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ABSTRACT

ThlS study was conducted in 1972 and 1973 to deter-
mine the effects of trifluralin (a,a, a—dlnltro—N N-dipropyl-
-p—toluldlne) and diuron 13~(3,4—d1chlorophenyl)—l,l—-
dimethyluteai on the stand and yieid of cotton (Gossypium
hirsutum L,). |

Trifluralin and diuron were applied to the soil by
two methods, (a) preplant incorporated broadcast before
.furrowing and (b) preplant incorporated broadcast over-the-~
bed after furrowing,

. Trifluralin and diuron were enblled alone and in
comblnatlon at rates of- 0, 0.5 6,.0,84,‘and 1.1 kg/ha for
trifluralin and at 0, 1.1, l,7,land 2}2'kg/ha for diuron.

Stunting.of cotton seedlings was observed in all
plots treated with higher rates of trifluralin applied by
- either two ﬁethods of application. Recovery of stunting to
‘normal growth. occurred in 6 to 8 weeks

When trifluralin was added to dluron a reductlon of
:dluron symptoms in cotton was observed and also some protec—n
“tlon of cotton seedllngs from dluron was achleved

Dluron at 2.2 kg/ha applied preplant incorporated
broadcast before listing in cOmbination with trifluralin .
reduced stands of cotton by over 50% regsrdless of4the rate

of trifluralin.

vi
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Trifluralin and (or) diuron applied broadcast before
furrowing resulted in more stunting and loss of stand and

yield as'compared to treatments made broadcast over-the-bed

after furrowing.,



INTRODUCTION

Application of herbicides to the soil before plant-
.ing has become an accepted practice in most cotton

(Gossypium hirsutum L.) growing areas of the United States.

Using herbicides in combination may have the advéntages of
'lower'costs,'better weed_control,rincreased safety, and

_ lesé soil residue compéredvto the application of'a:éingle'
herbicide. Single tankvmix combinations that ihclﬁde a
herbicide that controls broadleaf weeds‘with'one tdrcbntrol
‘graSSy weeds may broaden the spectrum of herbicide activityw
, Also? it is often possible to lower the rate of éach
’“fherbicide without affecting weed qontrél. o A‘

| Trifluraiin (gyg,gﬁdinitro—g,Qfdipropyl?gftoluidine)
7~is.widely.used.as a preplant herbicide for control of many
'~grasses and some broadleaf weeds in cotton in southwéstern

_United States. Rates are critical. The spectfum of weeds .

"j,CQntrolled‘by’txifluralin‘mayube:eradened by increasing the .

raﬁe.of application. HoWever, this may result in crop
injury and (or)' loss of stand. ‘

Diuron 13=—-(3,4—A-Adichl'oroph'eriyl).—.—l,lvdimethylurea] has
 .a1sojbeen used by cotth‘growers_éérosS the cotton belt er',‘
ﬁahy years asxa'poétemergencé treétment for thechntrol of.
”Abroédléaf weedsiand some.grasses‘in éottoh, Inco?poratedv,
- preplant applicatioﬁs of diuron have frequently injured'or

1



killed cotton seedlings, especially when cotton seed is
planted iﬁ the soil zone of diuron treatment.

Trifluralin inhibité lateral rooﬁ growth of éotton
seediings in the treated soil zone (2, 5, 13, 22, 25, 29,
33, 42, 43, 46, 60), When diuron and. trifluifalin are used
ih combinaﬁion,ltrifluralin inhibits the development of
lateral roots. Consequeﬁtly, upﬁake of diuron is reduced
- and severe injury to the cotton seedling is prevented (29).

| The purpose of this study was torévaluate the
éffectsbof rates of trifluralin and diuron applied'préplant

singly and in combination on stands and yield of cotton.

-



LITERATURE REVIEWV

This review will be oriented toward: (a) diuron
_and its effects on cotton and other plants, (b) trifluralin
fband;its effects on cotton and other plante, (c)‘herbiCide
.combinétions, and (d) response of plantsrto pesticide
combinations° |

‘Effects of Diuron on Cotton
and Other Plants

Diuron has been registered for many years to control
Aweederin cotton., Diuron has been used as a selective or
non-selective soil or foliar-applied herbicide on many
iagronomic and horticulture crops and as a soil sterilant fOt_
noo—cropland areae. Although it has been used primarily
postemergence in the southwestern cotton groWipg area,:it
’iS%then applied preplant:and~preemergence9

Accordlng to Hlll (37) diuron is.adsorbed on SOil'V
particles. The amount adsorbed is determined by soml
properties such as clay content, types of clay, and»orgenic
matter content, ‘Adsorption-increases és the organic:matter‘
tcontent and (or) clay content lncreases.f Ashton (12)

. investigated the movement of diuron and other substituted
urea herblcldes by using 51mulated furrow irrigation
}condltlons. The effectlveness of diuron was 1nfluenced by -
the amount of clay and organlc matter in soils whlch

3



adsorbed_these herbicides so tenaciously that-a‘portion of
’thE”applied material was biologically inactive, Diuron
applied to the sofl surface and subjected to furrow_irrigae
tion in the absence of rain or overhead irrigation remained
“close to the soil surface. Hance (31) studied competition
for-adsorption sites between diuron and water, He concluded
there was competition between water and diuron for adsorp-
tion~sites and diuron was a. more effective competitor at
soil organic matter surfaces. Organic matter was the most
1mportant site of adsorptlon of diuron by soils,

Upon appllcatlon to 3011 surfaces, the effects of.
diuron are slight until moisture has moved the mater;al
" into the root zone of plants., Movement of diuron will
:occur through translocation from roots upward through the
plant in the xylem, althOugh it can be taken up by stems
and (or) leaves (14, 20, 24 37)° Diuron does not move
downward in the plant to the roots through ‘the: phloem The
addltlon of a surfactant with dluron spray does not cause
the material to move downward (14, 24).
| One of the primary sites of action for diuron is in
rthe.leaves of green plants.  Once in the leaves, diuron
affects photosYnthesis and affected leaves canhot |
synthesize and eventually die?' Susceptible plants show |
chiorosis in leaves followed by necrosis, wilting, and

death (18, 37).



According to Geissbuhler (24) diuron inhibits the
evolution of oxygen in the presence of living chlorophyll
AWhich affects the photosynthetic mechanism in plants;

- The primary mechanism for degradation of diuron in
the soil is through activity of soil microorganisms which
use diuron as a source of energy. Microbial actiyity and
‘diuron degradation is dependent upon‘several factors such
as temperature, good soil tiith, favorable soil moisture,
end good farming practices (19, 37). Sheets and Crafts
(54) indicated that microorganisms capable of inactiveting
'bdiuron'are probably present in most soils. Under condi-
tions of the arid western'etates, breakdown of diuron could
be greatly retarded by lack of sufficient moisture.

Weldon and Timmons (62) determined that irradiation
on exposed diuron caused a progressive degradation of the
‘material, Illumination of the chemical for a 28-hour period
resulted in a 75% decrease in biological‘activity; However,
under field conditions, diuron is generally partially pro-
tected from irradiation by incorporation into the soil and
therefore, photodecomposition has not been demonstrated to
be a major factor in ite disappearence~from the soilr(39).

Hamilton et al; (30) reported that when diuron was
applied and incorporated before furrowing for cotton pre-
plant irrigation, stands were reduced. Stand reduction was
most severe when cottonseed was planted within or above the

layer of diuron~treated soil. Arle and Hamilton (iO)



concluded that diuron alone applied preplant and disked in
at 1.7 to 2.2 kg/ha reduced cotton stands by 50%. Hamilton
and Arle (28) found that preplanting‘application of,diuron~'
alone caused some chlorosis of coﬁtonrfoliage aboﬁtrlO days
afﬁer cotton emergence, Cotton yieids;‘fiber perérties,
‘and boll components were not affected, 1

Arle and Hamilton (9) foundrthat over~the«top
rrapplications of diuron caused temporary éhlorosis of cottén
foliage. In a 3~year trial, diuron at 0.55 kg/harénd 1.1
kg/ha plus or minus surfactant in 374 liters/ha of wéter
‘was applied over~the-top of cbtton 2, 4, 6, and 8 weeks old,
The higher rates caused more severe symptoms and stunting
which was pronounced in younger plants. The addition>of a
jsurfabfant increased toxicity of diuron and redﬁéed yields -
of seed cotton by 8 to 12% compared to that of diurbn,alone.

Eshel (20) determined the tolerance of diuron to
‘cotton by growing cotton in a solution and treating specific
‘anatomical sections with the herbicide. Tests shbWed that

>diuron entered the plant via roots. . No injury'Occﬁrred to

' cotton when diuron was applied to the shoof zone‘onl.y° of

all the compounds tested, diuron was most toxic to cotton

_whén'the entire root system was exposed to treated soil or
Solution. The detoxifying process of diuron-by cbtton
'_{?oliage was not rapid enough- to e;iminaﬁe the achmuiation

' “of lethal concentrations.



Upchurch (58) reportedlthe'influence of SOil?
V,moisfure content on the response of cotton to diuron; He
vtested the response of cotton to dluron under varylng soil
i»mo;sture,reg1mesq Soil mixed w1th dluron under all 5011
'ﬁOiSture levels produced plants havlng nearly equal,amounts‘
“of'green matter, dry matter, and plent height.- TheAvisual
.thtotoxic properties of diuron were more toxic under moist
soil conditions than under dry conditions. Upchnrch (59)
'felsofstudied the:feotors influencingetheephytotoxicity and
plentfselectivity of diuron.' Cotton and nyegrass (Seoale'e
cereals L.) were‘grown on 12 soilztypesrcontaining varying -
amounts of diuron-to determine the‘effects of soil
properties on the selectivity and'thtotoxiciEyfof diuron.
‘prproxlmately lO tlmes as much dluron was. requlred to
~produce a 50% reductlon in dry shoot weight on some s01ls
és on other soils. Organic matter content and catlon
eﬁchange capacity were highly correlated with growth reduc~
. tion. The type of colloids found'in the soils did not

1iinf1uence the,bhytotoxicity of diuron, . The seleotive
o ﬁerbioidal properties of diuron Were{not'influencedjby'soil
pronerties.

Research.conducted in Arkansasr(6l) studied stand

'1osses of cotton Varieﬁies’caused bybpreemergenoe'appiicaé
_itions of herbicide5s Dluron was applled at l 1. kg/ha in: |
>45 llters of water/ha ‘Diuron as a preemergence herbicide

caused no stand reductlon.



Porter et al. (50) applied diuron preemergence at

0;33 kg/ha in 374 liters of water/he. There were no effects"
‘of diuron appiied preemergehce on either stands or yield
"of cotton. N
| Harris (32) reported thet diuron when used pre-
emergence or postemergence at 1.1 kg/ha was ajsuperior

rreatment for weed control compared to other herbicides.
,;Weeds were controlled and iittle or no reduction in cotton
~ yieid was observed in this experiment. _Diuron did not
-éccumulate in the soii ar_rates used.

| Arle, Miller, and Sheets (11) demOnstrated that seed
-cotton yields were geherally not affected by annual applica—
tions of monuron [3—(Efchlorophenylj—l;lvdimethylurea]'and
,diuron, Diuron causedbno adverse effect on cotton seedlings;

vhowever, the diuron residue affected the growth of oats

'(Avena sativa L.) and bérley (Hordeum vulgare L.) planted

0 to 12 months after application,

Effects of Trifluralin on Cotton
and Other Plants

Trifluralin is an organic herbicide belonging to the
family of substituted dinitroanilines. Itris a selective,
Véreemergence, soil~incorporated herbicide which controls e
Wide variety of érasses aﬁd broadleaf weeds (7). It is used
in many agronomic and horticulture crops,r Trifluralin can
be effectively applied.as a preplant, preemergence, or

postemergence herbicide to control weeds in cotton. Tests



-iﬂ‘allAcottdn—producing éreas of the United States suggest

'it does not affect established weeds (36) . ‘frifluralin is

_primarily used as a soil incorporated herbicide to_contfol
grassy weeds.

Ford -and Massey (22) reported that due to low water
soiubility, susceptibility to ultra~viole£ light degrada-
Htipn, and volatilization from soil surface, trifluralin
‘required soil~incorporation to insure maximum herbicidal
activity., Soil-incorporation enhanced the performances of
'ﬁrifluralin in several ways: (a) soil incorporation
eliminated need for rainfall or irrigatibn to move herbicide
inté the soil, (b) provided longer weed control than surface
"applications, and (c) less of the herbicide was required |
when soil-incorporated than when surface applied,v
| ‘The mode of-action of trifluralin is-not under-
'sfood,A It will inhibit normal root grthh by.inteffering‘

- with cell division and differentiation in rooﬁ,development
(2, 5, 13, 22, 26, 34, 38, 43, 46, 47, 57, 60). Hacskaylo
and Amato (26) found thaﬁ trifluralin caused clubvshaped

‘radiclesq They also found a disorganized nuclear division

- in cells behind thé tiplof treated roots. Cells of treated
_:oéts showed no mitosis and untreated roots'showed all

stages of mitosis,l Oliver and Frans (47} studied the

 inhibition of cotton and soybean [Glycine max (L.) Merr,]

‘roots from incorporating trifluralin in the soil, They

reported that a compensation phenomena occurred with lateral



i0
roots in éottdn. When the lateral rooﬁs were inhibited
.raiong théVtaproot exposed tQ trifluralin;treated soil, the
nﬁmber.bf:iétéral roots incfeased.alongithat'portibn
: immédiatelygbelow_the untreated soils.
| Vannoorbeeck (60) also reported:thét cotton
seedlings_reacted to trifluralin which was incorporated
into the soil root zone by producing mére secondary roots:
on the portion of the primary roots npf in contact with the
herbici:de° 'He also reported that the threshold level for
root iﬁhibition was 0.55 kg of'trifluralin'per 2.5 cm of
soii, lThe bioactivity of this concenﬁfa?ion of trifluralin
Qaéfiﬁflﬁenced by the depth of incorpofationg |
| erRésearchers (2, 60) have reported that lateral root
grdw£h of cottoﬁ was- affected more by‘depth.of incorporation
;thaprby dosage, though taproot growth was essentially uﬁ—
.affectéd° They (2) also reported thaf'trifluralin applied
to leaves did not affect growth. ‘Stunting of plants can
occur independent of the effects on foot growth, When
trifluralin was incorporated in'thé soil above the seed,
 §t#ntin§ bf the seedlings was‘obséfvgd;ubut lateral roQt'_
Zgroch>was hofraffected. Appérently;'the'herbicide entered
;the1Emerging seedling through the‘ﬁjpocotyl, cotyledons |
‘and (or) a terminal bud. - Trifluraiin injury occurs pri-
-marily during the germination brocessiand seealing stage of

”deVelopment,r It has no effect on dormant seeds (22).
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- Anderson, Richards, and Whitworth (25 evalnated
injury by incorporatingvfour rates of trifluralin prior to
planting within the zone of incorporation. Depth of
incorporation had a greater influence on lateral root growth
than dosage. Growth of the primary root was essentiallyv
‘unaffected and secondary root development-was prevented only
v‘on that portlon of root grow1ng in treated soil.

Mallory (44) studied some morphologrcal and
anatomiCal differences between cotton and-safflower

(Carthamus tinctorius L.) treated with and without tri-

fluralin. Eight hours after treatment the initial effect
'of trifluralin on the primary root_of cotton and safflower
was on the cells in the region of elongation; éells became
abnormally enlarged in the radical'plane of the root. After'
prolonged treatment there was a gradual reductlon in the
reglon of active cell division—«~the aplcal meristem, After'
120 hours, the root apex enlarged abnormally and caused the
disorganization of the apical meristem and the loss of its
meristematic properties. He agreed with other researchers
‘that the mitotic process was affected bytthe h_erbicide° He
‘also reported that’cotton lateral root development'was not
"complete, but safflower lateral roots developed normally.,
Ketchersid, Boswell, and Merkle’(4l) studied the

uptake and translocation of substituted .aniline herbicides

in peanut f(Arachis hypogaea L.) seedlings. Greatest

absorption of trifluralin occurred when seedlings were



12
germinated‘in untreated soil and transplantéd into treated
ébii than when germinated in treated soil for the same
period. As the age of seedlings iﬁcreased, absorption
decreased. High concentrations of trifluralin were found
in the treated area and the cotyledons of seedlings
'germinated in treated soil. Fiéld studies indicaﬁed that

lpeanut injury may occur when using triflufalin.at,a,rate of
0.55 ké/ha or more. Symptdms of injury includédrstunted
grthh, shortened internodes, and lack of 1éteral'root
development., Usually symppoms,disappeared after'2 to 3
weeks. They (41) also reported that similar Symptbms of
~injury have been found in cotton. Recent experiments with
»éotton indicated that the effect produced by trifiuialin |
may be due to uptake by hypocotyl,.cotyledons, tefminal
bﬁds, and roots, |

Menges and Tamez (45ffstudied thé_movemeﬁt and

.persistence of trifluralin‘iﬁ_irrigated soil. lRegardless

of rainfall, trifluralin remained within the o:iginalAsoil
zone of incorporation. Trifluralin persisted longer in
soils as dépth of incorporation increased. Trifluralin did
not persist in appreciable amounts 12 months after treatment
of 1.1 kg/ha. At this rate, significant residué of.tri—
‘fluralin was detected-after 6_monthé‘only when tiilagé was‘_ 
'réStfictedg Trifluralin was more fépidly degfadedkin lower
soil debths or was moved upward in a vapor state during the

period between bed preparation and soil sampling,



13
Probst et al. (51) studied the fate of trifluralin

in soils and plants., They reported that crops tolerant to

the.herbicide ihélude éotton, séybeéns, snapbeans (Phaseolus_:

vulgaris L,), lima beans (Phaseolus 1unatus L.), safflower,

carrots  (Daucus carota L.) and several'transplanted crops

such as tomatoes (Lycopersicon esculcentum L,) and peppers -

(papsicum\frutescens L.). They feported that degradation
studiés on frifluralin in field soils'showed a decteasé to
va‘concentration of 10 to 15% within 0;5 to 1 year, .Exten—
sive résidue.analysis of tolerant crops indicated that
>trifluraiin wés not readily absorbed.from soil, |
savage and Barrentiﬁe'(52)vrépérted on the persiSv§f

tence bf triflﬁralin as it was affectéd'by depth‘of
indorporatién, The deeper thé.incofpdratidn'the greater
'the”persistence of trifluralin, They‘also postﬁléted thatl
frifluralin VOlatilizatién decreaééd’wifh‘an increase in
depth of incorporation, Volatilizatidn'appeqred to be an
,importéht‘mode of trifluralin dissipation from the soil.

| Parka and Tepe (49) collected $oil saﬁples from
1.07 locatioﬁs following the commeréiai applications of
, triflurélin for 1, 2, 3, or 4 consequﬁiﬁé years. vAnalysié‘
,Vofbspii Saﬁples indicated that trifiﬁralih did not accumu~
latg‘wifh repeated annuél applicafioﬁégand that a steady and
continﬁouS’decline in the level of trifluralin preseht in
the soil occurred. It was also reported (22) that'triv‘

fluraliﬁ was strongly adsorbed by clay and organic matter,
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The resistance to leaching supported the premiee'of strong
5inding to the soil. Perka and Tepe (49) also reported an
increase in activity of trifluralin occurred when incor-
porated as compared to surface application,’ They suggested
loss of trifluralin by either volatility or photodecomposi—
tion, Examination of soil samples showed no specific -
_microorganismvwhioh caused'triflurelin'degradation‘
Temperature was directly related to rate of decomposition,
the highek the temperature the greater the decomposition.

Gagnon (23) studied the persistence of seven
dinitroanilines under irrigated and desert fallow condi-
tiohs. The herbicides were incorporated immediately
following treatment with a double disking to a 10 cm depth.
PlOte represented both;irrigated and fallow conditions;.

The fallow plots reoeived no irrigation. Perxr cent emeréence

of sorghum (Sorghum-vulgare L.) was a sensitive indicator at
1 day and the 2% and 4-month intervals, but sensitivity was
lost at the 8- and iZemonth intervals, Persistence of
ttifluralin was strongly influenced by moistureq Herbicide
loss was greatest in irrigated borders between 4 and 12
months,

Anderson, Richards, and Whitworth (3) studied
leaching of three‘herbicides using soil columns. Using a
clayvloam soil, they reported that trifluralin leaching was
minimal, Triflufalin, however, leached more than benefin

(gfbutylvgfethylri,_,gftrifluoro—Z,6~dinitr0vgftoluidine)r
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but lesé than nitralin[4v(methylsulfonyl);2,6—dinitro-§,§—'
'dipropylanilineL Gagnon (23) aiso_reported that no leaching
.of trifluralin oocurred below the'zone,of incorporation,

Ford and Massey (22) reported that triflnralin'was
strongly adsorbed on the soil and wos extremely_resistant to
movement by water. Trifluralin did not leach and in,furrow.
i?rigation there was little, if any, lateral_movemen£, They
also found thét trifluralin if notnincorporated,will;
volatilize and this can be an important source of,herbicide
loss., '

Wright and Warren (63) studied photochemical
decomposition of trifluralin by.exposing giass and soil‘
b'».surfaces treated with trifluralin to sunlight and”a

iﬁercuryﬁvapor source, Glass treated with triflurélin and

- exposed to sunlight for 4 to 6. hours resulted_inio‘ioss of
phytotoxicity. Soil surface exposure showed that photo--
.degradation occurred, but at a much reduoed rateiﬁhan that
of the glass surface. |

Studying the effects of trifluralin on cotton
seedlings, Anderson et al, (2) found reduced yieldé if
‘dosages greater than those recommended were soilw
incorporated below where‘the'seed was plénted; Stunting
. occurred at l%l,kg/ha at all depths of incorporation;
| 'FStandifer, Sloane,‘andlwright.(56) étudioa ﬁhe
) effects_of ropeafed trifluralin applicaﬁions on ﬁhéfgrowth

of cotton. Treatment of cotton plants with four  times the
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récbmmended herbicide rate injured cotton, HQwevér, this
did'not affect ultimate plant height or yield. Trifluralin
at 4.4 kg/ha applied at planting time had no effect on the
cotton root system if the herbicide was not placed below
seed depth,

| Hamilton and Arle (28)Idemdnétrated that trifluralin
controlled weeds resulting in increased cotton production. |
Triflufalin applied at twb rates at layby gave better grass
control than broadleaf control and did not effect the
‘development of cotton plants, Preplant application.bf 1.1
kg/hé;of trifluralin caused'temporary stunting of cotton
Séedlings for 4 to 5 weeks. They also reported that stands

were reduced 15 to 25% when Rhizoctonia solani Kuehm

‘occurred in plots receiving preplant trifluralin treatments.
,Agamalian (1) found that the addition of PCNB (Penta-
chloronitrobenzene) to B.vsolani and trifluralin treated
soil significantly increased cotton emergence and fresh
weight and significantly decreased hypocotyl infection
S at 23 C, |

Chandler and Santelmann (16) investigated the interw
action of four herbicides with R. solani oﬁ seedling cotton.
Studies were conducted in growth chambers and field tests.
Seedling diseases were caused under both conditions and
'interaétions injurious to the cotton occurred between -
itrifluralin and a lOW'levél of R. solani. This occurred

"only when the herbicide was used at a high rate,
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| Eslami (21) studied the effects of trifluralin end
temperature on seedlings of three cotton varieties. All
»concentrations of trifluralin teduced top‘end noot growth
.of the“three cotton-varieties,r ThereAwas-noysignificant
interaction between temperature and concentration of tri;
fluralin in their effects on cotton seedling growth.
tArle‘and'Hamilton (7)_found that cotton eﬁergence
was not affected by'applicatione of trifluralin. Applica-
tions of trifluralin before furrowing temporarily retarded
seedling growth; however, 6 weeks after emergence, growth
differences of piante in tredted-or untreated plots'wefe no
longer evident. Significant increases intseed cotton yields
were obtained with 1.1 kg/ha of trifluralin disked in before
furrowing compated_to the nonftreatedrcontrol;
| Guse and Schwer.(25) teported the effects of soil
texture, rates, and application methods of trifluralin on
~cotton, Cotton seedlings were stunted when-l,7 and 3.3
kq/ha_of trifluralin were used;‘ Prepiant, incorporated
treatments were superior in their consistency of performance
and gave longer duration of weed controlev Cotton exhibited
a_highfdegree of tolerance to trifluralin with soybeans
somewhat less tolerant, Surface spray‘treatments occa-
sionally gave accepteble weed control, However, they were
erratic and did not provide as good late season control as

the incorporated treatments.
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Schrader (53) evaluated 11 dinitroaniline herbicides
on cotton, peanuts, and soybeané,on soils ‘with several
" organic matter levels., He obéerved no injury when tri-
fluralin was applied preplanf,incorporated on sandy loam
soil with 4% organic matter.  Slight injury occurred with
soils with 1,.2% organic'matter when trifluralin was épplied
.at 0,55 and 1.1 kg/ha. At 1.1 kg/ha trifluralin maintaihed
good grass control through midseason,

Research conducted in Tennessee (48) in 1972
compared trifluralih to newer anilines in.their effect on
Weeds.and phytotoxicity to crops. None of the newer
dinitroanilines were superior to trifluralin in weed
céntrdl or crop tolerance.

Buchanan et al. (15) evaluated the,performance of .
dinitroaniline ﬁerbicides in peanuts. Theyragreed with
Schrader (53) that preplant incorporation applications of
0.83 kg/ha controlled annual grass weeds, >Preemergenée
appliCatiéns were less effective than preplant'incorporatibn
applicétions.. Weéd control‘ratings of pfeplant incorporated_
treatments were superior to preemergence applications.
Peanﬁts were generally tolerant to-trifluralin with no
foliage injury. Rates of 1.1 kg/ha or less‘did not reduce

yield.
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Herbicide Combinations -

Some disadvantages of using herbicide combinétions
are: (a) some mixtures are incompatabie, (b) dealing with
 two chemicals there will be‘mbre chance for human error in
weighing and measuring corre¢t amounts, and (c) difficult
to dbtain registration df herbicide combinations (17,
:35,'55). | |

Kerr (40) reported that trifluraiin plus fluometuron
[1,1~dimethyl-3~(a,a,a~trifluoro-m~tolyl)urea] at 1.1 plus
0;83 kg/ha respectively when ihcorpOrated by disking con-
trolled weeds just as well as when the fluometuron gomponent
waé applied after planfing at 1.9 kg/ha. |

Arle and,Hamilton (7) applied trifluralin and diuron
preplant under several cultural practices,A Applications
were made before disking'and furrowing prior to preplant
irrigation, before furrowing prior to preélant irrigation,
,andfafter preplént irrigation before harrowing to prepare -
the seedbeds. Rates used weré diurbh at 1.1 to 2.2 kg/ha
and trifluralin at 0.55 and 1.1 kg/ha. Emérgence of cotton
was not affected by preplant applications of the herbicide
- combinations, bHowever,>On plots treated with diuron before
fﬁfrowing,‘mahy seedlings became chlorotic énd remained
stunted for several weeks,

Two tests were conducted in Arizona (8) in 1964 to
evaluate combinations of two herbicides.in one or two pre-

plant applications for control of annual weeds on irrigated.
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cotton. In one test, a single'application of two herbicides
was made immediately before furrowing for the preplant
irrigation, Combinations used were 0,83 kg/ha of trifluralin
with either 0.83 or 1.1 to 1.4 kg/ha ofdiﬁron° The secohd
test, a prefurrowing application of (.83 kg/ha of triflura«
lin, was foilowed with an application of l,l‘kg/ha of diuron
‘after furrowing before the finaliharrowing of the seedbed.

' All_pﬁeplant herbicide'combinations which contained'tri«m
flurélin stunted cotton for 2 to 3 months. Cdmbinationé'
which contained diuron caused temporary chlorosis ofbcotton_
_Yféiiage; Preplant herbicide c¢mbinations which contained ‘
trifluralin reduced cofton séedling stands 12% at emergence
and 25% at thinning. Herbicide combinations gave 95 to 100%
" contrbl of annual grasses until harvest, Broadleaf weed
conﬁroi was 77 to 96%° All herbicide combinations resultéd'
in increased yields of cotton. There was no difference in
weed control or response of cotton when the two herbicides'
were applied separately. or cqmbiﬁed in a single preplant --
. application, | |

| Andrews eﬁ al, (4) evalﬁated herbicidal combinations.
of.alachlor 12—chloro~2‘,6'vdiethylvgf(methoxymethyl)
~acetanilide] in soybeans, ' The éombiﬁingiof a}achlor_with
DNBP (2,4wdinitr0v6v§§gfbutylphenbl) and prometryh
I2,4rbis(isopropylamino)w6—(methylthio)vgvtriazine]
increased activity on broadleaf species when compared to

'*alachlor,alonea
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Response of Plants to Pesticide Combinations

Researchers in Texas (27) investigated the effect of
~diuron and monuron on growth of seedling cotton and their.
effect when applied jointly with phorate [0,0-diethyl S-
r(ethylthio)vmethyl phosphorodithioate] and disulfoton
[0,0-~diethyl Sw2v(eth§lthio)ethyl phosphorodithioate].
Seed was treated with insecticides at different rates,
Herbicides Were applied preemergence on the soil surface;
Combinations of either monuron or diuron withlphorate or
~disulfoton reduced the margin of safety and increased
- phytotoxicity as compared with either chemical used. alone.
Kirby and Santelmann (42) studied the compatibility
- of tank mixtures of hetbicides and insecticideeg They
determined if interactions existed between tank mixes of
-selected herbicides and insecticides. These were eveluated
as to physical compatibility and whether'mixing influenced
the herbicidal phytotoxicity, Solutions were.mixed in
either 47 or 374 l/ha diluent. Mixtures were then used in
7 bioassay tests to evaluate for phytotoxicity-interacti‘ons°
?replant mixtures were sprayed on the soil. rTriflnraiin
mixed with furadan (2,3<Dihydro=2, 2~dimethyl~7<benzofuranyl
 methylcatbamate) or dasanit (0,0vDiethyl_OvI4:(methylsufinyl)
'phenle phosphorothioate) did not affect the activity of the
Vherbicide regardless of the gallonage used in the mixture.
Arle (6) investigated the effects of trifluralin |

‘plus phorate and disulfoton insecticides on secondary root
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dévelopment of cotton seedlings° Trifluraiin was applied
~and incorporated<into the soil at the rate of 1.1 kg/ha”
'albne or in combiﬁation with;disulfoton or phorate étfrates,
of ll;_22, and 44 kg/ha., Cotton seedling growth was"
inqreased when combinations of phorate and disulfoton with
xtrif;uralin were uéed as.compared to trifluralin alone,
_Phorate was more éffectivé than disulfoton in ovércoﬁing'the

inhibitory effect of trifluralin on secondary root develop-

- ment.

-].Hassawy_(33) sﬁudiedrthe effects-of trifluralin . :
alone and in'combiﬁatioh with phorate on cottoﬁ rdotfl |
develbpment in soii andnéulture-solution. VSoil appliéafions
of trifiluralin, phorate, and trifluralinwphorate.combinations
did not affect cotton germinatibn,' Trifluralinetfeated
vplahts Were shorter than phoratevtreated plants. The‘to£al
number éf lateral roots was reduced by trifluralin treat-
ments. Phoratevtrifluralinvéombinations increased‘the-
»number-gfvlateral roots Compared tb trifluralin—treated‘
plantéFI The mitotic procéss’of the pericyclic celié Was'
diStﬁrbed by trifluralin and trifluralin-phorate treatments.
In somé cells; divisions were observed but'differehtiation

" failed to occur,



" METHODS AND MATERIALS

This research was conducted in 1972 and 1973,
Varying rates of trifluralin and diuron were ﬁsed alone,
'and in combinations, tO'determine'the effectqoﬁ cotton
.stands and yield. Four field tests were conducted on three
cotton farms as follows:
1. Brown farm, Coolidge, Arizona{‘herbicides applied
broadcast before furrowing, February, 1972,
2, Gilbert farm, Casa Grande, Arizoha, herbicides
applied broadcast over~the-bed, March, 1972,
3, BroWh farm, Ceolidge,.Arizona, herbicides appiied
broadcast before‘furroWing,,February,A1973.
4, Pate farm, Casa Grande, Arizona, herbicfdes_applied

broadcast over—-the-bed, March, 1973,

Prior to herbicide application, soil samples were
_taken‘from»each test to determine the,sand, silt,eclay, and
organic matter content (Table 1). |

Each test consisted of 16 treatments applied to

plots 4 m wide by 12.2 m long. The experimental design was

& randomized complete block with four replications.

Each year herbicides were applied by - two methods:
{(a) broadcast and disked in 10 cm prior to furrowing for
‘the preplant irrigation and (b) preplant incorporated

23 .
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Table 1. Sand, silt, clay, and organic matter content of
the soil in each location of herbicide test.

'Organic

Classifi¢a~ Sand Silt Clay matter
Location tion (%) (%) - (®) (%)
Brown farm, 1972  loam 36 - 50 14 1
Gilbert farm, 1972 silty élay 5 50 45 - 1
Brown farm, 1973 sandy clay 63 29 8 2
pPate farm, 1973 sandy clay 61 33 6 2

over%the-bed after furrowing. Tops of béds Qere loWered
several centimeters from peaked shape priof to
vherbicide.applicatidn brbadcast over-the-bed. .The herbicides
 were thén iﬁcoxporated intovthe beds with a powerfdriﬁén,
rotéry mulcher 10 cm deep. "

| Applicétions of trifluralin and diuron weré made‘
.with.a K5 flood hbézle'operating at 2,8 kg/sq. cm, |
| Tfifluralin was applied at 0, 0.56, 0,84, and 1,1 kg/haQ 
Diuron was applied at 0, 1.1, 1.7, and 2,2 kg/ha. Tri-
fluralin at 0.56, 0.84, and 1.1 kg/ha wésrapplied in |
.ééméihation with diuron at 1.1, 1.7, and 2.2 kg/ha.

The cotton 'Deéltapine 16' was planted in all‘tests,
The‘éotton seed was planted in moist soil under a ridge -of
dry soil wich was later removed for emergence, |

l‘ In the center of each plot, 3 meters of row Were

permanently staked and stand counts were made after the
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first, second, third, and fourth postemergence irrigatiéné
af all locations except at  the Pate farm where three stand
cbunts were made (Table 2).

Each test was irrigated according to the moisﬁure
needs of the entire field'at eéch locaﬁion, Yield deter~
minations were made by harvesting the center two réws df
each plot with an International picker on October 15 énd 17,

1972, and October 22 and 23, 1973,



Table 2. Schedule of cotton stand counts at each location of herbicide test.

" Date of stand counts

After third After fourth

After first = After second
Location irrigation irrigation irrigation irrigation
Brown farm, 1972 April 20 April 27 May 4 = June 17
Gilbert farm, 1972 April 18 Apisil 25 May 2 May 25
- Brown farm, 1973A May 14 May 30 June 19 July 10
Pate farm, 1973 May 31 June 22 July 12

9¢



RESULTS AND DISCUSSION .

Qottonlstands
Cotton stands were not’affected by applying tri=
 flqralin or diuroneor'a combinafion of the herbicides.
N o?ervtheetop of'beds and ineorborating te a depth of>6 cm
(Tablesr3 and 4) . The eotton seed.was‘placed at or beiow
fhe herbicide and cotton seedlings developed normally,
Trlfluralln, although not readily absorbed inxthe‘:n

plant (22, 60), prevents growth of'latereivroots (Sin |
Cotton seed planted in the treated soii.must-germinaterand
-extend roots below herbicideétreated soil; When the
.eherbieideetreated zone was deep and a high rate used,
’stunting and.rednced root’gfowth has been observed, as has.
'increased susceptibility to seedling diseaSe*(lG, 27) .
ﬂDluron is translocated in the plant to the leaves where it
'_1nterferes with photosynthetic processes (18 37, 501; When
these herbicides are applied over-the-bed and 1ncorporated
‘ln the soil, the herbicide-treated area is determlned by
‘depth of incorporation, This'information wes‘used to avoid
»pianting in the herbicidewtreated,zenevwhich is likely the
reasen'injury was aveided. Trifluralin is immobile and
_diurenehas limitedAmerment in the soil, Furrow irrigations
generaily do no£ move theSe‘herbicides-and do not result in
-redueed stands. ‘This method ef applicatien.and incerpofation’

27



_ Table 3. Effects on cotton stands of diuron and (or)
trifluralin applied broadcast over-the~bed in

28

1972,
- Date bf stand countsl/
Treatment , : — —~
A v April 18 April 25 May 2 May 25
Trifluralin Diuron — - —
(kg/ha) (kg/ha) (Plants per 3.1 m of row)',

0.0 0.0 17 a 17 a 15 a 15 a
0.0 1.1 17 a 17 a 16 a 16 a
0.0 1.7 22 a 22 a 22 a 21 a
Q.0 2,2 24 a 23 a 22 a 20 a
Q.56 0,0 21 a 20 a 19 a 18 a
0,56 1.1 21 a- 20 a 19 a 17 a
0.56 1.7 16 a 18 a 17 a 16 a
0,56 2,2 22 a 22 a 20 a 20 a
0.84 0.0 18 a 19 a 17 a 17 a
0,84 1.1 18 a 18 a 16 a 15 a
0.84 1.7 21 a 21 a 20 a 18 a
0.84 2,2 20 a 19 a 17 a. 16:a
1.1 0.0 17 a ‘17 a 16 a 16 a

| 1.1 1.1 16 a 15 a 15 a 14 a
1.1 1.7 22 a 23 a 23 a 20 a

| 2,2 19 a 19 19 a a

1.1

a

17

multip

‘i/Values within a column followed by the same letter
are not significantly different at the 5% level of Duncan's

le range test.
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are not significantly different at the 5%

multlple

range test,

Table 4. Effects on cotton stands of diuron and (or)
: trifluralin applled broadcast over—=the-ped in
1973, :
v Date of stand countél/ :
Treatment . : ;
— e e May 31 June 22 July 12
Trifluralin Diuron — —_— ———
" (kg/ha) (kg/ha) (Plants per 3.1 m of row)
0.0 0.0 16 a 16 a 16 a
0.0 1.1 19 a 20 a 19 a
0.0 1.7 15 a 14 a 14 a
0.0 2.2 14 a 14 a 14 a
0,56 0.0 13 a 13 a 13 a
0.56 1.1 16 a 16 a l6 a
0.56 1.7 18 a 17 a 17 a-
0.56 2,2 18 a 18 a 17 a
0.84 0.0 15 a 16 a 15 a
Q.84 1.1 15 a 17 a 17 a
0.84 1.7 17 a 18 a 18 a
0,84 2.2 15 a 15 a 14 a
1.1 0.0 21 a 20 a 13 a
1.1 - 1.1 17 a 17 a 16 a
1,1 1.7 16 a 15 a 16 a
1.1 2,2 13 a 14 a 13 a
l/ —
Values within a column followed by

the same lettér
level of Duncan's
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ie'one of the safest methods of application but generally
_does not provide the degree of weed control achleved by
vappllcatlon of herblcldes to the 5011 before furrowing out
'for the preplant lrrlgatlon°

In 1972, cotton‘stands were not reduced by tri;
'fiuralin, but stands were reduced by certain diuron or
trifluralin—diuron combinations applied to‘the soil and
inoorporated before‘furrowing out (Table 5). Diuron at
dl,li 1.7, and 2.2 kg/ha and combinations of 0. .56 kg/ha of
trlfluralln w1th 1,7 and 2.2 kg/ha of diuron applied
broadcast before furrowing: reduced stands in June, 1972,
'In{the same test, combinations of trifluralin at 0,84
ikg/ha with 1.1 and 1.7 kg/ha of diuron signifioantiy
redoced final stand counfs. Trifluralin at 1.1 kg/ha
combined with 1,7 kg/ha of diuron reduced stands below that
of the check. Surprisingly, trifiUralin at 6;84 and 1.1
'kg/ha combined with 2.2 kg/ha of diuron applied broadcast“
‘before furrowing did not reduce stands in 1972,

s The effects of trifluralin and (or] didron appliea_
bfoadcast before furrowing in 1973 were'more pronounced |
»ﬁhan applications in 1972 (Tables 5 and 6). Six to 10 days
‘afﬁer emergence, seedlipgs in soil treated with diuron and
-trifluralinvdiuron combinations became chlorotic and died.
VThis could have been caused by the differences in irrigation
dates, amount of water applied to plots, cooler tempera-

tures, and other environmental factors. In 1973, cotton
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1.1

Table 5. Effects on stands of diuron and (or) trifluralin
o applled\broadcast ‘before furrowing for preplant- .
ing irrigation in 1972,
— : —
Date of stand counts=
Treatment — :
_ — S — April 20 April 27 . May 4 June 17
»Trifluralin- Diuron - — -
(kg/ha) (kg/ha) (Plants per 3.1 m of row)
0.0 VO,O 27 a 28 a 27 a 23 a
0.0 1.1 22 ab 19 ab 17 abc. 14 bed
0.0 1.7 19 b 14 b 11 bc 7 cd
0.0 2.2 24 ab 19 ab 15 bc 13 bed
0.56 0.0 28 a 27 a 26 a 19 ab
0.56 1.1 26 ab 24 ab 24 a 20 a
0,56 1,7 22 ab 14 b 13 be 11 bed
0.56 2,2 22 ab 21 ab 20 ab 13 bcd
0.84 0.0 29 a 27 a 26 a 23 a
0.84 1.1 22 ab 19 ab 18 abc 14 bed
Q.84 1.7 24 ab 21 ab 16 bc 13 bcd
Q.84 2,2 24 ab 20 ab 19 abc 15 abc
1,1 0,0 24 ab 25 a 21 a 15 abc
1.1 1.1 20 b 21 ab - 19 abc 15 abc
1.1 1.7 21 b 12 b 10 ¢ 6 d
2,2 27 a 24 a S 25 a 20 a

‘are.not significantly dlfferent at the 5%
multiple range test.

/Values w1th1n a column followed by the same letter
level of Duncan's

[
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Effects on cotton stands of diuron and (or)

Table 6.
' trifluralin applied broadcast before furrowing for
preplanting irrigation in 1973.
‘ _ . T7
Date of stand counts—
Treatment - -

Trifluralin Diuron

May 14 May 30 June 19  July 10

(kg/ha) (kg/ha) af7(?1ants per 3,1 m of row)

0,0 0,0 .31a  30a  28a 28 -

0.0 1.1 19 b 17 be 15 be 15 bed

0.0 1.7 'v9 de 6 a 54 4 e

0.0 2.2 7 e 34 2d 2e

0.56 0.0 17 bed 13 c 12 be 15 bc

0.56 1.1 25 ab 22 b 20 ab 18 b

0.56 1.7 20 be 18 be 16 bc 15 bcd

0.56 2,2 14 cde 12 ¢ 10 cd 9 bede -

0.84 0.0 17 cd 14c . 13 bc 13 bed

0.84 1.1 19 be 17 bc 15 bc 16 bc

0.84 1.7 17.ca 15 ¢ 15 bc 14 bed

0.84 2.2 12 cde 54 | 9cd 9 béaéff 

1.1 0,0 17 cq 15 ¢ 13 be 15 bcdf ”

1.1 1.1 20 be 15 ¢ 13 be 14 bed

1,1 1.7 15 cde 12 ¢ 9 cd 11 bed
2,2 11 de 6 a 7 cd . 7 cde

, ;/Values within a column followed by the same letter
are not significantly different at the 5% level of Duncan's -
-multiple range test. '
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stands were reduced by all rates‘of trifluralih and-(or)
diﬁron applied broadcast before furrowing (_'Tab.l‘é:G),P Also,
ih l973, stands of cottén were similar when diuron was
applied broadcast‘befo?e:furrowing at 2,2.kg/ha'with»all

iafés~of trifluralin compared to 1.7 and 2.2 kg/ha of
vdiuron applied alone. Stunting of cotton seedlings was
ObserVed in all plots treated with 1.1 kg/ha of trifluralin
‘applied broadcast before furrowing, but normal growth
-éécurred in 6 to 8 weeks. It has been reported (5, 7)
fﬁhat the 1.1 to 2,2 kg/ha fates of diuron disked in before
furrowing killed\cdtton'Séédlings and redﬁced stands, = It
has aiso been demonstrated (5) that trifluralin reduces
lateral root growth in the zone of incorporation and,
_fherefore, reduces. the efféct of diuronbon plants, .

In Juiy, 1973, diuron applied alone before furrow—.
'ihg stunted cotton. Even though trifluralin feduced étands;
: £he cqmbinations of trifluraliﬁ at 0.56, 0.84, and 1,1 kg/ha
and diuron at 1.1 and 1;7 kg/ha increased stands compared td
diuron at 1.7 and 2.2 kg/ha (Table 6). The addition of
frifluralin to diuron provided a margin of safety to the
cotton piant excépt when trifluralin was used with 2.2 kg/ha

of diuron.

Cotton Yields

In 1972, yield was not affected by trifluralih

and-(or) diuron applied broadcast over—thenbed'(Table 7).
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Table 7.
' trifluralin applied broadcast over-the-bed in
1972-1973. ,
Yield of seed cotton L/
Treatment -
e —— 1972 1973
o -Trifluralin ’ ‘ Diuron ——— —_—
- (kg/ha) (kg/ha) (kg/ha) (kg/ha)
0.0 0.0 - - 940 a 1990 ¢
0.0 1.1 : 1110 a 2790 b
0.0 1.7 - 1310 a 2620 b
0.0 2.2 _ 1110 a 3160 ab
0.56 0.0 1200 a 2420 b
0.56 1,1 940 a 2990 ab
0.56 1.7 01110 a 3160 ab
0,56 2.2 - S 1110 a 2990 ab
0,84 0.0 1110 a 3360 a.
Q0,84 1,1 ' 1110 a 3360 a
Q.84 1.7 ' 1110 a 3160 ab
Q0,84 2,2 . 940 a 3160 ab
1.1 0.0 740 a - 3160 ab
1,1 1,1 | 940 a 2990 ab
1.1 1,7 ~ 1310 a 3360 a
2,2 1110 a 2620 b

l/’Values within a column followed
are not significantly different at the 5%

.multiple

range test,

by the same letter
level of Duncan's
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In 1973} all treatments of trifluralin and (or) diuron
resulted in higher yields than the check (Table 7).,
| . Trifluralin applied broadcast before furrowing, at
1,l-kg/hafin 1972, resulted in significantly greater yield
) than 1.7 kg/ha of diuron and the combination of trlfluralln.
.at 0,56 kg/ha with 2, 2 kg/ha of diuron (Table . 8) None of
the herbicide treatments increased cotton yield compared tc
the checkg In 1972, there was no significanh difference in
yield due to herbicide treatments>app1ied broadcast before
'furrOWLng compared to the check | |
"In 1973, yilelds of plots treated with 0, 56 and 0.84
kg/ha of trifluralin applied broadcast before furrowing
Were not SLgnlflcantly dlfferent from the check,. All other‘
treatments of trifluralin and (or) diuron applied in this
manner yielded less thah the check. Diuron at:l,7 and.2,2
kg/ha and combinations of trifluralin and 2,2.kg/ha of
.diuron caused the'greatest yield reductionsg There was
artrehd for the additionicf trifluralin to diuron to reduce -
diuronfs effect on yield. In 1973, diuron applied alone at
l;l kg/ha yielded 1400 kg/ha of seed cotton as compared to
1670 kg/ha for the 0.56 kg/ha of trifluralin ih combination
wiﬁh'l 1 kg/ha of diuron., Diuron applied aione at 2.2 kg/ha
-»ylelded 400 kg/ha of seed cotton as compared to the
comblnatlon of trlfluralln at 0 56 kg/ha w1th 2, 2 kg/ha of
dluronewhlch yielded 1160 kg/ha (Table 8). This trend

suggests that the trifluralin-diuron combinations resulted
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'Table 8, Effects on cotton yield‘of diuron and (or)
trifluralin applied broadcast before furrowing
for the preplanting irrigation in 1972-1973.

Yield of seed cottoni/

Treatment .

| R 1972 1973

Trifluralin Diuron _— —_—
(kg/ha) (kg/ha) - (kg/ha) (kg/ha)
0.0 - 0.0 - 3530 abc 2320 a
0.0 ‘ 1.1 : 3160 abc - 1400 bcde
0.0 N 1.7 2420 c 890 e
0.0 | 2.2 2990 abc 400 e
0.56 | 0.0 3360 abc 1860 ab
0.56 | 1.1 3530 abc 1670 be
0.56 1.7 3160 abc 1500 bede
0.56 2.2 2620 be '- :-1160 cde
0.84 . 0.0 3530 abc 1730 abc
0,84 1,1 ' 3360 abc 1620 bed
0.84 1.7 | 2990 abc 1540 bede
0.8 2.2 3160 abe 1000 e
1.1 .- 0.0 ; '._ 3730 a ' 1310 bcde
1.1 1,1 3360 abc ‘, 1350 bcde
1,1 1,7 2990 abc 1200 cde
1.1 . 2,2 3530 abc | 900 e
Y.

~7Values within a column followed by the same letter
are not significantly different at the 5% level of Duncan's
multiple range test,



o 737.

ain'higher yields than the'same ratesiof diuron alone. The _

"reason for the hlgher yleld is thoudht to be due to
_:suppre551on of lateral root development by trlfluralln
_whlch resulted in less dluron injury to young cotton
vseedllngs. This reason can be further supported by stand

'cdunts.(Table-GL, 'In.l973,1standsjwere reduced 93% by

2,2 kg/ha of_diuron‘applied before furrowing., The same

ﬂtreatment ylelded 80% less than thercheck (Table 8); In;
'concluslon, data suggest that the severe stand reductlon

jcaused by hlgh rates of dluron resulted in reduced ylelds.

In some years, the addltlon of trlfluralln to the preplant4

comblnatlons;of dluron_could_reduce the effects of dluron

on seedling cotton.



SUMMARY

1 This study determlned the effects of trlfluralln .
'fand dluron applled preplant alone or in- comblnatlon on
_ stand and yleld‘of cotton for 2 years, Cotton'was planted
» 1n SOll treated w1th varylng rates of trlfluralln and (or)
_dluronﬂ: ‘The herblcldes were applled by two method8v (a) -
" preplant broadcast rncorporated before furrowrng,.and (b)
vpreplant broadcast 1ncorporated over—the—bed | |
v.l Cotton seedllng emergence was not affected by
u; trifluralin and (or) dluron applled broadcast before B
:furrowlng orAbroadcastroverethenbeds
ezpv-Applications of trifluralin and'(orl diuron applied"
o Nbroadcast over—the«bed dld not affect cotton stand
3. fDluron applled alone broadcast before furrow1ng in
1972, at 1. l, 1.7, and 2,2 kg/ha SLgnlflcantly
'b.reduced cotton stands compared to the check ‘ Cotton'
E'Cstands were not reduced by trlfluralln, but were
" reduced by certain dluron or trlfluralln—dlnron

- combinations.

b,4ﬁ Cotton stands‘were reduced by all rates of -
"-trlfluralln and (or) druron applled broadcast

,before furrow1ng in 1973°

38
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vields were not affected Byvapplications of tri-

fluralin and (or) diuron applied broadcast over-the-

bed in 1972,

“In 1973, when herbicides were applied broadcast

over-the-bed, yields were significantly higher thah
ﬁhe check. | | B |
In 1972, there was no sigﬁificant differénééuin
yield due to herbicide treatmenfs applied bfoadcast
beforé furrbwing compared to the check. .

In 1973, diuron and (or) trifluralin applied .

‘broadcast before,furrowing} eXcept 0.56 and 0.84

kg/ha of trifluralin alohe, reduced yield‘compared.
to check.

In 1973, a trend existed for the addition of

~trifluralin to diuron treatments to reduceqdiuronfs

effect on yield.
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