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HorTScience 35(4):632—636. 2000. Of the cucurbits examined by Monaco and
Skroch (1980), squash was least tolerant to

Tolerance Of Cucurbrts to the ethalfluralin. The number of herbicides avail-

able for cucurbit production is limited (Kupatt
1~1 1 et al., 1983), and this restricts the use of
HerbICIdeS Clomazone1 Ethalﬂuralln’ conservation tillage practices (NeSmith et al.,
1994).

and Pendimenthalin. I. Summer Squash "~ eendimethaiin, another dinitroaniline

herbicide, is registered for use in several crops
Timothy L. Grey?, David C. Bridgeg, and D. Scott NeSmith to control grasses and small-seeded dicots
College of Agricultural and Environmental Sciences, University of Georgﬂ%{gens' t1994)3 It can be af?p"edTE REf and
Georgia Station, 1109 Experiment St., Griffin, GA 30223-1797 ocs NOL TedUITe IGOTPOTaNon. | Nererore,

pendimethalin could be useful for weed con-
Additional index wordsvegetable cropsnjury, cultivar, yield, susceptibility to herbicides, (r0linsquash. However, tolerance of squash to
Cucurbita pepo

pendimethalin has not been evaluated in the
southeastern United States.
Abstract Field studies were conducted in 1993, 1994, and 1996 to determine the tolerance Clomazone can be PRE applied without
of several cultivars of zucchini and yellow crookneck squaskC(curbita pepd..) to various ~ incorporation. Itis currently registered for use
rates and methods of application of clomazone, ethalfluralin, and pendimethalin. Apply- in soybean Glycine max(L.) Merrill], bell
ing herbicides preplant soil incorporated (PPI), preemergence (PRE), at seedling emer-pepper Capsicum annuunl.), tobacco
gence (SE), or early postemergence (EPOT) resulted in plant injury that varied from 0% (Nicotianum tabacunt..), canning pumpkin
to 98%. Ethalfluralin and pendimethalin (PPI) at 1.12 kg-hat a.i. resulted in the greatest (Cucurbita pepd..), and, in some states, pro-
stand and yield reductions across all cultivars. Fruit number and weight declined for all cessing squash (Barth etal., 1995). While field
cultivars in 1993 and 1994 as the amount of pendimethalin applied PRE was increasedstudies have indicated that clomazone may
Zucchini (‘Senator’) fruit size was significantly reduced for the first three harvests in 1993 provide full-season PRE weed control in se-
by PRE application of pendimethalin or PPI application of ethalfluralin, at all rates. lected cucurbits, differential phytotoxicity and
Yellow squash (‘Dixie’) fruit size was unaffected by herbicide treatment for any harvests sensitivity among cucurbits may be cultivar-
during 1993 or 1996. Yellow and zucchini squash yield, fruit number, and average fruit specific (Barth etal., 1995). Clomazone inhib-
weight were equal to, or greater than, those of the untreated control for PRE clomazoneits photosynthesis and carotenoid biosynthe-
using either the emulsifiable concentrate formulation (EC) during 1993, 1994, and 1996 orsis in higher plants, and application to sensi-
the microencapsulated formulation (ME) during 1996. Foliar bleaching and stunting by tive species results in bleaching or whitening
clomazone was evident in early-season visual observations and ratings, but the effect wagf photosynthetic tissues, chlorosis, and death
transient. Foliar bleaching by clomazone PPI (1.12 kg-hha.i.) was more evident in (Duke et al., 1985).
‘Senator’ zucchini, and yield was significantly reduced in 1993. These effects of clomazone Having a limited number of herbicide op-
PPI were not evident in 1994 for either ‘Elite’ or ‘Senator’ zucchini squash. Chemical tions can lead to inadequate weed control in
names used: 2-[(2-chlorophenyl)methyl]-4, 4-dimethyl-3-isoxazolidinone (clomazonsl; summer squash, which in turn can complicate
ethyl-N-(2-methyl-2-propenyl)-2,6-dinitro-4-(trifluoromethyl) harvestandreduce yield and quality. Registra-
benzenamine (ethalfluralin); N-(1-ethylopropyl)-3,4-dimethyl-2,6-dinitrobenzenamine tion of additional herbicides or the develop-
(pendimethalin). ment of alternative methods of herbicide ap-
plication could improve profitability. Because
Georgia consistently ranks among the top  Weed control in squash is heavily relianof the limited number of herbicides available
five states in squash production (yellow anan three herbicides: bensulid®-bis(1- to growers and amount of information avail-
zucchini), with more than 4440 ha harvestedethylethyl) S-[2-[(phenylsulfonyl)amino] able about cultivar response, a study was
in 1998 (Mizelle, 1999). Twenty-one percentthyl] phosphorodithioate} and ethalfluralindesigned to determine: 1) the tolerance of
of the State’s squash hectarage is grown witlor residual weed control; and sethoxydimseveral squash cultivars in field trials to
polyethylene bed covers (Mizelle, 1999) td2-[1-(ethoxyimino)butyl]-5-[2- clomazone, ethalfluralin and pendimethalin;
help control pest and diseases, the remaindgathylthio)propyl]-3-hydroxy-2-cyclohexen- and 2) the effect of time of application on
on bare ground. A limited number of herbi-1-one} for postemergence grass contro$quash tolerance and yield.
cides are available for weed control in eithe(Ahrens, 1994). Bensulide must be applied
of these systems. preplant soil incorporated (PPI), and is prima- Materials and Methods
rily effective against annual grasses but not
dicot species (Ahrens, 1994). Bensulide also Field experiments were conducted at the
has a long residual period, which can causBouthwest Georgia Branch Experiment Sta-
injury when small grains are grown in rapidtion near Plains, Ga., in 1993 and 1994 on a
_— rotation (Frostetal., 1983; Monaco and Skroctiacevill ndy loam (cl kaolinitic, ther-
Received for publication 25 May 1999. Accepted foﬁ.980) ( ’ ’ rﬁ?g?Tygsia?l)éiS(?ultg \?v);t?]y%loa/(?sa:]g: ;_3%/0
publication 12 Nov. 1999. We thank D. Barry, W. . . - . . .
Slaughter, R. Rivers, and E. Moncrief for their Ethalfluralin, the dinitroaniline herbicide silt, 16% clay, and 1% organic matter, at pH
contributions. Statistical services were provided b{1ost commonly used on squash in Georgi®.0. Experiments were also conducted during
J. Davis, Experimental Statistics, Univ. of Georgiacan injure or killemerging seedlings and reduc&996 at Griffin, Ga., on a Cecil sandy clay
Griffin Campus. This research was conducted witgield (Kupattetal., 1983; Monaco and Skrochloam (clayey, kaolinitic, thermic Typic
State and Hatch funds allocated to the authord980). Darmstadt (1979) reported 12% rookapludult) with 61% sand, 17% silt, 22% clay,
research projects and by gifts and grants from valinjury to squash when ethalfluralin was apand pH 6.6. Summer squash seed were planted
ous industry sources. The cost of publishing thigjied at 1.4 kg-ha a.i. preemergence (PRE)=1.5 cm deep in the spring of each year into a
Eﬁgfre";’aagggfyggt;‘ r’zarlt”gi’igr‘g F;ﬁiysmzme?ftﬁ:r Bllowed by 1.9 cm of irrigation. When prepared seedbed using a precision vacuum
fore ?nuét be me?rkealdvergtisemenéolel ‘1 P di- &thalfluralin was applied to the soil surfaceplanter. Planting dates were 7 May 1993, 21
y to indi - - g -
cate this fact. prior to transplanting squash, injury occurredipr. 1994, and 11 June 1996, following con-
iassistant Research Scientist, Dept. of Crop anf@écause transplanting equipment movedentional tillage by moldboard plowing, then
Soil Sciences. E-mail address: tgrey@gaedreated soil into contact with plants. No injurysmoothing with arotary tiller. The experimen-

griffin.peachnet.edu was observed when ethalfluralin was applietal design was a randomized complete-block
*Professor, Dept. of Crop and Soil Sciences. over the tops of plants immediately after transwith four replications (blocks). Plots consisted
*Professor, Horticulture Research Center. planting (Kupatt et al., 1983; Precheur 1983)of either two or four rows (76 cm wicks.1 m
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long) within a plot, depending on the numbeafter squash planting in 1993 and 1994cultivars Dixie and Lemondrop and zucchini
of cultivars used in the experiment. ‘Dixie’, arespectively. cultivars Elite and Senator) in the 1994 trial
yellow crookneck cultivar, and ‘Senator’, a Squash injury ratings for stunting and(P < 0.01), allowing for individual and cumu-
zucchini cultivar, were planted in all 3 yearsbleaching were visually estimated using a scalative 1994 harvest data to be combined within
In addition, ‘Elite’ zucchini and ‘Lemondrop’ of 0% (no injury) to 100% (death) in 1993 anda cultivar type.
yellow straight-neck squash were added i1996. Stunting was rated in 1994. Stand counts
1994 experiments. were made in 1993 and 1994 and calculated gS$fects on stand

All plots were irrigated (2.5 cm) immedi- percentage of stand reduction based on the
ately after planting and PRE application ohumber of seeds planted per row; these counts Plots were seeded equally and reductionin
herbicide to ensure crop stand and incorporavere compared with stand counts in thatand inthe nontreated control was a reflection
tion of the herbicide. Additional irrigation was nontreated controls made immediately afteof nonemergence of seedlings. Percentage of
applied as needed and fertilizer was appliesquash emergence. Bleaching, stunting, anmdduction of stands was not normalized to fit
based on soil testrecommendations for squastand reduction counts were taken 27 Mathe nontreated controls to zero (Table 1).
vegetable production. Insects were monitoreti993, 26 May 1994, and 24 June 1996. Clomazone The effects of time of treat-
and sprayed with carbaryl (1-naphthyit Marketable squash were those having ment and rate of application of clomazone EC
methylcarbamate) insecticide when necessatsansverse diameter of at least 4 cm (NeSmitlon stand reduction varied among cultivars and
at recommended rates (Adams and Riley,993). Yield was determined by hand harvestrears, but were not significant in 1993 or 1994
1999). All tests were maintained weed-freéng marketable squash from the entire lengtfirable 1). Although stand was not signifi-
throughout the growing season. ofrow, and recording their number and weightcantly reduced, overall stand losses were

All herbicide rates are expressed irNo counts were made in 1994. Squash wegenerally higher in 1994 than in 1993, and
kg-ha' a.i. unless otherwise stated. Herbiciddarvested four times each year (14, 17, 21, andere typically greater for ‘Lemondrop’ and
treatments evaluated during 1993 and 19929 June 1993; 31 May, 3, 9, and 14 June 199lite’ than for ‘Dixie’ or ‘Senator’.
were: 1) clomazone emulsifiable concentrat@2 and 30 July; and 2 and 9 Aug. 1996). Ethalfluralin. The EPOT applications of
(EC) (0.48 kg-hd) at three rates PPl and PRECumulative number and yield per ha are reethalfluralin did not reduce stand. However,
2) ethalfluralin EC (0.36 kg-h3 at two rates ported from the four harvest dates each yeaPPI| applications at 0.67 or 1.26 kg+ha
applied as PPI, PRE, at seedling emergentieight per fruit was determined by dividingreduced the stand of all squash cultivars in
(SE), and early postemergence (EPOT); 3he total fruit yield (kg-hd) by total fruit 1993 and 1994 (Table 1). Reductions were
pendimethalin EC (0.48 kg-tipat three rates count. 34%t0 86% and 62%to0 98% at0.67,and 1.26
PRE; and 4) a nontreated control (Table 1). Data forstand reduction, injury, bleachingkg-ha! PPI, respectively. Therefore, the re-
Herbicide treatments evaluated during 1996énd yield were subjected to analysis of variduced seedling establishment observed was
were: 1) clomazone EC applied at 0.84 andnce and means were separated with appropprobably due to root injury. Root injury to
1.12 kg-h& PRE; 2) clomazone microencap-ate Fisher's protected least significant differeucurbits increases when dinitroaniline
sulated formulation (ME) (0.36 kg-fipap- ence testibp) atP < 0.05. Where no signifi- herbicides are incorporated (Darmstadt,
plied at 0.56, 0.84, and 1.26 kg-hBRE; 3) cant cultivarx treatment interactions were 1979). When applied PPI, root and shoot
ethalfluralin EC at 0.67 kg-HePRE; and 4) a detected < 0.01), the data were pooled forexposure is increased because of dispersion

nontreated control. Herbicides were appliegrresentation. of ethalfluralin in the seedbed. These nega-
with a backpack sprayer calibrated to deliver tive effects of ethalfluralin on squash stand
187 L-hatat210 kPa. While all PPl treatments Results and Discussion and vigor have been previously reported
were incorporated with a power tiller, PRE (Kupatt et al., 1983).

treatments were made to the surface immedi- Treatmentx year interactions (1993 and  Although not significantly different from
ately after seeding. All SE herbicide treat1994) and variation in response to treatmernhbe nontreated control, some reduction in
ments were made as the emerging hypocotgkross years (1996 vs. 1993/1994) preventefand was evident with PRE application of
began to lift the crusted surface of the soil, buthe pooling of data across years; thus data ag¢halfluralin at both rates for all cultivars in
before any plant tissue was visible. The EPOpresented for each year. Nevertheless, cultl994. Kupatt et al. (1983) observed a greater
herbicide treatments were applied 27 and 18whr-specific data were similar (i.e., crookneckeduction in stand and vigor of squash from

Table 1. Effects of herbicide treatment on stand reduction in four squash cultivars in Georgia.

Stand reduction (%)

Time of Rate of application Dixie Senator Elite Lemondrop
Treatment treatmeht (kg-ha' a.i.) 1993 1994 1993 1994 1994 1994
Clomazone PPI 0.56 Oc 16 c—e Oc 6 de 6e 20 c—e
0.84 Oc 5e Oc 9 de 14 de 15c-e
1.12 Oc 3e Oc 9de 13 de 19 c—e
PRE 0.56 Oc 4e Oc 1lc—e 10 de 18 c—e
0.84 Oc 9e Oc 5de 16 c—e 19 c-e
1.12 Oc 9e Oc 11c-e 4e 19 c—-e
Ethalfluralin PPI 0.67 86 a 65b 34 a 53b 54 b 83b
1.26 67 a 96 a 62 a 8la 94 a 98 a
PRE 0.67 Oc 9b Oc 3e 14 de 10 de
1.26 Oc 18 c—e Oc 11b 11 de 21 cd
SE 0.67 29b 14 de 25 bc le 16 c—e 14 c-e
1.26 4c 34c 5c¢ 10 c-e 21c 20 c—e
EPOT 0.67 Oc 14 de Oc 13 cd 15 c-e 10 de
1.26 Oc 10e Oc 10 c—e 13 de 19 c—e
Pendimethalin PRE 0.56 4c 8e 3c 4 de 20 cd 16 c—e
0.84 21b 15c-e 5c¢ 9c—e 8e 20 c—e
1.12 18 b 33¢c 14 bc 16 ¢ 18 b 25¢
Nontreated control Oc 8e Oc 11 c—e 10 de 9e

zPreplant incorporated (PPI), preemergence (PRE), at seedling emergence (SE), or early postemergence (EPOT).
YMeans separation within columns by Fisher’s protectedest,P < 0.05.
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Crop PrRoDUCTION

PRE application of ethalfluralin than from PPI11993. These results indicate that squash see8enator’ in 1996 with either the EC or ME
application, but our data indicate thatings should be completely emerged andormulations of clomazone (data not pre-
ethalfluralin treatment (0.67 and 1.26 kg*ha established before postemergence applicatiosented). Barth et al. (1995) assayed carotenoid
at SE) reduced the stand of ‘Dixie’ signifi-(SE and EPOT) of ethalfluralin are made. concentration to measure the bleaching of
cantly in 1993 and 1994 regardless of time of Pendimethalin Pendimethalin at 1.12 squash fruitafter clomazone application. They
application. kg-ha® PRE significantly stunted all cultivars determined that increasing the rate of applica-
Pendimethalin Pendimethalin signifi- (25% to 88%, Table 2). Kupatt et al. (1983}ion reduced caroteniod levels at harvest. The
cantly reduced the stand of ‘Dixie’ andreported severe stunting as a result of PRbleaching” affect is transient and does not
‘Lemondrop’ in 1994 when applied at 1.12applications of pendimethalin. We observedffect yield of crops for which clomazone is
kg-ha' PRE (Table 1), but had no significantsevere stunting of ‘Dixie’ and ‘Senator’ whenregistered, including canning pumpkins (Barth
effect on any cultivarin 1993, or on ‘Senatorpendimethalin was applied at 0.56 and 0.84tal., 1995), peaB{sum sativurh.) (Boydston
or ‘Elite’ in 1994, regardless of rate of appli-kg-ha! PRE in 1993, but such injury was notand Kraft, 1991), and peppers (Weston and
cation. However, tolerance to pendimethalimbserved in 1994. Variability in stunting in-Jones, 1990).
tended to decrease with increasing applicgury across years and rates is related to dura-
tion rate (i.e., stand reduction in ‘Senator’ irtion of exposure. Kupatt et al. (1983) alsqeryit size
1994 was 4%, 9%, and 16% for 0.56, 0.84reported thatvigor (increased injury) of squash
and 1.12 kg-hd, respectively). Like seedlingsdecreased as duration of exposure to Average fruit size (kg-fruif) was not sig-
ethalfluralin, pendimethalinis a dinitroaniline PRE-applied pendimethalin increased. Seedhificantly affected by any clomazone treat-
herbicide and thus can affect the developintings must emerge through a concentratechent in 1993 (data not presented). Season-
root and shoot during the seedling establisipendimethalin layer following PRE applica-long crop injury with ‘Senator’ was indicated
ment phase when PPI or PRE are applietibn that they do not encounter with PPl appliby a reduction in fruit size with ethalfluralin

(Kupatt et al., 1993). cations; thus stunting can be higher with thé1.26 kg-ha PPI) and pendimethalin (1.12
PRE treatments. The potential for unpredictkg-ha' PRE); average fruit size for these treat-
Effects on stunting and injury able and severe injury seriously limits the useents was 80 and 90 g/fruit, respectively, vs.
of pendimethalin for weed control in squash290 g for the nontreated control. ‘Dixie’ was
Clomazone Clomazone EC had no sig- tolerant to ethalfluralin and pendimethalin at
nificant effect on stunting of any cultivar in Chlorosis all times of treatment and rates of application,
1993, 1994 (Table 2), or 1996 (data not pre- and fruit size of this cultivar was not signifi-

sented), regardless of time of treatment or ClomazoneClomazone inhibits carotenoid cantly reduced in 1993. No effects of
rate of application; the same was true fobiosynthesis (Ahrens 1994), hence chlorosislomazone or ethalfluralin on fruit size were
clomazone ME in 1996 (data not presentedpr “bleaching” of sensitive plants, such asletected in 1996.
Ethalfluralin. Ethalfluralin at 0.67 or 1.26 squash, might be predicted. Bleaching of
kg-ha' PPI significantly stunted all cultivars, ‘Dixie’ and ‘Senator’ squash increased withyije|d
ranging from 30% to 46%, and 49% to 98% irincreasing rate of application in 1993 when
1993 and 1994, respectively (Table 2). Sigelomazone EC was applied either PPl or PRE Clomazone Squash number and weight
nificant stunting occurred with ethalfluralin (Table 2). Bleaching of ‘Senator’ was greategper ha were closely associated in 1993 (Table
at 1.26 kg-h& SE for ‘Dixie’ in 1993 and (28%) when 1.12 kg-hePPI clomazone EC 3) and 1996 (data not presented). Generally,
1994 and ‘Elite’ and ‘Lemondrop’ in 1994. was applied. Incorporation of clomazone intdruit number and weight of ‘Dixie’ and ‘Sena-
Although ethalfluralin at 1.26 kg-HEPOT the root zone enhanced seedling herbicid®r’, for single or cumulative harvest, were
stunted ‘Senator’ 24% in 1994, no stuntingiptake and increased bleaching. This responaeaffected by clomazone EC treatment, re-
was observed in 1993. has also been observed in soybean (Langtongdrdless of rate or application method. An
Applications in 1994 may have been apal., 1997). Bleaching was transient in toleranexception to this trend was detected at the third
plied before the plants were well establisheglants; it was not evident either in the foliagéharvest of ‘Senator’ in 1993, when fruit num-
The EPOT treatments were applied 18 d aftar fruit by the first harvest (45 d after planting) ber and weight were significantly reduced at
planting in 1994, and 27 d after planting inBleaching was not observed with ‘Dixie’ or1.12 kg-ha PPI. This may be partially attrib-

Table 2. Effects of herbicide treatment on early season stunting and bleaching in four cultivars of squash in Georgia.

Stunting (%) Bleaching (%)
Time of Rate of application Dixie Senator Elite Lemonc 1993
Treatment treatmeht (kg-ha' a.i.) 1993 1994 1993 1994 1994 1994 Dixie Senator
Clomazone PPI 0.56 Ye 5¢ Oe 1d 1d 5e Ob 6b
0.84 Oe 4c 5e 1d 4d 10 de Ob 15cb
1.12 Oe lc 9e 1d 1d 10 de 5a 28 a
PRE 0.56 Oe 3c Oe 5d 5d 5e Ob Ob
0.84 Oe Oc Oe od 5d 14 cd 1b 10 b—d
1.12 Oe Oc Oe od 0od Oe 8a 20 ab
Ethalfluralin PPI 0.67 45c¢c 85a 46 c 49 b 49 b 85a Ob od
1.26 30d 95a 30d 83 a 98 a 90 a Ob od
PRE 0.67 5e 3c 4e od 3d 3e Ob od
1.26 Oe 4c Oe 4d od 9 de Ob od
SE 0.67 8e Oc 10e 5d 11d 3e Ob od
1.26 l4e 24 b 8e 5d 26¢C 24 bc Ob od
EPOT 0.67 Oe 5c¢c Oe od od Oe Ob od
1.26 Oe 5c¢ Oe 24 c 5d 11c-e Ob od
Pendimethalin PRE 0.56 46 c Oc 31d od 3d Oe Ob od
0.84 68 b Oc 63 b 3d od 15cd Ob od
1.12 88 a 31lb 78 a 29¢c 25¢c 31lb Ob od
Nontreated control Oe Oc Oe 0od od 3e Ob od

ZPreplant incorporated (PPI), preemergence (PRE), at seedling emergence (SE), or early postemergence (EPOT).
YMeans separation within columns by Fisher’s protectedest,P < 0.05.
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utable to effects on plant bleaching (28%yars except‘Senator’ (firstharvest 1994) whelkg-ha' PRE (Table 3). Application at 0.56
during continued exposure of the developingpplied at0.67 or 1.26 kg-h&P1in 1993 and kg-ha' PRE significantly reduced fruit num-
root system to clomazone. Bleaching has alsiP94 (Tables 3 and 4). PPI treatments dfer and weight of ‘Dixie’, but not of ‘Senator’.
been observed in muskmeldducumis melo ethalfluralin reduced seedling establishmentYield of yellow squash was significantly re-
L.) and watermeloritrullus lanatusThunb.)  which reduced stand and cumulative weightuced by pendimethalin applied at 0.84 and
when clomazone was applied at 1.7 kg-haTotal fruitnumber and weight were unaffectedl.12 kg-ha& PRE in 1994 and by all rates of
PRE and followed immediately by irrigationby ethalfluralin at 0.67 kg-hHaPRE during pendimethalin applied in 1994 (Table 4). To-
(Boyhan, et al., 1995). These results indicat&996. Although PRE and SE applications ofal yield of zucchini was significantly reduced
that clomazone is applied more safely as ethalfluralin caused early-season injury to seeanly by the highest rate of pendimethalin, but
PRE than as a PPI herbicide. This trend wdmgs, this did not affect fruitnumber or weight.yield in the first harvest was not. The tolerance
not evident for the combined zucchini culti-Application of ethalfluralin EPOT did not to pendimethalin at 0.56 kg-A&PRE was
vars in 1994 (Table 4), where individual har-affect yield for individual or total harvest. higher for zucchini as than for yellow squash,
vest and total yields (number and weight) werBased on these data, EPOT may be a beti@nd this was reflected in total harvest weight.
similar to those of the control. Total fruit method of application of ethalfluralinthan PPl In summary, these data indicate that

number and weight were unaffected by PRENnd SE treatments. clomazone, either the EC or ME formulation,
treatments of either clomazone EC or ME Pendimethalin‘Dixie’ and ‘Senator’ fruit can be used safely as a PRE herbicide in
during 1996 (data not presented). number and weight for the firstand total harvestummer yellow or zucchini squash at rates
Ethalfluralin. Ethalfluralin significantly in 1993 were significantly reduced byrangingfrom 0.56to 1.12 kg-fiaMinimal or g
reduced fruit number and weight of all culti-pendimethalin applied at 0.84 and 1.12o effects on stand, early-season growth, =
8
Q.
g
Table 3. Effects of herbicide treatment on fresh fruit number and yield in two squash cultivars in Georgia in 1993. 3
No. fruit/ha (in 1000s) Yield (t-h§ i
Dixie Senator Dixie Senator g
Time of Rate of application First Tota First Total First Tola First Total i
Treatment treatment (kg-ha' a.i.) harvest harvest harvest  harvest harvest  harvest harvest harvestS.
Clomazone PPI 0.56 16.8%ab 40.1a-c 7.3 bc 27.8ab 42a-d 10.6a-c 31la-d 15.1ab (BD
0.84 14.6 b—d 38.1 a—d 2.2d 22.7b 3.1lc-e 8.6 c—e lle-f 137 ab-g':l
1.12 18.3 ab 44.6 ab 7.4 bc 26.4 ab 5.2 ab 12.4 ab 34a-d 11.8ab+
PRE 0.56 19.0 ab 43.9 ab 9.5ab 30.7 ab 42a-c 1l1.0a-c 4.2 ab 18.4 atﬁ
0.84 18.3 ab 40.3 a—c 8.6a-c 27.8ab 45a-c 10.5a—c 3la-d 18.7abo
112 20.5a 47.6 a 86a-c 227b 55a 13.7a 26b-e 148ab g
Ethalfluralin PPI 0.67 15f 7.3h 2.2d 8.8¢c 05f 2.1h 1.1 edf 55¢c =
1.26 6.6 ef 19.8 f-h 2.2d 8.0c 1.9 ef 5.3e-g 1.3 cf 56c ©
PRE 0.67 16.1 ab 39.5a—c 7.3 bc 30.7 ab 41a-d 10.2a—c 2.7b-d 16.6ab3
1.26 13.9 b—d 33.7 b—e 7.3 bc 27.1ab 29c-e 7.6 c-e 3.7a—c 178 ab_g’
SE 0.67 8.8 de 24.9 e—f 59c¢ 22.7b 2.4 de 6.5 d—f 23b-e 127b 3
1.26 10.2 c-e 30.7 cf 9.5ab 33.7a 29c-e 8.7c-e 3.2a-d 18.7ab™
EPOT 0.67 14.6 a—c 37.3a-d 124 a 33.7a 3.6 b—d 8.4 c—e 53a 19.8ac
1.26 14.6 b—d 329 b—e 8.8 ab 28.5ab 3.6 b—d 8.7c-e 4.0 ab 171 abg
Pendimethalin PRE 0.56 5.1 ef 21.2e—g 59¢ 28.5ab 15ef 5.5e—g 21b-e 155 alg
0.84 0.7f 11.0gh 0.7d 8.8¢c 0.2f 29f-h 0.3f 45c
1.12 15f 9.5h 0.0d 22c 0.3f 2.4 gh 0.2f 13c
Nontreated control 16.1 ab 37.3 a—d 59c 29.3ab 3.9 a—d 9.4 b—d 23b-e 1824l

zPreplant incorporated (PPI), preemergence (PRE), at seedling emergence (SE), or early postemergence (EPOT).
YMeans separation within columns by Fisher’s protectedest,P < 0.05.

Table 4. Effects of herbicide treatment on yield of zucchini and yellow squash in Georgia in 1994.

Yield (t-ha?)
Rate of application Zucchini Yellow squash
Treatment Time of treatment (kg-ha' a.i.) First harvest Total harvest First harvest Total harvest
Clomazone PPI 0.56 0.8 8- 32.3a—c 21c-e 18.2 b—d
0.84 1.3 bab 30.0 a—c 21c-e 17.2 b—d
1.12 1l.1a-—c 33.0ab 1.7 c—e 17.4 b—d
PRE 0.56 1.3ab 35.3a 2.4 bc 219 ab
0.84 1.3ab 30.9a—c 1.7 c—e 17.5 b—d
1.12 1.1a-c 31.2 a—cC 2.2 b—d 20.5ab
Ethalfluralin PPI 0.67 0.1de 16.2d 0.1f 3le
1.26 0.0c 15e 0.0f 05e
PRE 0.67 0.8 a—c 33.8ab 2.9ab 214 ab
1.26 1.3ab 31.8a-—c 2.3 bc 19.8 b—d
SE 0.67 0.7 a— 30.5a-c 2.3bc 21.0ab
1.26 0.5a—c 26.5 bc 1.4 b—d 16.8 cd
EPOT 0.67 1.4 ab 30.7 a—c 2.4 b—d 17.8 b—d
1.26 1.0a-c 32.2a—cC 2.2 b—d 18.6 b—d
Pendimethalin PRE 0.56 1.3ab 33.1ab 2.6 a—c 19.4 b—d
0.84 1.1a-c 340a 1.7 c-e 16.7 cd
1.12 0.7 a—c 25.0c 1.8c—e 15.8d
Nontreated control 15a 34.2a 34a 239a

zPreplant incorporated (PPI), preemergence (PRE), at seedling emergence (SE), or early postemergence (EPOT).
YMeans separation within columns by Fisher’s protectedest,P < 0.05.
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yield, or maturity can be expected under the Influence of clomazone herbicide on posthartangton, S.J., R.G. Harvey, and J.W. Albright.
conditions of these experiments. Although vestquality of processing squash and pumpkin.  1997. Efficacy of clomazone applied at various
treating with clomazone at 0.84 kg=ha Jd. Agr. I;ogd Cr&eTM43K:23f?91—g§f3b_ﬂ " tllTTgss i;los;ybearqucine may Weed Tech.
; . ydston, R.A. and J.M. Kraft. . Differentia :105-109.
:Rfdsis?r?ctrgi\scggni?lje'jrgf ;3rl¥]§teislsvg;£gﬁ response of pea lines to clomazone, p. 101. IrMizeIIe_, W.0. 1999. Georgia vegetable acreage
P - Research progress report—Western Soc. Weed estimates (AGECON 93-027). Coop. Ext. Serv.,
_reduce yield. Ethalﬂur"’_‘“n can be safely used Sci., Reno, Nev. U.S. Dept. of Agr., Univ. of Georgia College of
in squash when applied at 0.67 and 1.28oyhan, G.E., S.P. Kovach, J.D. Norton, B.R. Agr. and Environ. Sci., Athens.
kg-ha' PRE or EPOT, but should not be “Abrahams, M.H.Hollingsworth, andJ.M. Dangler.Monaco, T.J. and W.A. Skroch. 1980. A summary
applied PPl or SE; EPOT applications can be 1995. Preemergent herbicides for cantaloupe of ethalfluralin performance on cucurbits. Proc.
safely used in squash if delayed until seed- and watermelon. J. Veg. Crop Prod. 1:79-94.  Southern Weed Sci. Soc. 33:71-80.
lings are well-established. These data indiParmstadt, G. 1979. Weed control in selectetleSmith, D.S. 1993. Transplant age influences
cate that pendimethalin cannot be used on (éu?#rbits with ztgalﬂur?licr:\, Ipf 43-50. In& gro?. ;gngm;r;;;ash growth and yield. HortScience
; ; . alifornia Weed Control. California Weed Conf. :618-620.
glrir;gg;’dsgeudauscr;i\évrl]thout risk of severe injury Office, Sacramento. NeSmith, D.S., G. Hoogenboom, and D.V.
’ Duke, S.O., W.H. Kenyon, and R.N. Paul. 1985. McCracken. 1994. Summer squash production
FMC 57020 effect on chloroplast development using conservation tillage. HortScience 29:28—
in pitted morning glory Ipomoea lacunoga 30.
Adams, D.B. and D.G. Riley. 1999. Horticulture  cotyledons. Weed Sci. 33:786-794. Precheur, R.J. 1983. Effect of PRE and POST
crops commercial vegetable insect control, InFrost, D.J., S.F. Gorske, and E.E. Wittmeyer. 1983. planting ethalfluralin application in transplanted
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