herbicides were safe on
emoloa seed production at a 2 and 4-week stage of growth.  The information acquired from this
experiment is needed for production of emoloa seed on the island of Molokai that is used for
conservation efforts on the island of Kahoolawe.  Testing these various herbicides on the emoloa
grass will help determine what can be used to control weeds with spray application made to 2
and 4 week old seedlings.  By knowing what herbicides are effective on this grass improved
systems of seed production can be developed.  emoloa grass is being used because it’s a native
grass to Hawaii, and using a native grass instead of non-native grass is desired.  bromoxynil is a
selective post emergence herbicide that helps control broadleaf weeds in grasses grown for seed
or sod and non-residential grasses.  The new formulation of oxyfluorfen has been created to
greatly reduce contact activity in comparison to the old formulation of oxyfluorfen, which is
noted for its contract kill of small grass and broadleaf plants.  oxadiazon is a preemergent
herbicide that controls annual grasses and broadleaf weeds in both turf and ornamentals.

Methods and Materials:

For post emergence weed control in seedling grasses grown from seed, bromoxynil
demonstrates control at 1.16 l/ha or .28 kg a.i/ha.  The new formulation of oxyfluorfen has been
demonstrated to show good weed control at 580 ml/ha or .28 kg a.i/ha in crops such as onions.
oxadiazon demonstrates control at 4.46 kg/ha or 2.23 kg a.i/ha.  Herbicide rates used for each
treatment can be seen on Table: 1.

All 3 of these herbicides were used at a low and high rate at both a 2 and 4-week stage of
growth.  Other treatments that included bromoxynil and oxadiazon, the new formulation of
oxyfluorfen, 2 rates of the old formulation of oxyfluorfen, and a treatment of bromoxynil and
oxadiazon plus bromoxynil and the new formulation of oxyfluorfen were used on only on the 4-
week stage.
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We began this experiment on 2/11/2003 at the University of Hawaii; College of Tropical
Agriculture and Human Resources Magoon Research Facility.  This experiment involved two
sprays applied to 2 and 4 week old emoloa seedlings (NRCS accession # 9079729).

There were a total of 66 trays prepared for this experiment.  emoloa seedlings were
planted in greenhouse flats, which were 1.4 square feet.  Each of these flats was filled ¾ full with
a potting media called Promix (BX), and seeded with approximately 1,300 emoloa seeds in a
three-inch band throughout the entire length of the flat.  After seeding each tray was covered
with a light coating of the Promix media to help prevent the seeds from blowing away.  When all
the 66 trays were prepared they were placed on a plastic weed cloth and irrigated two times daily
for five minutes.

  After all of the trays were laid on the plastic weed cloth they were covered with bird net.
The bird nets were needed in order to prevent birds from eating the newly planted seeds.  As the
emoloa grass grew we took off the bird nest and started to label each of the trays.

There were a total of 4 replications used for this experiment.  Each of the four
replications contained 14 trays.  The 14 trays consisted of 2 groups of 7, one group sprayed at 2
weeks after seeding and another group at 4 weeks.  Each group of 7 trays contained 1 untreated
tray, 2 rates of bromoxynil, 2 rates of the new formulation of oxyfluorfen, and 2 rates of
oxadiazon.

A total of 2 pre and 1-post emergence herbicides were used in this experiment.  The four
herbicides included bromoxynil, the new formulation of oxyfluorfen, oxadiazon, and the old
formulation of oxyfluorfen.  Each of the four herbicides was prepared based on spray
applications used on a sprayer at the Plant Materials Center on Molokai.  This particular sprayer
had a target carrier volume for about 486 l/ha.  Derivations were made in order to calculate how
much solution would be needed to spray 1.4 square feet and be able to say that the solution
needed is the same as applying it to one acre.  The calculation came out to be 6.3 ml for 1.4
square feet is the same as spraying 486 l/ha.

All herbicide treatments were prepared in a 3 l bottle.  Each bottle contained the amount
of herbicide needed plus 2 l of water.  The spray applications were all sprayed using a Meter Jet
(Spray Systems).  A Meter Jet spray gun is a device that allows you spray a constant amount of
liquid each time you press the trigger regardless of the pressure.

2-week-old seedlings:

The 1st spray on 2-week-old emoloa seedlings was applied on 2/25/2003.  Spraying was
done in the morning and the weather was ideal for low spray injury because it was cloudy with
light showers. Before spraying, treatments were grouped together to avoid cross contamination to
nearby trays.  Each of the herbicides was applied at two rates.  The first application used 2 rates
of bromoxynil, 2 rates of the new formulation of oxyfluorfen, and 2 rates of oxadiazon.  Table: 1
provides the amount of herbicide used for each individual treatment.  Using the Meter Jet spray
gun each tray was sprayed 6.3 ml of its specific treatment throughout the tray’s entire length.
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After each treatment the Meter Jet was rinsed to ensure that there was no contamination between
treatments.

Visual ratings for the 1st spray application were done 3 days after spray (2/28/2003), 7
days after spray (3/04/2003), and 14 days after spray (3/11/2003).  Visual ratings were based on
the % of treated foliage with dead tissue.

4-week-old seedlings:

The 2nd spray application was conducted on 4-week-old emoloa seedlings and was done
on March 11, 2003.  Spraying that day was done in the morning, under hot sunny conditions.
Like the 1st spray application each of the trays that were going to be sprayed were moved and
grouped with trays that were going to receive the same treatments.  Each of the herbicides was
used on both a low and a high rate.  For the 2nd spray application additional treatments were
added.  All treatment rates used can be found on Table: 1.  The treatments added included 2 rates
of the old formulation of oxyfluorfen, a combination of bromoxynil and oxadiazon, a
combination of bromoxynil and the new formulation of oxyfluorfen, and 1 treatment with a
combination of 2 treatments containing bromoxynil and oxadiazon plus bromoxynil and the new
formulation of oxyfluorfen.  The other treatments for the 2nd spray application remained the same
as those used for the 1st spray. The treatments once again were 2 rates of bromoxynil, 2 rates of
the new formulation of oxyfluorfen, and 2 rates of oxadiazon.  Using the Meter Jet spray gun
each tray was sprayed with 6.3 ml of each treatment throughout the entire length of tray.  After
each treatment the Meter Jet spray gun was rinsed to ensure that there was no contamination with
another treatment.

On 2 separate occasions (3/4/2003) and (3/7/2003) a foliar application of 20-20-20
soluble fertilizers was used.  Each time, the fertilizer was mixed with 357 g of 20-20-20 in 3 l of
water.  Each of the flats was sprayed over twice using the Meter Jet spray gun.  So each tray
received a total of 12.6 ml of fertilizer each time.

Visual ratings for the 2nd spray application were done 3 days after 2nd spray (3/14/2003),
7 days after 2nd spray (3/18/2003), and 14 days after 2nd spray (3/25/2003).  All visual ratings
were based on the % of treated foliage with dead tissue.  On the last date that ratings were
recorded a visual rating on the grasses vigor was obtained.  The vigor rating was based on the
amount of grass in the tray and the size of the grass.  A rating of 100% represented the maximum
amount of plants at the largest size possible at the date of the observation.  During each of the
visual rating days, digital pictures were taken of each individual tray.



- 4 -

DeFrank & Sumida / Tray study pre and post on seedling emoloa
Page 4 of 10

Results:

Results from this experiment can be seen in table: 2.  Table: 2 show’s the visual ratings of
the % treated foliage showing dead tissue occurring from the spraying applications done at 2 and
4 weeks and the grasses vigor.  After each spray application, 3 separate days were designated for
ratings. The 3 days of rating occurred 3, 7, and 14 days after each of the sprays were applied.

2-week-old seedlings:

Visual ratings of spray applications to 2-week-old seedlings indicate that bromoxynil
appears to be safe at both a low and high rate.  At 14 days after spray, bromoxynil treatments had
1.3% and a 1.5% rating for both the low and high rates respectively.  At both the low and high
rates of the new formulation of oxyfluorfen and oxadiazon 3 and 7 days after spraying there was
little to no dead tissue.  On the 14th day rating, % dead tissue started to increase.  Ratings from
the new formulation of oxyfluorfen after 3 days had an average of 1.3% and 1.0% rating; by the
14th day ratings of about 33% and 50 % for both the low and high rates were recorded.  Ratings
for oxadiazon followed a pattern similar to the new formulation of oxyfluorfen.  On the 3rd and
7th day after spraying the average rating for oxadiazon was .3% for the low rate and 0% for the
high rate for both days, but by the 14th day the rating had increased to 36.3% and 51.5%
respectively for the low and high rates.

 After 28 days the 2 rates of bromoxynil still had very little dead tissue, the low rate had
an average of 2.5% and the high rate had an average of 1.75%.  Injury ratings for the low rate of
the new formulation of oxyfluorfen decreased from 33% to about 25.3%.  Ratings for the high
rate of the new formulation of oxyfluorfen increased from 50% to about 65.8%.  The rating for
the low rate of oxadiazon was 47.5%, while the high rate of oxadiazon had a rating of about
44.3% after 28 days.  The vigor 28 days after spray for bromoxynil was 98% and 96% for low
and high rates respectively.  At 28 days after the 2nd spray, rating for the low rate of the new
formulation of oxyfluorfen was 76%.  All remaining treatments had vigor of 50% or less, see
Table: 2.

4-week-old seedlings:

Data from the 2nd spray application on 4-week-old seedlings showed that bromoxynil at a
low and high rate could be used effectively at this stage of growth see Table: 2.  Ratings for
bromoxynil 14 days after spraying were 1.8% for the low rate and 3.3% for the high rate.
oxadiazon had an average rating of 23.8% and 27.5% for low and high rates respectively.  The
new formulation of oxyfluorfen caused high levels of foliar necrosis.  The average rating for the
new formulation of oxyfluorfen at 14 days was 38.8% at the low rate and 65% at the high rate.
Vigor ratings 14 days after spray was 100% and 93% for low and high rates of bromoxynil.  For
oxadiazon even though there was only a 23.8% and 27.5% injury rating, the vigor rating was
43% and 28% for the low and high rate respectively.  For all other treatments the vigor was 43%
and below.
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The extra treatments applied at the time of the second spray applications were very
injurious. Injury ratings for a treatment of bromoxynil and oxadiazon were 42.5% with vigor of
22.5% after 14 days. A combination of bromoxynil and the new formulation of oxyfluorfen had
an injury rating of 82.5% with vigor of 6.5% after 14 days.  Injury ratings for the low and high
rate of the old formulation of oxyfluorfen there was about 77.5% and 94 % with vigor of 17.5%
and 5.5%.  Finally, for a combination spray of bromoxynil and oxadiazon plus bromoxynil and
the new formulation of oxyfluorfen resulted in an injury rating of about 98% and 1% for vigor
after 14 days.

Discussion:

The results from this experiment will be helpful when determining what herbicide is safe
and most effective when applied to direct seeded emoloa grass at a 2 and a 4-week stage of
growth.

2-week-old seedlings:

Bromoxynil at both a low and high rate is safe on 2-week-old seedlings. A low rate of the
new formulation of oxyfluorfen at the 2-week stage may also be useful, but not as safe as the
bromoxynil.  The treatments of the new formulation of oxyfluorfen at a high rate and a low and
high rate of oxadiazon should not be used on 2-week-old seedlings.  Data supports the use of
both rates of bromoxynil and the low rate of oxyflurofen on 2-week-old seedlings

4-week-old seedlings:

At a 4-week-old seedling stage the low and high rates of bromoxynil are safe on emoloa.
Both the low and high rates of oxadiazon appear to be useful on 4-week seedlings, but not as safe
as the bromoxynil treatments.  The 2 rates of the new formulation of oxyfluorfen shouldn’t be
used on 4-week-old seedlings, because high levels of foliar necrosis.  Combination of
bromoxynil and oxadiazon, bromoxynil and the new formulation of oxyfluorfen, the old
formulation of oxyfluorfen, and the combination treatment of bromoxynil and oxadiazon plus
bromoxynil and the new formulation of oxyfluorfen should never be used on emoloa due to
severe foliar injury.  At the 4-week-old stage, the data supports the use of both rates of
bromoxynil and oxadiazon for control of susceptible weeds in emoloa plantings.

The results reported here are presented as a guide for larger field scale experiments.
Since soil less media was used to grow the seedlings, herbicides that can affect growth via root
absorption may be expressing levels higher than that possible in natural soil.
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Table: 1 Spray treatments: (amount of formulation/hectare), (amount of kg a.i/hectare), (amount of formulation/acre), (amount of lb
a.i/acre), and (amount of formulation; ml or g / 2 liter).

-Treatments 1-7 applied on 2-week old seedlings.
-Treatments 8-14 applied on 4-week old seedlings.
-Treatments 15-19 applied only on 4-week old seedlings

Treatment Amount/ha kg a.i/ha Amount/acre lb a.i/acre Amount /2 liter
1 Buctril 1160 ml 0.28 470 ml 0.25 4.8 ml
2 Buctril 2320 ml 0.56 940 ml 0.5 9.6 ml
3 Goal 4F 580 ml 0.28 235 ml 0.25 2.5 ml
4 Goal 4F 1160 ml 0.56 470 ml 0.5 5.0 ml
5 Ronstar 50WP 4463 g 2.23 1807 g 2 18.4 g
6 Ronstar 50WP 8926 g 4.46 3614 g 4 36.8 g
7 Untreated      

8 Buctril 1160 ml 0.28 470 ml 0.25 4.8 ml
9 Buctril 2320 ml 0.56 940 ml 0.5 9.6 ml
10 Goal 4F 580 ml 0.28 235 ml 0.25 2.5 ml
11Goal 4F 1160 ml 0.56 470 ml 0.5 5.0 ml
12 Ronstar 50WP 4463 g 2.23 1807 g 2 18.4 g
13Ronstar 50WP 8926 g 4.46 3614 g 4 36.8 g
14Untreated      

15 Buctril + 2320 ml + 0.56 + 940 ml + 0.5 + 9.6 ml +
Ronstar 8926 g 4.46 3614 g 4 36.8 g
16 Buctril + 2320 ml + 0.56 + 940 ml + 0.5 + 9.6 ml +
Goal 4F 1160 ml 0.56 470 ml 0.5 5.0 ml
17 Goal 2X 1160 ml 0.56 470 ml + 0.25 5.0 ml
18Goal 2X 2320 ml 1.12 940 ml 0.5 10.0 ml
19 spray #15 + #16      
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Table 2.  The response of emoloa to postemergence application of herbicide sprays.  Treatments 1-7 were applied to 2 week-old
seedling and treatments 8-19 were applied to 4-week-old seedlings.  Visual injury ratings represent percent of treated foliage with
dead tissue.  The Vigor rating represents a combination of stand and plant health.

Visual rating of treated foliage with dead tissue Z

(%) %VIGOR
Treatment Amount/acre 2/28/02Y

3 DAS-
01X

3/04/03
7-DAS-01

3/11/03
14 DAS-01

3/14/03
3-DAS-02

3/18/03
7-DAS-02

3/25/03
14 DAS-02

3/25/03
14 DAS-02

1 Buctril U 1 pint 0.3 0.3 1.3 bcW .8 d 2.0 e 2.5 c 98 a
2 Buctril 2 pints 0.8 0.0 1.5 bc .3 d 1.0 e 1.75 c 96 a
3 Goal 4F 8 oz/a 1.3 8.8 33.0 ab 24.3 bcd 23.8 cde 25.3 bc 76 ab
4 Goal 4F 16 oz/a 1.0 0.3 50.0 a 64.5 a 64.5 a 65.8 a 33 c
5 Ronstar 50WP 4.0 lb 0.3 0.3 36.3 a 65.0 a 50.0 ab 47.5 ab 50 bc
6 Ronstar 50WP 8.0 lb 0.0 0.0 51.5 a 62.3 a 49.0 abc 44.3 ab 41 bc
7 Untreated 0.3 0.0 0.8 c 0.8 d 1.0 e 6.0 c 99 a
8 BuctrilT 1 pint - - - 0.5 d 1.0 e 1.8 c 100 a
9 Buctril 2 pints - - - 23.8 bcd 12.5 e 3.3 c 93 a
10 Goal 4F 8 oz/a - - - 31.3 bc 37.5 bcd 38.8 ab 43 bc
11Goal 4F 16 oz/a - - - 40.0 ab 60.0 ab 65.0 a 21 c
12 Ronstar 50WP 4.0 lb - - - 10.0 cd 16.3 de 23.8 bc 43 bc
13Ronstar 50WP 8.0 lb - - - 13.8 bcd 25.0 cde 27.5 bc 28 c
14Untreated - - - 0.5 d 1.0 e 1.3 c 99 a

Means for the treatments below (15-19) were only replicated 2 times, statistical comparison with means above is not appropriate
15 Buctril +
Ronstar

2 pints +
8.0 lb

30.0 42.5 42.5 22.5

16 Buctril +
Goal 4F

2 pints +
16 oz/a

32.5 77.5 82.5 6.5

17 Goal 2X 16 oz/a 85.0 72.5 77.5 17.5
18Goal 2X 32 oz/a 90.0 92.5 94 5.5
19 spray #15 +
#16V

98.0 98.0 98 1
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Backpack sprayer used for spraying the                                  (4- week old seedlings)

herbicides.                                                                             Untreated tray; 1% dead tissue.

                
(2-week old seedlings)                                                             (2-week old seedlings)

Low rate of bromoxynil; 2% dead tissue.                                 High rate of bromoxynil; 1.75% dead tissue.

                
(2-week old seedlings)                                                             (2-week old seedlings)

Low rate of oxyfluorfen; 25.3% dead tissue.                            High rate of oxyfluorfen; 65.8% dead tissue.
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(2-week old seedlings)                                                            (2-weeks old seedlings)

Low rate of oxadiazon; 47.5% dead tissue.                            High rate of oxadiazon; 44.3% dead tissue.

                
(4-week old seedlings)  (4-week old seedlings)

Low rate of bromoxynil; 1.8% dead tissue. High rate of bromoxynil, 3.3% dead tissue.

                
(4-week old seedlings) (4-week old seedlings)

Low rate of oxyfluorfen; 38.8% dead tissue. High rate of oxyfluorfen; 65% dead tissue.
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(4-week old seedlings) (4-week old seedlings)

Low rate of oxadiazon; 23.8% dead tissue. High rate of oxadiazon; 27.5% dead tissue.


