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ABSTRACT

Cancelling registration for use of 2,4,5-T would lower rice producers’
farm income $4.5 millioa in the rice areas of the Arkansas, Louisiana,
and Mississippi deitas, Loss in income would result from weed infesta-
tions that would reduce field yields and contaminate harvested grain,
The type of indigenous weed infestations and the close proximity of
cotton and soybeans limit the herbicides which can be used safely and
effectively. Through the vears, farmers and acrial applicators had
learned to use 2,4.5-T: thus, damage to susceptible crops has been mini-
ma! and weed control elfective, Inability to use 2.4.5-1 could also dis-
rupt existing domestic marketing practices and adversely affeet U.S,
dollar markets abroad. '

.
4

Keywords: Rice; 2,.4,5-T, Phenoxy berbicides: Chemical herbicides;
Noxtous weeds (rice); Pesticides: Lconomic impact;  Cost-benefit
analysis.
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SUMMARY

Canceltation ol the phenoxy herbicide 2.4.5-1 to
control weeds i rice would reduce farm income $4.5
million in the Arkansas, Louistana, and Mississippi
delias, Certain uses have been restricled because high
dosages of the herbicide given 1o rodents indieated
that 2.4.5-T may be harmfuf to humans, Rice pro-
duction tn these three Southern States requires inten-
sive control of weeds and prasses. Further, ellective
herbicides that do not injure rice or nearby cotton
and soybeian crops have been hard to find. Rice pro-
ducers spend about S04 million on 24,51 to con-
trol broadieat weeds: savings are §4.9 million, The
returnis close to S onevery dotlarspent for 2,4,5-T.

Restricting the use of 2.4.5-T would result in
income tosses of about 349 per acre if weed-infested
acreage is not treated. Quality losses would total 315
and vicld losses, 534 per acre,

The Mississinm and Arkansas. dt"h.lh wonld he
particularlv affected by a cancellation of the 2.4,5.T
registration. With no local milling facilitics,
Mississippi depends on the high quality of its rice to
attractoutside buyers. Therelare. lower quality would
adversely affect rice prices. The State's rice growers
spend about $0.2 million on 2.4,5-T annuaily. which
prevents losses of over SE8 miilion.

Although Arkansas has excellent milling and
marketing facilities. rice producers would incur
income fosses from reduced vield and some decrease

A PR FAL G T s e b L Trile L e men e Eae  mer TV b S Tk e we A% mear A0
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_in prices beeause of lower quality. In 1971, rice pro-

ducers spent about $0.2 million on 2,4.5-T and more
than §2,6 milfion in vield and quality losses were thus
prevented.,

The other major rice-producing areas in Texas,:

California. and Southwestern Louisiana do not use
2.4.5-T lor weed control because other less costly
herbicides are effective on indigenous wecds. Thus,
restricting use of 2.4,5-T would have little imiediate
impact. However, in the Louisiana delia area. which
has limited rice acreage, 2.4.5-T 1s necessary (o con-
trol some {ypes of weeds,

Domestic and foreign markets for rice could be
much affected. Arkansas and Mississippi supply
much of the rice used domestically today. Should
they be unable to meet domestic demand for high-
quality rice, other rice-producing States would shift
some of their high-quality export rice into these
markets. Such shifts would alter existing marketing
channels and seriously deter marketing agencies now
active in Arkansas and Mississippt, Dollar rice
markets abroad couid also be aifected since the major
U.S. asset is high-quality rice. Exports of inferior-
quality rice coutd mean losses in doflar sales and in
toreign exchange for the United Siales, The rice
carryover could increase and the U.S. Government
would have more rice to move through Federal
programs that have lower quality requirements,
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THE ECONOMIC IMPACT OF CANCELLING THE USE OF
2,4,5-T iN RICE PRODUCTION

By
Arthur R. Gerlow!

INTRODUCTION

LMY i o . ey o Al T S T A TR T it

Problem

- Formany years phenoxy herbicides have been used
to control broadleal weeds in the rice-producing
areas of the United States. The phenoxy herhicides
used in the rice areas are 2,4,5-1; 2,4-1>; MCP AL and
silvex.2 Recent laboratory studies indicate that high
dosages of 2,4.5-T, or an impurity identilied as a
dioxin, or both, may increasc the incidence of birth
defects in.experimental animals.? This finding has
been interpreted as a possible human health hazard.
Therefore, certain uses of 2,4,5-T have been
restricted, - these restrictions are extended 1o rice

.produclimi, the economic impact would be con-

siderable in rice arcas which rely on 2,4,5-1 fur con-
trolling broadleaf weeds.

Objective

The primary objective of this report is to estimate
the cconomic impact of restricting the use of 2.4.5-T
in the major rice areas ol the United States, Subjects
considered arc the reasons for using 2.4.5-T, the
avaitability of herbicide substitutes. the cost ot 2.4,5-
T applications, and the economic bencefits derived
{rom use. '

tApricultural  Eeonomiist,  FPLED. ERS, USDA, formerly
stationed in the Department of Apricultaral Econonics and Apri-
business, Louisiana State University, Baton Ronpe, La., now in
Washingien, D.C.

e appendix table 2 for more complete identifications of herbi-
cides and weeds.

Macteod, Cohn M., etoal., Reporron 2,4,5- 1A Reporl of the
Panel oo Herbicides ol the President's Science Advisory
Commitice.™ U.S. Govt. Print, O1fL, Wasl,, D.C. unnumbered,
Mar, 197].
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! Major Producing Areas

The major rice-producing areas of the United
States are located in four Southern States und
Catifornia (sec ligure). Louisiana. Texas, Arkansas,
and Mississippi produced about 80 percent, and
California, about |8 percent, of total 1971 pio-
duction. -

In Arkansas, the rice areas are Jocated in three
separate geographic regions. The Grand Prairie Arca
is in the east-central part, including most of
Arkansas, Lonoke, and Prairie Counties and a smali
part of Monree County. The northeastern area lies

between Crowley's Ridpe on the east and the White

and Black Rivers on the southwest and west,
including parsts of 15 counties. The southenstern area
is composed primarily of five countics located in the
Mississippi Delta. :

In louisiana, the rice area lics in two separate
regions. The southwestern area, the older and larger,
is tocated in eight parishes in  southwestern
Louisiana. The northern area is primarily in the
Mississippi Delta in [0 northeastern parishes,

The Mississippi rice arca is located in cast-central
Mississippi in |2 delta counties,

The Texas rice aren les primarily along the Gull
Coast in 17 southcastern counties,

The major rice-growing arca in California is found
in eipht counties in the northern part of the Sacra-
mento Valley, A small acreage of rice is also grown in
cight counties in the San Joaquin Valley,

Yalue of Production
Total value of the 1970 rice crop was approxi-
mately 5444 million dollars (table 1), 1o most Stales
where rice is produced, the crop represents a major
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Tahle 1~Rice harvested, yiekl per acre, pricluction, and value,
selected Suates, 1974

Avres Yielld Produe-

Seate harvested | per acre tion Value!
I,000 Potivds IRLLT 1,000
acres cwt, doflars

Louisiana . .., 3220 3,800 19836 01,164
Fexas ... ... HGH0D 4,900 22,932 121,540
Arkansas Lo, 1,48 4,950 21,830 117,882
Mississippi ... 51.0 4,450 2,270 12,258
Missouri , ..., A 4,800 235 ¥,227
California . ... EEIRY 5,200 17,212 Ha HAT
Potal . ..... C1RI7.S 4,638 Gh315 443,018

Ylotal wvalue was determiined by multiplving toral Stare

production by the season sverige prive Tor the individuad Srates |

of Louisiana, Texas, Arkansag, and Mississippi, and the season
average WS, prive for Califorma and Missouri. State price data
were not aviilahle Tor these o States,

Saurce: Wiee Niterowon, con, Res. Seiv., ULS, Depe, Agr,,

1R&-19, Mar, 1972

source of agricuitural income and is highly impor-
tant to large sectors of {he rural economy.?

Consumption and Markefing

Annual per capita consumption of rice averages
about 8.3 pounds in the United States. Although the
amount continues to increase, production has always
exceeded domestic conswmption and large quantitics

arc exported. In 1970, approximatcly 58 pereent of

Wor dita and comparisons ol importance ol indiidual States,
see appendis table 1. ’

totad LS. rice production was exported.d About half
this ¢unantity was for dollar sales and the remainder
was exported under various Government programs
(mainly P.i. 480}

The quantity of rice which moves tnto domestic
channels oris exported fordollars or under I, 1., 480
varies widely ameong States. For example, about 45
percert of Arkansas and Mississippi riee is marketed
domestically, about 27 percent poes as dollar expotts,
and 28 pereent is exported under 1P 1. 480, For
Louistana, 23 percent of the rice is marketed through
domoestic channels, 13 percent through dollar
exports, and 64 pereent through exports under I, L.
480, [n Texas, the figures are 28 pereeat, 35 pereent,
and 37T pereent, respectively.?

California also maoves tarpe quantities of its rice
inta dollar export sales: however, data on its market
distribution are not available. These marketing
patterns indicate that Mississippi and Arkansas are
putting alorost- 75 percent of their rice produciion
into domestic and doliar export markets which
demand higher quality rice. Therelore, production
changes which alfect the quality of rice produced in
these States can seriously allect their markets and
prices.

|
I

SRice Sirwation. Leon. Res. Serv., U5, Dept. Apr, RS- 18, Sept.
1974. _ o

i1l is generally assumed that small chanpes in U.S, exports
would not materially alfect world rice prices because world
demand is highly elustic. .

‘Ddita prepared by The Rice MiMlers  Association, 1044
Pennsvlvania Building, 428 1 3t Street, N, W, Wash., 13.C. 20004,

PRODUCTION PRACTICES

Seedbed Preparation and {rripgation

Rice eultural practices are generally quite similar,
however, there is some vartition because o environ-
mental and other [xetors peculiar 10 individual
States, Culteral practices for rice. in many respects,
‘resemble those for other small-grain crops. Rice is
usually iertitized and planted ona prepared seedbud,
From this peint on, rice dilfers from other smail-
erain erops beeanse atter the rice plant emerszes, itis
Hooded with witer. Vhe irfgation ood is main-
tained throughout 1he entive growing scason, gxeepl
for periods when water nuay e deained so that herbi-
cides and tertilizer can be applied. Water is also
usualby drained 2 weeks before harvest.

This irnpation lood is reasenably eftective in
controtling many weeds, Towever, some weeds sur-

R er T A Y e ks T d T etk R A =
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vive and tlourish under flooded conditions. Experi-
mental cesults in the past showed vield reductions of
aimost 30 percent in fields heavity inlested with weeds
and grasses.® Equally important, weed seeds contami-
nate the harvested rice, which causces losses tnquality
and lower prices.

Chemical Weed and Grass Control

Kinds of Cheinicals Used

Herbicide use in rice production began about the
mid- 194907, when 2,4-1 was used 10 control broad-
leal weeds with outstanding effectiveness. However,

*Hyker, 10 Coand Claic Al Brawn, The Use of 2d-1)in Rice
{iefehs for the Congrod of Beeds, Tao Aur Fxpt Stas, B No.di L
Baton Roupe, Feb, 1947,
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2.4-1) i very toxic to catlon, sovbeans, and several
other broadteal crops. Legislation was enacted in
socrie States to limit its use. During the late 195075 and
early 1960, other erbicides were developed, such as
MPCA. silvex. and propanil. Propantl effectively
controls barnvardgrass and many other major
weeds and prasses. However, this improved control
has provided a tavorable cnvironment for the growth
of other aguatic and broadleal weeds and prasses
which were not, in seme cases, important problems
during past years. Therefore, the achievement and
maintenance of more effective total weed control
usually requires additiona) applications of other
types of herbicides —the phenoxy group.® Thus,
general use of this group has increased in the rice
areas of the southern United States in recent years.
Californin's rice arca has been treated primarily with
other chemicals,

Ahernaiive Herbicides to 2,4,5-T

Silvex and 2,4-D are possible herbicide substitutes
for 2,4,5- T Substitutingsiivex for 2,4,5-Twill control
redstem and ducksalad but should drilt occur from
aerial spraying, injwry to neighboring soybea ficlds
is possibie. Further, if silvex is sprayed on days when
the temperature is 90° Fahrenheit or above, the

“Fhe phenoxy herbicides used in the ncc-produmng aTeas are
primarily 2,4-I», 2.4,5-T, silvex, and MCP'A,

R

herbicide may volatilize and damage cotton and soy-
heans. On 1he other hand, the tmuc:ly of 2.4-D to
cotlon is so high as to prevent its use inan arca where
cotton is grown. These two herbicides are known to
injure broadleal crops. Therefore, using silvex and
2.4-D) as an alternative to 2,4.5-T in soybcan and
cotton arcas would he highty questionable.

‘There is also the possibility of nsing pround spray
equipment to apply these herbicides on riceficlds. But
use of such equipment will damage tice growth and
rice levees, which makes adequate water control very
difficult. Therefore, use of ground spray equipment
at this time is also highly guestionable,

Importance of Herbicide Use

Use of herbicides in the rice-producing atvcas of the
United States is an important and necessary practice
for the continued production of high-quality rice
demanded by domestic and foreign ‘(deilar sales)
markets. Today 85 10 95 percent of thericeacreage in
producing areas of the southern United States
receives one to two treatments of propanil, and some
of the acreage receives additional treatments of
phenoxy herbicides {table 2}.1% In California, about
90 percemnt of the rice acreage in 1971 was treated with
MCPA, about 3 percent was treated with propanil,
and less than onc-half percent received applications

©Propanil is not'a phenoxy herbicide.

Table 2-Estimated rice acreage and pereentage of total treated with speeific herbicides, selected States, 1971

Lo Herbicide?
State Total tice
. acteage' 1 Prapanil MCPA 2,4,5°T [ 2,4D
Acres Acres Acres Acres Acres
treated treated treated treated
JOUISIADIE o .o v v i rae s 522,000 444,000 e 11,000 2,200
B T T 463,000 444,000 30,000 .- R
Ar_ka_n‘.fas ........... vane 441,000 419,000 .- #+53,500 35,000
MiSSISSippE <. oo ens oo 51,000 48,000 e 44,000 ces
California .......... . 331,000 11,000 295 000 500 200
Total ........ hetarana 1,811,000 1,363,000 325,000 101,000 37.400
Percent’? Percent® Percent? Percent? Percent?
Louisiana ... vvn i vanann 100 £5 - 2 M)
b T 100 25 [ e s
Arkansas ... ... Vet emae 109 935 .- 10 8
Mississippi oL e e 100 95 .- 85 L.
California ........... . 100 3 59 *) ™
Total woeaneannnn . {00 73 26 e 3

' Acveage harvested from Riéce Situation, Econ, Rus, Serv,,

LS. Depr. Apr.,

R4-19, Mar, 1972, *These Jata were derived

frodi official ‘ant; recaords when available, from surveys, and

from cstimmes made by professional workers in given arcas.

A B LT | S R TS ATt e PR —
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"I’cncnt'u,cx do not sum to EOD percent beciause some acres
Jid nat receive any of these herbicides and others were treated
with weare than one of them, * Less than ong-half pereent.
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of 2,4.5-T or 2,4-1), The States in which 2.4,5-T is
used extensively are- Mississippt and Arkansas-~85
and {0 percentt, respectively, of the acreape.

Kinds of Weeds and Grasses Controlled

Weeds and grasses which are detrimental 1o rice
production and the general types of herbicides used
for their control arc listed in table 3. Propanil is uscd
to conlrol some species of broadieaf weeds and
grasses. The phenoxy herbicides do not effcetively
control weed grasses in rice. Propanil is applied soon
after the rice angd weed plants emerge and has little, if
any, residual effect. Weeds that emerge after propanil
is applicd are not controlled by the treatment. Often
these weeds are countrolled by one or more appli-
cations of phenoxy herbicides, Several phenoxy
herbicides can be used 1o control {he same weeds.
However, the time of application and the effective-
ness of the herbicides vary. these variations are
discussed in the following sections, with emphasis on
the importance of 2.4,5-T to the rice areas.

Since weed and grass populations are, for the most
part, results of sotl productivity, climatic conditions,
and cultural practices indigenous to specific arcas,
the following evaluation of the use and importance of
2,4,5-T in rice production will be by individual State
or producing areca.

+

ECONOMI'C;IMPORTANCE OF 2,4,5-T BY PRODUCING AREA

Mississippi

in Mississippi, rice is grown in the cotion-
producing ceuntics in the northern portion of the
Mississippi River Delta, On the whole, the soils arc
very fertile and range [vom light to heavy texture.
Much of the rice is produced o the heavierelay soils.
The soils are characterized by high infestations of
broadleal weeds and weed grasses,

Currently, 95 percemt of the rice acreage is treated
with one application ol propanil, and about 33 per-
cent of the total reccives two apphications. These
treatments arc adequate to control most weeds,
except hemp sesbanta (coffeebean) and curly indigo
(northern joinvetel). Control of these two weeds
currently requires applications of & phenoxy herbi-
cide. Northern jointvetch is elfectively controlled by
2.4.5-T, but other phenoxy herbiades often are
inadeguate. Producers in the Mississippi rice area
primarily grow cotton: about 51,000 acres ol rice are
tnterspersed within 13 cotton counties, Since rice is

TR R o R AR sl AR R T T L T A g e R e A U L ol M e

Table 3—Weeds and grasses infesting riceficlds and
chemicals recommended for control, in Southern
rice-producing arcas, 1970"

lerbicides
Phenaxy? Nonphenoxy®
Alligatorweed® Barnyardgrass
Arrowhead? Beakrush (spearhead)
Dayftower? Ducksalad
Ducksalad . Eclipta
Eclipta Fimbristylis
Gouseweed Hemp sesbania (coffechean)
Hemp sesbania Northern jointvetch

{coflechean)® {curly indigo}
Morningglory® Redseem
Narthern jointverch '

(curly indigo)® Signalgrass
Redstetn | Spikerush
Spikerush, Sprangletop
Smartweed? Vmibrellaplant
Waterhyssop Waterhyssop

) Yellow lox1ail

! $cientific pames for plants and herbicides are shown in
app. table 2. *Phenoxy herbicides for the rice arca are 2,4,5-T;
2,4-1); silvex; and MCPA, *Nonphenoxy herbicide for the rice
arcas is propanil. *Only phenoxy hetbicides are recommended
to control these weeds, *These weeds were not controlled by
phenoxy herbicides in Mississippi.

Source:, Recommended Chemicals for Weed and Bush
Conirol, Arkansas, 1971, Agr. Fxt. Serv,, Univ. Ark,, Div. Agr.
cooperating, MP 44 (Rev.}), Jan. 1971; and 1969 Weed Contral
Recopmendations for Mississippi, Suate Coll.,, Miss. Agr. Expt,
Sea,, 1969, :

|1.I

usually produced close to cotton. there is consider-'
able danger of cotton damage when phenoxy herbi-
cides are used. Of these herbicides, 2,4,5-T is least
likely to be harmful.’? Thus, rice producers need.to
use 2,4.5-T for cffective and safe control of broadleaf

weeds. ) _
Cotton damage resulting from phenoxy herbi-

cides has decreased considerably in the last 10 years
(from 60 claims in 1960 to 10 claims in [97]),
principally because producers and custom aerial
operators are now using 2,4.5-T."' Fewer small
marginal custom acrial operators remain in business,
Those semaining are exercising greater care in
applving phenoxy herbicides. In elfect, the arca is

"Parter, W, K., fr., Thomas, C. H., and Baker, J. B. A Three-
Yeer Study o the Efteer of Some Phenoxy Hoerbicides on Cotion,
Wends, Vol 7, No. 3, July 1959,

RCkim estimates were made by a Mississippi Plant Board
inspector in Staneville, Miss. An area insurance adjuster Tor
Lloyds ol London also reported o decrease in chaims; there were
nond i {970 fram 2,4.5-T dumage and only one in 1971,

!
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adjusted to the use of 2,4,5-T, custom acrial operators
are proficient in il sade use, and as a result, cotton
damage i5 minimal.

Hemp sesbanix (coffecbenn) s the major problem
weed that 2,4.5-T now controls.!* Without cffective
control treatments, infestations of hemp sesbania and
related weeds could be expected 1o increase rapidly.
In weed-crop competiion studies coaducted  in
Arkansas, hemp sesbanin reduced vields 10 1o 40
percent where infestations ranged from ahout 10,000
to 40,000 plants per acre. Therelore, within 2 or 3
vears, weed infestations in Mississippi should reach
tevels that would reduce yields 10 percent of more.
Hemp sesbania also causes losses by lowering the
quality of rice. The weed produees a black sced which
is difficult to remove from milled rice, The prescence
of these sceds causes lower rice grades and conse
quently, lower market prices, The manager of the

Mississippi Rice Murketing Asseciation reporied

that rice received from fieids not (reated with 2,4,5-T
usually graded a U5, No, 4 or below beeause of weed
seeds. Normally, most of the rice reccived by the
Association grades a U5, No. L about 10 percent
grade below No. | because ol chalky or damaged rice,
or both. '

Alternative methods for broadleaf weed control in
Mississippi are presently limited. Changes in rota-
tions arc not successful in controlling weeds.
Propanil has little, i any, residual effect, and does not
effcclively control all important species of broadleaf
weeds. In addition, a Mississippi State law prohibits
use of 2.4-13 in spray form between April | and
Qctober 1. The invert-emulsion form can be applied
to rice between those dates, however, This form is a
mixture of water and 2.4-13 and is applied as a thick
mayonnaise-type  liquid which theoretically reduces
drifs,

Damage to catton. however, has been reported

“fram use of the inveet-emulsion form, Accordingtoa

represeatgtive of the State plant board. an insurance
adjuster, and professional research workers, use of
the invert-cinulsion form of 2,4-1 usually results in
extensive cotton damage, because some mechanical
limitations remain in the method lor making the
fiquid, Also, this form evidently does not control
some aquatic weeds {ducksalud and redstem) as

Bhtorninealory is also a senious weed problent whieh ¢an ciause
gquality lonses, Bin the weed is eliectively comrolled with 2,4.5-F.
Research workers in the area do nol constder mornineelory as
ditlicult to controb as coilechean. ’

g or addinena! data on yickd reductions, see Smith, Roy )., Jr.
Weed Competition in Rice, Weed Scienee, Vol 16, No, 20 Apr.
196X,
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effectively ats docs a conventional treatment of 2,4,5-
T. Apparently custom acrial operators lack the
equipment and technical knowledpe to apply the
invert-emulsion form of 2,4-13 sufely iind eflectively,

Mississippi rice farmers usinfz normal weed control
measures currendly receive a premium payvment of
$1.17 per acre for a higher quality rice. Without etfec-
tive weed control, rice gquality would be lowered to a
U.85. No. 4, and yiclds would fall about 10 pereent.
Income reductions resulting from quality lfosses
would average about $17.33 per acre and from yicld
losses, about 52358 per acre. As approximatety 85
pereent of the rice acreage in Mississippi is treated
with 2.4.5-T, orabout 44,000 acres, restricting the use
of this herbicide could lower the arca income of rice
farmers about SLO mithon (44,000 times $23.58),
Additionally, quality would be reduced and rice
prices would be lower. Resulting income losses 1o

“area rice farmers would be aboul $760,000 (44.000

times $17.33) (table 4),15

Table 4—Lstimatted cost of using 2,4,5-T and economic cffects
of restricting its wse in rice arceas of the Southern
United States, 1971

Loss in
lten Area value Tatal
treated- per acre cost
Acres Deoltars Daollars
Cost of 2,4,5T! ..,..| 100,500 .- 429,535
Estimated Josses with
2,4,5-T yestricted for—
Mississippis . . .
Loss in yicld? 44,000 23.58 1,037,520
Loss in quality® .| 44,000 17.33 762,520
Arkansas: .
Loss invield® ... ] 45,500 46,01 2,093,525
Loss in quality® .| 45,500 1247 567,490
J.ouisiana:
Loss in yleld® ... | 11,000 23.89 262,790
Loss in quality? . | 11,000 15.21 167,310
Total loss .., ., 4 821,155
Netloss .. ..., 4,461,620

'Summation of "total cost” line from appendix wble 3,
with cost of 2,41 {32,520} dedeted from the mixed herhicide
applications  in Arkansas.  *Without effective  heebicide
{2,45-T) controls, infestations of hemp seshania (coffeebean)
and curly indigo {northern jointvetch) would inerease and in 2
or 3 years, vield reductions of 10 percent would be  prevalene,
The toral value of losses (rom yicld reductions would be: -HEG00
acres ((L10} (4,450) (35.30)] = $1,037,520. A rice price of

I he estimated K5 percent of the rice acreate treated with 2,4,57
T was obtained from a 1971 rice sunvey of the Missisappi Delta
area by Fied Couke, Agricolturul Econemist, FI'ED, ERS,
USDA, Stoneville, Miss.
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55.30 per hundredweight was gaed, which represents the
seasonal average price For Louisdana, Misdsappi, amd Arkansas
in 1971, 7 Assuming that in Mississippd there are currently no
practical altermative substitutes Tor 2,4,547, then farmers would

Sreecive a lower price for rice beeause of quality Toss due 1o

hemp  sesbania (colfeebean) and  cwrly  indigo {northern
jointveteh), With normal weed  control, Tarmers presently
receive 31,17 per acre in price premivan for rice, Without
weed control, rice fuality woukl be lowered o a U5 No, +
- prade, Quality losses incorred wonld result front the loss of the
$1L17 premium phus i discount of $18,08 per acre (app. table
5 or a toud per acre fuse of $12.25, (Quality Josses were 16
pereent less chan $19.25 bocanse of lower vields from bigher
levels al weed inlestations as explained in footnote 2. The net
per acre loss would be 317,33 = $1,17 + 31808 - [LjU{1.17
+ 1B.083 amd the ol Stare Joss wauld be 762,520 or
(317,33 X 44000 acres). "The oype of weed inlestations
occurring in Arkansas woukd resudt in vield bosses §F 240547 i
not used, On o the $LODO acres using 2,40 and 24,57
combinations, the delsy woapplication date for 2,4-D alone
wonkl cuse a0 F2pereent vickl loss (discussion on page 73,
On the 31,500 acres treated with 208571 alose, [rilure o
apply the herbivide would result o a0 20-pereent yvield
reduction (discussion oo pare 71 The total bass from vickd
reduction would be: 14,000 acres [C12) CRO30) (35.30)] »
31,800 geres {0 (20) {(4,9507 (8530 = 52093 8525,
FAssoming that the 35000 acres treated with both 2,440 and
24,5 wre oy weated with 2,41, soie quatity loss would
continue and the rive grade would be lowered one grade 1o 2
WS, No. 2, as this formulation is noo oo effective in
controlling curly indigo {northern jointveteh). The qualicy foss
pee dere woukd be §4.67 coomputed as follows {rom appendix
table § {sume procedure as in foatnote 3). $3.09 + $2,22 -
[€.12) ($3.09 + 2.22H, or a towl foss of $65,380 (54.67 X
14,000 acres). The 31,5000 seres reeviving only 2,4,5°F are for
the most part in the delta areas, where aliernative herbicide
substitutes are limited. Therelore, the quulity loss on these
acres would be greater (lowered theee grades to a US. No. 4,
or about $15,94 per acre, and computed s follows from app.
table 5 (samw procedure as in footnore 33 $3.09 + $16.83 -
[(20) (5309 +$16.8D 1. The wreal luss in quality would be
(S15.04 X 31,500 acres), or $502 110, plus the $65,380 from
above,  *Withour -effective  herbicide (2,431} conrroels,
infestations of hemp sesbania (coffeeheny and eurly indigo
(morthern jpintveted) would incicuse and in 2 or 3 yvears, vield
reductions ol B pereent would be prevalent, The wiad value of
losses from vichd reductions would be 262,790 11,000 acres
LLIOY CRSU7Y (552301, TIn steneral, the delta vice arca of
northeisern Louisiina is siidar to tiat of Mississippi, The
availability of substitvres Tor 2437 s Hmired, Wesericting die

herbicide would resalt i guahty osses averaging abiout $15.410-

per acre amd computed as follows from app, able 3 (sane
procedure as o lootnote 3): 51713 - 523 - [(10) (81713 -
$.21]. The woud toss wouold be $167,310: (515,21 XN 11,800
acresh,

Arkansas-

The rice ares in Arkapsps includes both the
Mississippi River Delta area and the praarie areas of
the State and s Lrger than the Mississippi rice area,

Rice production practices in the delta counties of

Arkansas are similar to those in Mississipp. Weed
and prass problems ate somewhat ditferent, however,
as there are problems in Arkansas with ducksalad
and redstem hesides emp sesbama and curly indigo.
Oceurrence ol cither ducksalad o redstem will often
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reduce yiclds and control requnires carly applications
ol herbicides, Beeause 2,4.5-T can be applicd asearly
as 3 wreks after ricc emerpgence without crop damage,
it is being used today in bath the delta and prairie
arcas. Applications of 2,4-13 must be delayed until
after the tillering stage, however, Cempetition from
aguatic weeds durinp this deiay reduces yiclds 12 per-
cent or more, althoush the weeds areeventually killed
with 2,4-1). Because of the difference in application
dates, some farmers apply both 2.4,5-T and 2,4-D to
the same ficld, Failitre 10 apply any phenaxy herbi-
cides to Delds infested with ducksalad and redstem
results in vield reduction of as much as 20 percent,

Effective substitutes for 2,4,5-7 are limited in
Arkansas ‘too. Some aquatic and broadleaf weeds
and g;‘zns#cs can be controlled by timely applications
ol propanil, Other weeds, such as morningplory. are
1ot controlled by propaml. Redstem and ducksaiad
are only ¢ontrolled it propanit is applied when these
plants are very small {less than | ipch). Many rice
producers, however, have difficuity recognizing these
weeds saon enough to control them with additional
applications of propanil. Also, the tields must be
drained for propanil applications and drainage
allows the ficlds to be reinlested with grasses. tn
addition, the registration of uses for propanit pre-
cludes the use of sullicient applications to control
redstem and ducksalad effectively.

The usc of silvex or 2,4-1) is also a possibility, but
cach hasdisadvanlages. Using 2,4-D does not prevent
all yield losses from infestations of ducksalad and
redstem, because it can be safely used anly after
signilicant weed competition has already occurred, In”
addition, 2.4-1) is highly 1oxic to cotton and does nat
control curly indigo as effectively as 2.4.5-T.

Although H can be applicd at the same time as
2.4.5-F, silvex is not as effective in controlling curly
indigo and isadso less economical than 2,457, Silvex
controls ducksalad and redstem as cifectively as
2.4.5-Tand has a lower fevel of toxicity 1o cotton thin
2.4-1) but is more toxic to soybeans than is 2,4,5-7.
Crop toxicity oceurs because the ester forny of silvex-
is valatile at temperatures of 90° Fahrenbheit orabove
and the vapors will injure susceptible crops. In
peneral, no good substitute exists for 2.4.5-T whick
will effectively control the same weeds and provide a
comparable margn of salety to rice plants and
susceptible crops produced near riceficlds.

tlamate made from experimental weed-conteal tests by, Dy,
Rov 1 Smithe Jo, Research Agronomist, ARS, USDA stitioned
ar the Rice fxporiment Swation, Stutigart, Ark.



The Arkansas  Plant  Board reported  that
approximately 70,000 acres of rice were treated with
phenoxy herbicides in 1971, O this total, 31,500 acres
were treated with 2,4,5-1 alone, 14,000 acres with
both 2,4,5-T and 2,4-1), and the remainder with other
forms of phenoxy herbicides (primarily 2,.4-13 alone).

The econontic losses from restricting use of 2.4,5-T
in Arkansas result from changes both in rice grades
and yields. Some guality losses would oceur on the
14,000 acres being treated with both 2,4,5-T and 2,4-
B> if use of the former is eliminated because 2,4-1D
does not contro! curly indigo as effectively as 2,.4,5-T.
Grades would be lowered to a US, Noo 2,
representing an acre foss of 34,67, Quality losses
would also occur on 31,500 acres treated with 2,4,5-T

alone, Since the treated acreage is for the nmrost part in.

the deita where alternative herbicide substitutes are
limited, greater guality losses would occur {grades
lowered 1o a U.S. No. 4% averaging about $§5.94 per
acre. Total losses from quality reductions would
ave::ilge ithout $567,000 (table 4). Yield losses would
also be incurred i use of 2,4.5-T is restricted, On
14,000 acres, the delay in application date for 2.4-D
alone, instead of 2,4.5-T and 2.4-D, would result ina
2-pereent yicld reduction, or an incone loss of $0.4
million. On 31,500 acres treated with 2,4.5-T alone,
failtire ta apply a phenoxy herbicide would result ina
20-percent yield reduction, oran income foss of about
$E.6 million. the total loss from yield reductions
waould be about $2.0 million (table 4).

Louistana

Rice production in Lousiana is in two distinct
scctions, each with its own cultural practices and
weed and  grass problems. The Northeastern
Louisiana rice arca contains 10 parishes with 18,000
acres of rice in and adjacent to the Mississippi River
Delta area. The remaining 504,000 acres are located
in the older area generally referred to as the South-
western Loutsiana rice avea.

The northeastern area has soil and weed problems
§imilar to those in the Mississippl and Arkansasdella
rice areas. The major weeds and grasses controlled

with 2,4,5-T arc colteehean and curly indigo. Use of

2,4-1) is limited to fields half a mile or more from
susceptible crops (cotton, for exampleyand can only
be apptied when a State inspector considers
conditions (wind, temperature, and so an) sale for its
use.!?

PApricultural Pesticide Applicator’s Act No, 525, 1964, RS )
1622-2, 164,

-pbout

An estimated 11,000 acres of rice were treated with
2,457 in 197148 Restricting its use would result in
lower yiclds and quality and could cost producers
$400,000  annually, primarily  in  the
northeastern arvea (table 4}, Because of the similarities
between the Louisiana, Arkansas, and Mississippi
deltas, crop experimental data from Arkansas were
used to estimate yield losses for both Louisiana and
Mississippi.

The major production arca is in the southwestern
part, located primarily on prairie soils that have a
relatively low fertitity lovel, The weeds and prasses
prevalent in the area are being controlled with one
application of propanil. Approximately 0.4 percent
of the acrcage is ftreated with 2,4-D to control
alligatorweed, colfeebean, indigo, and spearhead
{ beakrush ) weeds. Plot tests at the rice experiment
station indicate little dilference in yield between
applications of 2,4-D and 2,4,5-T. Therclore, farmers

“in this area use 2,4-D becausc it is cheaper and as

cffective as 2,4.5-T for the indigenous weeds.

Texas

The Texas rice area lies primarily on coastal prairie
soils in the southeastern part of the State. Until 1970,
most noxious weeds were contrelled effectively with
either one or two applications of propanil. Recently,
dayllower has become a troublesome problem, Rice
producers {irst noticed the weed in second-crop rice
and treated about 15,000 acres with MCPA in 1970.
In 1971, a Texas weed specialist reported that 38 per-
cent of the rice acreage in the area was seriously
infested with dayllower, However, data from the
office of the Texas Commissioncr of Agriculiure
indicated that only 30,000 acres were treated with
MCPA. Producers are becoming aware of the
seriousness of the problem and will probabiy (reat
larger acreages next year with phenoxy herbictdes.

The usc of 2.4-D is presently banned in cight of the
rice counties, which contain about 56 pereent of the
State’s rice aercage. Uses of 2,4,5-1 or MCPA arenot
banned in the area. MCPA is being used because it is
more cconomical than 2,4,5-T and effeciively
controls dayflower, Some 2,4,5-T 15 used but mainly
on pastures, canal banks, and fence rows. Therelore,
restrictions on use of this herbicide would have little
impact on rice production in Texas if weed problems
and other factors remain static,

"See loothote E5,
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. Californiz

Rice producers in California treated approxi-
mately 90 precent of the State’s totat rice acreage with
MCPA., The acreape treated with 2.4,5-FT amounted
to less than one-hall percent of total rice acreage.
Restrictions on 2,4.5-'F use would apparently have
hittle immediate impact on wice production in
California. unless weed problems or other condi-
tions change, '

Conclusions

. Restricting the use of 2,4.5-1 would primanly
affect the delta arcas in the Southern rice-preducing
States exeept Fexas. The close proximity of cotton

to ricefields in the areas limits or prevents the use of |

effective herbicide substitutes. Thus, restrictions
would cause income lasses (o rice farmers of 34,9
million because of the lower vields and rice guality
restdiing from higher levels of weed infestations.

2. ‘There are presently about 100,500 acres of rice
treated with 2,4.5-T in these States. The applications
cost rice farmers about $0.4 million a year. Returns
on 2,4.5-T expenditures ave averaging about $11 Tor
every dollar spent.

3. A restriction on the use of 2,4,5-T in thescarcas
would cause income losses of aboul $49 per acre.

Appendix table 1-Estimated agricoltural value of all crops
and rice and prapartion of valuc of ricc to value of
&lf crops, sclected States, 1969

Around two-thirds {$34 per acre) of the income loss
would he from yield reductions resulting from weed
competition. The remaining one-third (315 per acre)
would be due to losses in quality from weed secd
contamination of the harvested grain.

4. Approximately hall the estimated income losses
(34.9 million) would occur in Arkansas ind sbout 40
percent in Mississippl, the two States mainly atlected
by restricting the use of 2,4.5-T. Only about 10
percent of the losses would occur in Louisiana,
primarily beeause the State has limited rice pro-
duction in its delta area,

Appendix 1able 2=Scientific names for weeds, grasses, and
herbicides mentioned in this report

Common name

Scientific name

Vatue of Proportion
States of rice 1o
Alt crops Rice all crops’
1,000 1,000 Percent
dollars dollars
Mississippi ...... .- 168,286 13,356 4
Arkansas ....... ‘- 536,053 126,072 24
Louisiang ..., ... . 343,015 98,677 29
Texas ...... veeses] 1233234 162,818 8
Subtotal ........ 2,480,590 340,923 14
California ... .. ceodl 2,295,617 106,975 5
Total .........| 4,776,207 447,898 o
Source: LS. Depactment  of  Agriculoure,  Agrictdtural

Statistics, 1970, .S, Gowi, Print, Off., Wash., D.C,, 1970,

Weeds and prasses:

Alligatonveed Altevuanthera phifoxeraides
. . (Mayt) Grisch.
Arrgwhead Sagittaria spp.

Barnyardprass
Beakrush {spearhead)

Echinachloa spp.
Rbynchospora corniculata

(iornedrush) {Lam.) Geay
Day lower Connmnelina spp.
Ducksalad Hetevanibera limosa (S5W.)
Willd,

Eclipta Eclipra alba (L.} Hassk.
Fimbristylis Fimbristylis spp.
Gooseweed Sphenoclen zeylanica Gaerm,
Hemp sesbania Sesbania exaltata (Raf)
{caffeclican) Cory
Morningglory Ipomoea spp.

Northern jointveteh
(curly indigo)

Aeschynomene virginica
{L.} B.SP.

Redstem Ammanuia auricilata Willd,
Signalgrass Brachiaria spp.
Smartweed Polygonunt spp.
Spikerush Kleocharis spp.
Sprangletop Leprtochioa spp.
Umbrellaplant Cyperus spp,
Waterhyssop Bacopa rotundifofia

Yellow foxeadi

(Michx.) Wettse,
Setaria spp.

Herbicides:

Propanil 34 \dichloropropionanilule
2.4,5-T (2,4,5-trichlorophenoxylacetic
acid

24D (2,4-dichlorophenaxylacetic
acid

Silvex 2<(2,4,5-wichlorophenoxy)
propionic acid

MCPA [(4-chloro-o-tolyloxy]| acetic
acid

T R U e g iy T 11 Tk b R s e = b B Wb T s 2t e e T Ry b T ey

B



- b R i L >
Appendix tab’s 3-Estimated cost of using 2,4,5-T and 2,4-1) in rice areas, sclected States, 1971
2,4,5T 2,4-0 amd
Jeem Unit 24,51 Tota)
Mississippi Arkansas Louisiana Arkansas
Heriricide
Quantity per actet L., Lb, 1.00 1.00 1.04 1.50 L
Costperpound L. .viuiiaa. Dol 2.34 2.34 2.34 *1.62 .a-
Herbicidy cost per gere L, ... do, 2.34 2,34 2.34 2.43 sec
Application cost per acre® L., do. 3.00 1.25 1.25 1.25 .n-
Total herbicide cost ..., .. do, 5.34 3.00 3.59 3.68 -
Acrestreated o oo verrennnss . Acres 44,000 31,500 11,000 14,000 100,500
Total arcacost ... .vun - . Dol. 234,960 113,085 319490 51,520 439,055

FHerbicide rates based omn active ingredients. ? Compaosite
costs of 2,4.5-T and 2,45 when cstimated prices were 52,34

and  $0.90 per pound. ?The higher application cost in
Mississippli reflects the risk of damage 10 nearby cotton,

Appendix table 4~Distribution of average rice yields among LS, grades, and calculuted distribution of
yickls when Jowered a specific number of grades, selected States, 19711

-| Avcr:i.g-é dis- .
eribution of Caleulated distribution ‘of rice yields when
State 1.8, rice yicld averape distribution is lowered —
grade
Pereent- Poupds® 1 2 3 4
age? : grade grades grades grades
No, Percent Pounds - Posnds Pounds Pounds Pounds
Mississippi .. ..., faeraaaaa, i 46.9 2,087
. 2 44.2 1267 2,087 '
- 3 6.3 280 . 1,967 2,087
4 1.0 45 280 1,967 2,087
5.6 1.6 71 116 96 2,363 4,450
Total 100.0 4,450 4,450 4,450 4,450 4,450
ATKANSAS . v v evvrae v ennan 1 R0.0 3,960
) - 2 14.0 693 3,960
3 1.0 148 o693 3,960
4 1.0 50 148 693 3,960
5.6 2.0 99 19’ 297 990 4,950
Total 100.0 &, 950 4,950 4,950 4,950 4,950
Loujvana' _...... . o 1 6.0 2,704
2 22.0 992 2,704
3 6.0 270 992 2,704
4 2.0 90 270 902 2,?04!
5,6 10,0 151 541 81} 1,803 4,507
Total 100.0 4,507 4,507 4,507 4,507 4,507

' Figures in blocks are values used in able 4 o determine
quality losses. ?Pereentage estimates computed from Rice
Aurad Marketing Stenoary. Consuam. and Mg, Serv., Grain
Div.,, WS, Dept. Agr, 1966, ¥ Estimated State yields are from
county acreages reported by Louisiana Cooperative Crop

50

ha T e g

Reporting Service, La, Dept. Agr,, and WS, Depr. Agr., and
from Rice Sirwation, V.S, Depr, Apgr, RS192, Mar. 1972,
*Grude distriburion and yiclds are for delea area and are not
representative of the older rice areas,

LTI ST
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Appendix table 5~Premiums and discounts paid for rice, average distribution of premiums anid
discounts among .8, geades, and calculuted distribudion of premivms and discounts when
yields are lowered a specified number of grades, selecred States, 1973

“‘Averape dis-| Caleulared distribucion of gremiums and discounts
Premivm | tribution of when average distribution is lowered—
State u.s. and premiums
grade discounts? and 1 2 3 4
discounts® grade grades grades grades
No. Dallars Dollars Dollars Dollars Dollars Doflars
Mississippi .. .. ..., e 1 0.10 2.09
2 0 cen .
3 -.15 -42 -2.95 -3.13
4 -30 -14 -84 -5.90 6.26
5.6 50 -36 -58 -1.98 -11.82 22,25
’ Total .ee 1.17 T4.37 -11.01 -18.08 -22.25
Arkansas. . vovsiaiaoan Caa i 3.96 '
2 - P
3 -22 1,04 -5.94
4 -15 -44 -2.08 -11.88
5.6 -.50 P74 -1.48 ~4.95 24,75
Total 3.09 2.22 9.50 -16.53 -24.75
Louvisiana ......... 1 2,70
2 - —--
3 =40 C-1.49 -4.06
4 ~27 . -8l -2.98 -B.11
5,6 -2.26 70 -4.06 -9.02 -22.54
Total «23 _=5.00 -11.10 -17.13 -22.54

! Figures in blocks are values in table 4 to determine quality
losses. ?Premiumt and discounts per hundredweighe paid by
Commodity Credit Corporation for rice going into government
loan. ? Premium and discounts were delermined for the average

B T YIS ,
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and calculated yield distribution by muldplying yields in

(20.87 cwt).

appendix table 4 by premium and discounts shown here. For
example, the first value, $2.09, is computed as follows: $0,10
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