Chapter II

Response of Potato (Solanum tuberosum) and Selected Weeds to Sulfentrazone

Abstract: Field experinments were conducted in 2000 and 2001 near Painter, VA
to evaluate the potential of sulfentrazone for use in potato. Sulfentrazone
was applied at 0.11, 0.14, 0.21, and 0.28 kg ai/ha preenergence (PRE) al one or
in conmbination with netolachlor or metribuzin, or at potato energence (AT
EMERG) to simulate a del ayed PRE application where the herbicide would contact
potato foliage. Potato injury from sulfentrazone PRE at rates up to 0.21 kg/ha
was generally simlar to injury frommetribuzin, nmetolachlor, or netribuzin
pl us netol achl or PRE. However, AT EMERG applications resulted in excessive
injury that ranged from60 to 86% AT EMERG applications al so caused decreased
potato height and alterations in potato flowering patterns. Sulfentrazone at
either application timng controlled common | anbsquarters at | east 98% even at
the | owest rates and was nore effective than netribuzin or metol achl or al one.

Hi gher rates of sulfentrazone (0.28 kg/ha) also controll ed goosegrass and | arge
crabgrass. However, sulfentrazone at 0.28 kg/ ha controlled common ragweed only
58% Total yield and grade from sul fentrazone PRE applications was sinmilar to
potato treated with nmetribuzin, netolachlor, or nmetribuzin plus netolachlor in
both years. Potato injury from AT EMERG applications of sulfentrazone plus

nmet ol achl or decreased total potato yield and caused changes in grade

di stribution of B-size, small A-size, and extra |arge potato in 2000.

Normencl ature: netol achlor; netribuzin; sulfentrazone; common | anbsquarters,

Chenopodium album L. #! CHEAL: conmon ragweed, Ambrosia artemisiifolia L. #

lLetters following this symbol are a WSSA-approved conputer code from
Composite List of Weeds, Revised 1989. Available only on conputer disk from

WBSA, 810 East 10'" Street, Law ence, KS 66044-8897.
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AMBEL; goosegrass, Eleusine indica (L.) Gaertn. # ELEIN;, |arge crabgrass,
Digitaria sanguinalis (L.) Scop. # DI GSA; potato, Solanum tuberosum L.,

‘ Superior’.

Additional Index Words: degree-days, potato flowering, potato injury, weed
control, potato yield and grade, rainfall, sulfentrazone.

Abbreviations: AT EMERG, at-energence; PRE, preenergence; WAP, weeks after

pl anti ng; WAT, weeks after treatnent.

INTRODUCTION

Potato is an economically inportant crop in nmany areas of the Eastern United
States. Over 2000 ha of potato are grown in Virginia (Manhei mer 2000),
primarily in the Eastern Shore region. Effective weed nanagenent prograns
require the integration of preplant tillage, cultivation and hilling, and
preenergence (PRE) and/or postenergence (POST) herbicides (Sieczka and
Creighton 1984; Lanfranconi et al. 1992).

Al t hough her bici des have beconme a maj or conponent of potato weed managenent
progranms, few herbicides are registered for use in potato. Linuron and
nmet ol achl or are often used PRE in various rate conbinations for control of
certain grasses and smal | -seeded broadl eaf weeds. Metribuzin nmay be used PRE
or POST for control of annual broadl eaf weeds but is linmted by potato varieta
sensitivity, particularly with POST applications (Kee and Whoten 1994). In
addition, heavy reliance on netribuzin in potato has resulted in shifts to weed
species that are nore tolerant to nmetribuzin, as well as energence of triazine-
resi stant biotypes of species such as conmon | anbsquarters and redroot pigweed
(Amaranthus retroflexus L.) (Eberlein et al. 1994). Rinsulfuron is also
regi stered for POST applications in potato, but may be ineffective on species
such as common ragweed and common | anbsquarters when used under dry conditions
(Ackl ey et al. 1996). Although these herbicides are generally effective on

several annual grasses and broadl eaf weeds, none control all weed species that
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comonly occur in potato production. |In addition, cultivation-intensive
managenment practices comonly used in potato as well as the need for additiona
weed scouting when using POST herbicides have resulted in grower preference
towards PRE herbicides in Virginia potato production (Bailey et al. 2001; H P
W | son, personal comrunication).

Sul fentrazone is a menber of the phenyl triazolinone herbicide group
(Theodoridis et al. 1992). Herbicides in this group function through
i nhi bition of protoporphyrinogen oxi dase (protox) in plants, a key internediate
in both heme and chl orophyl| biosynthesis (Jacobs and Jacobs 1987). Unlike
ot her menbers of this herbicide group such as the di phenyl ethers,
sul fentrazone offers excellent preenergence activity (Dayan et al. 1996;
Vidrine et al. 1994). Sulfentrazone is currently registered for weed contro
in soybean as a prepackaged m xture with chlorinuron? and in tobacco as a
single entity product® (Anonynous 2001). In previous research, sulfentrazone
appl i ed preplant incorporated or preenergence controlled severa
nmonocot yl edonous and di cotyl edonous weed species (Chnes et al. 1998; Aiver et
al. 1995; Vidrine et al. 1996) that often occur in potato production
Currently, there are no known weed species resistant to protox-inhibiting
her bi ci des (Duke et al. 1996); therefore, these herbicides could have an
i nportant role in future weed managenent prograns.

Al t hough rmuch research supports soybean and tobacco tol erance to
sul fentrazone and its performance in these crops (Fisher et al. 2001; Breeden
et al. 1999; Aiver et al. 1995; Vidrine et al. 1996), little is known about

the tol erance of vegetable crops such as potato to sulfentrazone. Therefore,

2Canopy XL herbicide, E. |. du Pont de Nemours and Co. Agricultura
Enterprise, Walker’s MII, Banley MII| Plaza, WIm ngton, DE 19898
3Spartan herbicide, FMC Corporation, Agricultural Chenical G oup, 1735 Market

Street, Phil adel phia, PA 19103.
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the objectives of this research were (1) to investigate potato tol erance to
sul fentrazone and (2) to evaluate sulfentrazone weed control efficacy in potato

weed management prograns.

MATERIALS AND METHODS

Fiel d studies were conducted in 2000 and 2001 at the Eastern Shore
Agricultural Research and Extension Center near Painter, VA Soil was a Bojac
sandy | oam (m xed, thermc Typic Hapludult) with pH 6.2 and <1% organic matter.
The seedbed was prepared by nol dboard pl owi ng and tandem di sk harrow ng twi ce.
Superior, a short-seasoned white table stock cultivar, seed tubers were cut
into 40-g seed pieces with a commercial seed cutter and planted on March 7,
2000 and March 20, 2001. Seed pieces were planted with a comrercial two-row
potato planter that fornmed a 10- to 12-cmridge over the row during planting.
Fertilizer was applied as a band application at planting according to Virginia
Pol ytechnic Institute and State University Extension recomrendations (Al exander
et al. 2000). Irrigation was applied twice each year (2.5 cm per irrigation)
during tuber sizing to supplenent rainfall. Row spacing was 0.9 m and seed
pi eces were spaced 0.3 mapart in the row Plots consisted of two rows with a
plot Iength of 9.1 m A buffer of a non-treated row between each set of
treated rows was al so established. The experinmental area was cultivated
between rows with a shank-type cultivator® and the tops of ridges were
cultivated with a flexible-tine cultivator® 3 to 4 wk after planting (WAP)
This initial cultivation is routine prior to potato emergence and is referred
to as "drag-off". Al herbicide mxtures were applied follow ng "drag-off"

with a propane-pressurized backpack sprayer calibrated to deliver 195 L/ha at

“Dear born Model 13-1, manufactured by Pittsburgh Co., Coraopolis, PA 42003.
SFerguson No. 33-F Tractor Weeder, manufactured by Ferguson Manufacturing

Co., Inc. Suffolk, VA 23434.
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207 kPa through flat fan spray tips®. Treated plot spray width was 1.8 m PRE
treatments were applied on April 6, 2000 and April 20, 2001 before potato or
weed energence. PRE treatnents included sul fentrazone (0.11, 0.14, 0.21, or
0.28 kg ai/ha), netribuzin (0.43 kg ai/ha), and netolachlor (1.12 kg ai/ha), as
wel | as conbi nati ons consisting of netribuzin (0.43 kg/ha) plus netol achl or
(1.12 kg/ ha) (local standard), sulfentrazone (0.21 kg/ha) plus nmetribuzin (0.28
kg/ ha), and sul fentrazone (0.14 kg/ ha) plus metolachlor (1.12 kg/ha).

Additional treatments were applied at potato energence (AT EMERG to contact
potato foliage to sinmulate a del ayed PRE application that is conmon in the area
due to wet conditions that often occur in the early spring. AT EMERG
treatnments were applied on April 11, 2000 and April 24, 2001 when potato were O
to 5 cmin height. Herbicides applied AT EMERG i ncluded sul fentrazone (0. 21
kg/ ha) al one and sul fentrazone (0.14 kg/ha) plus nmetolachlor (1.12 kg/ha).

Vi sual estinmates of percent crop injury and weed control were determ ned
using a 0 to 100% scale, where O = no injury or control and 100 = conplete crop
death or conplete weed control (Frans et al. 1986). Visual estimates of plant
stunting and chlorosis were determ ned approximately 2 wk after treatnment (WAT)
with PRE herbicides and 1.5 WAT with AT EMERG herbicides. Plant heights and
canopy widths were recorded for six randomy selected plants within each plot 4
to 6 WAT with PRE herbicides. To quantify herbicide effects on potato fl ower
enmergence, fifty potato plants fromeach plot were evaluated for flower
energence at 4 to 6 WAT with PRE herbicides. Wed control estinmates were
col l ected approximately 9 WAT with PRE herbicides. Potato was harvested with a
comercial potato harvester July 5, 2000, and July 3, 2001. Follow ng harvest,
potato tubers were graded according to the United States Departnent of

Agriculture Standards (Anonynous 1991), into culls (tubers less than 38 M), B-

5Teej et 8003 flat fan spray tips, Spraying Systems Co., North Ave. Wheaton

IL 60188.
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size (38 to 48 mm, A-size (small A: greater than 48 mm but |ess than 76 nm
large A 76 to 102 mm), and extra large (greater than 102 nmin dianmeter)
using a commercial potato grader

Environnental conditions such as air tenperature, soil tenperature, and
rainfall at and followi ng PRE and AT EMERG applications each year are listed in
Table 1. Cunul ative rainfall during the 30-d period followi ng PRE and AT EMERG
applications was conpared to the 60-yr nmean for that period at the experinment
site. Heat unit accurulation during the 30-d period follow ng PRE and AT EMERG
applications was al so cal cul ated based on the fornula previously used by Araz

et al. (1993):

Degree days = {[max. tenp. (C + min. temp. (O]/2} - base tenp. (O

Base tenperature used was 12.2 C, the optinmumtenperature for flower and tuber
initiation (Arazi et al. 1993; Peet 2002).
The experimental design in both years was a random zed conplete block with

three replications. All data were subjected to analysis of variance (ANOVA)

and neans were separated using Fisher's protected LSD (a = 0.05). |If ANOVA
resi dual pl ot exam nation indicated nonhonbgeneous vari ance anong the data,
arcsi ne square root transformation was used to nmaintain honogeneity of

vari ance. ANOVA and nean separation were then conducted on transfornmed data
but untransformed data are presented for clarity. Visual estimates of percent
injury and percent weed control were arcsine square root transforned in order
to mai ntai n honogeneity of variance. Nontransformed data were used for plant
hei ght, canopy di aneter, percent flowering, total potato yield, and all grades
of tuber yield. |In addition, regression analysis was performed to determine if
data paraneters responded linearly to increasing rates of sulfentrazone applied

PRE al one.
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RESULTS AND DISCUSSION

Envi ronnental conditions at and foll owi ng PRE and AT EMERG applications each
year are listed in Table 2.1. The soil pHin the experinental area was 6.2 in
both years, which is conparable to the dissociation constant (pKa) of
sul fentrazone (6.56), allow ng sulfentrazone to exist in both neutral and
anionic fornms (FMC Corp. 1993; Grey et al. 1997). At this soil pH and with | ow
soil organic matter content, sulfentrazone shoul d be adequately soluble in the
soil solution to performwell at |ower use rates (Guscar et al. 2002).
Al t hough air tenperature, soil tenperature, and rainfall during the 7-d period
after PRE applications were generally sinmlar between 2000 and 2001
di fferences in environnental conditions were noted between years at the tinme of
and just after AT EMERG applications. Differences in rainfall 1 d after AT
EMERG appl i cati ons were noted between years, with 1.2 cmof rainfall occurring
in 2001 and none in 2000. Cooler air tenperatures were noted at the tinme of AT
EMERG application in 2000 (14.4 C) conpared to 2001 (22.8 O

In the 30-d period after PRE and AT EMERG applications in 2001, 175% and 61%
nore heat units were accunul ated foll owing PRE and AT EMERG applications,
respectively, than in 2000. Dryer conditions occurred in 2001, with cunul ative
rainfall being 0.2 cm bel ow the 60-yr nmean for this period. Rainfall during
the 30-d period followi ng PRE and AT EMERG applications in 2000 was 2 cm above
the 60-yr nean.
Potato response. Significant year by treatnent interactions occurred for
potato injury; therefore, potato injury is reported separately by year. Potato
injury synptons from PRE applications consisted primarily of plant stunting.
Potato injury fromsulfentrazone PRE at 0.11 or 0.14 kg/ ha was between 5 and 8%
at 2 WAT in 2000 and was generally simlar to injury observed from PRE
applications of netribuzin alone, netolachlor alone, or netribuzin plus
nmet ol achl or (Table 2.2). However, as rates of sulfentrazone alone increased to

0.21 and 0.28 kg/ha and with these sul fentrazone rates in conbination with
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metribuzin or metolachlor, potato injury increased to 17 to 33% Potato injury
was hi ghest from AT EMERG applications of sulfentrazone alone or in conbination
wi th netol achl or where herbicides were allowed to contact potato foliage.
Injury synptoms from AT EMERG applications were simlar to typical injury from
ot her phot obl eachi ng herbi ci des (Johnson et al. 1978) and consi sted of bronzing
of foliage with achl orophyllous veins and some necrosis. Simlar injury
synptons from postenmergence applications of sulfentrazone have been noted by
ot her researchers (Dayan et al. 1996). Potato injury from sulfentrazone AT
EMERG was 72% at 1.5 WAT and increased to 86% with the addition of metolachlor
In 2001, injury fromsulfentrazone PRE alone at 0.11 to 0.21 kg/ha and these
rates in combination with netolachlor or nmetribuzin ranged from3 to 12% at 2
WAT and was simlar to injury frommetribuzin or netribuzin plus netol achl or
PRE and generally less than injury fromnetol achlor alone (Table 2.2). Injury
fromsul fentrazone PRE al one at 0.28 kg/ha was 21% and similar to injury from
met ol achl or PRE alone. As in 2000, potato injury was greatest from AT EMERG
applications. Injury from AT EMERG applications of sulfentrazone alone or in
conmbi nation with nmetol achlor ranged from60 to 66% at 1.5 WAT. |In both years,
I inear regression analysis indicated that potato injury increased linearly with
i ncreasing rate of sulfentrazone PRE alone. Injury from PRE and AT EMERG
applications of sulfentrazone was generally nmore in 2000 conmpared to 2001
possi bly due to cooler and wetter conditions foll owing AT EMERG applications in
2000 (Table 2.1). Swantek et al. (1998) noted that cool er conditions and
excessive rainfall follow ng application enhanced sul fentrazone injury to
soybean cultivars that were nmore sensitive to this herbicide.
Potato height and flowering. Significant year by treatnment interactions
occurred for potato height and flowering; therefore, data were presented
separately by year. |In 2000, herbicide treatnent or application timng did not
af fect average potato height at 4 to 6 WAT (data not presented). Average

hei ght of potato receiving PRE applications in 2001 ranged from40 to 42 cm and
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was similar for all PRE herbicide treatments (Table 2.3). AT EMERG
applications, however, resulted in a reduction in potato height of
approximately 15% Al though injury from AT EMERG applications was extensive in
both years and resulted in a reduction in plant height in 2001, no significant
reductions in canopy width occurred fromany treatment at 4 to 6 WAT in either
year (data not presented).

Alterations in potato flowering patterns due to AT EMERG applications were
observed in both years. |n 2000, AT EMERG applications increased potato
flowering (Table 2.3). Estimates of the percentage of plants that were
flowering were no nore than 4% in potato that recei ved any PRE herbicide
application. In potato that received AT EMERG applications, 40% fl owering was
noted in plots that received sul fentrazone alone and 53% fl owering occurred in
plots that received sul fentrazone plus netolachlor. Contrasting flowering
patterns were seen in 2001, where AT EMERG applications resulted in a reduction
in flowering at 4 to 6 WAT. Flowering of potato that received any PRE
application generally ranged fromb52 to 72% while flowering of potato that
recei ved AT EMERG applications was only 14 to 25% Differences in air
tenperature between years at the tine of AT EMERG applications corresponded
with differences in injury between years and could have al so influenced
differences in flowering patterns. Since flower and tuber initiation are
dependent on tenperature (Arazi et al. 1993; Peet 2002), differences between
years in heat unit accunul ation during the 30-d period foll ow ng applications
could also explain differences in flowering patterns between 2000 and 2001
Weed control. Treatment by year interactions did not occur in weed contro
data; therefore, data for control of all weed species were pool ed over years.
Common lambsquarters control. Comon | anbsquarters control at 9 WAT was 98 to
99% wi th sul fentrazone alone at all application rates (Table 2.4). Al
sul fentrazone-containing treatnments controlled conmon | anbsquarters at | east

98% regardl ess of application timng. Sulfentrazone was nore effective in
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control ling comon | anbsquarters than netol achlor or metribuzin alone. O her
researchers have al so shown excellent control of common |anbsquarters with

sul fentrazone (Bruff et al. 1992; Hancock 1995; Oiver et al. 1995).

Common ragweed control. Sulfentrazone was |ess effective in controlling common
ragweed. Other research has also indicated that sul fentrazone does not
effectively control common ragweed (Anonynous 2001). Comon ragweed contro
fromsul fentrazone PRE alone at 0.11 or 0.14 kg/ha was no nore than 29% and
increased to only 48% with 0.21 kg/ha (Table 2.4). Al though no herbicide
treatment controlled comon ragweed nore than 71% sul fentrazone PRE at 0. 28
kg/ ha al one controlled this species 58% and was sinmlar to control from
metribuzin alone or nmetribuzin plus netolachlor. Potato growers wi th heavy

i nfestations of common ragweed typically apply linuron PRE and/or netribuzin
plus rinsul furon POST for control (Ackley et al. 1996; Bailey et al. 2001; H
P. Wl son, personal comrunication). Although common ragweed control from

sul fentrazone PRE was no nore than 58% with any application rate, |inear
regression analysis indicated that control increased linearly with increasing
application rate.

Annual grass control. Predom nant annual grass species present in the
experinmental area both years were |arge crabgrass and goosegrass.

Sul fentrazone PRE alone at 0.11 to 0.21 kg/ha controlled these annual grasses
no nore than 47% (Table 2.4). However, sulfentrazone PRE al one at 0.28 kg/ha
controll ed annual grasses 76% and this control was simlar to control from al
nmet ol achl or-containing treatnments. QO her research has indicated adequate
control of several grass species from sulfentrazone at hi gher application rates
(Hancock 1995). Similar to common ragweed control data, |inear regression
anal ysis indicated that increasing rates of sulfentrazone PRE al one correl ated
to linear increases in annual grass control

Potato yield and grade. Treatnent by year interactions for potato yield and

grade did not allow pooling of data over years. Total potato yield in 2000
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ranged from 19.7 to 27.9 kg/ha x 10° (data not presented). Despite significant
early-season injury with higher rates of sulfentrazone PRE, injury dimnished
to nore acceptable levels by m d-season and caused no adverse effects on tota
potato yield conpared to the weed-free check. Potato treated with

sul fentrazone al one AT EMERG produced total yields (24 kg/ha x 10% that were
simlar to those frompotato that received any PRE application. However,
significant reductions in total yield were seen frompotato treated with

sul fentrazone plus metol achl or AT EMERG (19.7 kg/ha x 10° (data not

present ed).

In addition to reductions in total yield fromat |east one AT EMERG
application, differences in potato grade distribution were also noted from AT
EMERG applications in 2000. Anounts of B-size and small A-size tubers were
reduced in potato treated with AT EMERG applications (particularly with
sul fentrazone plus netol achl or AT EMERG conpared with potato treated with nost
PRE applications (Table 2.5). Conversely, the amobunt of extra |arge potato was
i ncreased when AT EMERG applications were nmade. Potato that received either AT
EMERG treatnent produced at | east 150% nore extra | arge tubers than those
treated with PRE applications.

Total potato yield in 2001 was generally higher than in 2000, ranging from
34.5 to 42.5 kg/ha x 10® (data not presented). Total potato yield and grade
distribution were not affected by herbicide treatnent or application timng.

No significant |inear effect of increasing sulfentrazone rate was noted for
total yield or any grade in 2000 or 2001

According to these data, sulfentrazone has potential as a PRE herbicide for
weed managenment in potato. |If sulfentrazone is allowed to contact potato
foliage, however, injury is anticipated. Sulfentrazone PRE at rates as | ow as
0.11 kg/ha controlled conmon | ambsquarters as well as or better than currently-
regi stered herbicides and did not adversely inpact potato yield or grade at

sul fentrazone rates as high as 0.28 kg/ha. Large crabgrass and goosegrass were
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al so effectively controlled at application rates of 0.28 kg/ha. Oher research
(Bailey et al. 2002; Hancock 1995; Odiver et al. 1995; Vidrine et al. 1996;
Wehtje et al. 1997) has al so shown that sul fentrazone effectively controls

ot her weed species such as pigweed (Amaranthus spp.), nutsedge (Cyperus spp.),
and norni nggl ory ( Ipomoea spp.) that can be problematic in potato production.
In addition, sulfentrazone may be useful in triazine resistance managenment

programs for potato.
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Table 2.1. Environmental conditions at and follow ng preenergence and at-energence applications in 2000 and 2001.
Application Air Tenp Soil Tenp Rai nfall after application Rai nf al | Heat
Year Application dat e (O (O 0-1d 2-7 d 8-14 d 15-30 d deviation? unitsP
cm — dd —
2000 PRE® April 6 12.2 10.0 0 2.1 4.7 3.1 + 2 107.5
2000 AT EMERG April 11 14. 4 12.2 0 4.6 2.7 0.9 + 2 184.0
2001 PRE April 20 12.5 10.6 0 1.2 0 1.4 - 0.2 295.5
2001 AT EMERG April 24 22.8 15.6 1.2 0 0 4.3 - 0.2 295.5
8Rai nfall deviation from60-yr nean for the 30-d period followi ng PRE and AT EMERG applicati ons.

PHeat unit accunul ation during the 30 d period followi ng PRE and AT EMERG appl i cati ons,

(dd). Heat unit calculation was: {[nmax.

t enper at ure.

CAbbrevi ations: PRE = preenergence;

t enp.

AT EMERG = at - energence;

(C) + mn. tenp.

30

(C)1/2} — base tenp.

(O,

dd = degree-days.

presented as degree-days

with 12.2 C used as base



Table 2.2. Potato injury from sul fentrazone and other herbicides in 2000 and 2001%°,

Pot at 0 i nj ury®®

Her bi ci des Application timng? Application rate 2000 2001
—————— kg/ ha %
Sul f entrazone PRE 0.11 5 g 5¢
Sul f entrazone PRE 0.14 8 efg 3¢
Sul fentrazone PRE 0.21 17 de 12 bc
Sul fentrazone PRE 0.28 33 ¢ 21 b
Metri buzin + netol achl or PRE 0.43 + 1.12 12 defg 5¢
Sul fentrazone + metribuzin PRE 0.21 + 0.28 24 cd 11 bc
Sul fentrazone + metol achl or PRE 0.14 + 1.12 18 de 7 bc
Metri buzin PRE 0.43 7 fg 15 bc
Met ol achl or PRE 1.12 15 def 22 b
Sul fentrazone AT EMERG 0.21 72 b 60 a
Sul fentrazone + metol achl or AT EMERG 0.14 + 1.12 86 a 66 a

Sul f entrazone

near effectd

aAbbr evi ati ons:

PRE = preenergence;

AT EMERG = at - energence.

®Means fol lowed by the sane letter do not differ according to Fisher's protected LSD at P = 0.05.
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‘Potato injury evaluated 2 wk after treatnent with preenergence applications and 1.5 wk after treatnent with at-
emergence applications.

dRegr essi on analysis perforned to deternmine if data paraneters respond linearly to increasing rates of sulfentrazone
applied PRE alone at 0.11, 0.14, 0.21, and 0.28 kg/ha. Asterisks denote significance at P = 0.10 (*), P = 0.05 (**),

or P = 0.0001 (***).
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Table 2.3. Average potato plant height? in 2001 and average percent flowering® in 2000 and 2001 from sul fentrazone and

ot her herbi ci des.

Aver age potato Potato fl owering®

Her bi ci des Application timng® Application rate hei ght % 2000 2001
————— kg/ ha ——— cm %

Sul f ent razone PRE 0.11 41 a 4 c 61 abc
Sul fentrazone PRE 0.14 41 a 3 c 60 abc
Sul fentrazone PRE 0.21 42 a 2c 60 abc
Sul fentrazone PRE 0.28 41 a 4 c 72 a
Metribuzin + netol achl or PRE 0.43 + 1.12 42 a lc 69 ab
Sul fentrazone + netribuzin PRE 0.21 + 0.28 42 a lc 71 a
Sul fentrazone + metol achl or PRE 0.14 + 1.12 40 a 3c 53 bc
Metri buzin PRE 0.43 41 a lc 65 abc
Met ol achl or PRE 1.12 42 a 2c 52 ¢
Sul fentrazone AT EMERG 0.21 35 b 40 b 25 d
Sul fentrazone + metol achl or AT EMERG 0.14 + 1.12 35 b 53 a 14 d
Weedy check - - 42 a 0c 62 abc
Weed-free check - - 42 a lc 72 a
Sul fentrazone |inear effectf NS NS NS
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8Pot at 0 pl ant hei ght based on mean of six subsanples per plot.

bPot at o fl owering data based on the nunber of flowering plants per 100 plants in each plot.

CAbbrevi ati ons: PRE = preenergence; AT EMERG = at - energence.

dveans followed by the sane letter do not differ according to Fisher's protected LSD at P = 0.05.

®Pot at 0o pl ant hei ght and percent flowering neasured 4 to 6 wk after PRE treatnent in both years.

fRegression anal ysis performed to determine if data parameters respond linearly to increasing rates of sulfentrazone
applied PRE alone at 0.11, 0.14, 0.21, and 0.28 kg/ha. Asterisks denote significance at P = 0.10 (*), P = 0.05 (**),

or P = 0.0001 (***).
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Table 2.4. Control of common | anbsquarters, common ragweed, and annual grasses from sul fentrazone and ot her

her bi ci des?®.

Weed control %

Her bi ci des Application timng® Application rate CHEAL AMBEL GGCCER
—— kgl ha %
Sul f entrazone PRE 0.11 98 a 23 e 34 e
Sul fentrazone PRE 0.14 98 a 29 e 44 de
Sul fentrazone PRE 0.21 99 a 48 cd 47 de
Sul fentrazone PRE 0.28 99 a 58 abc 76 abc
Metribuzin + netol achl or PRE 0.43 + 1.12 86 ab 71 a 91 ab
Sul fentrazone + netribuzin PRE 0.21 + 0.28 99 a 59 abc 80 abc
Sul fentrazone + metol achl or PRE 0.14 + 1.12 99 a 59 abc 92 a
Metri buzin PRE 0.43 72 bc 69 ab 31 e
Met ol achl or PRE 1.12 60 c 34 de 91 ab
Sul fentrazone AT EMERG 0.21 98 a 46 cd 65 cd
Sul fentrazone + metol achl or AT EMERG 0.14 + 1.12 99 a 52 bc 70 bcd
Sul fentrazone |inear effectf NS *oxx *kx

aControl data for each species pool ed over years.

PMeans within a colum followed by the same letter do not differ according to Fisher’'s protected LSD at P = 0.05
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CAbbrevi ati ons: PRE = preenergence; AT EMERG = at - energence.

dCHEAL = common | anmbsquarters (Chenopodium album L.); AMBEL = common ragweed (Ambrosia artemisiifolia L.); GGGGR =
annual grasses, predominantly |arge crabgrass [Digitaria sanguinalis (L.) Scop.] and goosegrass [Eleusine indica (L.)
Gaertn.].

*Weed control data collected 9 wk after treatment with PRE herbicides.

fRegression anal ysis performed to determine if data parameters respond linearly to increasing rates of sulfentrazone
applied PRE alone at 0.11, 0.14, 0.21, and 0.28 kg/ha. Asterisks denote significance at P = 0.10 (*), P = 0.05 (**),

or P = 0.0001 (***).
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Table 2.5. Potato grade and yield as influenced by sul fentrazone and other herbicides in 2000%.

Pot at o gr ade?

A-si ze
Her bi ci des Application timnng® Application rate B-si ze snal | | arge Extra | arge
—————— kg/ ha kg/ ha x 103

Sul fentrazone PRE 0.11 7.7 bc 11.2 a 7.0 ab 0d
Sul fentrazone PRE 0.14 7.5 bc 11.1 a 6.8 ab 0.3 cd
Sul fentrazone PRE 0.21 5.7 cd 9.2 ab 8.8 ab 0.4 c
Sul fentrazone PRE 0.28 6.6 bcd 9.9 ab 5.9 ab 0.1 cd
Metribuzin + metol achl or PRE 0.43 + 1.12 7.0 bc 10.4 ab 10.4 ab 0.1 cd
Sul fentrazone + netribuzin PRE 0.21 + 0.28 7.0 bc 9.3 ab 5.2 ab 0.1 cd
Sul fentrazone + metol achl or PRE 0.14 + 1.12 6.5 bcd 11.5 a 9.7 ab 0.1 cd
Metri buzin PRE 0.43 8.2 ab 11.5 a 7.8 ab 0d
Met ol achl or PRE 1.12 8.1 abc 11.2 a 7.3 ab 0d
Sul fentrazone AT EMERG 0.21 4.2 d 7.7 bc 11.1 a 1.0 b
Sul fentrazone + metol achl or AT EMERG 0.14 + 1.12 4.1 d 5.2 ¢ 8.7 ab 1.7 a
Weedy check - - 10.4 a 11.2 a 4.4 ab 0d
Weed- free check - - 7.0 bc 10.5 ab 9.8 ab 0.1 cd
Sul fentrazone linear effect® NS NS NS NS
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8Potato yield and grade data anal yzed separately by year. Data presented for year 2000 only due to no significant

treatment effect on potato grade or total yield in 2001

1
o

PMVeans followed by the same letter do not differ according to Fisher’'s protected LSD at P . 05.

CAbbrevi ations: PRE = preenergence; AT EMERG = at - ener gence.

9B-size = 38 to 48 mm A-size: small A = greater than 48 nmbut less than 76 mm large A 76 to 102 mm), extra
|arge = greater than 102 mmin dianmeter. Grading conducted using a comrercial potato grader and according to the
United States Departnment of Agriculture Standards.

*Regressi on analysis performed to determine if data paranmeters respond linearly to increasing rates of sulfentrazone

applied PRE alone at 0.11, 0.14, 0.21, and 0.28 kg/ha. Asterisks denote significance at P = 0.10 (*), P = 0.05 (**),

or P = 0.0001 (***).
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