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The weed control suggestions are based on Federal
label clearances and on information obtained from
the North Dakota Agricultural Experiment Station
and the Research Committee of the North Central
Weed Control Conference.

APPLICATION RATES are broadcast rates and are
based on active ingredient or acid equivalent rather
than the amount of commercial product. Commer-
cial formulations of the same herbicide may vary
in their amount of active ingredient. For example,
a pint of 4 pound acid equivalent per gallon 2,4-D
contains 1/2 pound acid equivalent, a pint of 3.3
. pound acid equivalent per gallon contains 2/5 pound,
and a pint of 6 pound acid equivalent per gallon
contains 3/4 pound. Three pounds of atrazine
(AAtrex 80W) powder contains 2.4 pounds active
ingredient, or 3 pounds active ingredient is 3 3/4
pounds of product (3 + 0.80 = 3.75).

WEED COMPETITION reduces crop yields severely,
unless weeds are removed when small. Good cultural
practices are one of the many methods of controlling
weeds. However, selective herbicides can be an effec-
tive supplement. Timely applications of selective
chemicals at the recommended rates will control
many annual weeds satisfactorily without damaging
the crop in which the weeds are growing.

PERENNIAL WEEDS in crops such as field bind-
weed, leafy spurge, Canada thistle and perennial sow-
thistle also can be controlled. MCPA is as effective

as 2,4-D on Canada thistle but 2,4-D gives slightly
better control of sowthistle. Use MCPA to suppress
thistles in oats and flax. However, these crops do not
tolerate rates of MCPA necessary to give adequate
thistle control.

When controlling field bindweed and thistle in small
grains except oats, apply the maximum rate of 2,4-D
or MCPA the crop will tolerate--3/4 pound per acre
of 2,4-D or MCPA amine and 2/3 pound per acre of
2.4-D low volatile ester or MCPA ester. If such
herbicides are planned for controlling hard-to-kill
annuals or perennial weeds in crops, grow the more
tolerant cereals—rye, wheat and barley.

CONSIDER BOTH the crop tolerance and kind of
weeds present in determining the rate of herbicide to
apply. A range of rates is given for most of the her-
bicides in this circular. Use the lowest recommended
rate of postemergence herbicides under favorable
growing conditions when weeds are small and active-
ly growing. Under adverse conditions of drouth or
prolonged cool weather, or for well established
weeds, use the highest recommended rate, except
for Carbyne. Do not apply Carbyne when freezing
or prolonged cold weather is forecast as wheat and
barley may be injured.

IDEAL TEMPERATURES for applying postemer-
gence herbicides are between 65° and 85° F. Below
600, weeds are killed very slowly or not at all; above
850 there is danger of herbicide injury to the crop.




Avoid applying volatile herbicides such as 2,4-D
ester, MCPA ester and dicamba (Banvel) during hot
weather, especially near sensitive broadleaf crops,
shelterbelts or farmsteads.

Some of the so-called high volatile esters of 2,4-D
vaporize at temperatures as low as 70° F and most
vaporize readily at temperatures above 85° F. The
temperature at ground level always is several degrees
warmer than that at chest height. Consequently,
vaporization from the high volatile esters could oc-
cur at temperature readings as low as 60° F. Vapor
drift may be avoided by using the 2,4-D amines.

DO NOT SPRAY when there is danger of spray or
vapor drift, or when the wind is blowing toward a
neighboring crop or planting more susceptible than
the crop being sprayed. The amines of 2,4-D and
MCPA are not volatile and eliminate the danger of
vapor injury. However, spray drift from any herbi-
cide will injure susceptible plants.

PREEMERGENCE HERBICIDES: Soil type, weath-
er conditions and the weeds to be controlled deter-
mine the rate of preemergence herbicides to apply.
Generally heavy clay soils high in organic matter
require higher rates of such herbicides than lighter
soils or those lower in organic matter.

Good weed control with preemergence herbicides
depends on many factors, including rainfall after
application, soil moisture, soil temperature and soil
type. For these reasons, preemergence chemicals
applied on the soil surface sometimes fail to give sat-
isfactory weed control. Herbicides which are incor-
porated into the soil surface usually are less depen-
dent upon rainfall after application for effective
weed control.

HERBICIDE COMBINATIONS: The effect of post-
emergence herbicides often is increased when ap-
plied to areas already treated with a preemergence
or pre-plant herbicide. Combinations of certain post-
emergence herbicides or preemergence herbicides
may give better weed control than from the use of
the individual herbicide alone. However, loss of
weed control or increased crop damage may some-
times result from the use of certain other herbicides
in combination.

Use herbicide combinations with caution until ex-
perience or research has shown that the combination
is effective and safe.

See the discussion on individual crops for more
specific information.

All agricultural pesticides which are tank mixed
must be registered for use as a mixture by the Envi-
ronmental Protection Agency. Illegal chemical resi-
dues may result from use of unregistered mixtures.

PERENNIAL WEEDS IN PASTURES: Picloram
(Tordon 22K) has received state label clearance for
the control of broadleaf perennial weeds such as
leafy spurge, field bindweed, Canada thistle, and
Russian knapweed on rangelands and permanent
grass pastures. Rates of 1 to 2 pounds per acre give
excellent control of these weeds and are economical
for spot treatment. During a single growing season
do not use more than 10 gallons of picloram for any
100-acre area and do not treat more than 20 acres
of any 100-acre area. To suppress the growth of
perennial broadleaf weeds in large areas, use 1/4 to
1/2 pound per acre and annlv as a cinele hrnadcast
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WEED CONTROL IN FIELD CROPS

FLAX: Flax is the most tolerant to MCPA when it
is 2 to 6 inches tall. Avoid spraying flax during the
period between bud stage and when 90 per cent of
the bolls have formed, as serious crop injury would
likely occur. In addition, applying MCPA between
full bloom and the stage when flax seeds are colored
may reduce germination of the seed.
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IFlax is more tolerant to MCPA than 2,4-D. Use
2.4-D only when such hard-to-kill weeds as redroot
pigweed and Russian thistle are present. Rates of
MCPA amine higher than 1/4 pound per acre or
MCPA ester should be used in flax only for the more
resistant weeds.

Chemical weed control in flax is most effective when
the herbicide is applied as soon as most of the weeds
have emerged. While an application of MCPA may
reduce the yield of both seed and straw, weed com-
petition generally is reduced sufficiently to compen-
sate for any herbicide injury.

Dalapon (Dowpon) will control green and yellow
foxtail (pigeongrass) in young flax. Apply dalapon
when the flax is over 2 inches tall and the weeds less
than 2 inches for best results. Spraying must be com-
pleted prior to the early bud stage. Generally dala-
pon is applied in a mixture with MCPA amine to
control both the susceptible grassy and broadleaf
weeds with one application.

Flax is a poorer competitor with weeds than are
small grains. Consequently, flax should be grown on
relatively weed-free fields. Early after-harvest tillage
of small grain stubble will prevent weed seed pro-
duction, control perennial weeds and encourage
annual weed seed germination prior to freeze-up.

Follow corn, soybeans or other cultivated row crops
with flax. If good weed control practices were
employed in the previous year’s crop, only shallow
tillage would be required for the flax. One or more
crops of wild oats frequently are destroyed by spring
tillage before flax is sown. However, delayed plant-
ing sometimes reduces crop yields. Early maturing
varieties should be planted under such conditions.

SMALL GRAINS—SPRING WHEAT (INCLUDING
DURUM), BARLEY AND OATS: All small grains
are sensitive to 2,4-D during the seedling stage but
can be treated safely with MCPA from the time of
emergence until the early boot stage. Wheat and
barley, when treated from the fifth leaf to the early
boot stage, are more tolerant than oats to 2,4-D
applications. Oats is more resistant to MCPA than to
2,4-D, but crop injury is possible with either chem-
ical at any growth stage. Oats in the 5-leaf stage of
growth is especially susceptible to injury from 2,4-D.
Use 2.4-D on oats only for such hard-to-kill weeds
as Russian thistle, common ragweed and redroot
pigweed. While some injury to the oats can be ex-
pected, the better control of these weeds with 2,4-D
usually will compensate for any yield loss caused by
the chemical. Do not treat small grains in the boot
stage of development. Oat varieties vary in their tol-
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erance to 2,4-D but there 1s little Or Mo airrerence in
such tolerance among the wheat and barley varieties.
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Rates of 2,4-D or MCPA required to control most
broadleaf weeds cannot be applied in small grain
crops underseeded to legumes without seriously in-
juring or killing the legumes, sweetclover and alfalfa
being especially sensitive. Applying 2,4-DB when
small grains are 6 to 8 inches tall will control many
broadleaf weeds without injuring the legumes, ex-
cept sweetclover, which is susceptible to 2,4-DB and
would be killed. Wild mustard generally is not con-
trolled by 2,4-DB and other weeds require higher
rates of 2.4-DB than of MCPA or 2,4-D.

Dicamba (Banvel) controls wild buckwheat and
smartweed in wheat and oats. It can be applied
alone or in a mixture with MCPA to increase con-
trol of other broadleaf weeds. Dicamba alone usually
gives unsatisfactory control of wild mustard. Oats
is more tolerant than wheat. Both crops must be
treated at the 2nd through 4th leaf stage. Barley is
more susceptible to injury from dicamba than wheat
or oats. However, dicamba at 1 ounce per acre ap-
plied to barley in the 2 to 3 leaf stage controls wild
buckwheat without severely injuring the crop.

Bromoxynil (Buctril, Brominal) controls wild buck-
wheat, fumitory and most annual broadleaf weeds in
wheat and barley from the 3rd leaf stage of the crop
to early boot. Bromoxynil generally is applied in a
mixture with MCPA ester to enhance weed control.

Wild oat control in small grains is discussed in the
wild oat section of this circular.

CORN: A combination of cultural practices and
herbicide applications is necessary for weed control
in corn.

Destroy early germinating weeds by cultivation be-
fore planting if conventional tillage is used. Leave
the space between the rows rough to discourage
weed growth. Cultivate after the weed seeds have
germinated and before or as soon as the weeds ap-
pear above the soil surface. Use row cultivators
while the weeds are still very small. Use a rotary hoe
or cultivator as soon as weeds appear, even if pre-
emergence herbicides have been applied.

Atrazine (AAtrex) applied preemergence at 2 to 4
pounds per acre gives good control of annual weeds
without crop injury. Fine textured soils and those
high in organic matter require a 4-pound per acre
application. Toxic atrazine residues may remain in
certain soils longer than one growing season. Resi-
dues are more likely to persist under low soil tem-




peratures and moisture conditions. In addition to the
80 per cent wettable powder formulation of atrazine,
a 4-pound per gallon flowable liquid formulation is
available.

Crops vary in their tolerance to atrazine and the
general ranking in order of least to most tolerant is:
sugarbeets, sunflowers, oats, wheat, barley, soybeans,
flax, millet, sorghum and corn. Minimize residues by
applying the lowest rate of chemical consistent with
good weed control, using band instead of broadcast
applications, and plowing the field prior to planting
the next crop.

Propachlor (Ramrod) applied preemergence at 4 to
5 pounds per acre controls annual grasses and some
broadleaf weeds, but is ineffective against wild mus-
tard or perennial weeds. Propachlor often is used in
mixtures with atrazine or linuron to enhance broad-
leaf weed control.

Alachlor (Lasso) is related to propachlor and is used
preemergence at 2 1/2 pounds per acre primarily
for control of annual grasses and certain broadleaf
weeds such as redroot pigweed, common lambs-
quarters and common ragweed.

Early postemergence weed control must be done
at the proper time for satisfactory results. Atrazine
effectively controls most annual weeds in corn and
control of broadleaf weeds is excellent. Apply 1 to
2 pounds per acre of atrazine within 3 weeks of
planting while the weeds are less than 1 1/2 inches
tall. Adding 1 to 2 gallons per acre of crop oil with
an emulsifier increases the effectiveness of the treat-
ment. Substituting 1 to 1 1/2 quarts per acre of emul-
sifiable vegetable oil (Bio-Veg, a linseed oil) gives
results similar to petroleum oil applied at 1 to 2
gallons per acre.

When corn is 3 to 8 inches tail, an overall broadcast
application of 2,4-D amine at 1/4 to 1/2 pound per
acre can be made to control broadleaf weeds. Use
the 1/4 pound rate for susceptible weeds like wild
mustard. The 1/2 pound rate is satisfactory for con-
trolling the more resistant weeds, but corn may be
injured. Do not use MCPA, as it is more injurious to
corn than 2,4-D. When corn is over 8 inches tall, use
drop nozzles to avoid getting the 2,4-D on the upper
leaves and leaf whorl of the crop. This reduces the
danger of 2,4-D injury.

Corn sprayed with 2,4-D may show signs of injury.
Brittleness, followed by bending or breaking of the
stalks, sometimes occurs. A severe stand loss may
result when applications of 2,4-D are followed by a
storm or careless cultivation.

Dicamba (Banvel) at 1/4 pound per acre applied
postemergence in corn gives better control of Canada
thistle, smartweed and wild buckwheat than 2,4-D
with less effect on the corn. Dicamba can be applied
in a mixture with 2,4-D amine at 1/4 to 1/2 pound
per acre. Make applications until corn is 3 feet tall or
until 10 days before tasseling, whichever comes
first. Use drop nozzles after corn is 8 inches tall.

SUGARBEETS: When sugarbeets are planted early
in the spring or when good moisture conditions
prevail well into the season, late germinating weeds
can become a problem and the use of a herbicide
after thinning may be advisable. Trifluralin (Treflan)
is cleared at 3/4 1b/A and EPTC (Eptam) is cleared
at 3 1b/A for use on sugarbeets after thinning for
annual grass and broadleaf control. The chemicals
should be broadcast applied and incorporated im-
mediately with cultivators or tillers adjusted to mix
them thoroughly with soil in the row without dam-
aging the sugarbeets. The crop should be clean cul-
tivated before application since established weeds
are not controlled. Exposed sugarbeet roots should
be covered with soil prior to trifluralin application
to reduce possibility of girdling.

SOYBEANS: Soybeans are poor competitors with
weeds when cool soil temperatures slow their ger-
mination and growth. They are good competitors in
warm soils, however, because germination and
growth are rapid. Good cultural practices should be
used in soybean production. Prepare the seedbed im-
mediately prior to planting the soybeans to kill
numerous weeds. Cultivate with a rotary hoe or
harrow after the soybeans are up and when the
weeds are small and soil conditions favorable.

Trifluralin (Treflan) applied 3/4 to 1 pound per acre
preplanting and thoroughly incorporated gives good
control of annual grasses, except wild oats and some
broadleaf weeds, except wild mustard. Proper incor-
poration is essential. Tandem disking in two direc-
tions 4 to 6 inches deep gives satisiactory results.
Incorporate as soon as possible after application for
best results. Incorporation may be delayed up to 8
hours on cool, dry soils.

Alachlor (Lasso) at 2 1/2 pounds per acre gives good
preemergence control of annual grasses and some
broadleaf weeds, including redroot pigweed and
common lambsquarters. It is ineffective against wild
mustard. Soybeans have good tolerance to alachlor.

Chloramben (Amiben) at 2 to 3 pounds per.acre is
applied preemergence to control most grassy and
broadleaf weeds, including wild mustard. Band ap-
plication reduces the cost. A granule formulation is




" available. At least 1/2 inch of rain is necessary with-
in 10 days after application to activate the herbicide.
If rain falls later than this, the degree of weed con-
trol will be reduced. Excessive rainfall on light soils
may leach chloramben below the level of germinating
weed seeds resulting in poor weed control.

Linuron (Lorox) is a preemergence herbicide for
controlling most annual broadleaf weeds and grasses.
Rates of application are 1/2 to 2 1/2 pounds per
acre. This chemical is soil sensitive so it is extremely
important to use the rates recommended on the
label for your soil type. Linuron works best on
medium textured soils with less than 4 per cent
organic matter and clay. Crop injury occasionally
occurs on sandy soils.

Chloroxuron (Tenoran) at 1 pound per acre is ap-
plied early postemergence as an emergency control
measure for wild mustard. It gives fair to good con-
trol of redroot pigweed and common lambsquarters.
Grasses are not controlled. Chloroxuron is applied
over the soybeans when they are in the first tri-
foliate leaf stage. Broadleaf weeds should be less
than 2 inches tall at application time as larger weeds
will not be controlled. Some crop leaf burn gen-
erally occurs following treatment.

Fluorodifen (Preforan) is a new herbicide for broad-
leaf and grassy weed control, including wild mustard
in most instances. It is applied preemergence at 4 1/2
pounds per acre. Limited results in North Dakota
have shown that Preforan is more effective on light
than heavy soils.

SUNFLOWERS: Weeds usually are a problem in
sunflowers as the crop does not develop ground
cover rapidly enough to prevent weeds from be-
coming established.

Since weeds generally emerge before the sunflowers,
cultivating with a spiketooth or coil spring harrow 1
week after sowing but prior to germination of the
crop will kill many weeds. After crop emergence,
kill weeds by using a weeder, coil spring or spike-
tooth harrow or rotary hoe. Weeds between the
rows are controlled by cultivation.

Trifluralin (Treflan) and EPTC (Eptam) are herbi-
cides that are applied preplanting and incorporated
into the soil while being applied or within a few
minutes after application. See the soybean discussion
above concerning the incorporation of trifluralin.
Apply on sandy soil at 3/4 pound per acre and in-
crease the rate to 1 pound per acre on clay soil.

Apply 3 pounds per acre of EPTC and incorporate
immediately (within minutes) and thoroughly. A
tandem disk should be used to incorporate the herbi-

cide twice, once in each direction. Trifluralin and
EPTC control grasses and some broadleaf weeds,
but both are not effective on wild oats and wild
mustard.

Chloramben (Amiben) at 2 to 3 pounds per acre is
applied preemergence to control most grassy and
broadleaf weeds, including wild mustard. Band ap-
plication reduces the cost. A granule formulation is
available. At least 1/2 inch of rain is necessary within
10 days after application to activate the herbicide.
If rain falls later than this, the degree of weed con-
trol will be reduced. Excessive rainfall on light soils
may leach chloramben below che level of germinating
weed seeds resulting in poor weed control.

SPECIAL WEED PROBLEMS

WILD OATS is difficult to control because the
plants shatter their seeds before crops are harvested
and because of seed dormancy which results in de-
layed germination. In infested areas, the soil is sat-
urated with wild oats seeds. Wild oats is a cool season
plant and seeds germinate only in the spring and fall
when favorable temperature and moisture conditions
exist.

Apply barban (Carbyne) for postemergence control
of wild oats when the weed is in the 1 1/2 leaf stage,

“which occurs from 4 to 9 days after emergence.

Rates of 4 to 6 ounces per acre are applied to wheat,
barley, flax, sunflowers and mustard. Thick, vigor-
ous stands of crop plants help suppress wild oats and
enhance the degree of control obtained with barban.
Crop competition is important for wild oat control;
therefore, control may not be satisfactory in thin
crop stands. In sugarbeets apply 12 to 16 ounces
per acre of barban.

Barban must be applied before the 14th day after
wheat, durum and barley emerge and before the 4th
leaf stage to avoid serious crop injury and poor wild
oat control. Treat flax before the 12th leaf stage.
There are no restrictions on winter wheat, sunflowers
or sugarbeets. Do not mix barban with any other
chemical, including fertilizers.

Preplant or preemergence incorporated applications
of diallate (Avadex) at 1 1/2 pounds per acre con-
trols wild oats in flax and sugarbeets. Triallate (Far-
go) is a related compound, applied preemergence to
wheat at 1 pound per acre and barley at 1 1/4
pounds per acre for wild oat control. Both herbi-
cides are volatile and should be incorporated in the
top 2 inches of soil by harrowing immediately after
application to prevent losses by evaporation.

Diallate and triallate can be applied in the fall after
October 15 until freeze-up. A granular formulation
of diallate is available for use as a fall application.

See Circular A-351, “Chemical Control of Wild Oats
in Field Crops” for additional information.




*3J9T[IW Ut jou 3nq 300q
uny3ios ur pasn aq ued (pie30TTIK) ATaes 03 JBST Yyag
surzedoad pue (poawey) zoTyoedoad -39TTINW ‘ITB3 sSayoutr IATIIN
Se Yons S9pPIOIqiay a0usdiswealg ZT 03 y——wny3aios JeaTpeOag Z/T 03 /1| 2utwe g-4°¢g ANV WNHO¥OS
QuTwe
9TqnTos TTO
*suorjeaado 3saaiey YITM 919J193UT 28e3s 10 19389 ISANIVH-T¥d
0] U231EB21Yl Spoam uaym ATuo 9sp y3nop ATaes--sdoa) JjeaTpeOo1g 1 AT A-%°Z NIVIO TIVHS
TIE3 Soyour g Xopun
918 Sp9°oM PuUB SIaYdUT s3eo
*sposm Asseil Tenuue pue JBI[pPeEOiq 7 I12A0 ST XBTJ uaym PTIM 3dooxa (uodmoq)
T0a3uod 03 uodelep YITM VIOW XTW|{ PoUIB3IqO S3TNSal 3s9g sassead Tenuuy %/€ uodereq
*Spoan TTFY-03-paey 1Te3
10J si93S°9 10 sI33jel I9y3Ty 9s( SOUOUT 9 03 7 XBTJd jeaTpeoag /T JUTWR VJIOW Xv1d
SpooMm JesT VdOW snid
98e3s je9aT yayl| -peoiaq 3sow pue /1 (T°Aueq)
*9TQETIBAE ST 2INJXTW TEBTIIISUMO) y3noayy pug--sdoan Jeaymyong PIIM sn1d g/1 BqQUEBOT(Q
*23B1S Uimoi3d
Aue 3e s3eo 03 Lanlur afqrssod jooq ATaea 13389 a0
*9ATITSUDs 3sow 23e3s Burjurol ATaeqy 031 2ous8idWwea--S3BQ Jjeapeoag Z/T °3 %/1 QuTWe VJOW SIVO
I193Se
300q £11ed 03 €/T °3 %/TI| °A°T a-%°C d4X¥ MO0
*T1B3 °2y3 ur A7dde jou oq| paiaTTIld ATInI--sdoan jeapeOoag Z/T ©31 /1| sutwe g-#°g IVAHM MAINIM
SpooM JBS VdDOW snTd
23e1s JBaT Yiy| -pBOIQ JSouw pue /T (Teaueq) wnmana
*9TQBITBAR ST 2IN3XTW TBRIOISUWOY y3noayy pug--sdoap jeaymyong pPTIM snid g/T BqUBIT( M0 IVIHM
‘STqETIEAE 9dB SoJdNjX[Wl [eroiou Spoom Jeol EEREE]
-won *s3[nsaa 3saq 103 a3e3ls Jurg 28e3s j00q| -prO1q 3Jsou pue v/ Vdow sntd
-po9s ATaee ul 91 spoom uaym ATddy 03 I®9T piag--sdoip aeaymiong pPTIM sn1d 4/T TTudxowoig
300q ATaes 133189 a0
*g-#°z ueyaz 191Taea parTdde a2q ue) 03 @ouadiswa--sdoa) jeopeoag €/7 031 v/1 QuIwe VJOW
19389
*JB9UYM UBY] DATITSU3S 910w AaTieg joo0q ATlaes ‘AT a-%°Z AATIVE ¥0
*98®3s jooq ueyl iaieT A1dde jou oqg 03 jeal yag--sdoan Jjeapeoag Z/T 031 %/1| =utwe g-4%°g WNENa ¢ IVAHM
S)arway ATddy 03 uaypm spoaM 210y aad *qT 9PTIOTqaSH doxy
*paa3ur *390V

sdoiy pjar4 104
TOJLNOD d33M TTVOIWIHD




TIO wnaf
-ox3ad snid
(uodmoq) uod

(=%ed
JX3Uu U0 °]1U0D)

*paa8uy 30V

T1IB3 sayour -eTep sntd
*ando0 Aew| z/T T u®BYl SSOT Spoam sosseild *1e8 T sn1d (x213VV)
S9NpISal TIOS 2UTzZBIJy ‘*9sn [BIA]| --o0uadisweisod Afaeqy pue JealpeOlg Z/T snid T auTzZeIlV
*IN0D0 AeBuw
anpIsai aurzeily *dasp sayour g 03
f SUOTJIOIATP OM] UT NSIP WIpue] spaoom JBITpPROIq aurzelily
yitm ATys3noioyi pue (s93nuruw a3eiodioout pue snTd (ueIng)
uTylIM) ATe3jeTpaumT 93eiodioour pue jueTdeaag sosse1d 3ISol T snyd ¢ ?3eTAINg
Spaam 9UTIZBIJY
*I0TUOBTE UO JUSUWOD DAO(E JeaTpeo1q pue sn1d
99§ *INDDJ0 ABW ONPISaI SUTZBRIIY 9ouadiswaaig sosse13d 1SolR T snid 7 I0TY2RTY
*BlOMB(Q Yy3laoN ur (poawey) IoTyoedoxad Spaam
ueYyl SATI09JJ9 SSIT ATTBnS( JjeaTpeo1q QwWOS (osseT)
*paiejlsnu pPTTM 3sureSe aATI0aIIoUT aouadiswaalig pue S9SSBIYH 7/1 ¢ I0TY2BTY
*3urTessel 2103Jaq 3nq T[B3 SOYOUT § TIB3 Sayour g 01 ¢
I9A0 ST u10d uaym arzzou doip asp| --uiod ‘a0usliswelsod | spoom Jealproig Z/T 03 #/T| suTtwe (q-%°Z
*InJ00 Aew TI0 pueTq
SoNpISai JIOS *To9dET U0 papuaw 1TB3 Sayout 1ro| -034uyd snid
-WO0D31 SAWNTOA 3B STTO wnafoxjad Z/T T SS°T speoom sossei8 | pueTqolfuyd e (x213vV) NNO0D
10 PoasUIT °TqeIJISTnWa 3s| —-ooualdiswaisod ATaeqy pue IeaTpeoag sngd 7z 03 T auTzZeiIly
*T0I3JuO0d Sseas
-jyoenb 103 pue sTTos Aaeay uo ajea
19y3Ty °9s ‘*urod ueyl iayjo sdoid
3utmoTT0J 23eWEP puB IBAL DUO UBRYJ oous3iaweaad sossei1d (%213VYV)
193U0T TIOS UT UTBWAI ABW JUIZBIIY 10 juetdaag pue jealpeoag 7 03 7 auIzZeBily
€ (xepuoT)
*IN2200 03 AT9YIT 30U sanpIsal TIOS sossead Tenuue |03 7/T T snyd aoTyoedoad
*STTOS AAaBay uo 23ea I9y3Ty 9yl 2s( 9oualiswanig pue jearpeoag| z/I T 031 %/¢|sn1d woanurg
*(I0TYd
-edoad °qT ¢*z 03 aurlzeiie °*ql T I0Tyo
0T3el1) ITQETTIBABR ST 2INIXTW TBTD sosse1d Tenuue (xtu yuel)| -edoad snid
—I2UO) *IND00 ABW SNPTSII SUIZBIJY 2ouadiswaaig pue jealpeoig ¢ snyd T 9UTZBIIY
‘piejsnu plIM Spoon
jsute8e 9AT309FJoUul °‘STqEBTTIBAR Je9TpPEOIq 2WOS (poauey)
soTnueid 1o xopmod aTqe3IIOM 9oualdiswasig pue sasseisn G 031 4 zoTydedoig
syaeuway ATddy 03 uayM EFEET 210y JI2d °*qT 9PTOTqI=H doan




(I quoo) (TOx3UGCD
*23enbape jo0u 180 PIIM
10I3uU0D 3BO PTIM °pPaBISnNU PTIM *speoem JeaT 10J UOT308S
UO MEBSM °UOISSNOSTIP 13MOTJUNS UL mumuoauoucm -peBOl1q 2WOoS (we3dy) 193eT =298)
uorjeiodiodour I0J SUOTIOJITP 23§ pue ucmaamuL pue sasseis £ 9149 SYHMOTINNS
*923enbape
jou Toxjuod jeO PTIM ~desp paeisnu 3daoxs
S9Youl 9 O3 4 SUOTJIDDATP OM] UT 93ex0dioout JeaTpeoaq (ueT3=ayg)
uorjeorydde 19338 UOOS SIP WIPUE] pue juegdax pUB S2SSBI9 T 031 /¢! urTeaInyITig
*UOTSSNOSTP I19MOTJ uoT3eaodioourt
-uns ur uorjeiodioour 10J suoTl| y3noioyl pue (s9Inuly spoom IBaT
-291Tp 295 ‘*923enbape jou Toxjuod UTy3lTM) SJBIpoUT -peOo1q 2WOS (ueady)
JBO0 PTIM °PpPiBlSnu PTIM uo eaM| £Lq pomoltol jueldaid pUEB S9SSBI9 € 9Ldd
*33enbape j0u Spo9om
T0I13u0d 3jBO PTIIM °"UTIBI JOU S30P 1T JjeaTprO1q pue (uaqruy)
31 uorjeorTdde 1933® SAep /-G MoiieY ERIEERENCERE| sossei1d Tenuuy 7 usaqueioTy) SNVHEE OINId
*STIOS JU3T] UO SAT3D233°
2aow 2q o3 sieaddy -a3enbope s9ssead (ue10321g)
jou TOI3UuOD 3IBO PTIM °*°Sn TBTIIJL ERBErBECERE| pue JjeaTpeoig Z/T %#| uejztpoiontg
Spoom
JeaIpeOIQq 3UWOS (osseq)
‘paejsnu pPTTM 3surede aATID9IFauTl 2ouadaouaaig pue sasseis Z/1 ¢ IO0TUOBTY
JEST 23BTTO3ITA] SHSSVID
*(1 ueanlpy) 3juejoBIINS YITM 3sat3 sey doxd pue| JON °Spoom JBOT
pot1dde aq 1sny ‘oansesw T0i13 1T®3 SayouTr 7 uBYl}peROIq I9YlO SUOS (ueiouayl)
-uoD paejsnu pPTIM Adusliswa SB I3S) SSDT 2IB Sp2am USYM| puB paelISnNUW PTIM 1! uwoanxoxoTun
*93enbape
jou Toxjuod 3jeo PTIM -deap paelsnu
S9YOUTI g 0] # SUOTIIVATP OM] UT 23exodaoout| 3dooxa Je9IpeOiq (uetgail) (Toa3uoo
uotiedorTdde 193Je UOOS NSIpP Wapue] pue jueldaig pue Ssassein T 031 %/¢| urteanyiTag 3B0 PTIM
‘uTel jou S90p 3T IT SpooM Jeo [peOIq 10J uOT3109S
uotrjediTdde is33e sAep /-G MOIiBH pue (uaqrmy) I93BT 998)
*23enbape jou Toijuod 3BO PTIM 2ouadisweaiyg sosse1d Tenuuy € 01 7 uaqueIoTYn SNVAIA0S
(ossen)
I0TYD
-eTy snid
*BqQUEDTP JO 23BI I9MOT sosseald pue 7z sntd (ToAueqg) ( *3u02)
f.mcw.mmm.mﬂﬂom,ucmﬂa ug  *esn TBTif| B mucmeWEmwpm JeaTpEO1q | N\H.OUIQRH!.I.I.MQWWWHMZI _ Nuoo |




*d 5,09 MOTaq soanjeiadwel 3B °9ATI

‘d 009 =ar0qe
2q pInoys aanjeiad
—-wo3 98eiaAy *90usd

(@3ed 3xau
uo °3uod)

-D9JJouTl ST TIBYlopuxd °s3io=qie3ns —-I2we I33Je SABpP QY
TTEWwS A19a 03 ArTeroadss Aanlut ueysz ia3e] LA1dde jou I9pIaysieuw (€L2
DATSS90Xd 9sned Aew TTBYIOpPuUa| O °*S9ABIT Q-4 DABY poomlIrWs 9PTOTqaoH)
*1 o008 I9a0 21 sainjeiodwal usyM pInoys sieaqaedng Jeaumiong pPTIM G°T 031 G/° TTeY3I0PUT
*3Jonpoad
STUY3l UT POPNTOUT ST JUBRIOE] spaan (snTd
-ins y *A7dde TTTI3s (°PA0qEe 298) 23e3s JeaT-om3 343l JeaTpeOIq 3sou utueiidg)
auoTe @2ouo8iswsjisod pasn uozeikd| ur 9IB SpIsm JeLTpPROI( pue sassex3|(uodelep) z°Z uodeTe(q
031 pae8al Y3lTM sMIBWLI Y] usym 20uadiawelsog Tenuue 3sop| (uozeidd) g°¢ uozeilg
*VOL oouosiowaaid yILM
pesn aq prnoys uozeikd sousdisuws 28e1s JeoT (Tox3u02
-91g ‘uozeikd sousBisweisod yjTM| -0M] DYl IB pajeall 2q JBO PIIM
T0x13u0D paam pasoaduT SeBY UOTINTOS| pINOYS Spasm JeaTpeolg I0J UOT3IO3S
Aeads sous3daswaisod ayz o3 TIO I0 *STTIOS I933Bw OT 1931BT 99%)
JuejoeJins ® SUTIppe pPuB IPIDTQIaY| —uedio Iay3Ty uo 20Ul SLHHTIVONS
jueTdeaad 10 sous8iswasad B yjTm -1smwa3zsod ATuo pasn aq
pa3eail Arsnorasid seaie 03 uoz ue) *I233eW OTUB3IO
-e1Ad Burd1ddy +s3Tnse1 oT3IRIID 9G ueyl SSOT YITM
uaAI8 Sey STIOS I9233BW DTUR3IO STTOS uo 3dua8iaws spoam (utweaky)
Y381ty uo oous8iswazsod pasn uozeilg| -3sod 10 9ousBisweaig| JFeoIpPeROIq ISOR 8°¢ uozeikg
*po3sadans uoT3l
ST 9PIOIQIaYy 20ua3aswajisod e -eaodioour y3noioys
U3TM 23807240 SurmoTrod *DIdH O3 pue (S°3nuTW UTYITM) paeasnu PTTM
UBY] 93BOTI4D 03 IDUBIDTOI I3333q 9jeTpoumut ue Aq| jou ‘spoom Je9T
9ABY s399qie3ng *STIos Apues| pPaMOT[OJ 90BJINnS TIOS| -~pPEBOIQq SWOS puB (199N-0Y)
‘3y8TT uo ATuo 23BI IIMOT IS Kap ® 03 juetdsiag sosseil Tenuuy 7 01 ¢ 2380249
*NIdd JO @Sn oyj WOiJ ANoo0 Aew uoTjei0dioourt piBISNm PTTIM
8urjunys Aieizodwal pue uorjonpai| y3noioyl pue (sajynuiw| jou ‘spaam IBIT
puels awog *STTOS 1933ew OTuediol UTYITM) 9]1BIpPSUWT UB| —-PBOI] SWOS pUEB (ueadq)
y3ty ‘Laesy uo sajex 1ay3Ty IS Aq pamoTTos auetdaig sasseid Tenuuy €0y 7 91.d™
Spoom
*3800 saonpaxa uorilediTdde pueg JeaTpeROiq pUB (ueqruy)
*23enbspe jou Toijuod 1BO PTTIM 9oua8aowaaig sosse1d Tenuuy £ 03 7 usaqueIoTy)
*23enbape jou piealsnu 3dodX?
Toijuod jeO PTIM °*doop sayour g 23ex10dioour JeaTpeoaq (uetF=1l) (*3u02)
031 # SUOTJO2ATP OM] UT NSTIPp Wapueg pue juetdaig pue S9SSBIYH T 03 Z/T| urreanIITag SYAMOTANAS




EEERE
ButTpeas Io0

a1enbape PRUSITqeIsH
jou A7TEIQUS3 *2uoTe
*3urzead 10 3ssaiey Ley 21033q TO013u0d paelsnu T103°213
sdep ¢ parTdde oq 3snu gQ-4‘z | TTBWS 2I® Spaam USYM | PTTA ‘JeaTpEOIg T 03 Z/T ga-%°c 10 BITRITY
*VATVATV ANV YIAOTOLAAMS doad @sinu
0L AYANCLNT HTIISSOd :HION qiTM I8A0TO
*Adoueo doad pue posm 398 03 LeTa( TIIB2 So9your 7 31SesT %/T 03 /T QuIWwe V4dOW | Pue BITEBIIV
*d0-%°7 Aq PITTTY I9A0TO199M§ Je 21e saun3a 1933V JEe9TpEOl1g T03 /T aq-%"¢ SHWNOAT
ejTeiTe
y3Ty sayour pue ATJyoaed
*po9s 103 umoil3 sosseid # 01 z st doid 3utaomoTI3IY3TU (T°Aueq)
TeTuuaiad poysITqelse ur ATuo as( pe9as uaym Zurads ug €900 23ITUM Z/T 03 %/1 BqUEITQ
*uoTjonpoxd pee°s i
103 sossead uo 28e3s j00q I933E
A1dde jou og ‘uorieorrdde aa33E 28e3s pnq 03
sfep ; 103 smod Aitep 9zeid 30U O( 20ous31owWe—--Spasap jeoTprOag 7 03 %/¢ a-v‘z | peysTIqRaST
*3UTISTTLI A2313F® sosseas JO 3UTTPa°3s
s9ssead poysTITqelIs? I10J 93BI 38S() 28e31s JyeoT-¢ 1933V jeaTpeOoag /€ 01 7/T a-vg SSVI9
*d o088 I9A0 ST 2anjeisdus) poom3Td
JT £1dde 30u oq *y9l I0 OIdH 300JIpai jou
3urmoTTOJ uaym y/qT T uBYl LIo0uw ‘spoam JeaTpROIq
ou sy °*98e]1S JE9[-AINOJ pueB UOP S9ABIT -7 2ABY pue sasseild (TeUR3Og)
-9T4A300 u@9M3]9q DIB SpPaam UIYM IS pPInNoys s3aaqiedng TenuUue 3 SOR ¢*T o3 Tjweydrpswuauyg
*V/qT € I9A0 S33B1 WOIJ
Inoo0 Aew uUOT]ONpPal PTITA awWOS
*ae24 19d y/qT 6°C JO WnWIXBW S9ABDT Q °9ABY S3199q
e 03 dn souo ueyz =2aou parrdde 2q | i2313e Aeads paloaaTp
Al *SuUOTITPuOd AIp 031 anp ATMOTS ?s *s3i92qie3ns
Surmoa8 o2ae Aay3z JT 10 SaABIT -7 Jo =23e3s JBaT-9 03 sosseald (uodmoq)
I2A0 2aABY sasseal JT @381 YSTY 98 oouaBiawe woxj Arddy TENUUE 3ISOR € 017 uodeTeq
S1BO PTIM (sauweu
*Pa9F NDOO0ISOATT 1dooxa seosseal SNOTIBA) (*3u02)
103 sdojl 3@9qae8ns asn jo0u o( 9ouslasmeaag Tenuue 3SOp g 03 9 ol SIHAGIVONS
Syaeway ATddy o3 uaym SposM 210y xod °qT 9PIOTqISH doxp

*paa3ur °*30V

10




*j}003s9ATT 03 spod iad

S9312We doIxd I=3]®
sfep #T ueByl I23BT OU
10 23e3s IS 9IBTTOTF

98e103] ueaqhos peo3leail peaF jou o -Ia3 ISITF 2yl 21039g sueaqLog| ZO 9 03 ¥
SUOT3
-0TI13S91 OU--SI3MOTIUNS
*SI92ZTTT3112) pue s3i=2aqaedns ‘jeoym
3uTpnTouT STBROTWSYD IA3Yjo Aue YA aajurm fa8e3s JeoT
suiqie) XTwW jJou O °*TOIJUOD 3JEd piE °oniaj 2103J3q piel
PTIIM aood pue Lanlur doado snotasg -snu fa8e3s JeaT Yig s399qaedng z0 9T 031 ZT
proae 03 °8e3S JBST yay 924yl 2103adeiogaq sead {o8els Jeot SI9MOTJUNS pu®g
pue 20uslisws AsTaeq pue wninpuizl 210J2q XeTJ {o8e3s paeasnu ‘sead sdoaxd
‘jeaym 19313e Aep Yy 92yl aio0iaq JBST Yly 910J9q ureald ‘xe1y ‘LoTaeq ur Toajuod
parrdde aq 3sny ‘*o8aswe sjeo pTIM TrewS :sdoin *o8e3s ‘uninp ‘jeoym (aufqae)) 9ATIOTSS
19313e sfep g 03 4 parrdde A{rens[] JesaT z/T T--SIBO PTTM 193jurm ‘3eeyM z0 9 03 ¢ ueqieq SIVO aTIM
* wnuj dn
-Tutw 03 93eTTT3 Surads desay *uoI1] -92Z9931J TIjun pue G s3y99qaedns qT1 2z
-BATITND £q ATmoTTeYS 23eBaodioouj 192qo32(Q aA93je—-TIBd pue XBTd 01 Z/T T
ERNEY-FETEEERT! EEEE qT %/T T
10 Surjuetdaiag uIo) Qi Z/1 1
S203B30
*uoTy) pue s3o9q (xXopeay)
-BAT3ITND £q ATeozeIpoumit ajeiodiodu Surjuetdaiag -1e3ns ‘xeTdl qr 7z - 2/T1 1T 23eITRIQ
*UOTJIBATIITNOD AQ SayouT
7z do3 ur A7eojeTpoumiT 23Bi0dIOdUT 8utjueTd 1e933® |(wninp pue JeIYM aT T
pue 20BJans TIos yjoouws uo ATddy A1o3eTpoumt--8utadg AaTaeg qT /T T
wWwNUWIUT ~dn
031 98eTTT3 Butads desy ruoty -9zZ9921J TTIJun PuB GT |(WnInp pue IBaYM qT1 T (08-1eJ)
—-BATITNO £q ATo3BIpaumt 33eiodioduf 1990300 iA931Fe--TTBd AoTaeg qT %/T T 93BTTRILL
S)aeuwsy ATddy 03 usayMm doxp 210y ERRRRAEE) PEET
1ad o3®y
“syjuouwl 7] 21Sea[ JH
poysITqelse BITRITR JO SpuEBlS 2and piejSnu pue S3eO ATuo
031 A7ddy ‘weol Apues U0 23BI MOT] dn PTIIM Surpnyout BITRITY
9s] °G¢*/ @2ao0qe sT Hd TTOS 219ym idg -9Z991F 9109y Ing Jjes1prOI| (daoutag) (*3u00)
spues AweoT 10 SpPuUBS UO 9Sn jou O( 3ur33no 3seT 1913V puB S9sseIo)| 9°'T 03 8°0 QUTZBWIG SAWNOTT

11




*pooI TeuTue 9onpoid 03 pasn jou SeaIB 93SBM DUB SOPTISpPROI suesw pueTdoad-uoN /T
*12qeT 2ya uo aeadde Aayy se
I9INn3oBINUBW Y] JO SUOTIDIITP MOTTOJ *TO0I3u0d poam Teruusarad Jo qol poo8 LisA ® op TITM SJUBTTILIS TIOS TBIDAIS /T

QuTWe 9[qnios (*7u09)
*T0a3uo0d 1TBF pue 110 X0 I93S° pueT=a3uey
Kio3oe3ysties a0y T1eF pue Surtads yjoq Arddy 28e3s pnq LTiey v/qr Z °3 T ‘AT A-%°Z pu®e ainiseqg
*doI0 s,1BeA SULMOL[OF UT
Keaxdsay °*y3Ty SaYOUT # ST YIMOIZDI IDA3UIYM 19382 MOTT®BI U0
A1ddy *3utdeads ai103yoq 23BATITNO 30U O(Q Saydur 9 03 ¢ V/4T 7 °31 1 AT A-%°C 79¥0dS AAVAT
*I9]USneTs 210399 SABp (f °133E0 JFooQq sainjsed
03 Ley poo3 10 2zei8 10 SMOD AITEp 103 ur sjuetd
sfep 06 103 Aey o)ew 10 sAep (9 10J °2zBi3 Sutmoa8 AToATIO® (TeAueq) TenpIATPUT
jou og °TTos Io/pue 3der[ol 01 A1ddy ST peoam uaypm V/qT 8 031 % BqUEITQ I0 saydied
*9Tqe] I93BM UITY UITM Seale SUTMOI3 AT9ATIO® (Mzz uopio]l) seaae
UT 9sn jou o ‘*OTMEIIBAE SaTnueif uopio], ST po9Mpulq uaypm v/4q1 1 WRIOTOTd Mﬁcmamou0|ﬁo=
*9I0W 10 ieak T 3Joo)Jjo [enprsoy 98e31s png Vv/qT 0Z ©°1 01 VL uo sjueTd
*2WTI] SWOS 107 3UTads px TENPTATPUT
B3l pajeail url moad jou Aew uorieiledop ATaea 10 TTEI °3®BT bs/qT z/T T 01 T Iogezuag 10 s9yo3led
*pPooMpUTq [OI3UOD FEREE]
03 ‘seaae TTewWS ur ATTeroadsa ‘oTTymyliom doad v/at1 €/2 AT d-%°2 Aa1aeq
2q Leu 3nq doao sanlur Aew s9jea a9yS1y Jo 98e3ls 98BTTI] v/q1 %/¢ sutwe q-%°¢g pue 3eaymM ~
2UTWE 9[qn[os =
*doad s,aeef SurmoTToF ur Aeadsay “‘Aeads sayout TIO I0 19183 MOTTBI uQ
uayl ‘ATnp-pTul TTIun MOTTEJ 9IBATITND 9 03 4 yjmoaday V/4aT %/¢ *A°T 0-%°7 | QFAMANIE QTI1d
syaeuwoy ATddy 03 uouMm *PY 'bS 10 v/q1 \ﬂ®ﬁﬂ0ﬂnumm PEER
*pa2a8ur *30V
Spo9M TBIUUaIag 104
TOMINOD QHHAM TVOIWHHD
*9TJETIBAE 9IB SoinjxIl qT
TETOIaumo) °*pPaT[OIIUOD 3q TITIM doxo jo =28e3s €/T 01 %/1 193189
OSTB Spa29m JBaTpeROIq I3YylQ °SI0F 300q 03 PaYSITqelsS? AaTaeq sn1d qT vdow sntd
12d z93em *Te3 GT 03 (T utr A1ddy ST A1o3TuUnI 1231V pue 231BIayM €/T 03 /1 TTudxouwoxg
‘UOTIBATITND Aq (xopeay
TT0s Jo sayour g do3l ut a3eaod Surauetdaag XeTd a1 z/T T 231BTT®IC
-I0JU] *3S00 JO @3snedaq warqoxd Burjueld| wnainp pue jeayum qaT 1 (o3-1B1)
B ST OSTEB S3BO PTIM JT ATuo °sp 1933e ATo3eTpoumy AaTaeg q1 %/T 1 93BTIRII] A0IIWNA
Syaeway A1ddy 03 uoayuMm doxn 210V 9PIOTqIoH Po°M
1ad =23®y




*IB2A 3X°u °9Uyl 031 uodeTep JO

I9A0A11BO B 9q ABW 319Y] *°Tqrssod jou Y3ty
ST juswWwleal1] I931JB UOTIBATITND 9I9Ym 3S(] {S9YOUT (T 03 4 Ssein v/4qT SZ 931 027 uodeTeq Say231BJg
2wl 3urjueTd
I® vy/q1 7 TBuOTI3 Elligae!
juswjealil SurmOTTOJ aeak | -Tppe ue pue Zurads Sutjuetrd v/qT ¢ - (¥2121VV)
pue uoriedrTdde Jo aesd uiod ATuo JUBTJ A1aes y/qr 7z A1ddy| snyd Butads y/qT 7 QUIZRIIY
YlMO0IZ3 SayduTr 9 (uodmo() MOTTRI UuQ
*S}98M ¢ 031 7 I93JB 931BATITN) 01 4 19172 Zuradg V/4T OT ©3 L uodere( SSYIOMOVAD
*BolE 910 (O] AUuE JO soanjsed
S9I0B (7 UBY]l a2I0W 3B3I] JOU O °SI3I0E 3ut ur sauetd
00T Aue 103 zz uopio] jo °*sTe3 (T ueyl -m018 AT9ATI10EB 2i® (Mzz uopioy]) TEenpIATPUT
@I0w 2Sn jou op uoseas a73urs e 3urang S2T3ISTYl SwIilduy v/qT T WBIOTOTJd 10 sayod3ledg

‘B91® poleol] UO 9[313B0 AILEp 9ZBlis
jou oq *ieak BurmOTTOJ 2yl Aiessadau
9q Aew 23B1 dWES Y] IB JUSWIBDIIIY

3ur
-M013 ATaAT3O®B 2ae

(Jzz uwopaog)

pueTa3uey

13

*yanoiad ssoaddns o3 juswieaal 3ISEOpPROIY S2T3STYl =wrjliuy v/qT ¢/T ©°3 %/1 WeIoTO1d pue ainised
*sAep (09 103 °9z®i3 BUTMOI3 ATOAT]O® (Teaueg)
jou oq “°TIos 1o/pue 28eTT0J 03 A1ddy ST po3aMm uaypm V/49T 8 03 % BqUEOTQ
‘popo9u se jeoijoy 23e1s png V/qT T a-v°e MOTTEBI UQ
AoTaeg
*T0IjU0D OTISIYI SA3TYOE 03 ‘seaae pue 3e9UM
TTews ut A[Teroadss ‘aTTymyziom 9q Aew 3Ing doad v/qT €/2 193189 VdOHW | HTLSIHIMOS QNV
doxd> aanlur Lew pao3sTT ueyl sajex 1ay3TH jo @23e31s 19TTIL V/qT v/€ duTWe YJOW { ATISTHI VAVYNVD
‘STqe[LEeA®R
soTnueid uopio], °BIIB 2I0B QT AUB JO SIIdB
0z ueByl aiow 3B313 JOoU O ‘'BIIBR JIDE
00T Aue 103 gz uopaol Jo °*sTeS (T ueys 3utmoal AlaaT3o® (Mzz uopaoy)
210w 9sn jou op uoseas aT3urs B Jurang sT 93inds sutiluy v/qr Z ©03 T WeIoTOTd
*I931ydnels 21039q SAEp (Qf °9[33E° saanjsed
Jooq 031 Aey paa 10 3zBIZ 10 SMOD AITEp ut sjuetd
103 sAep (g 10J Aey oxewm 10 SABp (9 103 Sutmoa8 ALTaa13o® (Teaueq) TenpIATpPUT
2ze13 j0u oq °TI0s io/pue 9a8eTT0J 031 ATddy s1 28ands uayy v/qT 8 01 ¥ BqUEO T[] 10 s9yd3ed

*Bol® po3leol] UO 9[33B0 Ailep ozeds
jou og caeak JurmoTTo3F °oyzl Liessadau
9q Aew 23BI SWBS JYJ IB JUSWIBDIIDY

*y3moa8 sssaddns 03 juswiealil ummuvmoumL

8utmoa8 ATaat1z0®
st 931nds awriduy

V/4qT Z/T 03 %/1

(Mzz uopaol)
WeIOTOTd

( *3u02)
pueTa3uey
pue 2anjseg




Jaainjodoeinuewl 9yl JO SUOTIOSITP MOTTOJ

*0-%°7 £q paanfur A792a19249S 10 POTTIY 29 TIIM sainised ur

saun8a7 /7

*1oqeT @2y31 uo ieoadde Layy se
*T013u00 posm Teruuaiad jo qol pool3 Kisa B op TTIM SIUBTTIDIS TIOS [BIIADS /T

s3onp
-oxd IBTTWTS

1291 10 auojswoxd *01d “‘sAT0d

*A3TTTa9231S TTOS 2WI 998 cuoseas 3urmoald o3 ‘uoinuom ‘TTID ANOHJAATAIL

-3uoT @39T7dwod 103J so3e1 Laeay osp | iotrad pue Suranp surlduy 129BT 29S| -ewoxq ‘surzealv | °9$9HaT1d ANNOMV

QuTtwe \MmMMDHm<m

*Aiessaoou JT IeaL BUTMOTTOJ 321319y Surmoald 9TqnTos TIO IO Q9IVAILIND

_*sTeTUuaiad JIsyjo pue s98eS U0 V/qT T ATeaT30® pue Sunok aie 19389 9TT1BTOA ¥0 FIAIIVN

pue peomung pue STBNUUBR U0 ¥/qT T 2SN | Spesm uaym sunp ATIBD Ul v/qT Z °31 T MOT g-%°7Z NI SgEdaM
SYIBWIY ATddy 03 usaym Py *bg 10 V/q1 \AdeUHﬂme PEEN

*paaduy 319V

14




GLOSSARY OF CHEMICAL NAMES

TRADE NAMEL/

TRADE NAMEL/

COMMON NAME AND MANUFACTURER COMMON NAME AND MANUFACTURER
Alachlor Lasso (Monsanto) Linuron Lorox (DuPont)
Atrazine AAtrex 80W, AAtrex 4L | Linuron-

(Geigy) Propachlor Mixture| Londax (DuPont)
Barban Carbyne (Gulf 0il MCPA Amine salts--Various

Corp.) Ester--Various
Bromacil Hyvar X (DuPont) Monuron Telvar (DuPont)
Bromoxynil Buctril (Chipman) Phenmedipham Betanal (Nor-Am)

Brominal (Amchem) Picloram Tordon 22K (Dow)
Bromoxynil-MCPA | Bronate (Chipman) Propachlor Ramrod (Monsanto)
Mixture Brominal Plus (Amchem)| Propazine Milogard 80W (Geigy)
Butylate Sutan (Stauffer) Pyrazon Pyramin (BASF)
Chloramben Amiben (Amchem Pyrazon-dalapon Pyramin Plus (BASF)

Products) Mixture ;
Chloroxuron Tenoran (Ciba) Simazine Princep 80W (Geigy)
Cycloate Ro-Neet (Stauffer) TBA Various
Dalapon Dowpon (Dow) TBA-Sodium borate |Benzabor (U. S.
Diallate Avadex (Monsanto) Mixture Borax)
Dicamba Banvel (Velsicol) TCA Various
Dicamba-MCPA Mondak (Velsicol) Triallate Far-go (Monsanto)
Mixture Trifluralin Treflan (Elanco
Endothall Herbicide 273, Endo- Products)

thal, Aquathal (Penn- | 2,4-D Various

salt) 2,4-DB Butyrac 118
EPTC Eptam (Stauffer) (Amchem Products)
Fluorodifen Preforan (Ciba) Butoxone (Chipman)

1/ The mention of trade names doesnot imply that they are endorsed or recommended

over those of similar nature not listed.
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1971 - Fungicide Tests and Recommendations

Edward H. Lloyd, Jr.
Plant Pathologist, Extension

Seed Treatment

Seed treatment is a method for reducing plant disease development such
as covered smut of barley and bunt of wheat, and for insuring that the seedling
will have a favorable growing enviromment during its initial development prior
to emergence. Mercurial seed treatments, known as Panogen, Ceresan, Ortho iM
and Mistomatic were used almost exclusively as the seed dressings in North
Dakota for about 30 years prior to 1970.

An incident involving mercury treated grain being fed to livestock ignited
investigation into the use and abuse of mercury and mercury treated products.
Furthermore studies and appraisals disclosed that elements of the environment
had possibly attained a dangerous level of mercury through usage by man. This
prompted USDA and FDA, now amalgamated into the Envirommental Protection Agency,
to suspend and eventually ban numerous mercurial products, and restrict usage
of others. Among those suspended were the Alkyl mercuries for seed treatment
purposes.

The North Dakota State University Plant Pathology Department personnel
foresaw the demise of mercurial seed treatments as early as 1965 and pursued
investigations of non-mercurial fungicides. Maneb, Benomyl, Glyoxiin (Vita-
vax), Terraclor + Terrazole compounds and numerous other named and unnamed
chemicals have been tested for efficacy of seed-borne disease control.

Described below in Table 1 and 2 are tests made during 1971 at Fargo to
further evaluate some non-mercurial chemicals. 1Included in the tests were
Terra-Coat LT-2, 24% (PCNB), Terra-Coat L-205 (PCNB + Terrazole), and Terra-
Coat SD-205 (PCNB + Terrazole).

Table 1. Effectiveness of three chemicals for controlling seed-borne diseases
of wheat, barley and flax during 1971 at Fargo.

Wheat Barley Flax
oz per bu oz per bu 0z per bu
2 4 6 2 4 6 2 4 6

Terra-Coat LT-2 11.2%* 21.:3 8.8 9.0 6.9 11.0 -6.5 -3.1 -6.5

(PCNB 247%) State
Doc.

Terra-Coat L-205 13.0 15.8 6.7 9.6 12.6 10.8 -13.6 -7.0 -14.2 SE

(PCNB + Terrazole 612
« N9

Terra-Coat SD-205 13.2 8.5 -1.0 2.7 4.0 1.7 5.2 -7.1 3.5 C48

(PCNB -+ Terrazole) 1972

* Mean number of plants per row greater than nontreated checks.
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