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Influence of Spray Tip and Spray Volume on the Efficacy of | mazapic
and I mazethapyr on Selected Weed Species
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Phone: 361-293-8815; e-mail-grichar@tamu.edu

?Texas A&M AgriLife Research, 1102 E FM 1294, Lubko€X 79403

Abstract

Aims:. To evaluate control of weeds commonly found iarpé fields when using
imazapic or imazethapyr applied postemergence (F@&h different spray tips and at
different spray volumes.

Study design: Experimental design was a randomized complete bidttkthree
replications and a seven spray volume (47, 71198, 140, 164, and 187 L fjgor a six

spray tip [110015 flat fan (FF), 110015 Turbo Te€J&), 110015 drift guard (DG),

110015 air induction (Al), 110015 turbo drop (TRhd 110015 extended range (XR)] by

two herbicides (imazapic or imazethapyr) factogi@mbngement of treatments.

Place and duration of study: Field studies were conducted during the 2006 ai®d 20
growing seasons in the south Texas and in the TiigisPlains peanut growing regions.
Methodology: Spray volumes and spray nozzle tips were comgarezbntrol of the
annual grassddrochloa texana (Buckl.) R. Webster, anDigitaria ciliaris (Retz.) Koel.
and the broadleaf weedsnaranthus palmeri L., Cucumis melo L. var. Dudaim Naud.,
Ipomoea lacunose L., Sda spinosa L., Solanum elaeagnifolium Cav., Tribulus terrestris

L., andProboscidea louisianica (Mill.) Thellung.
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Results: U. texana control was not affected by spray volume Butiliaris control was
affected. WithD. ciliaris, as spray volume increased, herbicide efficacyedsed. The
decrease in weed efficacy may be due to increadative humidity related to above
normal rainfall. Spray volume did affe&t palmeri efficacy. In both years at the High
Plains location, a sprayolume of 47 L h# provided better control than 187 L haC.
melo, I. lacunose, T. terrestris, andS. spinosa control with both herbicides decreased as
spray volume increased. Annual grass control veasiffiected by spray tip application
while A. palmeri efficacy was reduced at one location with 110015¥Rzle tips.C.

melo, . lacunose, andS. spinosa control was not affected by spray tip; however,
110015TT and 110015FF provided the best contr@ efaeagnifoliumandP.

louisianica, respectively.

Conclusions: Depending on weed species the amount of carriemweland spray tip can
affect weed efficacy under similar conditions asnfd in this study.

Keywords: Carrier volume, coveragannual grasses, broadleaf weeds.

1. INTRODUCTION

The use of low spray volumes is preferred by greveerd pesticide applicators because
of time savings in filling sprayer tanks and tranglto and from fields [1]; however,
growers have expressed concern that reduced sffinag result with the use of lower
spray volumes. Herbicide concentration increasespeay volume decreases, thereby
enhancing efficacy of systemic herbicides in lowagpsolumes [2,3]. Also, Sandberg et
al. [4] reported that spray runoff from plants noagur at volumes above 187 Lha

leading to reduced herbicide efficacy.
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Herbicide concentration in the spray droplet ipamiant for determining absorption
and toxicity of certain herbicides. Glyphosateampson, translocation, and
phytotoxicity toAbutilon theophrasti Medik. increased as concentration of glyphosate or
surfactant (or both) in the droplet decreased [SHi}hler and Burnside [2] found that
glyphosate efficacy increased as spray volume deeckfrom 190 to 24 L
ha®, and they attributed the increased efficacy tollemapray droplets and higher
glyphosate or surfactant concentration in the coraiakeglyphosate formulation with
low spray volumes (or both). Similarly, glyphosgte/totoxicity toCynodon dactylon
(L.) Pers. increased as spray volume decreased37énto 47 L hd, which was
attributed to greater glyphosate and surfactant@otnations at low spray volumes [3].
Likewise, Ambach and Ashford [7] found that glyphtesphytotoxicity tdHordeum
wulgare L. was greater with a single concentrated drapigt with a number of dilute
droplets.

Spray technology has evolved toward faster mospray equipment and lower
carrier volumes in an effort to reduce fuel costrirtransporting large quantities of water
and the need to cover more hectarage per tankfadn an effort to reduce the drift
potential of these faster moving sprayers, manywgrs employ the use of drift-reducing
nozzles. Air induction (Al) nozzles produce largeoplets, which are less susceptible to
drift than extended range (XR) nozzles at the spressure [8,9,10]. Although these
larger droplets reduce drift, spray coverage masedeced. Knocke [11] reported that
smaller droplets from the XR nozzles were morec#ffe than larger droplets when
applying postemergence herbicides at a constanécaolume. Recent research
reported that control afbutilon theophrasti Medik. andChenopodium album L. with

fomesafen, a PPO herbicide, was improved as cawleame was increased for both XR
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and Al nozzles [12]. However, Ramsdale and Messigng13] noted that paraquat
provided effective grass control regardless of leompe or carrier volume. Other

\studies have shown that nozzle type, carrier voluand spray pressure provide varying

levels of control that are herbicide and weed smespecific [2,12,14]. -~ { comment [j1]: Corrected

Imazethapyr and imazapic are imidazolinone heilbikicommonly used in peanut
production in the southwestern U S [15]. Imazejyhapplied postemergence (POST)
provides broad spectrum and most consistent cowtreh applied within 10 days of
weed emergence [16,17,18,19]. Imazethapyr andapiaare the only POST herbicides
to effectively control botlCyperus esculentus L. andCyperus rotundus L. [20,21].

Control was most effective when imazethapyr wadiegpo the soil or teC. esculentus
that was no more than 13 cm tall [19,21,22].

Imazapic is similar to imazethapyr and controldted weeds controlled by
imazethapyr [22,23,24]. In addition, imazapic pd@s control or suppression of
[Desmodium tortuosum (S.W.) D.C.] and $enna obtusifolia (L.) Irwin & Barneby],
which are not adequately controlled by imazeth§p$t. Imazethapyr provides
consistent control of many broadleaf ayperus species if applied within 10 days after
emergence; however, imazapic has a longer effewssperiod when applied POST
[21,22,24,26]. Imazapic also is effective for aohbf rhizome and seedlirfgorghum

halepense (L.) Pers.U. texana, Digitaria sanguinalis (L.) Scop. Digitariaciliaris

(Retz.) Koel., antrochloa platyphylla (Griseb.) Nash [22]. | {Comment [§2]: | have seen it classified both

ways. Changed

Work has been done on the use of various spraymesd and spray tip with other
herbicides, mainly glyphosate; however, no repaotdd be found that discussed spray
volume and spray tip research when using imazapimazethapyr. Therefore, the

objective of this research was to determine thieiémice of spray tips and spray volumes



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

on weed efficacy when using imazapic and imazethapger field conditions found in

the Texas peanut growing areas.

2.MATERIALSAND METHODS

2.1 Resear ch Sites

Studies were conducted during the 2006 and 200Wiggoseasons at Texas A&M
AgriLife Research site near Yoakum in south Texab @t the Texas A&M AgrilLife
Research and Extension Center at Halfway in the@3 ékgh Plains. Soil type at the
Yoakum site was a Tremona loamy fine sand (thesujigic Arenic Palenstalf), 64%
sand, 14% silt, and 22% clay with less than 1%mirgeatter and pH 7.2. The soils at
Halfway were a Acuff clay loam (fine, loamy, mixesjperaactive, thermic Aridic
Paleustolls), 42% sand, 38% silt, and 20% clay Veiis than 1% organic matter and pH
7.7.

2.2 Herbicides, spray tips, and spray volume

four separate small-plot studies during the 20@62007 growing seasons in the south
Texas and in the High Plains of Texas peanut grgwagions for weed control when
using different spray tips and spray volumes. Bfips (Spraying Systems Company,
P.0O. Box 7900, North Avenue, Wheaton, IL 60188)leated included 110015 flat fan
(FF), 110015 Turbo TeeJet (TT), 110015 drift gu@e), 110015 air induction (Al),
110015 turbo drop (TD), and 110015 extended raK&y.( With this study, spray
volume at the High Plains location was 93.5 [} dnile at the south Texas location, the
spray volume was 187 L Havith a spray pressure of 180 kPa. A crop oil emiate

(Agridex, a blend of 83% paraffin-based petroleihand 17% surfactant, Helena
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Chemical Company, Suite 500, 6075 Poplar Ave., MamI'N 38137) was included
with all treatments at the rate of 1% v/v.

The spray volume study was conducted with imazapimazethapyr at 0.07 kg ai
ha' using Agridex at 1% (v/v). Spray volumes evaldateluded 47, 71, 94, 117, 140,
164, and 187 L hhapplied with 11001DG spray tips using aessurizetbackpack
sprayer in south Texas while in the High Plaindleides were applied with a tractor-
mounted compressed air small plot sprayer usin@130T tips with a spray pressure of
180 kPa. Spray volume was regulated by varyingmpicspeed such that a change in
efficacy with spray volume was not attributed toplet size.

2.3 Environmental conditions

At the High Plains location all sprays were appliedier dry to moderate soil moisture
conditions with no signs of plant stress. Relalivuenidities varied from 30 to 65% with
one exception. With the spray tip study in 2006ew herbicide applications were made
in the early afternoon, the relative humidity w&84L Dew was not present at any time.
Air temperature varied from 25 to 36 while soil temperatures varied from 25 t&
with one exception. With the spray volume studg@®6 applied near mid-day, the soil
temperature was SC.

At the south Texas location all herbicide applmat were made soon after rainfall or
irrigation; therefore, growing conditions were elk@at. Relative humidities varied from
84 to 90% and since all applications were made/ @aorning a dew was always present.
Air and soil temperatures varied from 26 t&

2.4 Weed populations and size
Weed ratings recorded 28 days after treatmentegrarted based on a scale of 0 (ho

control in the untreated check) to 100 (completetrad). Weed populationfor A.
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palmeri in 2006 and 200t the High Plains locatiowere 24 to 30 plants fwhile S
elaeagnifolium andP. louisianica populations in 2006 ant terrestrisandS. spinosa
populations in 2007 ranged from 2 to 5 plants ff terrestris was present in high
enough populations to evaluate in the spray volbotenot the spray tip study. At the
south Texas locatiot). texana andA. palmeri were present at 6 to 8 plant$ im 2006.
In 2007D. ciliaris populations were 4 to 6 plant$ mhile C. melo and|. lacunosa
populations were 8 to 10 plant€.m

At the time of herbicide applicatioA, palmeri, P. louisianica, S elaeagnifolium, S
spinosa, S elaeagnifolium, andT. terrestris were less than 16 cm tall at the High Plains
location in both years while at the south Texastion,A. palmeri, D. ciliaris, andU.
texana were less than 20 cm tall a@dmelo andl. lacunose were less than 15 cm in
length.

2.5 Plot size and experimental design

but the area was fallow at the High Plains locati&ach plot in soutfiexas was two
rows 7.6 m long spaced 96 cm apart or 4 m wideSosnlong at the High Plains
location. In 2006 at the south Texas locationpsempental irrigation was applied as
needed (four irrigation events at 25.4 mm per éwehtle in 2007 no irrigation was
required due to above average rainfall receivetime and July (81 cm above average in
June, 38 mm above average in July). No supplerientmtion was used at the High
Plains location.

The experimental design was a randomized completk with three replications
and either a seven spray volume (47, 71, 94, 140, 164, and 187 L Ha or a six spray

tip (110015 FF, 110015 TT, 110015 DG, 110015 ARQ15 TD, and 110015 XR) by
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two herbicides (imazapic or imazethapyr) factosi@hngement of treatments. Data for
percentage of weed control were transformed t@tbsine square root prior to analysis;
however, nontransformed means are presented beaeacdee transformation did not
affect interpretation of the data. Treatment meage separated using Fisher's
Protected LSD at P €.10. The nontreated control was included fouaisomparison of

weed control and was not included in any data aigly

3. RESULTSAND DISCUSSION

3.1 Weed control with different spray volumes

For annual grass control there was a spray volumear interaction while foh.

palmeri control, there was a spray volume and herbicidgday interaction; therefore,
these variables are presented separately CHoelo, S elaegnifolium, P. louisianica, T.
terrestris, I. lacunose, andS spinosa, which were present at one location, there wag onl
a herbicide by spray volume interaction.

3.1.1 Annual grass control

In 2006, imazethapyr and imazapic applications altlspray volumes controlled.

texana at least 94% and only applications with the smalyme of 47 L hd provided

less control than the 94 L hapray volume (Table 1). In 2007, herbicide agians

with spray volumes of 94 L Heor less controlled. ciliaris at least 86% while
applications with spray volumes of 117 L'her greater controlled 75% or less (Table 1).
In another study, imazethapyr, nicosulfuron, artieeydim with methylated vegetable
oil applied on an area basis were equally or méfeztve when applied in 37to 75 L

ha' than in 94 to 187 L hh[27]. Ramsdale and Nalewaja [28] reported thghhi

herbicide concentrations increased imazethapyrrptien when sufficient adjuvant was
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present. Absorption also increased as herbicideardration increased for glyphosate,
sethoxydim, fluazifop-butyl, and haloxyfop-methgl%$,6].

When imazapic was compared with imazethapyr fouahgrass control, no
difference inU. texana or D. ciliaris control was noted with either herbicide in 2006 or
2007 (Table 2). In 2006, imazapic and imazethapwtrolledU. texana at least 96%
while in 2007 both herbicides provided no bettamtii4% control oD.ciliaris. In a
previous study evaluating POST herbicides, imazepitrolledU. texana at least 80%
when used without a soil-applied herbicide [15heTmidazolinone herbicides usually
provide partial control of annual grasses [22].azethapyr, when soil-applied, will
provide virtually no annual grass control; howewerazapic applied POST will control

U. texana 60 to 70% and will provide greater than 90% cdrafd. ciliaris andU.

platyphylla when applied to grasses less than 3 cm tall [15,P8e use of a = {Comment [§5]: Since stated previously just us
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ U. platyphylla

’

dinitroaniline herbicide with either imazapic oramethapyr improved. texana control
over the dinitroaniline herbicide alone [29].

3.1.2 Amaranthus palmeri control

In 2006, at the High Plains location, imazethapyt Bmazapic applications at any spray
volume provided no better than 65% controBopalmeri which was no taller than 16
cm (Table 1). This agrees with the research ofitar [30] and Berger [31] who found
thatA. palmeri was easier to control with lactofen when smalhtihden allowed to grow
taller. Grichar [30] reported lactofen providedestst 92% control oA. palmeri when
applied to 5 to 10 cm tall plants but only 48% cohtvhen applied to 15 to 20 cm tall

plants. Berger et al. [31] reported similar reswiith lactofen controlling smah.

volumes of 47 to 94 L/ha controlléd palmeri 57 to 65% while applications at spray
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volumes of 117 to 187 L/ha controlled no bettentB8%. At the south Texas location,
herbicide applications at all spray volumes colerbh. palmeri at least 98%. In 2007,
at the High Plains location, herbicides appliethetspray volume of 187 L/ha controlled
lessA. palmeri than applications at a spray volume of 47, 71, &hd 140 L/ha.

The improved control oA. palmeri at the south Texas location may be due to higher
air temperatures (26 to 2€) and relative humidities (84 to 90%) during flume to
August growing period when herbicides were appli@gpically, air temperatures in
south Texas during this time period in the daytiarege from 32 to 38C while
nighttime temperatures seldom fall below 27 Also, relative humidity usually ranges
from 75 to 90%. Daytime temperatures in the Hitgir® may be similar but
temperatures typically fall to less thar® £7during the night time while the relative
humidity rarely gets above 40%. Air temperaturd exlative humidity directly influence
herbicide absorption and translocation in plang.[3n general, the uptake and
translocation of most POST herbicides increasds mging temperature and humidity
[32]. Relative humidity enhances the absortion @adslocation of herbicides in plants
by prolonging the drying of the spray droplets b feaf surface, increasing cuticle
hydration, and to a smaller extent by favoring sttahopening [33].

In 2006, at the High Plains location, there waifference inA. palmeri control
between imazapic and imazethapyr; however, boglsdesf control were unacceptable
(less than 60%) and at the south Texas locatidm letbicides provided at least 99%
control (Table 2). In 2007 at the Southern Highifd location both herbicides provided
73 to 75% control (Table 2). In earlier work byichar [34], imazapic at 0.04 to 0.07 kg
ha' controlledA. palmeri at least 95% when applied early postemergenceO &)

while imazethapyr provided at least 90% contrd® iof the 3 years.

1C
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3.1.3 Proboscidea louisianica control

No herbicide or applications with any spray volucoatrolledP. louisianica more than
63% (Table 3). Imazapic applied at 94 or 187 I 62 to 63%) and imazethapyr
applied at either 47 or 94 L h457%) provided the best control for each of the
herbicides. Thompson et al. [35] reported thatziapic at 0.04 to 0.07 kg Haontrolled
P. louisianica 88 to 94% when applied EPOST or late postemerg@rROST).

3.1.4 Solanum €laeagnifolium control

No herbicide or applications with any spray volucoatrolledS elaeagnifolium greater
than 65% (Table 3). Imazapic (65%) and imazeth&py®o) applied at a spray volume
of 94 L ha' provided the best control for each herbicide. dsita could be found on
using imazapic or imazethapyr to cont®kE aeagnifolium.

3.1.5 Tribulusterrestris control

With all spray volumes, imazapic provided befieterrestris control than imazethapyr
(Table 3). No data could be found for controlld§tweed when using imazapic or
imazethapyr. In work with other herbicides, Geaital. [36] reported th& metolachlor
alone provided variabl&. terrestris control which ranged from 70 to 99%, while the
addition of atrazine t&metolachlor provided more consistent control ot®3.00%.

3.1.6 Cucumis melo contral.

Both imazapic and imazethapyr controllédmelo at least 97% when applied at 94 L
ha' or less (Table 3). However, when the spray volwas increased to 117 L har
greaterC. melo control with both imazapic and imazethapyr wagreater then 80%
with the exception of imazethapyr applied at 1874t and imazapic applied at 117 L
ha® which controlledC. melo 90 and 100%, respectivelf. melo is becoming more of a

problem in south Texas peanut production fieldstzemlbecome a problem in several

11
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crops along the Texas Gulf coast [15,2€].melo can be a problem at peanut harvest as
the melon can become broken apart when run thrthegghombine and increase drying
time because of the high moisture content of thiemigself. In corn Zea maysL.),
Thompson et al. [35] reported that imazapic at @0d 0.14 kg hHaapplied

preemergence (PRE), EPOST, or LPOST contrdledtlo greater than 90%.

3.1.7 |pomoea lacunose control.

Both imazapic and imazethapyr controllethcunose at least 98% when applied at a
spray volume of 94 L Haor less (Table 3). Imazapic applied at a sprdyme of 117 L
ha' controlled!. lacunose 99%, but imazethapyr at this spray volume providely 77%
control. When imazapic was applied at a spraymelof 140 to 187 L h§ I. lacunose
control was 78 to 87% while imazethapyr at theseesapray volumes provided 83 to
94% control. Imazapic and imazethapyr provideceant|pomoea spp. control
[37,38]. Grichar [37] reported that imazapic d@4and 0.07 kg haprovided at least
80%]. lacunose control with EPOST and POST applications. In p#tadies, imazapic
at 9 g h# has provided. lacunose control which varied from 33 to 85% [39]. Reséarc
by Wilcut et al. [16] found that imazapic was meféective at controlling. lacunose
than imazethapyr applied either preplant incorpatdPPl), PRE, or early POST.

3.1.8 Sida spinosa control.

S spinosa was controlled no less than 99% when appliedsatray volume of 47 to 94 L
ha' (Table 3). At a spray volume of 117 Lhamazapic controlled prickly sida 100%
while imazethapyr provided only 67% control. Atapvolumes at 140 L Haor higher,
only imazethapyr applied at a spray volume of 16#t or imazapic at a spray volume
of 187 L h& provided at least 85% contraf spinosa is mainly a problem in the

southeastern peanut growing region [16]. Bentaawhimazethapyr POST will control

12
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S spinosa when applied to small sized plants, but if lardem two-leaf, imazethapyr
POST was found to be ineffective [16]. Wilcut [4@]ted that imazapic controlled five-
leaf S. spinosa at least 95%.

Several studies have reported that spray voluch@ali influence control of other
weeds such aSyperus esculentus L. [41]. In contrast, low spray volumes increased
annual grass control with glyphosate [42]. Othadies have reported that herbicide
efficacy in low spray volumes is often dependenttenspecific adjuvant and adjuvant
amount. Conversely, herbicide efficacy generalbréased as spray volume increased
when adjuvants were applied as a percentage of sptame [28,43].

3.2 Weed control with different spray tips.

For annual grass amd palmeri control, there was either no spray tip or herledig year
interaction; therefore, these variables are preseseparately. F@. melo, . lacunose,
P. louisianica, S elaeagnifolium, andS. spinosa there was no spray tip by herbicide
interaction; therefore, these variables are presesgparately.

3.2.1 Annual grass control.

No difference inJ. texana (2006) orD. ciliaris (2007) control was noted between the
different spray tips (Table 4)J. texana control varied from 87 to 100% whil2. ciliaris
control varied from 66 to 78%.

In both years, imazapic provided better annuadgmntrol than imazethapyr (Table
5). In 2006, imazapic controlled 100% texana while imazethapyr provided 89%
control and in 2007 imazapic provided 8®%ciliaris control while imazethapyr only
controlled 59% (Table 5).

3.2.2 A. palmeri control.
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At the High Plains location in 2006, poor (27 t&/&9A. palmeri control was noted with
all spray tips (Table 4)A. palmeri was controlled 61 to 69% when FF, TT, and DG
spray tips were used, while control with Al and s was less than 50%. At the south
Texas locationA. palmeri was controlled at least 98% with all spray tips.

In 2007 at the High Plains locatiof, palmeri was controlled 72 to 79% with all
spray tips (Table )} This is consistent with the results of Berger ¢8a] who reported
that nozzle type had not effect Anpalmeri control with lactofen. No difference &
palmeri control was noted in 2006 between imazapic andétieapyr at either location;
however, at the southern High Plains location i@72nazapic provided better control
than imazethapyr (Table 5).

3.2.3 C. melo control.

C. melo was controlled at least 95% with all spray tipgarelless of herbicide (Table 6).
Imazapic controllecC. melo better than imazethapyr (Table 7). Grichar [80] two
year study in peanut, reported that imazapic cdatt&. melo 86 to 89% while
imazethapyr controlled this weed 61 to 76%.

3.2.41. lacunose control.

No difference inl. lacunose control was noted with any spray tip (Table 6) andzapic
provided better control than imazethapyr (Table [Mazapic and imazethapyr have
provided excellentpomoea spp. control (at least 80%) [37,38,44]. Grict@f][reported
that imazapic at 0.04 and 0.07 kg*harovided at least 80% lacunosa control with

early POST and POST applications while Newsom drawg39] reported imazapic at 9
g ha' provided!. lacunose control which varied from 33 to 85%. Wilcut et HI6]
reported that imazapic was more effective than étiepyr applied either PPI, PRE, or

early POST.

14
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3.2.5 P. louisianica control.

The FF spray tips provided better control (65%lpdfouisianica than the Al or XR spray
tips (Table 6). No difference in control was notedween imazapic and imazethapyr
(Table 7). In earlier work, Grichar et al. [45pogted that ethalfluralin alone did not
control P. louisianica; however, ethalfluralin followed by imazapic agaliPOST
provided 100% control. In commercial fields, impizehas provided excellent (> 80%)
P. louisianica control [46].

3.2.6 S. elaeagnifolium control.

S elaeagnifolium control was 62% or less with all spray tips (Ta®)e The TT spray tip
provided better control than all other tips. Nffatience inS elaeagnifolium control was
noted between imazapic and imazethapyr (Table 7).

3.2.7 S. spinosa control.

No difference irS. spinosa control was noted with any spray tip with contiamhging

from 68 to 77% (Table 6). Imazapic provided perfantrol (100%) while imazethapyr
controlled only 43% (Table 7). Previously, Ductak47] reported 99 to 100% control
of S spinosa in corn with imazapic at 0.035 and 0.07 kg/hapeesively.

4. CONCLUSION

In south Texas under extremely dry conditions (3086pplemented by irrigation, spray

volume had no effect od. texana control. However, in an above average rainfadlrye

(2007), herbicide efficacy oD. ciliaris decreased as spray volume was increased above

94 L/ha. Control ofC. melo andl. lacunose also decreased as spray volume increased.
No response to spray volume was noted at the HaghPlocation with the exception of
S spinosa andT. terrestris and this may be due to lower humidities whichgaeerally

found in this area. Relative humidity can diredtiffuence herbicide absorption and
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translocation in plants by prolonging the dryingleé spray droplets on the leaf surface
[32], increasing cuticle hydration [33], and toraadler extent by favoring stomatal
opening [33]. This may explain why there wasdittr no difference in herbicide
efficacy under the low humidity conditions of thegH Plains (30 to 65%); however,
under the high humidity conditions observed in Bolegxas ( at least 84%), differences
in weed control were noted.

For the majority of the weeds, control was noluieficed by the use of different spray
tips. HoweverA. palmeri, P. louisianica, andS. elaegnifolium control was influenced by
spray tip and these were all at the High Plaination. Typically, the FF, TT, and DG
tips performed better than the Al or XR tips (daten TD tips were not available with
these data). Standard low-input nozzles typiaasigd for low volume applications have
a small orifice that is subject to plugging anddarece fine spray droplets that are
susceptible to spray drift. These nozzle chareties have deterred the use of low spray
volumes, even though low volumes are known to bectfe with certain herbicides
[48].
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Table 1. Annual grass ad palmeri control 4 weeks
after treatment when using different spray volurresraged
over imazapic or imazethapyr treatmetts.

A. palmeri
Spray volume Annual grass 2006 2007
High | South | High
L hé’l 2006 | 2007 Plains | Texas | Plains
%
47 94 86 65 99 72
71 99 91 57 99 74
94 100 97 64 100 71
117 96 75 44 98 74
140 99 52 50 99 72
164 99 58 47 99 70
187 98 58 47 10C 65
LSD (0.10 5 14 13 NS? 7

#No herbicide by spray volume interaction; therefalata
Eresented separately by spray volume.

11001DG spray tips were used at the south Texasitm
while 110015TT spray tips were used at the HiglinBla
location.
“Urochloa texana present in 2006 witBigitaria ciliaris
present in 2007.
4Not significant (P < 0.10).

Table 2. Annual grass amd palmeri control 4 weeks
after treatment when using imazapic or imazethapgraged
over spray volume$”

A. palmeri

Annual gras® 200¢€ 2007

High South | High
Herbicidé 2006 | 2007 | Plains | Texas | Plains

%

Imazapi 10C 74 5¢ 10C 75
Imazethapyr 96 73 48 99 73
LSD (0.10) NS NS 7 NS | NS

#No herbicide by spray volume interaction; therefalata
Eresented separately by herbicide.

Spray tip 11001DG used at the south Texas locattoke
spray tip 110015TT used at the High Plains location
°Dose for each herbicide was 0.07 kfha |

4Urochloa texana present in 2006 witBigitaria ciliaris
present in 2007.

® Not significant (P < 0.10).
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Table 3. Broadleaf weed control with imazapic andzethapyr when applied at different sp

volumes?
Broadleaf weeds
Spray volume | Herbicide | PROLO | SOLEL | TRBTE | CUMME IPOLA| SIDSP
Lha{”?? 77777777777777777777777777777777% 77777777777777777 /,/{Comment[jQ]:Corrected
47 Imazapit 5C 5C 97 99 98 10C
Imazethapy | 57 37 87 99 98 10C
71 Imazapi 58 45 98 99 98 99
Imazethapy | 52 45 87 97 9¢ 10C
94 Imazapi 63 65 10C 99 9¢ 10C
Imazethapy 57 57 88 10C 98 10C
117 Imazapi 5C 4C 10C 10C 9¢ 10C
Imazethapy 28 35 93 77 77 67
14C Imazapit 57 52 95 70 8C 63
Imazethapy 45 45 85 80 9C 57
164 Imazapit 57 40 95 75 87 57
Imazethapy | 43 4C 72 70 83 96
187 Imazapi 62 53 75 77 78 85
Imazethapy | 53 55 67 90 94 77
LSD (0.10 12 12 9 10 13 24

@Bayer code for weeds: PROLProboscidea louisianica; SOLEL, Solanum el aeagnifolium;
TRBTE, Tribulusterrestris; CUMME, Cucumis melo; IPOLA, Ipomoea lacunose; SIDSP,Sda

spinosa.

®Imazapic and imazethapyr dose was 0.07 kij ha




10
11
12
13
14

15
16

Table 4. Annual grass alA. palmeri control 4 weeks aft
treatment averaged over imazapic or imazethapgtrirents
when using different spray tif3S.

A. palmeri
Annual grass 2006 2007
High | South | High
Spray tip$ 2006 | 2007 Plains | Texas | Plains
%
110015FI 98 74 61 99 73
110015T1 91 66 6¢ 99 72
110015DCG 87 76 65 10C 73
110015A 10C 78 47 98 79
110015TD 97 68 < 99 -
110015XR - - 27 - 73
LSD (0.10) NS | NS 16 NS NS

#No herbicide by spray tip interaction; thereforatadpresente
separately by spray tip.

® Spray volume in south Texas was 187 [ manile 93.5 L hd
was used at the High Plains location.

¢ Abbreviations: FF, flat fan; TT, turbo teejet; Dift guard;
Al, air induction; TD, turbo drop; XR, extended gen

4 Urochloa texana present in 2006 whilBigitaria ciliaris
present in 2007.

®Missing data.

"Not significant (P < 0.10).

Table 5. Annual grass amd palmeri control 4 weeks
after treatment when using imazapic or imazethapgraged
over spray tipg”°

A. palmeri

Annual grass 2006 2007

High | South | High
Herbicidé | 2006 | 2007 Plains | Texas | Plains

%

Imazapi 10C 85 60 10C 75
Imazethapyr 89 59 48 99 72
LSD (0.10) 2 20 NS NS 2

#No herbicide by spray tip interaction; thereforatadare
Eresented separately by herbicide.

Spray volume in south Texas was 187 [* ile 93.5 L
ha' was used at the High Plains location.
¢ Imazapic and imazethapyr dose was 0.07 I&B ha
dUrochloa texana present in 2006 witBigitaria ciliaris
present in 2007.
® Not significant (P < 0.10).
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Table 6. Weed control 4 weeks after treatment wigdng different
spray tips averaged over imazapic or imazethapgtrrent$:”

Weed!
Spray tip§ | CUMME | IPOLA | PROLO| SOLEL | SIDSF
%
110015FI | 96 95 65 46 73
110015T" | 96 87 51 62 77
110015DC | 95 81 48 57 70
110015Al 97 96 45 42 68
110015TD | 96 95 £ - 70
110015XR - - 40 45 -
LSD (0.10)] NS NS 20 12 NS

#No herbicide by spray tip interaction; thereforatadpresente
separately by spray tip.

bSPray volume in south Texas was 187 [* khile 93.5 L

ha” was used at the High Plains location.

¢ Abbreviations: FF, flat fan; TT,turbo teejet; DGiftiguard; Al,
air induction; TD, turbo drop; XR, extended range.

4Bayer code for weeds: IPOLApomoea lacunose; CUMME,
Cucumis melo; SIDSP,Sda spinosa; SOLEL, Solanum
elaeagnifolium; PROLO,Proboscidea louisianica.

€ Missing data.

" Not significant (P < 0.10).

Table 7. Broadleaf weed control 4 weeks after tneat when
using imazapic or imazethapyr averaged over sjpayt

Wedds

Herbicidé | CUMME | IPOLA | PROLO| SOLEL | SIDSP
%

Imazapit 99 94 49 52 10C
Imazethapy 93 87 50 49 43
LSD (0.10 4 1 NS NS 17

#No herbicide by spray tip interaction; thereforatad
Eresented separately by herbicide.

11001DGspray tip was used at the south Texas location
while 110015TT spray tip was used at the High Rlain
location.
° Imazapic and imazethapyr dose was 0.07 kg ha
4Bayer code for weeds: IPOLApomoea lacunose; CUMME,
Cucumis melo; SIDSP,Sda spinosa; SOLEL, Solanum
elaeagnifolium; PROLO,Proboscidea |louisianica.
®Not significant (0.10).




