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WEED SCIENCE

Integrated Johnsongrass Management in Cotton
with Reduced Rates of Clethodim and Cultivation

Enrique Rosales-Robles, James M. Chandler,* Scott A. Senseman, and Eric P. Prostko

INTERPRETIVE SUMMARY greater with banded clethodim and cultivation than
with clethodim broadcast. Good control was obtained
The need to reduce herbicide inputs in when clethodim atth@5X rate was applied to small
agricultural production systems has been one of thgohnsongrass. Less control by clethodim at this rate
primary topics of interest in the 1990s. Productionwas obtained when applied to larger johnsongrass.
systems that minimize inputs may reduce surface antHowever, clethodim at the 0.75X rate consistently
ground water pollution and increase economiccontrolled johnsongrass as well asit@X rate, and
returns to the producer inputs without sacrificing cotton yield was similar in systems with clethodim at
yield. Anintegrated weed management systemtha0.75X and 1.0X rates. These results demonstrate
uses cultural, mechanical, and chemical controlthat cotton producers can reducediction costs
strategies may help in addressing these concerns.and herbicide loading by making timely applications
Despite effective control methods, johnsongrassof reduced-labeled rates of clethodim for
continues to be one of the most common andiohnsongrass control.
troublesome weeds of cotton throughout the southern

United States. Consequently, research on ABSTRACT
johnsongrass management is crucial to the
development of improved control strategies. Current environmental and economic concerns

Research was conducted in Texas to evaluatéave increased public and producer interest in
johnsongrass management strategies in cotton usinggducing herbicide inputs through integrated weed
full and reduced rates of clethodim (Select 2 EC)management:Aﬂeld experiment was cond_ucted near
applied broadcast or banded in combination With.COIIege Station, TX, to evaluate an integrated

. ) johnsongrass Borghum halepense (L.) Pers.]
cultivation. Clethodim at the full or 1.0X rate (140 management system in cottonGossypium hirsutum

gai hal_) or at 0.75X or 0.5X rates was broadcast, y sing reduced rates of clethodim [E,E)-(+)-2-[1-
with or without cultivation or banded over the rowin [[(3-chloro-2-propenyl)oxylimino]  propyl]-5-[2-

combination with cultivation. Cultivation in systems  (ethylthio)propyl]-3-hydroxy-2-cyclohexen-1-one] and
with clethodim broadcast did not improve cultivation. Clethodim broadcastat 1.0X (40 g ha?),
johnsongrass control or affect cotton vyield. 0.75X, or0.5X rates with and without cultivation was
Johnsongrass control and cotton yield in systemgompared with clethodim at the same rates in a 50%
with clethodim broadcast without cultivation were Pand over the row plus cultivation. Cultivation did

equal to or greater than in systems with clethodim™©t improve johnsongrass control or cotton yield
banded plus cultivation. Control costs were generallyV/1e" clethodim was broadcast. Johnsongrass control
was less in 2 of 3 years and cotton yield less in 1 of 3
years in systems with clethodim banded plus

cultivation compared with clethodim broadcast with

E. Rosales-Robles, J.M. Chandler, and S.A. Senseman, De;{'o pultlvatlon. Gref’:lter than 90% control 'Was
of Soil and Crop Sciences, Texas A&M University, College OPtained by clethodim at the 0.5X rate applied to
Station, TX 77843-2474; and E.P. Prostko, Dep. of Soil andfour- to six-leaf stage johnsongrass under good
Crop Sciences, Texas A&M Univ. Research and Extensiongrowing conditions. Control by clethodim at the 0.5X
Center, Stephenville, TX 76401. Received 7 Dec. 1998.rate was reduced if application was delayed until
*Corresponding author (jm-chandler@tamu.edu). johnsongrass had seven or more leaves. No
differences in johnsongrass control or cotton yield
occurred with clethodim at 0.75X or 1.0X rates. The
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results demonstrate that johnsongrass can be Cottonlosses due tojohnsongrass were estimated at
controlled and production costs reduced by timely  $16 to $19 ha (McWhorter, 1993).

broadcast application of clethodim at below-labeled Increased environmental and economic concerns
rates. have aroused interest in reducing herbicide inputs

_ _ _ through integrated weed management. The major
lhnsongrass, atall perennial grass, is native t0 thgie otive in integrated weed management programs

astern Mediterranean region (Horowitz, 1972).ic " 5 maintain profitable crop yields while
Following its introduction into the United States in minimizing weed control inputs (Buhler et al., 1992).
the early 19th century, johnsongrass spread rapidlye qrated weed management systems combine weed

and became a major weed in several row cropgorol methods that are effective and economical
(McWhorter, 1971).dhnsongrass is one of the most (Swanton and Weise, 1991).

troublesome weeds in cotton in the United States Limited research has been conducted in
(McWhorter, 1_989)._ It reproduces by both Seedsanqntegrated weed management programs for
rhizomes. A single johnsongrass plant camdpre  5hnsongrass in cotton. Nonetheless, selective
80000 seeds (Anderson, 1996) and 8 kg of rhizOmeg ygtemergence herbicides at reduced rates can

in a sjng!e growing season (McWhorter_, 1961)'control johnsongrass effectively (Bridges, 1989;
Seedling johnsongrass plants can start rhizome angordan et al., 1996, 1997: Shaw et al., 1990).

seed production as early as 3 and 6 weeks aftegyation can be integrated with reduced rates of
emergence, respe_ctwely (Keeley_ and Thullen, ls?E,;g)herbicides to improve weed control (Steckel et al.,
Rhizomatous johnsongrass is more competitive; gq) The gpjective of our research was to evaluate

with cotton than seedling johnsongrass. COUONj eqrated johnsongrass management systems in
tolerated seedling johnsongrass competition for 5

. : cotton using clethodim at reduced rates applied early
weeks, whereas rhizomatous johnsongrass reduceg,stemergence in combination with cultivation.
cotton yield when allowed to compete for 3 weeks
after cotton emergence (Bridges and Chandler, MATERIALS AND METHODS
1987). Cotton yield response also depends upon

johnsongrass  population density. Full-season  ria|q experiments were conducted from 1996
competition from rhizomatous johnsongrass aty,qqh 1998 at the Texas Agricultural Experiment
densities of 1, 2, 4, 8’_ 16, and 32 plants per 9.8 ”l Otation Field Laboratory near College Station, TX.
row red_uced cott_on yield 1, 4, 14, 40, 65, and 70/O’The soil type forthe 1996 and 1997 experiments was
respectively (Bridges and Chandler, 1987). Thea Ships clay (very-fine, mixed, active, thermic

criticallperioc_j of competition of johnsongrass in Chromic Hapluderts) with pH 7.7, 1.4% organic
cotton is the first 3 to 8 weeks after crop emergence,auar and soil textural fractions of 19% sand, 36%

indicating that johnsongrass control should beg; anq 450 clay. Soil type for the 1998 experiment
initiated before this period to prevent significant |, .« 2150 a Ships clay with pH 7.7, 1.5% organic
yield losses (Bridges and Chandler, 1987; Buchanagy auer, and soil textural fractions of 25% sand, 36%

and Burns_, 1970). . silt, and 39% clay. The sites were selected because
Selective postemergence herbicides such ag jense population of rhizomatoohiisongrass was

flua}z.ifop-P [®) —2[4—[[5—tri_f|uor_omethyl)-_2— present and no herbicides had been applied the
pyridinyljoxy]phenoxylpropanoic acid), seaxydim previous 3 years. Treatments were applied to the

[2-[1-(ethoxyimino)butyl]-5-[2(ethylthio)propyl]-3- same plots in 1996 anti997 to observe their

hyqroxy—2—cyc|ohexen-1—one], clethodim, and possible cumulative effect. Average johnsongrass
quizalofop-P [( _+ )-2-[4-[[(6-chloro-2- o0 1ations in 1996, 1997, and 1998 were 53, 42,
quinoxalinyl)oxyJphenoxy] propanoic acid] control »,y 56 plants m, respectively. Plot areas were

johnsongrass in cotton (§r|dges and Chandler, 1987disked twice during the fall before raising beds. The
Carter and Keeley, 1987; Johnson and Frans, 199}, 4q \yere partially leveled before planting. The

Winton—D_anieIs etal., 1990). These herbicides havecotton variety and planting dates are presented in
been available for about 20 years, yetjohnsongras§ab|e 1. Soil moisture was good at the time of

remains a troublesome weed (McWhorter, 1993)'postemergence herbicide application. Cotton was



JOURNAL OF COTTON SCIENCE, Volume 3, Issue 1, 1999 29

Table 1. Cotton variety, planting and clethodim application dates, and cotton and johnsongrass growth stages at the time
of clethodim application.

Growth stage

Year Cotton variety Planting date Application date Cotton Johnsongrass

————————————— no. of leaves  -------------

1996 Deltapine 50 8 May 31 May 3-4 4-6
1997 Deltapine 50 23 April 29 May 6-7 7-8
1998 Deltapine 50 1 May 18 June 7-8 8-9

irrigated twice in 1996 and 1998 and once in 1997 topostemergence applications. Application dates and
alleviate moisture stress. cotton and johnsongrass growth stages at application
The experimental design was a randomizedare presented in Table 1.
complete block with treatments replicated fourtimes.  Johnsongrass control was estimated visually 4
Individual plots were 4 m (four rows) wide and 13 m and 8 weeks after treatment using a scale of 0 to
long. Treatments consisted of a factorial 100%, where 0 = no weed control and 100 =
arrangement of three clethodim rates and threecomplete weed control. Aboveground johnsongrass
management systems. Clethodim was applied at thbiomass and number of panicles were determined
full rate or 1.0X (140 g hd), 0.75X (105 g hd&),  from a random 1-Afquadrat in the center rows of
and 0.5X (70 g ha). Management systems included each plot prior to cotton harvest. After cotton harvest
broadcast application with or without cultivation or in 1996 and 1997, johnsongrass rhizomes were
as a 0.5-m band application over the row (50%excavated to a depth of 20 cm and weighed. Seed
band) plus cultivation. Clethodim rates in band cotton yield was obtained from the two center rows
treatments were based on the treated area. A handf each plot.
weeded check and a nontreated check were also Johnsongrass density, determined by counting
included. The hand-weeded plots were hoed fivethe number of plants in one random 1quadrat 2
times during the season at 0, 2, 3, 5, and 8 weekw&eeks after planting, was determined in 1997 to
after herbicide treatment. Cultivation was performedobserve the residual control from treatments applied
on the appropriate treatments 1 week after herbicidehe previous year. Data for the clethodim rates and
application using a sweep cultivator. A sweep management systems within the factorial
cultivator was selected because it more effectivelyarrangement were subjected to analysis of variance
controls weeds between the rows than a rollingwith basic partitioning for the factorial treatment
cultivator (Pleasant et al., 1994). arrangement. However,conclusions  from the
The test area received fluometuromN-N- factorial analysis did not differ from an analysis
dimethyl N’-[3-(trifluoromethyl)phenyl]urea} including those treatments in the factorial
applied preemergence at 1.1 kg a.i.tha control  arrangement plus the additional treatments. Results
broadleaf weeds. Clethodim was applied in 187 Lare therefore presented using the combined treatment
ha! of water with an air-pressurized, tractor- analysis. Data for weed control ratings were
mounted sprayer equipped with flat-fan nozzlestransformed before analyses by arcsine square root
(TeeJet 8004 VS, from Spraying Systems Co.,to stabilize the variances. Johnsongrass density and
Wheaton, IL) at constant pressure of 240 kPa forpanicle number were transformed by square root
broadcast applications and even-spray flat-fan(Lentner and Bishop, 1993). Means of individual
nozzles (TeeJet 8004E VS, from Spraying Systemdreatments were separated using Duncan’s multiple
Co., Wheaton, IL) at constant pressure of 206 kPaange test a = 0.05. The nontransformed means
for band applications. One even-spray flat-fan nozzleare presented with the Duncan’s alphabet notation
was mounted directly above the cotton row at 30 cmbased on transformed values.
above the soil surface. A crop oil concentrate (Agri-  Cost of johnsongrass control systems was
Dex, 83% paraffin-base petroleum oil and 17% calculated based on cotton enterprise budgets
surfactant blend, from Helena Chemical Co., (Stokes, 1997) and regional herbicide prices.
Memphis, TN) at 1.0% (v V) was included with all
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RESULTS AND DISCUSSION aboveground biomass, rhizome biomass, and panicle
production compared with the nontreated check

Combined analysis of 1996 and 1998 (Table 2). With clethodim at all rates applied
experiments resulted in a year by treatmentbroadcast, cultivation had no effect on rhizome
interaction for johnsongrass control, biomass, andproduction. Cultivation increased aboveground
cotton vyield. Therefore, data are presented andiomass when clethodim was broadcast at 0.5X and
discussed separately. Because the 1997 experimetOX rates, and itincreased paniclegarction when
included treatment effects of 2 years, these data arelethodim was broadcast at the 0.5X rate. This was
also presented and discussed individually. not observed with clethodim atthe 0.75X rate, and it
was probably due to differences in johnsongrass
population in individual plots rather than a direct
effect of cultivation.

Clethodim at full and reduced rates applied Aboveground biomass was greater with
broadcast with or without cultivation or banded with clethodim banded at all rates plus cultivation,
cultivation controlled johnsongrass at least 93 andcompared with clethodim broadcast without
92%, 4 and 8 weeks after treatment, respectivelhcultivation (Table 2). Rhizome biomass also was
(Table 2). No practical differences were detected ingreater with clethodim at the 0.5X rate banded plus
control by clethodim at any rate at either evaluationcultivation, compared with the same rate broadcast
date. The high level of control was attributed to without cultivaton, and a similar numerical trend
application to small johnsongrass under goodwas noted with clethodim at 0.75X and 1.0X rates.
growing conditions (Rosales-Robles, 1998). JordanSimilarly, panicle production was greater with
etal. (1996) also obtainedgd johnsongrass control clethodim at the 0.5X rate banded plus cultivation,
by clethodim at the 0.5X rate. compared with clethodim at 0.5X rate broadcast

Regardless of clethodim application rate, without cultivaton. These effects were probably due
cultivation did not affect johnsongrass control (Tableto a limited effect of cultivation on rhizomatous
2). Control by clethodim banded plus cultivation was johnsongrass in the row middles that allowed
very similar to control by clethodim broadcast regrowth.
without cultivation. Johnsongrass reduced seed cotton yield 93%

All clethodim treatments reduced johnsongrasscompared with the average yield of cotton receiving

1996 Experiment

Table 2. Effect of clethodim management systems on johnsongrass control, biomass and panicle production, and seed cotton
yield in 1996.

Johnsongrass
Control Biomass
Clethodim management systerh 4 WATT 8 WAT Aboveground® Rhizome Panicle$ Seed cotton yield
% gm32 gm3 no. n2 kg hat

1.0X BCAST 98 ab 96 abc 38d 130 cd 1d 2200 a

BCAST + CULT 99 a 98 a 70 be 195 cd 2 bed 1920 ab

BAND + CULT 98 ab 95 abcd 98 bc 410 bc 3 bed 1530 b
0.75X BCAST 98 ab 96 abc 27d 40 cd 1d 2000 a

BCAST + CULT 98 ab 97 ab 31d 185 cd 1d 2190 a

BAND + CULT 96 bcd 94 bcd 69 bc 155 cd 2 bed 1750 ab
0.50X BCAST 95 de 94 bed 40d 160 cd 1d 2070 a

BCAST + CULT 96 bcd 93 cd 175 bc 415 bc 6b 2030 a

BAND + CULT 93e 92d 195b 585 b 6b 1760 ab
Hand-weeded check 8d 10d 1d 1890 ab
Nontreated check 1110 a 3260 a 36a 140 c

t 1.0X = recommended label rate (140 g hg; 0.75X = 75% of recommended rate; 0.50X = 50% of recommended rate;
BCAST = broadcast application; BAND = banded application; CULT = cultivation.

¥ Means within a column followed by one or more similar letters are not different at 5% level according to Duncan’s
multiple range test.

1 WAT = weeks after treatment.

# Aboveground biomass and number of panicles were collected at random from the two center rows of each plot prior to
cotton harvest



JOURNAL OF COTTON SCIENCE, Volume 3, Issue 1, 1999 31

clethodim (Table 2). Similar yield reductions have 8 weeks after treatment decreased to 70 to 78% by
been reported previously (Bridges and Chandlerclethodim at 0.75 and 1.0X rates and 38% by
1987; Keeley and Thullen, 1989). Yield was similar clethodim at the 0.5X rate. Reduced control 8 weeks
with all clethodim treatments and the hand-weededafter treatment was primarily due to emergence of
check. This was anticipated due to excellent controljohnsongrass following clethodim application and

by all clethodim treatments. secondarily due to regrowth on johnsongrass treated
with clethodim.
1997 Experiment Regardless of the clethodim rate, cultivation did

not affect johnsongrass control in plots receiving

Johnsongrass density at the time of clethodimclethodim broadcast (Table 3). Control was similar
application in 1997 was similar in plots that were when clethodim at the 1.0X rate was broadcast with
hand-weeded or treated with clethodimin 1996. Theor without cultivation or banded with cultivation. At
johnsongrass density ranged from 18 to 31 plantglethodim rates of 0.75 or 0.5X, control was
m 2in these plots, compared with 122 plant$ im generally less when clethodim was banded and the
the nontreated check (data not shown). Excellentow middles cultivated compared with clethodim
johnsongrass control obtained in 1996 was reflectecdbroadcast without dtivation. Trends in
in 1997 because of limited rhizome and paniclejohnsongrass aboveground biomass, rhizome
production in cldtodim-treated plots and the hand- biomass, and panicle production were generally
weeded check. inversely related with johnsongrass control ratings.

Clethodim application was delayed in 1997 In most cases, aboveground biomass, rhizome
(Table 1) as a result of frequent precipitation. Thebiomass, and panicle production were similar in plots
johnsongrass was larger when clethodim wasreceiving clethodim at the 0.75 or 1.0X rates
applied, and this probably explains the lower level of broadcast with or without cultivation. Aboveground
control observed in 1997 (Table 3) compared withbiomass, rhizome biomass, and panicle production
1996 (Table 2). Clébdim at0.75X and 1.0X rates  were generally greater when the clethodim rate was
applied broadcast controlled johnsongrass similarlyreduced to 0.5X.
4 weeks after treatment, with control ranging from Aboveground biomass and rhizome biomass
89 to 93% (Table 3). Clethodim broadcast at thewere similar in plots with clethodim at 1.0X banded
0.5X rate controlled johnsongrass only 68%. Controlplus cultivation or broadcast without cultivation

Table 3. Effect of clethodim management systems on johnsongrass control, biomass and panicle production, and seed cotton
yield in 1997.

Johnsongrass
Control Biomass
Clethodim management systerh 4 WATT 8 WAT Aboveground? Rhizome Panicle$ Seed cotton yield
"""""""" L — g m? gnm? no. m2 kg ha?t
1.0X BCAST 914 78 ab 95d 200 cde 4 ef 2440 ab
BCAST + CULT 93 a 89 a 76 d 100 de 4 ef 2360 abc
BAND + CULT 83 a 60 bc 213d 485 cde 11d 2000 abc
0.75X BCAST 89 a 70 ab 182d 360 cde 9de 2150 abc
BCAST + CULT 9la 81l ab 130d 290 cde 6 def 2560 a
BAND + CULT 66 b 43 cd 407 ¢ 795 bed 24 ¢ 1690 abc
0.50X BCAST 68 b 38 de 541 bc 955 bc 36b 1500 ¢
BCAST + CULT 68 b 43 cd 626 b 1445 ab 36b 1870 bc
BAND + CULT 48 ¢ 18 e 875a 2120 a 53 a 590 d
Hand-weeded check 51d 25e 2f 2160 abc
Nontreated check 720 ab 1670 a 66 a 25d

t 1.0X = recommended label rate (140 g hg; 0.75X = 75% of recommended rate; 0.50X = 50% of recommended rate;
BCAST = broadcast application; BAND = banded application; CULT = cultivation.

¥ Means within a column followed by one or more similar letters are not different at 5% level according to Duncan’s
multiple range test.

1 WAT = weeks after treatment.

# Aboveground biomass and number of panicles were collected at random from the two center rows of each plot prior to
cotton harvest.
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Table 4. Effect of clethodim management systems on johnsongrass control, biomass and panicle production, and seed
cotton yield in 1998.

Johnsongrass
Control Biomass
Clethodim management systern 4 WAT' 8 WAT Aboveground® Panicleg Seed cotton yield
% g m? no. m-2 kg hat

1.0X BCAST 934 94 a 35¢c lc 3190 ab

BCAST + CULT 94 a 94 a 42c Oc 3100 ab

BAND + CULT 73c 56 c 1076 ab 24 ab 2550 bc
0.75X BCAST 94 a 9la 42 c Oc 4000 a

BCAST + CULT 93a 90 a 36¢c lc 3850 a

BAND + CULT 77 be 63 bc 739b 18b 3440 ab
0.50X BCAST 80 bc 76 b 201c 4c 3050 ab

BCAST + CULT 84 ab 76 b 98c lc 3600 a

BAND + CULT 71c 60 bc 840 b 16 b 3080 ab
Hand-weeded check 144 c lc 3300 ab
Nontreated check 1426 a 36a 1940 ¢

t 1.0X = recommended label rate (140 g hg; 0.75X = 75% of recommended rate; 0.50X = 50% of recommended rate;
BCAST = broadcast application; BAND = banded application; CULT = cultivation.

¥ Means within a column followed by one or more similar letters are not different at 5% level according to Duncan’s
multiple range test.

1 WAT = weeks after treatment.

# Aboveground biomass and number of panicles were collected at random from the two center rows of each plot prior to
cotton harvest.

(Table 3). Aboveground biomass was greater withdifferences reflect differences in johnsongrass
clethodim at 0.5 or 0.75X rates banded with control.
cultivation compared with broadcast application
without cultivation. Rhizome biomass was greater 1998 Experiment
when clethodim &.5X was banded with cultivation
compared with broadcast application without Windy conditions precluded timely herbicide
cultivation. Panicle production was greater whenapplication in 1998. Nevertheless, at both 4 and 8
clethodim at all rates was banded with cultivation weeks after treatment, clethodim at 1.0X and 0.75X
compared with broadcast application without rates applied broadcast with or without cultivation
cultivation. Abovegound biomass, rhizome biomass, controlled johnsongrass at least 90% (Table 4).
and panicle production were higher in bandedClethodim atthe 0.5X rate applied broadcast with or
applications probably due to uncontrolled without cultivation controlled johnsongrass 80 and
johnsongrass in the row middles. 84%, respectively, 4 weeks after treatment. Control
Johnsongrass reduced cotton yield 99% relativedecreased to 76% 8 weeks after treatment. Tall
to the average yield of clethodim-treated plots (Tablecotton and johnsongrass plants (30-40 cm) did not
3). In the absence of cultivation, cotton treated withallow proper coverage in the banded applications
clethodim at 0.75 or 1.0X rates yielded similarly. using a single nozzle per row, resulting in inadequate
Yield was 39% less with clethodim at the 0.5X rate johnsongrass control even at the full rate. Cultivation
compared with 1.0X broadcast. Cultivation had noalso had limited effect on tall rhizomatous
effect on cotton yield when clethodim was broadcastjohnsongrass in the row middles in banded
Yield was similar when clethodim at the 1.0X rate applications.
was banded with cultivation or broadcast with or Aboveground biomass and panicle production
without cultivation. Although not statistically were similar in the hand-weeded check and all plots
significant, there was a trend for lower yield when receiving clethodim broadcast with or without
clethodim at 0.75X was banded. Yield was cultivation (Table 4). Consistent with the poor weed
significantly less when clethodim at 0.5X was control, aboveground biomass and panicle
banded with cultivation compared with broadcastproduction was greater with clethodim banded plus
application with or without cultivation. These yield cultivation regardless of the clethodim rate.
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Table 5. Cost of johnsongrass management systems. was clethodim at th@.75X rate broadcast at a cost
Clethodim rate Metl_hOfti_ of  Cultivation Cost of $32.00 ha'. This equates to a 17% reduction in
application

cost and a 25% reduction in herbicide input

- 1 . . .

$ ha compared with clethodim 1.0X broadcast, which was
1.0xt BCAST* - 38.60 : : N
10X BCAST CULT" 50.95 considered the commercial standard in this study.
1.0X BAND CULT 37.85 Results of these experiments indicate that
g:;gi Sgﬁi} CULT fffg johnsongrass control and cotton yield with clethodim
0.75X BAND CULT 34.55 at reduced rates broadcast were comparable to
0.5X BCAST - 25.50 : ;
0ex BCAST CULT 3785 control and ylel_d with full rates or the hand-weeded
0.5X BAND CULT 31.30 check. Clethodim at the 0.5X rate controlled four-to
Hand-weeded 2500.00 six-leaf (20-25 cm tall) johnsongrass well. Clethodim
Nontreated 0.00

t 1.0X = recommended label rate (140 g h3; 0.75X = at 0.75X was required to control johnsongrass in the
75% of recommended rate: 0.50X = 50% of Seven-leaf stage (>35 cm tall). Other research has

recommended rate; clethodim 1.0X = $ 26.25 ha shown thatjohnsongrass size and age may influence
+ BCAST = broadcast application; BAND= banded  graminicide efficacy, especially when applied at
application; herbicide application = $ 12.35 ha. reduced rates (Jordan et al., 1997)

1 CULT = one sweep cultivator pass at 1 week after L . . .
treatment. Cultivation = $12.35 ha. Cultivation did notimprove johnsongrass control

# 100 hours ha' at $5.00 hour? required five times during when clethodim was applied broadcast. In banded
growing season. applications, clethodim integrated with cultivation
Johnsongrass in the nontreated check reducederformed well (>90% control) when johnsongrass
cottonyield 42% compared with the average of plotswas small. Early research indicated that cultivation
receiving clethodim. Yields were similar in the hand- alone cannot provide acceptable weed control
weeded check and all clethodim-treated plots.(Snipes and Mueller, 1992).
Although johnsongrass was controlled only 80% or  Collectively, this research demonstrates that
less 4 weeks after treatment by clethodim at the 0.5Xeffectiveness of clethodim at reduced rates is
rate broadcast or clethodim at any rate banded, thdependent upon timing of application. In 2 of 3 years
level of control was apparently adequate to avoidof this study, weather factors delayed timely
yield reduction. herbicide application. However, clethodim at 75% of
the manufacturer’'s suggested rate still controlled
Cost of Johnsongrass Control johnsongrass. Use of this rate resulted in savings of
$6.60 ha'.
Cost varied among systems depending upon
clethodim rate, method of application, and use of REFERENCES
cultivation (Table 5). Itemized costs included
clethodim 1.0X at $26.25 ha and herbicide Anderson, W.P. 1996. Weed science: Principles and
application or cultivation at $12.35 Héor each trip :‘Ap’\ﬁ’"catl'znffrd ed. West Publishing Co., Minneapolis,
over the field (Stokes, 1997). Price for clethodim is PP et
the average of quotes provided by three majorgridges, D.C. 1989. Adjuvant and pH effects on sethoxydim
agricultural product suppliers in central Texas and clethodim activity on rhizome johnsongra&srghum
during the spring of 1998. The preemergence  halepensg Weed Technol. 3:615-620.

appl|cat|qn ?fguc()jrr_leturon pre_emerglenf:e ar;]p“%atlogBridges, D.C., and J.M. Chandler. 1987. Influence of
was not included in economic analysis. The hand- johnsongrassSorghum halepenyéensity and period of

weeded check included 500 hoeing hours' laa competition on cotton yield. Weed Sci. 35:63-67.
$2500 ha'. No cost was applied to the nontreated
check. Buchanan, G.A. and E. R. Burns. 1970. Influence of weed

Control costs for systems using clethodim at competition on cotton. Weed Sci. 18:149-154.

1.0X ranged from $37.85 to $_50-957h@]-ab|e 5).  Buhler, D.D., J.L. Gunsolus, and D.F. Ralston. 1992.
The treatment that consistently controlled Integrated weed management techniques to reduce
johnsongrass well enough to avoid yield reductions  herbicide inputs in soybean. Agron. J. 84:973-978.
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Horowitz, M. 1972. Early development of johnsongrass. Weed Pleasant, J.M., R.F. Burt, and J.C. Frisch. 1994. Integrating
Sci. 20:271-273. mechanical and chemical weed management in Ze (
may9. Weed Technol. 8:217-223.
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