























IR-4 MNINOR CROP PESTICIDE REGISTRATION UPDATE
M. Arsenovic, D.L. Kunkel, J.J. Baron, F. P, Salzman and M.P. Braverman'

ABSTRACT

The IR-4 project is a publicly funded effort to support the registration of pesticide and
biotogical pest control agents on minor food crops. In contrast to the past few years, the year
2000 promises to be active one for the review of herbicide petitions by the EPA.

Herbicides that are expected to be registered are: clethodim for strawberry, celery, root
vegetables (includes carrot and radish), cucurbit vegetables, cranberry, clover and rhubarb;
clomazone for cucurbit vegetables (includes cucumber, squash and melon); clopyralid for head
and stem Brassica sp.; glyphosate for use as a desiccant on dry pea; metolachlor on carrot (muck
soil), asparagus, Swiss chard, grass for seed, pepper (bell and non-bell), rhubarb, tomato and
spinach; paraquat for endive, persimmon, artichoke and dry pea; pendimethalin on carrot,
fruiting vegetables (includes tomato and pepper), citrus, mint (grown in the PNW) and tree nuts;
pyridate on mint; sethoxydim for pistachio and safflower.

Additionally, a petition for the use of glyphosate on numerous commodities as a pre-
emergence application or postemergence directed or shielded application has been submitted to
EPA. IR-4 is hopeful that even greter number of herbicides will be registered in the year 2001.

Associate Coordinator, Registration Manager, Associate to Executive Director,
Coordinator in Weed Science and Associate Coordinator, IR-4 Project, Rutgers, The
State University of New Jersey, North Brunswick, NJ 08902-3390
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RESULTS OF NEW YORK VINEYARD TRIALS USING AZAFENIDIN
R. Dunst', D. Ganske?, and R. Langille’
ABSTRACT

Preemergence herbicide options in grape (Vitis sp.) are relatively limited and few new herbicides
have been registered for vineyard use in recent years. Azafenidin was evaluated for its potential
use in four experiments conducted in Lake Erie region vineyards in 1998 and 1999. In each year,
one experiment was conducted in a vineyard that had received no preemergence herbicide
application in the previous year and which contained very high giant foxtail (Setaria faberi
Herrm.) pressure, while a second experiment was conducted in a vineyard with a history of more
typical weed management programs. In all experiments azafenidin was evaluated at several rates
and as single or split applications. For the first application 1 Ib. ai/A glyphosate was added in
both years. For the second application the same rate of glyphosate was applied in 1998 and 0.63
Ib. ai/A paraquat was applied in 1999.

No phytotoxic effects to grapevines were observed from any treatment.

1998 Experiment 1 - Among single applications, only the highest tested rate of azafenidin (24 oz.
ai/A) provided adequate giant foxtail control. Comparable foxtail control was achieved with split
applications of azafenidin as low as 4 oz. ai/A.

1998 Experiment 2 - Annual grasses (a mix of giant and yellow foxtail, large crabgrass, fall
panicum, and barnyardgrass) and pennsylvania smartweed (Polygonum pensylvanicum L.} were
adequately controlled at all tested rates of azafenidin, although contro! was somewhat less at the
lowest tested single application rate (4 oz. ai/A).

1999 Experiment 1 ~ Split applications of azafenidin as low as 4 oz. ai/A provided control of
giant foxtail similar to the 24 oz. ai/A single application (Table 1). Three treatments received a
glyphosate-only application for the first application followed by azafenidin at 4, 6, or 8 oz. ai/A;
the two higher rates provided control of foxtail similar to the 24 oz, single application and the
split applications. Split applications resulted in lower end-of-season ground cover of perennials
and biennials (burdock, dandelion, goldenrod, and wild carrot) than single applications.

1999 Experiment 2 - All tested rates of azafenidin provided good control of large crabgrass
(Digitaria sanguinalis (L.) Scop.), and pigweed species (Amaranthus sp.).

These results suggest azafenidin will be a useful addition to the arsenal of preemergence
herbicides for vineyards. Especially in vineyards with very high pressure from summer annuals
such as giant foxtail, a split application approach appears most promising.

! Research Support Specialist, NYSAES Vineyard Research Laboratory, Fredonia, NY.
?Technology Representative, DuPont Ag Products
3 Senior Consultant, Langille Consulting

131



4 0z. azafenidin
6 oz. azafenidin
8 oz. azafenidin
10 02. azafenidin
12 oz. azafenidin
24 oz azafenidin

(glyphosate only)

(glyphosate only)
(glyphosate only)

4 oz. azafenidin
6 oz. azafenidin
8 oz. azafenidin

48b.D+361b. S
4Ib.N+36Ib. §

(glyphasate only)
none

APR. 29 TREATMENT JUNE 9 TREAT.

(none)
(none)
{none)
(none)
{none)
{none}

4 oz. azafenidin
6 oz. azafenidin
8 oz. azafenidin

4 oz. azafenidin
4 oz. azafenidin
4 oz. azafenidin

(none)
(none)

(none)
{none)

p<0.05

Table 1. Percent ground cover of SETFA, POLPY, and perennials for Experiment 1 in 1999.
All April 29 applications include glyphosate, all June applications include paraquat.
D=diuron,S=simazine,N=norflurazon.
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HERBICIDE TOLERANCE IN CRANBERRIES
A.O. Ayeni, B.A. Majek, J. Hammerstedt and J.L Coia'

ABSTRACT

More herbicide options are needed to manage the dynamics of weed flora in cranberry
bogs in New Jersey. Several herbicides were compared with others previously identified
to have some potentials in cranberries. The study was conducted at Rutgers Agricultural
Research and Extension Center under greenhouse conditions (75 to 85°F day, 55 to 65°F
night, 16 h light) to determine herbicide safety on cranberries and subsequently identify
those to take to the field for further evaluation. The herbicides compared were
nicosulfuron, (0.062 Ib/A), chlorimuron (0.02 Ib/A), rimsulfuron (0.032 1b/A),
triflusulfuron (0.067 1b/A), triasulfuron (0.026 & 0.052 1b/A), tribenuron (0.004, 0.01, &
0.02 1b/A), MON 37503 (0.016, 0.032, & 0.064 Ib/A), asulam (2 & 4 1b/A), metolachlor
(2 & 4 Ib/A), carfentrazone (0.008 & 0.016 1b/A), quinclorac (0.5 1b/A), clomazone (0.25
& 0.50 Ib/A), ZA 1296 (0.19 & 0.38 Ib/A), and V-3153 (0.02 & 0.04 1b/A). The
cranberry plants treated were raised in the greenhouse from 3- to 4-inch stem cuttings
planted in 4-inch pots filled with Berryland sand soil that was collected from a herbicide-
free site at the Blueberry/Cranberry Research Center, Chatsworth, NJ. Plants were 12
weeks old at the time of treatment. A calibrated greenhouse sprayer, fitted with 8002VS-
nozzle tip and operated at 30 psi and 68 gpa, was used for herbicide application. The
experiment was set up in four randomized complete blocks and repeated. Herbicidal
action was observed for eight weeks and plants were harvested to determine dry matter
for the treated stock and regrowth (= new growth) after herbicide application.

At two weeks after treatment, cranberry plants showed varying degrees of injury ranging
from “non-phytotoxic” to “highly phytotoxic”. Nicosulfuron, triasulfuron, quinclorac,
and ZA 1296 were non-phytotoxic (injury <I on 0 to10Q scale); clomazone was slightly
phytotoxic (injury 2 to 3); chlorimuron, rimsuifuron, triflusulfuron, tribenuron, and MON
37503 were quite phytotoxic (injury 4 to 5); while carfentrazone, metolachlor, and V-
3153 were highly phytotoxic (injury >6). Asulam was highly phytotoxic (injury 7 to 8)
but symptoms were not fully expressed until 5 to 6 weeks after treatment. Symptomatic
expressions showed that asulam, carfentrazone, MON 37503, and V-3153 were strong
apical dominance inhibitors (strong-ADI’s); chlorimuron, metolachlor, and tribenuron
were mild-ADI’s and the remaining herbicides were non-ADI’s. Regrowth potential,
measured by regrowth dry weight as percent dry weight of treated stock, was highest (60
to 83%) in plants treated with ZA 1296, quinclorac, nicosulfuron, and clomazone in that
order. Asulam caused the least regrowth (20%) eight weeks after treattnent. Based on
cranberry safety, it was concluded that ZA 1296, quinclorac, nicosulfuron, and
clomazone are potential candidate herbicides for further evaluation.

! Research Associate in Weed Science, Professor of Weed Science, Research Technician,
and Research Assistant, Rutgers Agric. Res. & Ext. Ctr., Bridgeton, NJ 08302.
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Trade Name Common Name Family
Accent Nicosulfuron Sulfonylurea
Classic Chlorimuron Sulfonylurea
Matrix Rimsulfuron Sulfonylurea
Upbeet Triflusulfuron Sulfonylurea
Amber Triasulfuron Sulfonylurea
Express Tribenuron Sulfonylurea
Asulox Asulam Phenylcarbamate
Dual Magnum Metolachlor Chloroacetamide
Aim Carfentrazone Aryl triazinone
Impact Quinclorac Quinoline carboxylic acid
Command Clomazone Isoxalidinone
ZA 1296 Mesotrione (proposed) Triketone
Mon 37503 Sulfonylurea
V-3153
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Classification based on action on apical dominance

Strong Apical Dominance Miid Apical Dominance Non Apical Dominance
[nhibitor (S-ADI) Inhibitor (M-ADI) Inhibitor (N-ADI)
Asulam Chlorimuron Command
Carfentrazone S-Metolachlor Quinclorac
Mon-37503 Tribenuron Nicosulfuron
V-3153 Rimsulfuron
Triasulfuron
Triflusulfuron
ZA-1296

Classification based on level of safety on cranberries

Non-phytotoxic Mildly phytotoxic Quite phytotoxic Highly phytotoxic
(<1, 2WAT)* (2-3, 2WAT) (4-5, 2WAT) (6, 2WAT)
Nicosulfuron Clomazone Rimsulfuron Carfentrazone

Quinclorac Triflusulfuron V-3153
ZA 1296 Tribenuron Asulam**
Triasulfuron Mon 37503 S-Metolachlor

Chlorimuron

*Phytotoxicity rating on a scale of 0 — 10, two weeks after herbicide

treatment

** Asulam phytotoxicity symptom is delayed and may not be visible until
several weeks (up to 6 weeks) after treatment.
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RESPONSE OF THREE CRANBERRY CULTIVARS TO THREE SULFONYLUREA
HERBICIDES

T. A. Bewick and J.C. Porter’
ABSTRACT

The cranberry cultivars Early Black, Howes and Stevens were tested for tolerance to rimsulfuron,
nicosulfuron and prosulfuron. All herbicides were applied at 0, 35 and 70 g ai‘ha in 246 L/ha of
carrier. Applications were made after fruit had set. Each cultivar was growing in separate areas.
There were four replications of each herbicide and rate arranged in a Completely Random
Design. Plots were 1 m®. Visual observations were made throughout the growing season for
symptoms of crop injury. At harvest, all fruit were collected with hand-held scoops. Fruit were
sorted, counted and fresh weight determined. Analysis of variance was used to determine
treatment effects and interactions. Based on fruit fresh weight, rimsulfuron and nicosulfuron did
not injure any of the cultivars. Prosulfuron reduced fruit weight in all cultivars. In ‘Early Black’
and ‘Howes’, only the high rate of prosulfuron caused weight reduction. In ‘Stevens’ both 35
and 70 g/ha caused reduction in fruit weight when compared to the untreated controls.

‘Extension Professor and Research Assistant, UMass Cranberry Experiment Station, East
Wareham, MA 02538.
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EFFECTS OF SEVERAL POTENTIALLY USEFUL HERBICIDES
IN CRANBERRIES

B. A. Majek and A. O. Ayeni’
ABSTRACT

Extensive greenhouse screening identified several new herbicides with potentially
low phytotoxicity when applied to established cranberries. These herbicides were
evaluated in cranberry bogs at Rutgers Blueberry/Cranberry Research and Extension
Center in 1998 and 1999, Dormant herbicide treatments were applied on April 28, 1998,
and on May 5, 1999. Postemergence treatments were applied on June 16, in 1998, and on
June 10, 1999 when the cranberries were in bloom and growing rapidly. Treatments
applied to dormant cranberries included pronamide at 3.0 1b ai/a, isoxaflutole at 0.14 1b
ai/a, clomazone at 0.5 b ai/a, asulam at 4.0 Ib ai/a, quinclorac at 0.5 1b ai/a, rimsulfuron
at 0.03 Ib ai/a, and thiflusulfuron at 0.06 1b ai/a. June treatments, to actively growing
cranberries in bloom, included asulam at up to 4.0 Ib ai/a, chlorimuron at 0.02 Ib ai/a,
nicosulfuron at 0.06 lb ai/a, quinclorac at 0.5 b ai/a, rimsulfuron at 0.03 Ib ai/a,
tribenuron-methyl at 0.004 to 0.02 Ib ai/a, and thiflusulfuron at 0.06 b ai/a. Isoxaflutole
caused very slight marginal whitening of new foliage for a few weeks after application.
Although less than ten percent of the new foliage was affected by isoxaflutole, and
recovery was rapid, the herbicide was dropped after 1998 due to groundwater
contamination concerns. Asulam caused the cranberries to exhibit a slight to moderate
subtle change in the color of the foliage that appeared in the new growth and lasted for
one to three months after application. The foliage treated with asulam appeared tanner in
color than untreated cranberries. The color difference was clearly noticeable next to
untreated cranberries, but would be more difficult to recognize if the entire bog were
treated. No other symptoms were observed, and the cranberries recovered by late
summer. Chlorimuron caused cranberry foliage to exhibit slight temporary chlorosis,
which appeared about a week after the June application. Recovery was rapid and
complete. All the herbicides screened on cranbermies were also evaluated for the control
of three serious weeds in cranberries, roundleaf greenbriar (Smilax rotundifolia L.),
prickly dewberry (Rubus flagellaris L.), and yellow loosestrife (Lysimachia terrestris (L.)
BSP.). Two herbicides, quinclorac and asulam, were effective for the control yellow
loosestrife, when applied in July. None of the herbicides effectively controlled prickly
dewberry or roundleaf greenbriar.

' Prof. and Visiting Prof,, Plant Sci. Dept., Rutgers A.R.E.C., Bridgeton, NJ 08302
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MULTIFLORA ROSE (Rosa muitiflora) CONTROL USING FERTILIZER
IMPREGNATED METSULFURON-METHYL

D. Richmond, E. Smolder, M. B. Bennett, D. Davis, C. Hickman, J. Hileman, E.
Raybum, and R. Chandran '

ABSTRACT

Multiflora rose (Rosa multiflora L.), an introduced species, is a widespread weed
problem in West Virginia. Past studies showed that fertilizer impregnated
metsulfuron was effective in controlling this weed. In 1999, six field studies were
conducted in different counties to determine the effectiveness of metsulfuron
impregnated in a 19-19-19 fertilizer. Metsulfuron (45 or 90 mg) dissolved in 100 ml
water, each of which impregnated in 50 g fertilizer, provided >90% control of the
weed at four locations at 12 weeks after treatment (WAT). Average visual injury
from the lower rate was 92% and that from the higher rate was 97% at 12 WAT. At
four locations, there were no differences in injury ratings at 12 WAT from herbicide
rates. At 8 WAT, <70% multiflora rose injury was observed at all locations.

! West Virginia University Morgantown, WV 26505
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Presidential Address
Delivered January 4, 1999 at the
53rd Annual Meeting of the
Northeastern Weed Science Society
Boston Marriott Cambridge Hotel
Cambridge, MA

David B. Vitolo
Novartis Crop Protection, Inc.
Hudson, New York

WHY ARE GRADUATE STUDENTS LIKE DOGS?
Good Morning, and Happy New Year.
Welcome to the fifty-third Annual Meeting of the Northeastern Weed Science Society.

Thank you for coming, and particular thanks to all of you who have volunteered your
time and efforts throughout the year to keep this society functioning this year.

Before | begin | want to take care of some housekeeping:

* | have had two bosses in the thirteen years I've worked for Ciba, and now
Novartis, and | want to thank them both, Charlie Pearson and Stan Pruss, for their
tolerance these past few years (although this is probably the first time tolerance and
Stan Pruss have been used in the same sentence).

* | thank my family for twenty years of Christmas, New Years, and NEWSS.

* And 1 thank Diane Keil, my co-worker at our research station, for all her hard
work and assistance.

* Finally, | want to let Brad Rauch (my summer intern) know that this tie is not a

signal about anything.

I'm going to keep this simple and short. | know that all presidents say that, but trust
me... That said, I'll never get this chance again. So | 'm going to try to fit in several
subjects into this talk.

First, What it takes to make this society function: I've been impressed these past few

years with how much effort it takes from so many people to keep this group going. This
particular position, President, has been a lot of fun (and you can come face-to-face with
your strengths, and weaknesses, in front of 200 people) I'd recommend getting involved
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with society activities to anyone. Please give your name in to Andy Senesac. If you
have, but haven't been asked, try again. There is plenty to do. Remember: the key
word here is volunteer. They don't get paid. And even though the job is reward
enough, it brings me to my next topic:

How we recognize individual efforts: Awards - it's nice to get them. Just ask our award
winners. Individual members should be recognized for their efforts, be it for service to
the society, or professional excellence. We have had excellent nominees for our
awards this year, and | recognize the achievements of the award recipients, (although |
have a feeling Schnappinger will be insufferable in the coming year). However, we
should have gotten 100's of nominees for these awards. | know that form looks
intimidating. You see it and think: "I'm going to have to justify my choice, and that's
going to take a lot of work." But it doesn't work that way. Just send a name in to the
Awards Chair next fall (by the way that's me}, and let the committee do all the work.
Here's my challenge to you all: Next year. each one of you will nominate someone for a
NEWSS award.

Care and feeding of graduate and undergraduate students; | think quite often about my
old Boss, Dick linicki. He's a remarkable guy, and I'm forever grateful for all he did for
me, and everything he introduced me to.

Now Professor lInicki had a reputation for having a bit of a temper, and several
Professors in the Department came to me when | first started, letting me know that |
could count on them to ook out for me if things got too rough. But they never got rough
at all, even after my first day when | drove over the backpack sprayer. So he really was
a great guy to work for, even if one of his favorite jokes was:

"Why are Grad Students Like Dogs? Answer: "Because the second you praise them
they piss on the floor."

Dick llnicki had a lot of grad students, but not too many went on to have their own. |
can think of Dick begetting Henry, begetting Robin (in a professional sense, of course)-
and keeping the clan going, but there are a lot of their students who went on to very
successful careers outside of universities. And if's a probably a good thing, too.
Because if all of his students had as many as he did, we'd be up to here in unemployed
weed scientists.

So those of us who didn't go into Universities, we're kind of like Aunts and Uncles
without kids. Some times it's a tragedy that they didn't have children and sometimes it's
a blessing for us all (You know whom I'm talking about). But they play an important roll
in our upbringing.

And one of the things that made working with Dick so exciting, was the way he

encouraged us to interact with those "Aunts and Uncles". People like Schnappinger
and Steve Dennis and Janice Scalza. These individuals took time out of their busy
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lives to let us know what they did for living. So here's my last challenge: professors-
make your students get out and see what non-university weed scientists are up to. Tap
into Jerry Baron at IR-4, or Neal Anderson at EPA, or a consultant or chemical
company research rep. We have a tremendous diversity in our membership. And all of
you Aunts and Uncles- Make time for these students, formally or informally. And
Students- Take advantage of all these different people. We will all be better off.

So | have The Three Challenges (Sounds Like a bad Chinese menu selection, "My wife
will have General Tso's Chicken, and I'll have the Three Challenges") for all of us:

Volunteer, recognize someone, and take a student to lunch.

| said it would be simple.
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WINTER SQUASH CULTIVARS DIFFER IN RESPONSE TO WEED COMPETITION
Elizabeth T. Maynard!
ABSTRACT

Eight winter squash cultivars (Cucurbita maxima Duch. 'Buttercup Burgess'
and 'Autumn Cup’, C. moschata Duch. ex Poir. 'Butternut Supreme’ and 'Butter
Boy', and C. pepo L. 'Table Queen', ‘Table Ace’, Taybelle', and 'Mesa Queen'}, were
compared for their response to interference from a natural weed population.
Cultivars were main plots in rows 50 ft long by 8 ft wide, and weed treatments
(weedy [W] or non-weedy [NW]) were 25-ft subplots. There were four replications in
a randomized complete block design. In mid-June 1998, 25 3- to 4-week old squash
seedlings were transplanted in each 50-ft row. NW plots were treated with
ethalfluralin (1.13 Ib ai ac'1) before planting and were hand-hoed once. Data were
analyzed using ANOVA followed by single df contrasts to test for effects of species,
growth habit, and cultivar, and their interactions with weed treatment.

Pigweeds (Amaranthus spp.) dominated the weed population, followed by

common lambsquarters (Chenopodium album L.). Weed dry weight sampled in
mid-August averaged 809 + 46 g m2 in W plots and 184 + 46 g m2 in NW plots.

Marketable yield was greatest for butternut types and least for the most viny
acorn type, 'Table Queen’ (Table 1). Marketable yield in W plots ranged from 7% to
20% of yield in NW plots but that percentage did not differ among cultivars.

Yield components differed among cultivars (Table 1). Acorn types had the
smallest fruit and the most fruit per plant, while butternut types had the largest
fruit. W plots produced smaller fruits, and fewer fruits per plant than NW plots.
Weed effects on yield components were similar across cultivars in most instances.
The exception to this was the effect of weeds on number of fruit per plant: for this
component of yield, weeds affected 'Autumn Cup' less than 'Buttercup Burgess'.

Cultivars differed in number of main stem nodes (NODE#): acorn types had
more nodes than others (Table 1). The effect of weeds on NODE# differed among
cultivars. 'Table Ace’ and 'Taybelle’ produced fewer nodes in W plots. Weeds did
not affect NODE# for other cultivars. The percentage of main-stem nodes which
were female (%FEM) varied among cultivars, with ‘Butternut Supreme’ having the
lowest and 'Buttercup Burgess' the highest. ‘Butternut Supreme', ‘Table Ace’, and
‘Taybelle’ had lower %FEM in W plots, but %FEM of other cultivars was not
affected by weeds. The percentage of main stem female nodes which produced fruit
varied among cultivars, but was not influenced by weeds.

These data suggest that winter squash cultivars vary in how they respond to
weeds. The effect of weeds on number of fruit per plant, vine growth, and flower sex
depended on cultivar. Additional work is necessary to confirm these findings.

1Dept. of Horticulture and Landscape Architecture, Purdue University, Hammond,

IN 46323
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Table 1. Effect of weeds on marketable yield, vield components, node number, flower sex, and fruit set of eight winter squash cultivars.®

Percentage of
Percentage of Female
Number of Number of Female Nodes with
Average Fruit Marketable Fruit per Main Stem Nodeson  Fruit on Main
Cultivar Marketable Yield Weight Plant Nodes Main Stem Stem
Nw w w Nw W W Nw w w NwW w NwW w NW w
% of % of % of
---lb/plot--- NW --ev 1b------ NW -—no/plant-- NW --—-no/plant--- % %

Autumn Cup 50.3 8.5 19 262 140 54 193 058 33 -5 - - - - -
Buttercup Burgress 55.4 5.6 12 253 183 72 225 030 14 48.0 420 30 26 22 10
Butter Boy 68.3 5.6 7 271 178 66 253 030 10 285 278 20 21 17 18
Butternut Supreme 82.8 9.6 12 33 19 55 256 050 21 41.8 320 18 10 18 24
Mesa Queen 51.8 9.0 16 1.83 1.04 60 298 083 28 503 385 19 18 39 21
Table Ace 61.3 7.8 12 1.65 1.13 68 368 0.65 17 625 315 21 14 27 28
Table Queen 39.5 5.8 13 119 090 73 328 0.63 18 65.3 615 20 18 20 12
Taybelle 61.9 127 20 193 129 67 320 095 29 61.0 375 23 16 25 25
Analysis of Variancet

Cultivar (C) *n % LEE L] s . % +d L3 ) * % "

MSError a 106.70 55.99 0.0820 179.2 . 0.2486 97.94 32.83 94.38

Weeds (W) *3a LL LR LN o * % s

CXWwW * * * + s s

MSError b 97.34 0.0796 0.1882 100.33 20.06 181.82

*Weeds were controlled with ethalfluralin at 1.13 Ib ai/ac applied before planting and one hand-weeding (NW), or left uncontrolled from

planting through harvest (W). Yield based on 10 plants from 20 ft by 8 ft area. Node and flower data taken from one plant per plot, 4 to 5 and 11
to 12 weeks after transplanting.

®Node data for Autumn Cup unavailable due to compact growth habit.

‘ns, 1, ¥, ¥*, ***, *** indicate non-significance and P < .1, .05, .01, .001, .0001, respectively for main effects of cultivar (n=8), weeds (n=32), and
interaction (n=4},

dAnalysis based on arcsine-squareroot-transformed proportions to stabilize variances and normalize residuals. Untransformed means presented.



INCORPORATING QUINCLORAC IN AUTUMN TURFGRASS RENOVATION EFFORTS
Annamarie Pennucci '

ABSTRACT

Quinclorac (Q) (Drive, BASF) is a unique chemistry that offers both pre and postemergent
herbicidal control of crabgrass and a partial list of broadleaf weeds. Q provides six to eight weeks
of optimal preemergent control of crabgrass but can be very effective when applied through
seedhead exertion and seed drop. The influence of late and ultra-late applications on turfgrass
renovation efforts is unknown and experiments were undertaken to determine the effect of Q
treatment date on subsequent seed germination, establishment and seedling vigor. Attempts were
made to determine the optimum date of seeding following Q application and to determine the
minimal interval necessary to avoid turfgrass seedling stand loss.

Quinclorac at 1.0 Ib ai/1000” was applied to three replicate large 12x12' plots containing
25% or more crabgrass on each of four postemergent timings: late post (4 tillers) ultra late (6-7
tillers), at seedhead exertion and post crabgrass anthesis (early and midmonth in both July and
August). One cultivar each of fine, hard and sheep fescue were drop seeded into 2 foot wide
strips within Q plots on each of three seeding dates: Sept 5, Sept 15, Oct 5. An early frost seeding
of one fine and one hard fescue was made on Nov § into the remaining strips of each Q plot. Seed
germination and seedling vigor were visually estimated 1, 2, 4 and 8 weeks after seeding (was).

None of the three grasses seeded Sept 5 germinated in this test. This represents seeding
6w after late, Sw after ultra late, 4w after exertion and 3 w after post-anthesis Q treatments.
Evaluations made 1,2,4 or 8 was revealed no cbservable germination. Less than 10% germination
was noted in late post (8wat) Sept 15 date. Less than 25% of fine or hard fescues germinated
when seeded 10wat or Oct S date. Germination events appeared slow and seedling vigor was
poor. Frost seeding made Nov 5 were the only successful renovation seedings in this test. Nearly
50% germination was observed in late and ultra late seedings (14 and 13 wat respectively).

Quinclorac cannot be used at its optimum crabgrass control dates if turfgrass renovation
efforts are to follow. Where ultra late crabgrass control is desired, subsequent seeding efforts are
best accomplished as frost or dormant seedings or delayed until the following spring. While frost
seeding increases the likelthood of renovation success, these late seedlings often exhibit
"frost-delay' and the resulting turfgrass quality may not be as high as expected or desired.

Table 1: The effect of Quinclorac on turfgrass seed germination.
% Germination (Visually estimated}

Sept 5 Sept LS Oct5 Nov §

2was 4was 8was 2was 4way 8was 2was 4was 8was Zwas 4wag
Q treat FHS FHS FHS FHSFHS FHS FHSFHS FHS FHFH
Latepost 000 000 000 000 1050 1050 550 15100 252010 2520 4045
Ultralate 000G 00C 000 000 000 000 000 500 251510 2020 4045
Exertion 000 000 000 000 000 000 000 000 OO0 O 15151520
Postanthesis 0 00 000 000 000 000 000 000 000 000 20151515
Control 655550 858065 959590 454030 7560 50 858570 454540 758070 90 9130 3535 55 30
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INFLUENCE OF WEED GROWTH AND HERBICIDES ON DISEASE DEVELOPMENT
AND RHIZOME INJURY TO GERMAN IRIS

Annamarie Pennucci'

ABSTRACT

Field-grown German iris (/ris germanica L.) are subject to immense weed, insect and
disease pressures. Two of those problems, iris borer and Didymellina leaf blight are indigenous to
the Northeast while weed pressures vary according to locale. In prior routine herbicide efficacy
testing, it was noted that crop health in control plots was often significantly less than that of
treated plots despite a lack of phytotoxicity or injury directly attributable to herbicide application.
Several studies were undertaken to determine the significance of borer and leaf blight as casual
agent (s) of that crop loss and to evaluate the role weeds and their control may play in field grown
propagation and production of this immensely popular garden perennial.

INTRODUCTION

An extremely valuable and historically popular herbaceous perennial, the German Iris
exhibits a period of rapid spring growth followed by a two-three week period of flowering in late
May and early June. The German ins is a cool season perennial showing extensive regrowth and
corm branching in autumn and winter months and may not exhibit complete dormancy in the
Northeast. German iris is commonly bred and propagated in large dryland nurseries in the Pacific
northwest or in dry upland regions of the lower mid-west; principally to avoid the cornn rots and
insect pests so readily encountered elsewhere. Branched corms are sold to wholesale and large
retail facilities in the Northeast and are field- or pot-grown to maturity in one to three years.
Rhizome replication and development occur during quiescent summer months and commercial
division and replanting is recommended during August. Root growth and flower initiation follow
in September and October. As such, German iris has a short intense period of spring bloom and
sale; followed by a long summer of relative inattention.

At maturity, leaf height of German iris may exceed 2.5 feet with flower panicles held
higher still. With the exception of tall broadleaf annual and perennial weeds, few grass or short
weeds seem to affect iris growth and development. Field-grown iris have gained in popularity as
means to maximize crop return while minimizing crop investment but are subject to a wide variety
of both grass and broadleaf weeds. Current commercial "wisdom" favors production with a
minimum of weed control efforts followed by handweeding at the time of transplant. Herbicides
may be used to "clean-up" the crop early the following May but summer weed encroachment is
rarely addressed. The resulting fields are often infested with annual grasses such as crabgrass,
annual bluegrass and annual sedge, perennial grasses such as red fescue and hairgrass and
perennial rosette weeds such as dandelion, plantain, ox-eye daisy, etc. In a two year survey, iris
grown in such weedy conditions were seldom of salable quality as field grown stock and
frequently exhibited insect feeding damage and leaf blight.

Two major pests of German iris, the iris borer and iris leaf blight can both alone and
together decimate German iris crops and may account for near total crop loss in years of
protracted wet spring weather (spring of 1998). Both appear to be favored by the presence of
weeds and excess mulch and both are subject to intense management immediately priot to and
during bloom.

' Northeast Turf and Ornamental Research, Raymond, N.H. 03077
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Control efforts aim to eradicate both pests prior to the onset of summer; additional applications
of insect or disease control materials are rarely made until late summer division when one
clean-up application is attempted as part of the propagation efforts.

This study was undertaken to determine if grassy and broad-leaf weeds in field grown
German iris provided an environment conducive to continued disease and insect pressure. This
study sought to determine if the use of weed control practices, both mechanical and chemical,
could minimize the extent and severity of infestation.

MATERIALS AND METHODS

Three and two year old iris plants of mixed commercially available cultivars were used for
evaluation. Iris were established in September 1997 as three plants per plot with three replicate
plots for a total of nine plants per treatment. Weed control treatments were initiated in the spring
of 1998 and included check plots with no treatment; hand weeding accomplished once in
mid-June; hand weeding accomplished once monthly for five months; Dacthal applied at label rate
on May 1 and Dacthal + Roundup at label rates applied June 1. Separate insect and disease
control measures were used: Cygon or Curalan, repectively, was applied at label rates on May 1
and June I, and a surfactant incorporated to ensure coverage.

Weed canopy densities were visually estimated on a scale of 1-10 where 1 was no weed
cover and 10 was crop loss and complete weed cover. Estimates were made monthly in May,
June, July and August. Leaf blight lesions were counted on each of the two most recently
expanded leaves and counts were made twice monthly. Actual surface area was estimated as
lesion length x width and was made once in June but will not be reported here. Itis borer damage
was counted as the number of leaves exhibiting feeding sites visible per plant (three to ten leaves)
in May and again in June. End of season corm counts were made in August and reflect crop and
corm loss as a result of borer activity. The number of possible commercial sized divisions per
plant was determined in August as a measure of plant health.

RESULTS AND DISCUSSION

Annual grass weeds and a wide array of various prostrate broad leaf weeds occurred in all
non-herbicide treated plots. Crabgrass, foxtail, barnyard grass, starwort, carpetweed, ox-eye
daisy, evening primrose etc. developed in late May and/or in late June in plots treated with
Dacthal or Dacthal + Round-up. Insect damage was first observed in late April; continued insect
feeding, egg laying and larval migration into corms occurred throughout May, June and July.
Initial pinpoint leaf lesions of Didymellina leaf blight were visible May 15th and continued to
increase in both size and in number throughout the summer months.

Without weed control treatments, weed canopies overtook crop canopies and significantly
retarded crop growth and development. Flower and leaf number, flower size and plant height
were all reduced by high numbers of weeds (Table 1). All leaves in all control plants supported 5
or more leaf lesions and all plants exhibited 3 or more insect feeding sites. By August, 82 % of the
control corms were infested with borers and the control crop was considered a total loss.

One single hand weeding event did not significantly reduce disease or insect pressure and
results paralleled that of control plants.
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Frequent hand weeding reduced weed canopies to low levels on an intermittent basis.
Weed regrowth occurred sporadically. Disease and insect damage still resulted in losses of 50%
or greater. Flower number and size and leaf number were equivalent to those plants whose weed
canopies were chemically removed. Nearly all leaves supported three or more leaf lesions and 2 or
more insect feeding sites. 40% of all corms were damaged beyond survival and few lateral corm
buds could be harvested for commercial division.

Plots treated with herbicides had significantly fewer insect feeding sites in May, June and
July. Routine herbicide retreatment further reduced insect feeding damage to less than 25% of the
expanded leaves. By August only 12% of the corms were irreparably damaged by iris borer.

Plants in herbicide treated plots had fewer disease lesions but the overall surface area was
not significantly different from that of untreated plants. Weed canopy or cleanliness significantly
influenced losses associated with iris borer but did not appear to affect ins susceptibility to
Didymellina leaf blight (Graph 1).

Insect and disease control applications were ineffective in suppressing damage when
applied to control, hand weeded or weed infested plots (Table 2). Over-the-top or broadcast
applications did not appear to deposit sufficient material on foliage nearly hidden in the weed
canopy. Broadcast applications did not improve insect and disease control and losses paralleled
those of non-treated plants. Insect and disease control applications were initially effective when
applied to plants in Dacthal- treated plots. As the summer progressed, however, weed
breakthrough compromised targeted insect and disease applications and the actual amount of
spray deposited on iris leaves rather than weeds remains questionable.

Fungicides and insecticides provided excellent control when applied to plots previously
treated with the pre/post herbicide combination. Sufficient crop contact and translocation
occurred to insure adequate control and 88% or more of the crop survived. Plants averaged 6 or
more divisible corms in August.

CONCLUSIONS

German Iris cannot be successfully produced without the combined inputs of weed, insect
and disease control materials. Increasingly dense weed canopies will suppress crop growth, flower
number and flower size. Increasingly dense weed canopies will interfere with spray deposition and
limit pesticide efficactes.

Minimizing weed canopies will minimize iris borer leaf feeding and increase both corm
survival and the number of potential divisions from those corms. Effective pre-season weed
control will increase the success of insecticide applications and minimize the environment
conducive to iris borer egg laying, feeding and development. Minimizing weed canopies had no
appreciable effect of the occurrence of leaf blight but excessive weed canopies suppressed
fungicide efficiency and therefore increased the severity of infection. The potential increase in
relative humidity resulting from weed encroachment was not measured in this study but may
account, in part, for the increases in disease severity in those plots with poor weed control.

Despite a short crop sale season; continued attention to pest control will insure both crop
survival and replication for later sales. A weed free environment will also ensure that far fewer iris
borer eggs and larva and leaf blight lesions survive to act as propagules in current or subsequent
crop years. Additionally, a weed free field environment will also minimize the transfer of weed
seed into pots and minimizethe amount of handweeding and /or herbicide appiicatioms required
during the spring of the crop sale year.
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Table 1. Weed canopy, insect and disease infestation in German Iris as affected by weed control

Weed Canopy Insect Feeding #/1. Disease lesions #/L Corm Survival

Treatment: Junel Julyl Mayl Junel Mayl Junel August §
Control 8.0 9.5 55 7.5 7.0 9.0 15%
Hand weed 1x 6.5 5.5 5.0 6.0 55 6.0 20%
Hand weed 5x 45 35 20 5.0 30 50 40%
Dacthal <0.5 25 2.0 4.0 25 4.0 %
Dacthal + Roundup <0.5 1.0 1.0 2.0 20 3.0 8%8%
LSD 0.5 22 1.0 10 L5 L5 1.0 12%

Table 2: Effect of weed control on subsequent insect and disease control efforts in German Iris

Insect feeding #/L Discase lesions #/L # Corm Division
- insecticide + insecticide - fungicide  + fungicide Per plant

Treatment:
Control 9.0 7.0 36.6 30.2 0.0 1.0
Hand weed 1x 8.0 7.0 30.5 26.5 0.0 1.0
Hand weed 5x 6.0 5.0 285 24.5 1.0 20
Dacthal 2.0 0.0 26.5 122 20 30
Dacthat + Roundup 1.0 0.0 282 10.2 20 6.5
LSD 0.05 25 16 10.2 42 0.5 0.5

Graph 1: Increasing weed densities affect iris borer feeding intensity but not disease development

o~ 10 ‘_/ﬁ

#2 8 X . x——X

6 T T

2 4 6 8 10
Weeds per plot*

# leaf lesions per 2 fully developed feaves (X)

# insect feeding sites per plant (z)
* Visual estimates (1-10) of increasing weed densities from hand weeded and control plots arrayed together.
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BRUSH CONTROL WITH DORMANT SEASOA'; 'IQ-IERBICIDE APPLICATIONS IN JANUARY
AN IL

A. E. Gover, J. M. Johnson and L. J. Kuhns?/
ABSTRACT

Dormant season brush control treatments provide vegetation mana a Ior:_“ger operational
season, and more contractual flexibility. Currently, the only operationally viable dormant
technique is basal bark application, which is useful for low to moderate density brush with stem
diameters up to 15 em. Where the brush is small, and high density, such as resprout clusters,
basal bark becomes very laborious. A dormant application that could be quickly applied to
small, dense brush would facilitate follow-up herbicide applications to mechanical operations.
As part of an ongoing research project funded by the PA Department of Transportation, six
aqueous herbicide combinations were evaluated for contro! of brush resprouts provided by

January or April applications. Treatments included glyphosate2/ at 90 g/L alone or combined

with imazapyr3’ at 1.2 g/L, with either of two experimental adjuvants, MON 59120 or MON
59175, each at 10 percent v/v; and ?i phosate at 36 g/L plus imazapyr at 1.2 g/L, or imazapyr
alone at 1.2 g/l., each with MON 59120 at 10 percent v/iv. The January applications included
propylene glycol at 10 percent viv. The January applications were made to first year resprouts
on an electric distribution ri?ht-of-way (ROV\Q, near Freedom, PA, on January 16, 1998. The
targets ranged from 0.3 to 1.5 m in height. Sprout cluster density averaged 4100/ha, and
average application volume was 90 L/ha. Applications wers made with a CO2-powered, hand-
held sprayer equipged with a single Spraying Systems #5500 Adjustable ConeJet with an X-6
tip. Plots were 23 by 6 m, arranged in a randomized complete block with two replications.
Predominant species were biack cherry (Prunus serotina Ehrh.), sassafras (Sassafras albidum
(Nutt.) Nees), and red oak (Quercus rubra L.), with lesser amounts of black locust (Robinia
pseudoacacia L.}). The April trial was established on an electric transmission ROW near
Aliquippa, PA, on April 21, 1998. The brush was two-season resprouts, ranging from 1to 3 m
in height, with phenology ranging from bud swell to 10 percent leaf-out (flowering in sassafras).
Applications were made with a CO2-powered, hand-held sprayer equipped with a single
Spraying Systems 1504 flat fan tip, providing an average application volume was 150 L/ha.
Plots were 10 by 10 m, arranged in a randomized complete block with two replications.
Predominant species were staghom sumac (Rhus typhina L.) and sassafras, with lesser
amounts of black cherry, black locust , and red oak. Visual assessments of treatment effect
were taken for each trial on August 6, 1998. On the January site, each sprout cluster was rated
on a 1 to 4 scale, where '1'=no effect, '2'=injury, but recovery likely, '3'=injury, mortality likely,
and '4'=dead. Percent mortality was calculated by dividing the number of stems rated '3' and '4'
by the number of total stems. On the April site, non-suckering species such as black cherry
and red oak were rated individually using the 1 to 4 scale, while sumac and sassafras were
rated for the entire plot on the 1 to 4 scale.

Collective results from the January site, and black cherry resuits from the April site are listed
in Table 1. None of the January treatments were effective, with percent mortality ranging from
20 to 41 percent. The April applications were very effective on black cherry, ranging from 83 to
100 percent mortality. The ratings on the suckering species were not enfightening, as sumac
and sassafras were given a '2' in each plot. Treated sumac and sassafras stems were
effectively controlled, but root suckering was vigorous. The addition of imazapyr to glyphosate
at 90 g/L appeared to reduce the number of resprouts, but not individual vigor. The operational
effect on suckering species was a one year delay, as the sumac and sassafras resprouts were
generally as tall as the treated stems.

V Project Associates and Professor, respectively, Department of Horticulture, The Pennsylvania State
niversity, University Park, PA

2 Accord Herbicide, isopropylamine sait of glyphosate, 360 g ae/L, Monsanto, St. Louis, MO.

¥ Arsenal, isopropylamine salt of imazapyr, 240 g ae/L, American Cyanamid Co., Wayne, NJ.
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Table 1: Percent mortality of resprout clusters treated January 16 and April 21, 1998.
January results are for all species on site, primarily black cherry, sassafras, red oak,
and black locust, and are the mean of two replications. April results are black cherry
only. The number of targets is indicated in parentheses.

opray solution

Treatment Concentration January Trial April Trial
—percent mortality (¥ plants)—

glyphosate! 90 g/L 35 83 (6)

MON 591202 10 % viv

glyphosate 90 g/L 20 90 (20)

MON 591752 10 % viv

glyphosate 90 gIL 29 100 (19)

imazapyr3 1.2g/L

MON 59120 10 % viv

glyphosate 90 g/L 22 83 (41)

imazapyr 129/l

MON 58175 10 % viv

glyphosate 36 g/L 41 97 (18)

imazapyr 1.2g/L

MON 59120 10 % viv

imazapyr 1.29/L 34 94 (18)

MON 59120 10 % viv

LSD (p=0.05) n.s.

! Accord Herbicide, isopropylamine salt of glyphosate, 360 g ae/L, Monsanto, St. Louis, MO.
2 gxperimental adjuvant, Monsanto, St. Louis, MO.
3 Arsenal, dimethylamine salt of imazapyr, 240 g ae/L, American Cyanamid Co., Wayne, NJ.
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EFFECTS OF PRE-PLANT HERBICIDES ON THE ESTABLISHMENT OF FINE
FESCUES DURING ROADSIDE RENOVATION

A. E. Gover, J. M. Johnson and L. J. KuhnsY

ABSTRACT

Canada thistle (Cirsium arvense (L.) Scop.) is a common weed in roadside plantings of
crownvetch (Coronilia vara L.) in Pennsylvania. Where infestations are severe, conversion to a
rass mixture is a recommended option. As part of an ongoing research project funded by the

'A Department of Transportation, a series of trials were established to evaluate several
herbicides as fank mix partners for glyphosate to enhance the activity of the initial herbicide
treatment against the Canada thistle-crownvetch complex without inhibiting grass
establishment. Two trials were established to investigate the effect of herbicides applied at
different intervals before seeding on the establishment of a fine fescue mixture. A trial seeded
August 19, 1997, compared glyphosate at 3.4 kg/ha; clopyralid at 0.21 and 0.42 kg/ha; picloram
at 0.56 and 1.1 kg/ha; chiorsuffuron at 0.021 and 0.042 kg/ha; metsuifuron methyl at 0.021 and
0.042 kg/ha; and imazapyr at 0.14 and 0.28 kg/ha. These treatments were applied 72, 36, 25,
and 7 days before seeding (DBS). The experiment was seeded to a 55/35/10 percent mixture
of hard fescue (Festuca brevipila Tracey), red fescue (Festuca rubra ssp. rubra L.) and annual
ryegrass (Lolium multifiorum Lam.), respectively, seeded at 112 kg/ha. A second trial was
seeded June 18, 1998, comparing glyphosate at 3.4 kg/ha alone and in combination with the
same treatments as the 1997 trial, except for the deletion of the high rate of imazapyr, and the
addition of tric!ogér at 1.1 kg/ha and dicamba at 1.1 kg’ha. These treatments were applied 56,
28, 14, and 7 DBS. This trial was seeded to a 60/40 mix of hard fescue and creeping red
fescue, respectively, at 112 kg/ha. The experimental design for both trials was a randomized
complete block with a split-plot treatment arrangement, with application time as the whole plot.
Both trials were conducted on an Opequon-Hagerstown complex (Lithic hapludalf) in a
glrphosate-killed stand of Kentucky bluegrass (Poa pratensis L.). Prior to study initiation, the
killed sod was shredded with a Lely Roterra to an approximate depth of 5 cm to expose the
mineral soil. The seeding was done with a tractor-mounted slice seeder, dropping seed over
slits approxim%tggr 1.2 cm deep on 7.6 cm centers. Both trials were irrigated as needed to
keep the seed moist.

For first season ratings of grass establishment, there was a significant interaction between
application timing and herbicide treatment for both trials. There was no significant effect due to
herbicide treatment for the earliest application dates in either trial. Establishment differences
became evident in the treatments applied 36 DBS in the 1997 trial, and 28 DBS in the 1998
trial. In the 1997 trial, for percent total cover ratings taken 64 days after seeding, the 36 DBS
gltyphosate treated plots had 77 percent cover, while chlorsulfuron at 0.026 and 0.052, and
imazapyr at 0.28 kg/ha had significantly less cover at 55, 33, and 30 percent respectively. As
the interval between treatment and seeding decreased to 7 days, imazapyr at 0.14 and
metsulfuron methyl at 0.021 and 0.042 a also significantly reduced ground cover compared
to glyphosate alone.

In 1998, for ratings of percent fine fescue cover taken 125 days after seeding, glyphosate
plus picloram at 3.4 plus 0.56 kg/ha treatments had 93 and 94 percent fine fescue cover, for the
28 and 7 DBS treatments, respectively. Chlorsulfuron at 0.052, metsulfuron methyi at 0.042,
and imazapyr at 0.14 kg/ha, applied 28 DBS, were rated significantly lower at 42, 48, and 55
percent, respectively. At7 DBS, these three treatments provided 10, 42, and 30 percent cover
respectively. Percent fine fescue cover ratings in the 1997 trial, taken in October, 1998, ranged
from 94 to 97 percent, indicating that full stands can develop despite inhibition during early
establishment. However, considering that clopyralid, picloram, dicamba, or triclopyr did not
inhibit establishment under any of the observed conditions, there is little justification to
potentially reduce establishment during renovation by including chlorsulfuron, metsulfuron
methyl, or imazapyr in the pre-plant application.

1/ Project Associates and Professor, respectively, The Pennsylvania State University, University Park, PA
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