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PROJECT 1. PERENNIAL HERBACEQUS WEEDS

Ken W. Dunster, Preject Chairman
SUMMARY

Twenty-one reports were submitted for publication in this section.
Research was conducted on thirteen perennial weed species with major
emphasis on Canada thistle. Six abstracts were received on Canada thistle.
Perennial smartweed and common tansy were the only other weed spec1es :
receiving attentlon from more than one 1nvest1gator. :

Picloram and dicamba once again received con51derab1e attention. Of
the twenty-one reports, fifteen include resulte with picloram and fifteen
concern control with dicamba.

Progress on each reported specie is briefly summarized,
Canada Thistle (Cirsium arvense). Idaho results indicate soil levels of

nitrogen and phosphorus influence contxol obtained w1th 2,4-D, High temp-
eratures increase toxicity with 2,4-D.

Canada‘thistle ecotypes collected in California and the mountain states,
show wide differences in response to treatment with 2,4-D, 2,4-DB, Amitrole
and dicamba in California trials. The California strains vary markedly from
those collected from the inter-mountain area in morphological characteristics,
One strain collected from Montana was resistant to all chemical treatments.

Picloram produced excellent, consistent thistle control at rates of 1
to 2 lbs/ac. Dicamba appeared to give less consistent control at rates
less than 5 lbs/ac. Picloram gave good control when applied as a late fall
treatment. There is evidence that picloram is active through the soil.

Common Tansy (Tanacetum vulgare). Several herbicides including
picloram, dicamba, o0il soluble amine of 2,4-D and 2,4,5-TP gave excellent
control of tamsy at relatively low rates in Oregon and Idaho trials..
Silvex appeared to be the most practical treatment in the Idaho series,

Perennial Smartweed, Work in Oregon indicates satisfactory control
of Polygonum punctatum with picloram at rates of 1 and 2 lbs/ac. Considerable
regrowth of Polygonum coccineum was noticed on picloram plots treated with
rates as high as 4 lbs/ac. in California plotwork Dicamba was considerably
less effective at equivalent rates in both the Oregon and California trials.

Russian Knapweed (Centaurea repemns). Treatments including picloram
(1-2 1lbs.), dicamba (5 1bs.), Tritac D (16 1bs.), and a combination of fenac
6 1bs.-2,4-D &4 lbs. gave outstanding knapweed control in a Wyoming trial.
Caly trltac D injured native grass spec1es.,

Field Bindweed (Convolvulus arvensis). Picloraﬁ {1 1b/ac.), 2,4-D
(40 1b/ac.), tritac-D (16 1lb/ac.), benzabor (1.5 1b/ac.) and fenac granules
(1 1b/sq. rod) produced 95% control of bindweed in a Wyoming study.




Leafy Spurge (Euphorbia esula). Picloram provided complete control of
spurge at rates above 2 lbs/ac. Ammonium thiocyanate did not improve herbi-
cidal properties of dicamba. Three treatments with 2,4-D per year for 5

years failed to lill spurge. Control with several herbicides is influenced
by strain differences.

Yellow Toadflax (Linaris vulgaris). Surfactant added to 2,4-D at the
1% level improved toadflax control in an Idaho trial. Application made at
the early flower stage produced better control than applications made in
the vegetative or mature stages of growth.

Woolly Pod Milkweed (Asclepias eriocarpa). California trials showed
picloram and dicamba to be ineffective at rates below 4 lbs/ac. Amitrole

at 4 1lbs/ac. and picloram at rates of 4 and § lbs/ac. were the most promising
treatments in this series,

Horsetail Rush (Equisetum arvense). Ammate at 3 lbs/sq. rod has given
the most consistent control im an Oregon trial. Amitrole-T at rates of
4 1bs/ac. has given good but somewhat inconsistent control.

Bitter Doclk (Rumex obtusifolius). Of 9 treatments applied in an Oregon
trial, only picloram at 2 lbs/ac, is giving continued control,

Wild Garlic (Allium vineale). Dicamba at 4 lbs/ac., 2,4-D ester at
2 1lbs/ac., TBA at 1 lb/ac, and MH-30 at 10 1lbs/ac. were treatments which
looked extremely promising for the control of wild garlic in an Oregon trial.
Picloram at rates as high as 2 lbs/ac. did not give adequate control.

Bracken Fern (Pteris aquilina). Many of the herbicides reported effec-
tive on this species in 1964 have failed to produce long term control or

eradication, Dichlobenil, picloram, TH~073-H and hexafloroacetone are
treatments which look promising in 1964 trials.

Bermuda Grass (Cynodon dactylon). A California trial indicates SMDC
will provide effective control of established Bermuda grass when applied
at the rate of 1 qt./100 sq.ft. and watered in.

Isocil was effective in controlling Bermuda grass at 10 and 15 1b/ac.
levels of application 18 months after treatment.

The interaction of temperature, moisture, nitrogen and phosphorus levels
on the response of Canada thistles to herbicides. Pennington, Lawrence R.
and Erickson, Lambert C. The objectives of the study were to deterwine the
influence on growth and herbicide sensitivity of two levels of nitrogen,
phosphorus, moilisture and temperature.

In the autumn of 1963 root segments were obtained from a single (Moscow)
clone of Canada thistle. These segments were propagated and increased in
the greenhouse and placed in 6 x 6 x 24 inch metal cans filled with a low
nutrient fine sandy loam soil. After about six months of preconditioning
with respect to Boil aspects; moisture levels (1 and 1/3 atmoephexe), phos-
phorus (0 and 50 1bs/A added), and nitrogen (50 and 150 1lbs/A added), the
respectively treated plants (4 reps. of each) wexe erthjecred to 2,4-D amine

2
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treatments at 3/4 and 1-1/2 1bs/A. Thereafter, they were maintained at two
temperature levels (greenhouse and field) for one month. The plants were
then removed from thelr containers, washed, oven-dried and weighed. Pre- '
conditioning was done to obtaln a more uniform foliage. All top-growth
was removed two and four months after transplanting. Top-growth thus re-
moved served to indicate the growth response per treatment. On the day

the 2,4-D treatments were applied half of the individual treatments were
removed outdoors (low temperature) whereas the other half remained in the
greenhouse (high temperature) for one more week, then moved outdoors.

Using dry.root weight the following statistically significant differ-
. ences were feund between or among treatments: (1) high phosphorus levels
decreased 2,4.D toxicity; (2) 2,4-D reduced root weight of check plants;
(3) 2,4-D reduced rootweight most when associated with high nitrogen levels
in the soil; (4) phosphorus increased root growth; (5) more root weight
developed with 2,4-D x high phosphorus than with 2,4-D x low phosphorus;
and (6) high temperature increased the toxicity of 2,4-D. (Plant Science
Department, University of Idaho, Moscow.)

Preliminary sreenhouse trials on the susceptibility of several ecotypes
of Canada thistle to four herbicides. Smith, Leon W. and D. E. Bayer.
Four ecotypes of Canada thistle decignated YM, AI, G4 and FM obtained from
Montana in 19561 and 4 selections collected from 4 localities in California
in 1964 were grown in 6 inch plastic pots under greenhouse conditions.

. The herbicides 2,4-D, 2,4-DB, amitrole and dicamba were applied at
rates of 3/4 and 1-1/2 1b/A for 2,4-D and 2,4-DB, and 2 and & 1b/A for
amitrole and 1/3 and 1/4 1b/A for dicamba when the plants were 3 to ¢ weeks
old, Visual ratings were made of top growth effect after 3 weeks and re-
growth and root effect ratings were made 6 to 3 weeks after appiication.

Montana ecotypes. 'FM was the most susceptible to 2,4-D and 2,4-DB,
AT and YM were intermediate and G4 the most resistant.

YM was .the most susceptible to amitrole, M was intermedlate and AI
and G4 were the most resistant.

G4 was the most resistant to dicamba, AI intermediate, and no differ-
ence could be observed bLetween the other clones which were the most suscep-
tible.

California selections., © The California selections designated by TC,
SB, QS and KV show marked morphological differences from the Montana eco-
types, especially in leaf shape and growth habit. Of the California selec-
tions, SB was the most resistant to 2,4-D and 2,4-DB, QS the most resistant
to amitrole and TC showed marked resistance to dicamba. :

Comparisons in susceptibility between ecotypes from Montana and
California cannot be made until.the rootstocks from California selecttons
have adjusted to greenhouse conditions. (Department of Botany, University
of California, Davis.) '



Chemical control of Canada thistle (Cirsium arvense Scop) in the
Willamette Valley. Fechtis, A. D. and Furtick, W. R. This experiment was
initiated in 1963 in an attempt to find a material(s) that would control
this noxious perennial weed.

A completely randomized block design consisting of three replications
of 10" x 40' plots was sprayed with a field plot sprayer. Approximately
34 gallons of water per acre were used to apply each of twelve chemicals.
The compounds were applied on a cloudy day with a temperatule of 68° ywhen
the thistle was from 6"-10" high.

- After two years, Tordom 22K at two pounds per acre has essentially
eradicated this species from two different locations in the Willamette
Valley. Excellent control with dicamba was obtained at one location with
a two pound rate, while at the second lccation eight pounds was not effec-

tive. These compounds appear, at the present time, to be the most promising
of those tested in coantolling this species.

Additional plots were established during the 1964 season to gain infor-
mation on other herbicides. To date, Tordon 101 and a combination of one-
hali pound per acre of Tordon 22K and dicamba are show1ng ‘excellent activity.
(Dept, of Farm Crops, Corvallis, OQregon).

Control of Cenada thistle with picloram and certain other chemicals.
Hodgson, J. M. A preliminary applicacion of 4-amino-3,5,06-trichloropicolinic
acid (picloram) in this area by the Dow Chemical Company personnel in June
1962 resulted in outstanding control of Capnada thistle. To investigate
this new material further, & series of rod2 plots infested with Canada
thistle were treated with picloram and several other promising chemicals in
July and November of 1963,

The July spray treatments compared 2-metholy-3, G6-dichlorobenzoic acid
(dicamba) aud picloram at four rates of application and replicated three
times. The MNovember applications included six chemicals at different rates.
These were also replicated three times on rod? plots, The plots were lo-
cated in an abandoned field infested with Canada thistle. Thistles were in
the late bud and early bloom staze of growth for July treatments; the
November treatments were made to the soil and dead top growth. The borders
of all plots were treated with sodium chlorate at 10 1b/rod2 to limit effect:
from one plot to another.

Picloram treatments in July at 1/2, 1, 2, and & 1lb./acre zave an esti-
mated control of 90, 180, 103, 100 percent, respectively, 15 months after
application, Dicamba at the same rates gave control of 10, 13, 25 and 75
percent, respectively.

The November treatments with results eight months after treatment
again indicated picloram to be very effective (Table ). Several other
chemicals also gave excellent control of Canada thistle as evaluated on
this date. Later evaluation of this series of plots was not possible as
they were taken over by a housing development.



CANADA THISTLE

Willamette Valley, Orezon
Chemicals Applied - June 13, 1983
Plots Evaluated -~ July 2, 1964

Location I

Location IT

/A % Thistle Control % Thistle Control

Chemical Rate Pl T2 Ave. R1 R2 R3 Ave,
1) Banvel D 2 10 70 50 95 93 95 c6h

2) Banvel D 4 10 30 23 S5 1090 35 93

3) Banvel D 8 ‘50 60 70 85 190 75 %0

4) Tordon 22K 2 23 99 100 S5 o8

5) Tordon 22K 4 90 93 95 100 109 100 100

6) Tordon 22K 8 93 98 98 100 100 100 100

7) Banvel D + 2,4-D (A) .5+.5 o 0 0 75 95 95 88

8) Banvel D+ 2,4-D (A) 1 + 1 0 60 30 95 95 95 95

9) WMCPB (E) 3 30 10 20 100 85 75 88

10) MCPB (E) 6 10 40 25 30 95 85 90
11) 2,4-DB (E) 3 0 0 6] 70 95 100 88
12) 2,4-DB (E) 6 10 10 10 75 95 90 87
13) 2,4-D (A) 3 20 0 10 70 40 75 61
14) ”2,4-D 4) 6 10 0 5 50 95 98 81
15) DP-634 2 0 0 0 0 0 0 0
16) DP-634 4 0 0 0 ¢ 0 0 0
17) DP-634 8 0 0 0 0 0 0 0
18) DP-762 2 0 0 0 0 0 0 0]
19) DP-762 4 0 0 0 0 0 0 0
20) DP-762 8 0 0 0 0] 10 10 6
21) Hyvar X 2 0 0 0 0 0 0 0
22) Hyvar X 4 o o 0 o 0 0 0
23) Hyvar X 8 0 0 0 0 0 0 )
24)  Amitrole 4 49 60 50 70 75 90 78
25) Amitrole 6 50 70 60 85 95 99 93
26) Amitrole 8 - 80 -- 80 95 95 90
27) Tritac 8 0 0 0 0 0] ¢ 0
28) Tritac 16 0 0 0 0 0 0 0
29) TBA 10 0 10 S 60 90 98 82
30) TBaA 15 590 30 40 85 75 85 81
31) TBA 30 90 98 94 100 85 98 94
32) Check 0 0 0 0 0 0 0



The picloram treatments caused considerable injury to the few peren-
nial grasses present at 2 and 4 1lb./acre in the July treatments. Perennial
grasses did not show injury symptoms from any of the dicamba treatments.

Several of the November treatments prevented emergence 6f annual weed
growth in 1964. " Picloram, 2,3,6-trichlorophenylacetic acid (fenac), and
2,3,6-trichlorobenzyloxypropanol (tritac) exhibited considerable residual
effects as indicated by the absence of spring germinating annual weeds.
Dicamba, 2,4-dichlorophenyxyacetic acid (2,4-D), and 2-methyl-4 chloxo-
phenoxyacetic acid (MCPA) had very little residual effect on spring germ-
inating annual weeds. (Crops Research Division, Agricultural Research
Service, U.S. Department of Agriculture; and Plant and Soil Science Depart-
ment of the Agricultural Experiment Station, Bozeman, Montana.)

Table 1. Canada thistle control with chemicals applied November 29, 1963
Bozeman, Montanal

Control on

Chemical Formulation lba/acre2 June 25, 1964
Percent

Picloram X Salt 2.5 ~ 100
Picloram K Salt 5 100
Fenac Na Liquid 2.5 60
Fenac ‘ Na Liquid 5 90
Fenac Na Liquid 10 97
Dicamba Amine 5 98
Dicamba Amine 10 87
2,3,6-trichloro-~benzel -

oxypropanol , Amine 10 98
2,3,6-trichloro-benzel-~

oxypropanol Amine 15 100
MCPA ' Acid 20 91
MCPA . Acid 40 100
2,4-D Acid 40 94

1 .
Data are averages of three replications

2Expressed as acid equivalent or active ingredient of the chemlcal.

Chemical control of Canada thistle (Cirsium arvense (L.) Scop.).
Alley, H. P. and Chamberlain, E. W. In the summer of 1963 an extensive
research project was initiated to study the effect of new and promising
compounds on control of Cenada thistle at two stages of growth,




The first test was established when the thistle plants were in the bud
~ to bloom stage.of growyth., A completely randomized block consisting of three
‘replications of square rod plots was established.  Each replication con-
sisted of 42 different treatments with only six treatments :showing satis-

. factory control one year after application. These treatments are tordon
(L 1b/A) 90% control; tordon (2 1b/A) 98+% control; tordon (4 1b/A) 100%
.control; tordon granules (3 1b/A) 100% control; dicemba (5 and 10 1b/A)
95% control; and benzabor (1.5 1lb/sq. rod) 96% control,

Test number two was initiated October 11, 1963, on six inch regrowth
of Canada thistle that had been previously mowed., Twenty treatments were
established in a randomized block of three replications giving a total of
sixty treatments. Treatments giving satisfactory Canada thistle control
nine months after application were: toxrdon (1, 2, 3, and &4 1b/A) 100% con-
trol; benzabor (1.5 1b/sq. rod) 95% control; 2,3,6-TBA (20 1b/A) 95% con-
trol; tritac-D (16. 1b/A) 98% control; dicamba (5 1b/A) 90% control; and
dicamba (10 1b/A) 98+% control.

Tordon treatments at rates below 4 1lb/A did not injure grasses and
dicamba treatments resulted only in clight injury to grasses. (Wyoming
Agricultural Experiment Station, University of Wyoming, Laramie.)

Canada thistle control. Lange, A, H., Bayer, D, E.,, Street, J. E.,
Smith, P. D., and Rimbey, C. W, Several herblcides were applied to heavy
stands of Canada thistle (Cirsium arvense) July, 1963 at two locations;
one in the Round Valley of Inyo County and the other near Quincy in Plumas
County, California.” Both experiments were on river bottom fine sandy loam
soil, Materials were applied by use of a knapsack sprayer. Plot size was
one square rod in the Inyo experiment and 10 ft. x 15 ft., in the Plumas
experiment. The herbicides were applied in aqueous solution at about 150
gallons per acre.

Of the herbicides tested, plcloram gave outstanding thistle control
at rates abové 2 Ib/A (Tables L and 2). They were evaluated approximately
one year after application. The early burn-down was most striking with
paraquat at 2 1b/A evaluated two months after application, -~ Although the
initial top growth had been destroyed, there was almost a solid stand of
regrowth two months after application (Table 2). Judging from the consid-
erable regrowth in the 2,4-D and -dicamba treatments, there was only limited
.translocation to the underground storage system. In view of the amount of
regrowth in the picloram plots, at two months after application we would
expect some of the control evident at one year to be soil uptake from
picloram, particularly at the higher rate of 4 pounds per acre,

2,4-D at four pounds gave better Canada thistle control, particularly
in the Inyo experiment, than dicamba, Neither herbicide gave outstanding
control in both experiments. Amitrole-T at 4 1b/A appeared to be about
equivalent to 1 1b/A of picloram which still might be more economical if
the relative cost of materials 1s taken into consideration. (University
of California, Davis). '



-Table 1. The average control of Canada thistle applied 7/3/63--evaluated
6/5/64. Inyo County.

Percent control

Herbicide 1b/A after 1 year
2,4<D LVE 2 20
2,4-D LVE 4 65
dicamba 2 10
dicamba 4 30
picloram 2 85
picloram 4 95
amitrole 2 5

Table 2. The average control of Canada thistle applied 7/18/63--evaluated
9/18/63 and 7/3/64. Plumas County.

% initial % young regrowth % control
Herbicide 1b/A burn-down 2 mo. in plots 2 months after 1 year
2,4-D amine 2 57 45 5
2,4-D acld 2 52 36 2
dicamba 2 49 42 15
dicamba 4 51 29 8
picloram 1/2 51 46 35
plcloram 1 55° 28 .52
picloram 2 66 16 82
picloram 4 73 15 98
Amitrole-T 4 34 . 21 52
paraquat 2 100 100 8
check -- 0 67 ' 8

Chemical control of tansy ragwort (Tamacetum vulgere) in western
Oregon. Fechtig, A. D. and Furtick, W. R. The primary objective of this
experiment was to find a2 herbicide that weuld control this psoiszoveous weed
prevalent in pastures which is responsible for the annual loss of a number
of cattle.

These research plots were established during the 1963 growing season
at two different locations, one in the Willamette Valley and the other in
the Coastal Mountain Range.

Completely randomized block designs comsisting of three replications
of 10" x.40' plots were sprayed with a field plot sprayer. Approximately
34 gallons of water per acre were used to apply the various herbicides.

Tordon 22K, dicamba, 2,4-D (E), bromacil, and atrazine appear to be
the most promising cowmpounds of those tested, Tables 1 and 2. Additional
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plots were established during the 1964 growing season, but Tordon 101- was
the only additional compound found to be effective in controlling tansy
ragwort. (Dept. of Farm Crops, Corvallis, Oregon).

Table 1. Tansy Ragwort control in the Oregon Coastal Range
Chemicals Applied - May 21, 1963
Plots Evaluated - August 28, 1964

Rate % Tansy Control
Chemical #/4 August 28, 1964
R1 R2 R3 Ave.

1) Hyvax 1 0 0 -- 0
2) Hyvar : 5 0 0 0 0
3) Hyvar 10 0 0 0 0
4) Atrazine 5 30 98 100 96
5) Atrazine 10 100 95 100 98
6) Tordon 22K Q.5 100 100 100 100
7) Tordon 22K . 1 100 29 - 99
8) Tordon 22K 2 160 100 100 100
9) Banvel D 0.5 98 95 -- 97
10) Banvel D 1 98 95 - 97
11) Banvel D 2 98 98 100 98
12) Hyvar X 1 ' 0 0 0 0
13) Hyvar X 5 90 98 100 96
14) Hyvar X ~10 100 100 100 100
15) 2,4-~D ester . 1.5 95 100 -= 97
16) Dacamine D 1.5 98 100 -- 99
17) 2,4~D amine 1.5 90 60 60 70
13) 2,4-D (75WpP) _ 1.5 100 95 o8 98
19) Check 0 0 0] 0 .
20) Checlk 0 0 0 0



Table 2. Tansy Ragwort control in the Willamette Valley, Oregon
Chemicals Applied - May 29, 1963
Plots Evaluated - August 14, 1964

%Tansy Control

Chemical Rate August 14, 1964
#/A R1 R2 R3 Ave.
1) Hyvar 1 0 0 0 0
2) Hyvar S 0 0 0 0
3) Hyvar 10 0 0 0 0
4) Hyvar X 1 0 10 0 3
5) Hyvar X 5 100 29 100 99
6) Hyvar X 10 100 100 100 100
7) Atrazine 5 99 100 29 99
8) Atrazine 10 100 100 100 100
9) Tordon 22K .5 98 85 35 73
10) Tordon 22K 1 99 98 90 96
11) Tordon 22K 2 -- 100 100 100
12) Banvel D .5 0 0 85 28
13) Banvel D 1 85 100 80 88
14) Banvel D 2 100 90 100 96
15) 2,4-D ester 1.5 95 100 75 90
16) Dacamine D 1.5 30 30 80 46
17) 2,4-D Amine 1.5 75 60 75 70
18) 2,4-D (757-Wp) 1.5 30 0 95 41
19) Check 0 0 0 0
20) Check 0 0 0 0

Chemical control of common tansy (Tanacetum vulgare)., Erickson,
Lambert C. and Pennington, lLawrence R. Common tansy is best adapted to
ruderal situations, thus, its most dominant invagions are found along
roadsides, canals and ditchbanks, in permanent pastures and on occasicnally
flooded or otherwise lightly disturbed areas. It does not prevail in
cultivated fields., 1Its persistence and further encroachment in areas an-
nually or intermittently treated with 2,4-D prompted this investigation.

These treatments were applied in a dense stand along a highway bordex
and fenceline north of Moscow in 1963. The highway border had been treated
intermittently with 2,4-D for several years. Amn understory of Kentucky
bluegrass prevailed throughout, and one or more additional weed species
were present in several plots. The plots were 10 x 20 or 10 x 50 feet
parallel to the highway.
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Of all the herbicides tested, silvex appeared to be one of the most-
practical. Others which appeared to be especially toxic to tansy without
causing . soil sterility were: picloram, 2,4,5-T, dicamba and TBA. The
. relative performance of 17 herbicides or formulations is given in the fol-
lowing table. - (Idaho Agricultural Expt. Sta., University of Idaho, Moscow.)

Average percentage kill of tansy obtained
one year following the herbicide applications

Date . - Rate
Appl. Herbicide - lbs/A % kill Remarks
4/25  2,4-D, amine 2,4,8. 25,25,50 Tansy stunted
6/10 e 2,4,8 25,35,90 L grass ok
5/11 " (dacamine) 2,4,8 80,90,95 " oo
6/10. 11l n ] 2,4,8 0,25’75 } 11 5t " 1t
6/10 . " (emulsamine) 2,4,8 0,4,90 " " oo
5/11 amitrole ' " 4,6,8 0,0,0, Tansy & grass chlorotie
6/6 amitrole T 2,4 50,75 Gragses normal
6,8 95,99 " "
5/25 atrazine .5 60 Tansy & grass abnormal
" 10,15,20 ( _100 ) Soll sterile
5/25 bromacil 5,10 0,0 Grasses killed
. 15,20 20,20 Soll varlably sterile
5/11 dicamba 1,2 ( 80 ) Tansy stunted, grass normal
H 4,8 90,100 Grass normal
5/25 diuron 5 Q Tansy stunted, grass normal
" 10 40 Tansy stunted, grass killed
" . 15,20 - ( 100 ) Plantain present
5/25  fenac 2,4 0,0 Tansy stunted, grass normal
A 1] 6’ 8 50’80 n n 1) 1]
5/25 wmonuron 5,10 0,50 Grasses killed
" 15,20 95, 100 Grasses killed, buckhorn and
dandelion present
6/6 picloram 0,5,1 0,99 Tansy darker green
2,4 ( 100 ) Grasses normal
5/11 silvex 2,4,8 ( 100 ) Grasses normal
6/6 simazine 5,10 0,60 Plots disturbed
5/11 TBA 5,10 50,90 Grasses normal
" 15,20 ( 100 ) " ¥
6/6 tritac 5,10,20 0,0,0 . Tansy malformed
5/11  2,4,5-T(LVE) 2,4,8 35,80,100 Grasses normal
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Chemical control of perennial smartweed (Polygponum punctatuwm) in
Astoria bentgrass. Fechtig, A, D. A solution for controlling perennial
smartweed in bentgrass seed fields, hay, and pasture areas in the extremely
wet areas of western Oregon was needed. Therefore, in an effort to find a
chemical control, three replications were sprayed on a sunny day in 1963,
with an air temperature of 78°.

After one year, Tordon 22K at one pound per acre is giving 90% control.
Increasing the rate to two pounds per acre gives 95% control of this species.
A two-pound per acre rate of dicamba was responsible for 70% comtrol of this
specles after one year. 2,4-D anine at two pounds per acre was not effec~
tive. No observable injury was noted on the established Astoria bentgrass.
(Dept. of Farm Crops, Corvallis, Oregon)

Control of perennial smartweed (Polygonum coccineum) by foliar applied
herbicides. Elmore, C. L. and Lange, A. H, Trials using the herbicides,
dicamba and picloram, were applied at three locations in Califormia in 1964,
The herbicide 2,4-D was used in two of these trials. All herbicides were
applied with knapsack sprayer with Teejet 8004 nozzles at 30 psi. ALl plots
were replicated four times and located in dense stands of smartweed. It
was found that after one month most treatments were very similar with all
showing browning of the leaves and stems. However, 7 to 9 months after
application regrowth was extensive in the 2 and 4-pound rates of 2,4-D and
dicamba., Picloram at the rates of 1, 2, and 4 pounds appeared to give 20
to 85% control. After one year the 2-pound rate gave 50%, 58%, and 30%,
respectively, whereas the 4 pound rate gave 67%, 85%, and 53%, respectively.
The plots of 1 pound per acre of picloram were approximately 80% regrown
with smartweed. It would appear from these tests that 2 to 4 pounds of
plcloram per acre are needed for control of perennial smartweed.

(University of California, Davis,)

; Percent Reduction
Ratex Test I Test 11 Test ITI**

Herbicide #/A 1Mo 9 Mo 12 Mo 1Mo 7 Mo 12 Mo 2 Mo 11 Mo 15 Mo

2,4-D 2 59 0 0 68 5 0 - -- -
4 80 27 0 80 18 0 - ~e -
Dicamba 2 42 17 0 85 40 0 13 0 0
4 65 27 0 90 50 5 23 10 0
Picloram 1 78 100 20 85 80 28 -~ - --
2 83 100 50 88 90 58 70 70 30
4 95 100 67 95 95 -85 73 90 53
Check - 0 . 0 0 12 15 5 10 0 0

* Rates of herbicides are based on active ingredient.
%% In Test III, 2,4-D and 1 1b/A picloram was not included.
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Chemical control of Russian knapweed (Centaurea repens L.). Alley,
H, P. and Chamberlain, E. W, New research plots for control of Rusgian
knapweed were established in 1963. Sixteen different treatments were ap-
plied at the pre-bud stage of growth on May 30, 1963, and plot evaluations
" were taken one year later. Toxdon (1 and 2 1b/A) gave 1007% control with no
damage resulting to native grass species. . Other outstanding treatments were
tritac D (16 1b/A) 100% control; fenac liquid (10 1b/A) 100% control;
dicamba (5 1b/A) 99% control; and fenac + 2,4-D mixture (4 gal/A) 99% con-
trol. Severe grass damage was observed only in the tritac D treated plots.
(Wyoming Agricultural Expt., Sts., University of Wyoming, Laramie.)

o Chemical control of field bindweed (Convolvulus arvensis L.). Alley,
H, P. and Chamberlain, E. W. In the fall of 1963 plots for the control of

- field bindweed were established in two locations in Vyoming. In both areas
the bindweed was in the full bloom stage of growth. Evaluations of these
plots ten months, after treatment show the following results: tordon (1, 2,
3, and 4 1b/A) 100% control; tordon granules (3 1b/A) 1007 control; tordon
10K brush control pellets (4 1b/A) 97% comtrol; 2,4-D amine (40 1b/A) 96%
control; tritac D (16 1b/A) 96% control; benzabor (1.5 lb/sq. rod) and ferac
granules (1 1b/A) 98% control. Fifteen other treatments in this test did
not' give satisfactory bindweed control. Tordon treatments at rates less than
4 1h/A did not injure grasses. (Wyoming Agricultural Expt. Sta., University
of Wyoming, Laramie.)

Chemical control of leafy spurge (Euphorbila esula.). Baker, Laurence O.
Twelve leafy spurge stralns obtained from several states and provinces and
asexually propagated were furthexr tested for reaction to various herbicides.
(See 1964 WWCC Research Report). Strain diffevences were observed with
treatments of 2,4-D at 2 pounds and amitrole at 3 pounds, but not with
tordon at 3 pounds per acre. However, there was an indication that strain
differences existed when.tordon was applied at a rate of 1 pound per acre.

Two to & follage treatments with 2,4-D were necessary to kill even the
most susceptible strains growing in quart cans. Up to 3 treatments per year
for 5 years has failed to control an old establighed infestation. The
strain from Colorado appears to be most susceptible, with one from Montana
being most resistant to 2,4-D.

Twelve rod square plots treated with dicamba at 4 pounds per acre

_applied to the foliage had an-average of 23% regrowth.l6 months following
treatment, Ammonium thiocyanate did not improve the-dicamba kills when
tested at rates of 2 and 4 pounds in combination with dicamba. Tordon in
this same test permitted no regrowth from a 3 pound per acre fall applica-
tion. In another test where tordon was applied to the foliage at rates of
1, 2 and 4 pounds per acre there was no regrowth at the 2 higher rates and
only a trace of spurge was found on the plots treated at 1 pound per acre.
Kentucky bluegrass aund green needlegrass were severely injured at the &4
pound rate, (Montama Agricultural Expt. Sta., Bozeman.)

Control of yellow toadflax with 2,4-D, Ames, G. D. The variables,
2,4-D dosage, surfactant (X-77) concentration, and stage. of growth for
application vere studied in two experiments. Plot designs were intended
to chbtaln maximum information on a minimum number of plote as uniform
' patchés of large size are rare, . Plots 6.6 feet square (acre x 1073) were

13



http:studi.ed

found to be large enough to have little border effect with yellow toadflax.
Plant cover readings were taken with a decimally divided one scuare foot
sampler in the plot center and adjacent on each of the diagonals,

Three simple tables will convey the general information, whereas a

serice of three dimensional graphs are required to show the extent of the
interactions.

Yellow toadflax 1in smooth brome railroad right-of-way

2,4-D dosage effect X~77 conec, effect Timing effect
(levels of surfactant (Levels of 2,4-D (levels of 2,4-D
and time lumped) and time lumped) and surfactant lumped)
2,4-D 7/2/64 X-77 -~ 7/2/64 % treatment growth 7/2/64
ppa_ae. 7% grd. cover % conc., grd. cover date stage % grd., cover
0 54 0 34 6/14/63 veg. 50
3.9 64 .2 37 7/6/63 E flower 25
7.8 25 .3 40- 8/13/63 M flower 35
10.0 37 .8 42 9/12/63 E seed 50
16.1 b4 1.0 26 10/4/63 senescent 80
20.0 -31 -
32,2 24

Because the above design asgsumed a linear influence of time and that
assumption is unlikely another set of plots was initiated.

A larger number for degrees of freedom on time but with fewer dates
of application gave much the same array as that shown in the above tables.

Yellow toadflax in pasture and sagebrush

2,4-D dosage effect X-77 conc, effect Timing effect
(levels of surfactant (levels of 2,4-D (levels of 2,4-D
and time lumped) and time lumped) and surfactant lumped)
2,4-D 7/2/64 X-77 7/2/64 % applica- growth 7/2/64
ppa ae. % grd., cover % conc. grd. cover tion date stage % grd. cover
0 70 0 35 7/3/63 E flowerk 24
2.5 38 0.5 50 9/1/63 mature 47
5.0 50 1.0 40 6/1/64  veg. 61
10.0 36
20.0 . 36

* Barly flower stage of plants protected from grazing by sagebrush.

In sumarizing one year's work of the two experiments with considera-
tion to interactions, 1% surfactant enhanced the effect of 2,4-D slightly
over no surfactant, and .2 to .8% gave poorer control at all dates and
2,4-D dosage levels. Early to mid-flowering stage of growth (early July
spraying in upper Snake River valley) was superior to spraying at other
times. (University of Idaho Tetonia Br. Exp. Sta., St. Anthony, Idaho.)
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Chemical control of woollypod milkweed (Asclepias eriocarpa Benth.).

Bayer, D. E, and Schoner, C. Four herbicides, picloram at 1, 2, 4, and

8 1b/A ai, dicamba at 2 and 4 1b/A ai, amitrole. at 4 1b/A ai, and 2,4,5-T
at 2 1b/A ai, were applied July 17, 1963, to woollypod milkweed plants, in
the 1/2 bloom stage. The plots were located in a previously cultivated
field in the Sacramento Valley. .Four replications were used. Evaluaticns
made June 30, 1964, may be seen in the table below. Amitrole at 4 1b/A ,
and picloram at 4-and 8 1b/A showed the greatest promise for the control of .
woollypod milkweed. (Department of Botany, University of California, Davis)

' Evaluation of amount of regrowﬁh of woollypod milkweed one year
’ after treatment ’

Herbiclde 1b/A ai B Percent control
Picloram 1 15
2 40
4 75
.8 95
Dicamba 2 10
4 20
Amitrole 4 75
2;,4,5-T . 2 15
Control - 0

Chemical control of horsetail rush (Equisetum arvense). Fechtig, A. D.
and Furtick, W. R. 1In an attempt to find a herbicide that would control
this specles, several resedrch plots were established in 1963. Additional
plots were established in 1964 employing those chemicals which had pre-
viously shown activity on this species.

Individual 10 x 40' plots were arranged in a randomized complete- blocl.
design at each location. These plots were sprayed with a field plot sprayer
in a volume of approximately 34 gallons of water per acre.

Evaluations which were made fourteen months after the chemicals were
applied indicate that Amitrole T at & pounds per acre is giving as high as.
95% control in some areas. However, these results have nét been consistent,
Isocil at 15 pounds per acre has eradically controlled this speciles as high
ag 98% at some locations, Ammate at 3 pounds per square rod has given _
consistent control of 95% of the horsetaill population. Dichlobenil applied
in May of 1964, has effectively controlled this species four months aftex
application. (Dept, of Farm Crops, Corvallis, Oregon).

Chemical control of bitter dock (Rumex obtusifolius L.), Fechtig, A.
D., and Furtick, W. R. This experiment was initiated in order to determine
which, if any, of several potential bitter dock controlling herbiecldes
would be effective in the wet pasture, hay and seed producing fields in
western Oregon. ’
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Three replications of 10' x 40' plots were sprayed with a field plot
sprayer., Of the nine initial candidates, only Tordon 22K at two pounds per
acre is gilving continued control of this species. Other chemicals which
have proven ineffective in the control are: 2,4-D amine, 2,4-DB amine,

MCP amine, dicamba, barban, isocil, and atrazine, at four pounds per acre;
and tritac at ten pounds per acre,

Additional plots of this species were established in the Astoria,
Oregon, area during 1964, From these plots, Tordon 101 has shown excellent
initial control of this specles at one gallou per acre. Dicamba has con-
tinued to be ineffective for controlling this particular Rumex species.

It should be brought to the attention of the readers that this species
was reported in the 1964 Research Progress Report, page 14, as Rumex crispus,
This species has since been definitely identified by the Oregon State
University herbarium to be Rumex obtusifolius. (Dept. of Farm Crops,
Corvallis, Oregon.)

Chemical control of wild garlic (Allium vineale) in the Willamette
Valley. Fechtig, A. D. and Furtick, ¥W. R, Wild garlic is a serious peren-
nial weed in many areas in the Villamette Valley, and is responsible for
yield and quality reduction of cereal grains, forages, and pastures. Due
to the climatic conditions of the Willamette Valley, garlic is extremely
difficult to control by employing a proper crecp rotation; therefore, a good
economical chemical means of controlling garlic i1s needed.

Completely randomized field plots, 8' x 30', replicated three times
were sprayed with several different herbicides in 1963. After one year,
four of the compounds that were applied are showing excellent control of
this species, see table. These four compounds have given consistent control
of wild garlic at all locatioms. Picloram (Tordom 22K), however, has shown
eratic results in all plots. (Dept. of Farm Crops, Corvallis, Oregon).

Wild Garlic Control, Corvallis, Oregon
Sprayed April 2, 1963 - Evaluated February 28, 1964

Rate Percent Control
Chemical 1b/A R1 R2 R3 Average
1) Dicamba .50 20 40 40 33
2) Dicambe 1 50 65 80 65
3) Dicamba 2 60 80 70 70
4) Dicamba 4 95 95 98 96
5) Picloram (22K) .25 20 0 40 20
6) Picloram (22K) .50 85 0 40 41
7) Picloram (22K) 1 90 30 50 56
8) Picloram (22K) 2 60 98 0 53
9) 2,4-D (B) 1l 20 20 40 26
10) 2,4-D (E) 2 90 90 98 92
11) 2,4-D (E) 4 98 100 98 99
12) TBA 1 20 98 98 95
13) TBA 2 95” 98 90 94
14) TBA 4 100 98 100 99
15) TBA 8 - 100 100 100 100
16) MH-30 19 100 100 100 100
17) Check 0] 0 0 0
18) Check ‘ 0 0 0 ¢
19) Check 0 0 0 0
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Chemical control of bracken fern (Pteris agquilina L.) in western
Oregon. Fechtig, A. D. and Furtick, W. R. In an attempt to find an
econonic method of controlling bracken fern, a number of research plots
were established in 1963 and again during 1964, This particular species
has become a serious problem in tree plantations, pastures, and wany other
areas in western Oregon. Therefore, the ultimate aim of this research
program has been to find a chemical means of controlling or eradicating
this species.

In 1963, twelve different herbicides were applied at each of two loca~
tions of randomized blocks, with plots 10' x 40'. The herbicides were
applied with a field plot sprayer in a volume of 34 gallons per acre., This
same method was employed to establish the plots in 1264,

Although initial control of this séecies was obtained from a number
of the herbicides, only a few of the compounds are still showing activity
(see table next page).

Herbicides which were applied during May of 1964 and which are showing
excellent activity on this species ineclude: dichlobenil, 4% granular;
TH-073-H; Tordon 22K, and hexafloro acetone. The dichlobenil at eight
pounds per acre is giving approximately 85% control four months after the
date of application. Sixteen pounds of this material increased the contxol
to 100%. The experimental herbicide, TH-073-H, at & pounds per acre gave
comparable results to the lowest rate of dichlobenil; however, an eight
pound rate of- this chemical did not increase the % control. Pilcloram
(Tordon 22K) at six and nine pounds per acre is giving 75 and 95% control,
respectively. Hexafloro acetone at twenty and forty pounds per acre are
comparable with the two picloran rates, respectively. (Dept. of Farm
Crops, Corvallis, Oregon). '

Control of Bermudagrass (Cynodon dactylon (L.) pers,) with SMDC.
Bayer, D. E, and H. R, Drever. A trial was initiated to compare the effec-:
tiveness of SMDC when applied to areas infested with established Bermuda-
grass. <The top growth of the Bermudagrass was removed prior to any treat-
ment by under-cutting at the soil surface with a shovel. Five days prior
to treatment with SMDC one area was loosened by turning the soil. The other
was left undisturbed.

SMDC was applied at the equivalent rate of 1 qt/100 sq ft in 2 gallons
of water and sprinlkled uniformly over the area. Immediately £following the
application of SMDC, the equivalent of 1/2 inch of water was applied to the
surface of the treated plots. This amount of water was repeated each day
for the following 2 days. '

The Bermudagrass was severely injured by the second day and by the
fourth day all plant growth appeared dead, Seven weeks later the only re-
growth was in the plots that were loosened prior to treatment., Regrowth-
was from plant parts near the surface. (Department of Botany, University
of California, Davis.)
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Bracken Fern Control

Chemicals Applied - April 24, 1963

o Alsea, Oregon

Plots Evaluated - September 12, 1963 & July 17, 1964

% Fern Control

September 12, 1963

% Fern Control
July 17, 1964

Chemical Rate R1 R2 R3 Ave, Rl R2 R3 Ave,
1) Tordon 22K 2 x 50 50 50 * 0 0 0
2) Tordon 22K 4 50 * * 50 ® * *
3) Tordon 22K 8 20 * * 60 * * *
4) Tordoun 10K 2 10 * e 80 * * %
5) Toxdon 10K 4 ¥ 10 10 10 * 0 90 45
6) Tordon 10K 8 * 50 30 40 * 20 50 70
7) Hyvar 5 70 920 80 80 0 10 20 15
8) Hyvar 10 90 100 100 96 60 80 80 73
9) RByvar 15 95 100 100 98 85 90 70 81

10) Hyvar X 1 o] 10 0 3 0 0 0 0

11) Hyvar X 2 0 10 30 13 0 0 0 0

12) Hyvar X 4 60 80 60 66 0 0 0 0

13) Banvel D 2 20 10 10 13 0 0 0 0

14) Banvel D 4 40 60 70 56 0 0 20 6

15) Banvel D 8 60 70 80 70 0 0 30 10

16) Amitrole T 4 60 30 50 46 0 0 0 0

17) Amitrole T 8 90 60 60 70 40 20 20 27

18) Amitrole T 16 80 90 80 83 20 20 20 20

19) TD-191 4 20 50 60 46 0 6] 0 0

20) TD-282 4 50 40 40 43 0 0 0 0

21) MH-30 12 10 40 10 20 70 40 50 53

22) Tritac 10 20 20 20 20 10 0 0 3

23) Tritac 30 60 50 50 53 35 0 0] 11

24) Prometone 16 10 10 0 6 0 0 0 0

25) Borascue 12#/xd?2 10 10 * 10 10 50 % 20

26) Check 0 0 0 o 0 0 0 0

27) Check 0 0 0 0 0] 0 0] 0

28) Check 0 0 0 0 g 0 0 0

* Chemicals not applied.
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Evaluation of soil sterilent herbicides fox use along roadsides.
Elmore, C. L., Buschmann, L. L., Bayer, D. E. An area of sandy soil with
a2 uniform weed stand was chogen to evaluate 2 number of common soil ster-
ilant herbicides. All herbicides were applied with a knapsack sprayer with
8004 Teejet nozzles at 30 psi.

Visual ratings (0 = no comtreol, 10 = complete control) were taken 6,
12, and 18 months after a winter application. Averages of four replica-~
tions are shown below for annual weed control for each herbicide and rate.
All herbicides and rates except 5 pounds per acre of isocil gave good weed
control for six months. Diuxon gave acceptable weed control although it
was not as good as the other herbicides. Aftexr one year, simezine at 5 and
10 pounds, prometone at 80 pounds and atrazine at 10 and 15 pounds per acre
were maintaining good weed control, It was apparent that isocil and diuroa
were lost quite rapidly at all rates. There was no residual control even
at the high rates at 18 months. There was acceptable weed control 18 months
after application with simazine, atrazine, and prometone at 10, 15, and 80
pounds, respectively.

Average Weed Control Ratings-for 18 lMonths - Months After Applications
Applied: January 9, 1963 0 = no control; 10 = complete control

Annual Weed Contxrol

Herbicide 1b/A 6 Mo, 12 Mo. 18 Mo.
Prometone 20 9.1 5.3 0
Prometone 40 9.8 4,0 7.0
Prometone 80 10.0 9.5 9.0
Isocil 5 4,2 2.2 0.0
Isocil 10 7.9 3.6 3.0
Isocil 15 5.0 4,5 5.0
Atrazine 5 9.2 4,0 3.0
Atrazine 10 10,0 7.5 5.0
Atrazine 15 10.0 8.5 9.0
Simazine 5 9.8 7.7 7.0
Simazine 10 10.0 9.0 9.0
Diuron 5 7.5 3.0 4,0
Diuron 10 8.7 5.7 5.0
Control - 0.0 0.0 .0

The two perennial weeds present, field bilndweed and Bermudagrass,
were only affected by two herbicides., Isocll at 10 and 15 pounds per acre
wag effective in controlling Bermudagrass after 18 months. Prometone
showed some effect on field bindweed; however, control was limited. Annual
ryegrass was found to be quite tolerant of the 80 pound rate. (University
of California, Davis).
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PROJECT 2. HERBACEOUS=RANGE WEEDS.

SR W. C. Robocker, Project Chairmen

. SUMMARY | |
If relative importance bf'fange weeds were determined by the numbex
of reports submitted on a given sgecies, medusahead (Elymus caput-medusae
L., or as preferred by some researchers, Taeniatherum asperum (Sim.)

Nevski) would now rank first with the largest number of contributions on
this species.

Ecological studies showed that response of downy brome (cheatgrass)
and medusahead were not parallel in eastern Oregon under the same envir-
onmental conditions. In another study, evidence indicated that a dif=-
ferential in rate of winter survival of medusahead and downy brome could
be a substantial reason for replacement of downy brome by medusahead in
many areas. Establishment of two wheatgrasses on plots treated with
combinations of tillage and herbicides was not satisfactory. Atrazine &t
1 1b/A applied.in the fall gave 'good control of medusahead in Oregon.

Clubmoss was controlled 100 percent with 20 1b/A of ammate or 2 1b/A
of atrazine with an Increased percentage yield of other vegetation.
Picloram, referred to by the proprietary name of Tordon* in three reports,
controlled tall larkspur, plaina larkspur, prickly pear cactus, common
milkweed, Dalmatian toadflax and rush skeletonweed at rates up to 3 1lb/A,
Prickly pear and plains larkspur were also controlled with silvex, while
Dalmatlan toadflax was controlled with both silvex and dichlorprop.

Re9ponse of chee_g;ass (Bromus tectorum L, ), medueahead (Taenietherm
' ‘asperum (Sim.) Nevski) and other annuals to variable climatic condition?,
Turner, R. B. .The pattern of growth and development of annual range
vegetation was -markedly different at a gite in eastern Oregon in 1964
than the preceding year. The interaction of temperature and available
moisture apparently influenced strongly the character of a2 deteriorated
range plant community under ecological study near Huntingtom, Oregon, in
the Snake River hills, The vegetation at this site is normally dominated
'by cheatgrass, scattered patches of medusahead and sparse clumps of blue~
' bunch wheatgrass (Agropyron spicatum (Pursh ) Scxibn. and Smith)

In 1963, temperatures “at Huatington were much above average in
February, slightly above in March, slightly below in April, above in May
and near normal in June (see table). Precipitation during this period
"'was below the. long time average in early spring, but much above in April,
near normal in May and above in Junz, In 1964, on the other hand, mean
temperatures were below average for the entire spring growing period.
Moreover, ¥ebruary, March and May were drier than average, while April

* Tordon is the Dow Chemical Coumpany trade name for 4-amino-3,5,6-
trichloro-picolinic acid. The common name of '"picloram’ has been
assigned by the Terminology Committee of the Weed Society of America.
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was slightly above average in 1964. An unusually wet June followed,

Fall temperatures were near normal previous to both 1963 and 1964
seasons, while winter was below average., Early fall precipitation was
morée favorable prior to the 1963 growing season, whereas November and
January were much above average prior to the 1964 season., Since temp-
eratures were so cold during these months, however, it seems unlikely
that much of this moisture was later available for plant growth.

At the site studied, cheatgrass grew wigorously in 1963, whereas
growth was extremely impoverished inm 1964. Typically, the plants flowere.
from a poorly developed panicle which contained only one or a few spike-
lets. Moreover, under stress of the adverse environment, flowering
occurred when the plants were but a few inches in height. Medusahead,
on the other hand, developed at this site as a vigorous plant with a
normal-sized spike, Medusahead normally flowers from two to three weeks
later than cheatgrass and apparently was able to take advantage of the
late spring moisture and warming temperatures. Flowering did occur
somewhat later than in 1963, however.

Perhaps even more striking than the reduced vigor of cheatgrass in
1964 was the comspicuous abundance and vigor of two annuals, namely,
fiddleneck (Amsinckia intermedia Fisch. and Mey.) and sunflower
(Helianthus annuus L.). The normally late development of sunflower,
however, likely had little competitive effect upon the amnual grasses,
particularly the earlier cheatgrass. The dense and vigorous growth of
fiddleneck was indicative that this species thrived exceptionally well
under the ccol, dry spring conditions in which normally agressive cheat-
grass competition was lacking.

Vegetative sampling of the same replicated plots showed quantita-
tively the sharp contrast of the composition of the annual species in
the community between 1963 and 1964. Not a single fiddleneck plant was
recorded in 1963 in 200 sample plots of a one square-foot size., Con-~-
versely, in 1964, the frequency of this species was 46 percent in 200
plots of a two-square-inch size. Likewise, sunflower was recorded in
only two of the large plots in 1963 but had a frequency of 24 percent in
the small plots in 1964. Both species had a frequency of 99 percent in
.~ the large plots in 1964.

In contrast with these broadleaved amnuals, cheatgrass decreased in
frequency within the small plots from 95 percent to 39 percent. Ewven in
the large plots, cheatgrass decreased from 100 percent frequency to 84
percent, Frequency of medusahead, counversely, increased in the small
plots from & percent in 1963 to 11 percent in 1964,

In addition to the dominance of the community by broadleaved weeds,
except where dense patches of medusahead occurred, the total number of
broadleaved annual species recorded also increased from three to seven
between the two years. These were of very low frequency, however, but
likely played a minor competitive role in the community. {Oregon Agric.
Expt. Station in cooperation with the Bureau of Land Management, Oregon
State Univ., Corvallis.)



Monthly average temperature and precipitation,AHuntington,vOregon
"~ {U. S. Weather Station data) o

“Temperature Averages Prec1p1tat10n Averages

"' Degrees Fahrenheit Inches
o ' Long Mean Long AvMean
: - © Time  Depar- - Time  Dépar-
1963 - Max, Min. Mean  Mean ture Mean Mean  ture
Feb. 54,7 32.0-  43.4 34,3 49.1 .80 1.58 - .78
March 57.6 32.5 - 45,1 43.1 +2.0 A .97 . - .56
April 60.8 36.3 48.6 52.4 ~3.8 2,21y .78 +1.43
May 7.6 50.7 64,2 61.7 +2.5 .79 .84 - 05
- June 82.4 53.9 68.2 69.3 -1.1 1.33 - .80 + .53

1964 ‘

Feb. 38.9 15.4 27.2 34.3 ~7.1 05 1.58 -1.53
March 50,1 26.2 38.2 43.1 -l 9 .81 .97 - .16
April 63.9 - 35.4 49.7 52.4 -2.7 .95 .78 + 17
May 73.8 43.9 58.9 6l.7 -2.8 .62 .84 - .22
June 79.3 52.3 65.8 £9.3 =3.5 2,31 .80 +1.51

Failure of crested and pubescent wheatgrass establishment on medusa-
head (Taeniatherum asperum (Sim.) Nevski) infested rangeland. Turner,
R. B. Seedings of crested and pubescent wheatgrass were made in spring
1964 on medusahead infested rangeland following chemical and mechanical
seedbed preparation. Herbicides including atrazine, isocil and bromocil
were applied at variable rates from 1/4 to 1=1/2 1b/A active material in
fall 1962 and spring 1963; and bromocil at 1/2 1b/A and IPC wettable
powder at 4 1b/A were applied in fall 1963. The mechanical seedbed
treatments included discing in spring 1963 and spring 1%64. »

Establishment of the wheatgrasses varied from poor to completely
absent for all treatments. The surface soil was very moist at the time
of seeding in early April, which appeared to be suitable conditions for
germinatlon. Several of the herbicide treatments, however, undoubtedly
contained active residue which prevented germination. Moreover, annual
broadleaved competition, . particularly by fiddleneck (Amsinckia inter-
media Fisch. and Mey.) and sunflower. ‘(Helianthus annuus L.) was intense
for most treatments. The spring 1964 discing treatment, however, was
relatively free of either amnual grasses or broadleaved competition
until early summer, but yet resulted in a very poor establishment of the
wheatgrasses. : v

Evaluation was made in summer 1964 of spring 1963 seedings of
crested and pubescent wheatgrass on spring 1963 disced treatments on
medusahead infested range, Establishment of these wheatgrasses appeaved
to be excellent by late June 1963. An infestation of grasshoppers,
however, had clipped the .plants to the mineral soil surface by the
middle of July. Observations in 1964 Qhowod ehav these ceedings all
resulted in failure.
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At another location in north-central Oregon, a dense medusahead
site was summer fallowed in spring and summer of 1963. In January 1964
herbicide treatments included IPC wettable powder at 4 1b/A, amitrol-T
and 2,4-D mixture at 2 and 3/4 1b/A, respectively, paraquat at 2 1b/A
(with X-77 surfactant) and des-i-cate at 2 1b/A were applied on the
tilled block and on an adjacent control block. All treatments were
seeded in April 1964 with crested, pubescent and intermediate wheatgrass.

All herbicide treatments gave very poor medusahead control on the
non-tilled area. IPC, on the other hand, gave excellent control on the
tilled area. The remainder of the herbicide treatments were all poor on
the tilled block. Establishment of the wheatgrasses was poor on all
treatments. Extreme drought was thought to be the cause of the failure,
at least where medusshead and cheatgrass competition was controlled by
the IPC treatment. However, competition from filaree (Erodium cicutarium
L'Her.) was noticeably evident here and likely contributed toward the
seeding failures. Even though a very droughty growing season occurred,
medusahead and cheatgrass growth was tall and vigorous on control plots
within the tilled block, thus showing the effect of moisture storage
from summer fallowing. (Oregon Agric. Expt. Station in cooperation with
the Bureau of Land Management, Oregon State Univ., Corvallis.)

Continued evaluation of herbicide treatments for control of medusa-
head (Taeniatherum asperum (Sim,) Nevski) in eastern Oregon. Turner,
R. B. Investigations continued on the evaluation of herbicides on
medusahead infested rangelands of eastern Oregon. Atrazine at 1 1b/A
applied in fall 1963 gave excellent control of medusahead, which was
somewhat more effective than this same rate when tested in previous
years. Atrazine at 1/2 1b/A gave good control, but was less effective
than the higher rate. Bromocil and isocil at 1/2 1b/A were slightly
less effective than was the higher atrazine rate, and at a 1/4 1b/A rate
were considerably less effective than the 1/2 1b/A atrazine rate. The
isocil treatments were selective for fiddleneck (Amsinckia intermedia
Fisch., and Mey.) and sunflower (Helianthus annuus L.), which were vigor-
ous and dense. These weeds were present but sparce on the atrazine and
bromocil plots,

An amitrol-T and 2,4~D mixture applied in fall 1263 at a rate of 3
and 3/4 1b/A, respectively, gave excellent medusahead control. A 2 1b/A
rate without 2,4-D gave only a slightly less effective performance.
Fiddleneck and sunflower were dense and vigorous on both treatments.

Other herbicides evaluated included IPC wettable powder (3, 4 and 6
1b/A), duPont 1318 (2 and 8 1b/A), duPont 1071 (2 and 8 1b/A), duPont
1018 (2 and 6 1b/A) and Des-i=-cate (2 and &4 1b/A). 1IPC gave fair com-
trol of medusahead at the 4 1b/A rate, whereas the remainder were poor
at all rates.

Several herbicides including atrazine, bromocil, amitrol-T, and
IPC, were applied in fall 1963 at variable rates on a good stand of
bluebunch wheatgrass (Agropyron spicatum (Pursh.) Scribn and Smith) and
Sandberg's bluegrass (Poa secunda (Presl.) to observe damage; if any to
these perennial grasses. Atrazine at the highest rate applied of 1-1/2
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1b/A resulted in moderate to severe burning of the bunchgrass and severe
burning of Sandberg's bluegrass. The high rate of amitrol-T of 3 1b/fA .

.. showed severe burning of the bluegrass but no noticeable effect upon the

_bunchgrass. Bromocil at high rates of 1 and 0.6 1b/A, respectively,
showed a light burn only on the bluegrass. All of these treatments will
be.evaluated later for residual damage, if any.  (Oregon Agric, Expt.
Station in Cooperation with the Bureau of Land Management, Oregon State
Univ., Corvallis.)

7 Ecology of Medusahead. Hironaka, M., Tisdale, E. W. and Dahl, D.BE.
Vegetational and soll data from 43 sites on which medusahead has had
ample opportunity to invade and replace cheatgrass (downy brome) in
southern Idaho were analyzed. Multiple regression and corrélation ana
ysis indicate that dominance and abundance of the two species were
associated with soil and site characteristics. Soil characters that
reflect moisture and aeration conditions were highly significant and
accounted for more than one-half of the variation in frequency of occur-
rence of the two species,

Replacement of cheatgrass by medusahead is not easily explained.
From the phenological viewpoint, cheatgrass should have the advantage
over medusahead. But it does not., Experimental evidence indicates that
differential winter mortality of the two species may be a significant
contributing factor. Experimental plots were bared of vegetation in
1961 and a known number of seed of the two species was introduced,
Total numbers of plump seed per unit area were counted each fall and the
numbers of seedlings surviving the winter were counted the subsequent
spring, prior to the period of moisture stress. From this ratio the
mortality percentage was calculated, For the past three seasons, the
mortality of cheatgrass seedlings has been 10 to 25 percent higher than
for medusahead. - This differential in syrvival can. explain, at least in
~ part, why the slower maturing medusahead is able to replace cheatgrass,
and. become the domlnant.

Sixteen medusahead seed packets, buried in the field for four years,
were recovered. No plump seed were recovered from the packets. Last
year's recovery indicated that medusahead seed can retain its viability
in the soil for at least three years. The average germination after
three year's buriel was two percent. (Forest, Wildlife and Range Expt.
Sta., Univ. of Idaho, Moscow.) e

Chemical control of clubmoss (Selaginella densa Rydb,). Wagner,
Stephen and Baker, Laurence 0. Clubmoss, a low, slow growing perennial
may occupy up to'75 percent of the ground cover in portions of the
Northern Great Plains. It has a demse, shallow root system that pre=-
vents much of the precipitation from penetrating into the soil where it
can be utilized by other vegetation. It is highly resistant to desicca-
tion, and after a prolonged drouth, greens up within hours after moisture
is received,

Twenty of the most promising herbicidal treatments from preliminar
greenhouse trials were applied in triplicate.to half-square-rod plots
with a knapsack sprayer in the spring of 1964 at two widely spaced loca-
tions.



Observations were made at intervals throughout the growing season.
Vegetation other than clubmoss was clipped from a portion of each plot
and dry matter determined. The ratio of grass to forbs varied according
to herbicide treatment. None of the phenoxy or benzoic acld type chem~
icalas were effective in killing clubmoss. Tordon discolored, but appa-
rently did not kill clubmoss.

Estimated average clubmoss control and the dry weight of vegetation
other than clubmoss follows for six of the most promising treatments.

Treatment Rate Percent Yield of other
Chemical 1b/A clubmoss control vegetation
Ammate 20 100 138
Atrazine 2 100 126
Monuron 2 95 86
Paraquat 1 95 72

Hyvar 1 950 10

Diquat 1 80 83

* Average dry weight expressed as a percent of the check.

Additional treatments were made at three locatioms in late fall

1964. (Montana Agricultural Expt. Sta., Bozeman).

Control of tall larkspur (Delphinium occidentalis) with tordon.
Baker, Laurence O. Tall larkspur on an open, grassy west exposure at
an elevation of about 6500 feet was treated July 1, 1963, with tordon
at a rate of 3 pounds per acre. Treatment was made to rod sguare plots
on which the larkspur plants were about 2 feet tall and in an early bud
stage of development. This treatment was injurious to timothy which
was the predominant grass species present.

One year later no larkspur plants could be found on any of the
plots treated with tordon. Timothy had largely recovered from injury
noted the fall before. (Momtana Agricultural Expt. Sta., Bozeman).

Chemical. control of pasture and rangeland weeds in Wyoming--
pricklypear cactus, plains larkspur, and common_ milkweed. Alley, H. P.
and Chamberlain, E. W. The large experimental pricklypear plots estab-
lished in June 1962 and reported on in the 1963 Research Progress Report
looked even better in 1964. The percentage control on these areas had
increased from the previous year as follows:

Percent control

Rate
Chemical 1b/A 1963 1964
Silvex 2 without mechanical injury 65 85
" 2 with mechanical injury 90 100
" 4 without mechanical injury 95 100
“ 4 with mechanical injury 99 109
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"'Small square rod plots were established in 1963 in twg- locations to
test five new compounds along with silves. Silvex and tordon were the
only compounds showing activity. Tordon (1 1b/A) and silvex (2 1b/A)
gave similar results of 80-90% control. Either chemical at & 1b/A gave
95-98% control one year after treatment. It is quite evident that the
second year veading in 1965 will show better control due to the slow
kill obtained on prickly pear plants,

Plains larkspur appears to be quite susceptible to tordon., Rates
of 1, 2, and 4 1b/A tordon gave 100% control one year after treatment.
Extensive tests with lower rates of tordon were established in 1964,

Common milkweed has always been resistant to most herbicides;
however,; the new herbicide tordon appears to be very toxic to this
plant. Tordon at rates of 1-2 1b/A locked promising in 1964 tests in

Wyoming. (Wyoming Agricultural Expt. Sta., University of Wyoming,
Laramie.)

Comparative response of Dalmatian toadflax (Linaria dalmatica (L,)
Mill,) to picloram and other herbicides. Rocbocker, W. C. The results
of a number of herbicide trizls on Dalmatian toadflax in recent years
" have shown that silvex at 2 to 3 1b/A gives the most consistent control.
The trial herein reported was initiated in order to compare a number of

- --new herbicides with silvex for possible use on Dalmatian toadflax. The

‘area selected was on an established stand north of Spokane, Washington.
Plots were 10 by 20 feet, and three replicates were treated with herbi-
cides when toadflax was in early bloom (June 3, 1964) with water at 20
gpa as a carrier., Crown counts on each plot were made on September 24.
Results are shown in the accompanying table. /.

Comparison of average numbers of living crowns shows that at 3 1b/A
2,4+DP and siivex were similar in performance.. Control equivalent to
2,4+-DP and silvex at 3 1b/A was indicated with 1/2 1b/A of picloram,
but not less than 1 1b/A would be required for a complete kill of
Dalmatian toadflax. 2,3,6-trichlorobenzyl-oxypropanocl (Tritac)l/ was
not satisfactory at the highest rate tested. (Crops Research Division,
Agricultural Research Service, U. S. Dept. of Agriculture, and the
Washington Agricultural Expt. Sta., Pullman, cooperating.)

1/ Tritac is the U. S. Borax trade name for this compound. Its mention
is for benefit of the reader and implies no endorsement or preferen-
tial treatment of the product.
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Average number of new or surviving crowns per plot of Dalmatisen toadflax
treated with herbicides June 3, 1964, end counted September 24, 1964.

Average numper

Treatment Rate, 1b/A per plot
Check 0 53
2,4-D 2 55
2,4,5-T 2 30
2,4~DP 1 54
2 19
3 7.
Silvex 1 48
2 11
3 6
Picloram . 7
1 2
1.5 0
Picloram + silvex 5+ 1 6
Tritac 2 35
4 11

Response of rush skeletonweed (Chondrilla juncea L,) to several
herbicides. Robocker, W. C. Rush skeletonweed 18 comparatively unknowu
in the United States., It is a perennial composite of Eurasian origin
which 1s rapidly invading both range and crop land in eastern Washington
and northern Idaho., It was first reported in Australia in 1914, and it
is now considered the worst weed in the wheat-growing area of that
country by reason of its competitive abillity, interference with harvest:-
ing equipment, and indifferent respomse to selective herbicides. Rush
skeletonweed 1s a tap-rooted plant which reproduces from seed as well
as lateral roots, Severed portions of the root moved by tillage equip-
ment are also capable of regeneration and reproduction,

Objectives of the study reported were to f£ind an effective, econ-
omical herbicide suitable for use in either or both crop land and range
land. Herbicide screening trials were begun on May 14, 1964, on dupli-
cate, 10~ by 20-foot plots on formerly cultivated land near Spokane,
Washington. Plants were in rosette and early bolt stage of development.
Herbicides were applied {n water at 20 gpa. Treatments with respective
preliminary results at the end of the growing season are shown in the
accompanying table.

In spite of high variability between plots of a given treatment,
data indicate that while temporary suppression of rush skeletonweed may
occur as & result of treatment with herbicides, low rates of all except
plcloram tended to increase subsequent xosette formation, possibly a
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. ‘uartial result of killing much other competing vegetation. Picloram at

: <2 1b/A appears to be the most promising treatmeat; although a higher

‘ tate may, be required for complete control. Dicamba at a higher rate
‘than 6 1b/A may also have possibilities. (Crops Research Division,
Agricultural Research Service, U. §. Dept. of Agriculture, and the
Washington Agricultural Expt. Sta., Pullman, cooperating.)

Average number’of'roseftes of rush skeletonweed per plot as a result of
_treatment with indicated herbicidés.

ViTreatmgn; N Rate, 1b/A Rosettes

" Check 0 .,231

2,4=D . 2 gl

o 4 113

MCPA 2 494

: 4 298

2,4-DF . 2 368"

4 376,

Fenac + 2,4-D 3+ 2 112

Dicamba 2 343

1 - 100

6 80

Dicamba 4 2,4-D 3+ 1 199

Diuron + 2% X=77 3 151

Picloram .5 67

1 90

2 3

Picloram -+ 2,4-D + 2 135

Picloram 4+ MCPA I 46
-~ Chemical control of gorse (Ulex europaens). Fechtig, A, D. and
Furtick, W. R. This species has long been a serious problem in the

southern coastal areas of :Oregon, and has been responsible for a number
.--of serious fires inthe past. It still remains a possible fire threat
in these areas. A . :

Several herbicides were applied to seedling and mature gorse'durinp
the 1963 growing season in an attempt to find an outstanding herbicide
that could eradicate:this species. Of those chemicals applied, Tordon
22K is the most promiSLng., It has essentially eradicated all seedling
and mature plamts, at two pounds active ingredient per acre (see table).
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2,4,5fT at four pounds per acre has been an effective means of control-
ling both the seedling and mature plants.
pounds per acre contolled approximately 90% of the seedling gorse, but
was not an effective means for controlling the mature plants, (Dept.

of Farm Crops, Corvallis, Oregon),.

Bromacll and diuron at ten

Gorse Control, Port Orford,  Oregon

Chemicals Applied - June 29, 1964
Plots Evaluated - July 23, 1964

% Mature
Gorse Control

Rate % Seedling Gorse Control 7/23/64
Chemical 1b/A R1 R2 R3 Ave. R1
1) Dicamba .5 0 0 0 0 0
2) Dicamba 1 20 20 0 13 0
3) Dicamba 2 40 30 0 23 0
4) Tordon 22K ) 60 30 85 59 35
5) Tordom 22K 1 85 90 95 90 95
6) Tordon 22K 2 99 99 99 99 100
7) 1socil ) 0 0 0 0 0
8) Isocil 10 75 -- 50 63 0
9) Diuron 10 95 98 95 96 70
10) Bromacil 5 75 70 80 75 0
11) Bromacil 10 98 85 %0 91 0
12) 2,4,5-T 4 98 98 98 98 85
13) 2,4-D Sol. Acid 2 0 15 0 ) 0
14) 2,4=D Sol. Acid 2 0 15 15 10 0
15) Hexafloro acetome 10 10 0 5 5 0

16) Hexafloro acetone 20 5 0 5 3 0
17) Check 0 0 0 0 0
18) Check 0 0 0 0 0

Chemical control of gian Himalaya blackberry (Rubus procerus P..
J. Muell). Fechtig, A. D. and Furtick, W. R, 1Ihls experiment was

initiated in 1963 to acquire information concerning the herbicidal
properties of a number of organic chemicals on this species. Black-
berries have become a serious problem invading pastures, woodlands,

fence rows, and many other places in western Oregon.

Lack of informa-

tion concerning the specific activity of a number of these herbicides,
and the increasing seriousness of blackberry infegstation were the main

reasons for the initiation of this project.
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i pielotan  (Tordon 22K) at 2 pounds per acre is the only:compound that
has given eradieation.of this species. The other herbicides have failed
to.give control of the new cane growth.

fﬂ The herbic1des which were evaluated but which failed to give control
are as follows: Dicamba at 8§ 1b/A, Tordon 10K at 8 1b/A, isocil at 16
1b/A, 2,4,5-T, 2,4-D, TD-191, and TD-282 at 4 1b/A. Evidently the failure
of Tordon 10K to show activity was due to the poor distribution of the
herbicide because of the heavy pellet formulation,

Addltlonal plots were established in 1964 to 1nvestigate the most
promising rates of various herbicides for complete eradication. A combina-
tion ' of one pound each of Tordon 22K and 2,4,5-T after three months gave
complete top kill, as did three pounds of Tordomn 22K. Two pounds per acre
of Tordon 22K in this experiment after four months has only given approx-
imately 80% control. (Dept. of Farm Crops, Corvallis, Oregon).

“Response of rush skeletonweed (Chondrilla juncea L,) ‘to- several
herbicides. Robocker, W. C. DRush skeletonweed is comparatively unknown
in the western United States. It is a perennial composite of:Eurasian
origin which is rapidly invading both range and crop land in eastern
Washington and northeran Idaho. First reported in Australia in 1914, it is
now considered the worst weed in the wheat-growing area of that country by
reason of its competitive ability, Iinterference with harvesting equipment,
__and indifferent response to phenoxy herbicides. Rush skeletonweed is a
‘tap-rooted plant which reproduces from seed as well as lateral roots.
Severed portions of the root moved by tillage equlpment are also capable

;A;of regeneration and reproduction.

To find an effective herbic1de suitable for use in either or hoth
.¢rop land and range land, herbicide evaluation trials were bhegun on May 14,
1964, on duplicate, 10 x 20 ft. plots on formerly cultivated land near
~Spokane, Washington. Plants were in rosette and early holt stage of
development. Herbicides were applied in water at 20 gpa. Treatments with
Tespective preliminary results at the end of the growing season are shown
in the accompanying table.

There was high variability between plots. However, data indicate
that while temporary suppression of rush skeletonweed may occur as a
result of treatment with herbicides, low rates of all except picloram
tended to increase subsequent rosette formation from the roots. This may
bave been partly due to the killing of other competing vegetation. Pi-
cloram at 2 1b/A appeared to be the most promising treatment, although a
higher rate or repeated treatments may be required for complete control.
Dicamba at a higher rate than 6 1lb/A or as repeated treatments may also
have possibilities. {(Crops Research Division, Agricultural Research
“Sexvice, U. 5. Department of Agriculture, and the Washington Agricultural
Expt. Stations, Pullman, cooperating.)
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Average number of rosettes of rush skeletonweed per plot as a result of
' treatment with indicated herbicides.

Treatment Rate, 1b/A Rosettes
Check 0 231
2,4=D 2 284
4 113
MCPA 2 494
4 298
Dichloxprop 2 368
4 376
Fenac 4+ 2,4-D 34+ 2 112
Dicamba 2 343
4 100
6 80
Dicamba + 2,4-D 3+ 1 199
Diuron + 2% X-77 3 151
Picloxram .5 67
1 90
2 3
Picloram + 2,4-D S+ 2 135
Picloram + MCPA S5+ 2 46

Comparative response of Dalmatian toadflax (Linaria dalmatica (L.)
Mill,) to picloram and other herbicides. Robocker, W. C. The results of
& number of herbicide trials on Dalmatian toadflax in recent years have
shown that silves at 2 to 3 1b/A effects the most consistent control. The
trial herein reported was initiated in order to compare & number of new
herbicides with silves for possible use on Dalmatian toadflax. The area
gelected was on an established stand north of Spokane, Washington. Plots
were 10 x 20 ft., and three replicates were treated with herbicides when
toadflax was in early bloom (June 3, 1964) and water at 20 gpa was used
as a carrier. Crown counts on each plot were made on September 24.
Results are shown in the accompanying table (see next page).

Comparison of the average number of living crowns shows that, at 3 1b/
A, dichlorprop and silvex were similar in performance. Control equivalent
to dichlorprop and silvex at 3 1b/A was indicated with .5 1b/A of picloram,
but not less than 1 1b/A would be required for a complete kill of Dalmatianm
toadflax, 2,3,5-trichlorobenzyloxypropanol was not satisfactory at the
highest rate tested. The chlorophenoxypropionic acid formulations still
appear to be satisfactory herbicides for Dalmatian toadflax. (Crops
Research Division, Agricultural Research Service, U, S, Department of
Agriculture, and the Washington Agricultural Expt. Sta., Pullman,
cooperating.)
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Average number of new or surviving crowns per plot of Dalmatian toadflex
treated with herbicides June 3, 1964, and counted September 24, 1964.

Rate Average number
Treatment 1b/A per plot

Check Q 53
2,4-D 2 55
2,4,5~T 2 30
Dichlorprop 1 54
2 19
3 7
Silvex 1 48
2 11
3 6
Picloram .3 7
1 2
1.5 0
Picloram + silvex .5 + 6
2,3,6-trichlorcbenzyloxypropanol 2 35
4 11
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PROJECT 3. UNDESIRABLE WOODY PLANTS
H., Gratkowski, Project Chailrman

The number of abstracts in this section was considerably smaller than
last year, but these continue to show the diversification of effort evident
in last year’s report. Sixteen abstracts were sent in by authors from five
western states, Research reported in the abstracts includes not only the
very necessary screening tests of herbicides on grass, herb, shrub, and
tree species; they also cover studies of eavirommental contamination,
ecology of ‘brush species, -and methods of application., Briefly, these ab-
stracts report the following research results,

Periodic sampling in Oregon revealed only a light and short-lived con-
taminatjion of stream water as a result of aerial spraying with 2,4-D and
2,4,5-T. In forest floor litter, both 2,4-D and 2,4,5-T are degraded; but
2,4-D disappears more rapidly than 2,4,5-T.

Screenlug tests continue to take up a good deal of research time, but
is decreasing from the levels evident in Progress Reports of the past.
Work on Gambel's oak ‘has been continued with both plot tests and project-
scale aerial spraying. The Stull bi-fluid spray system was employed in the
latter. In both cases, repeated treatments gave best results. Repeated
-sprays also proved necessary on poison oak in California., In southwest
Oregon, 13 brush species showed great variation in susceptibility to herbi-
cides in tests conducted over a 5-year period; some species were readily
killed with ore treatment while others required one or more re-sprays. Of

three new chemicals tested on Rocky Mountain juniper, only Tordon was
effective.

In Oregon, Newton tested injector treatments for pre-commercial
thinning of Douglas-fir stands and has developed an injector hatchet for
use in such thinning and in treating weed trees,

In southwestern Oregon, studies of seasonal varlation ia susceptibility
of conifers and brush species to herbicides lead to ecarly fall aerial
spraying to release plunes from brush competition. A problem often encoun-
tered in releasing very young conifers is that the small trees suffer from
extensive browsing. A trial of planting large wildling Douglas-firs in a
- brushy area seems to have reduced damage from.rabbits, It was also believed
that use of such stock might reduce the need for respraying in order to
keep the trees ahead of the brush.

Other work has shown that atrazine is effective in controlling hexbs
and grasses to increase survival of planted conifers and conifer seedlings.
And finally, laboratoxry and greenhouse experiments indicate that wildfires
end broadcast burning of logging slash will induce germination of dormant
deerbrush and snowbrush ceanothus seeds in forest soils.

Streamwater contamination by herbicides resulting from brush-control
operations on forest lands. Norris, Logan A., Newton, Michael, and
" -Zavitkowski, Jerry. An extensive program of streamwater sampling in con-
nection with chemical brush control projects on forest and rapgé lands has
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been underway since March 1964, The object of this study is to assess the
impact of brush control operatioums om water quality with respect to herbi-
cide residues. The expanding use of chemicals for vegetation manipulation
makes it desirable to determine the safety of these operations to local
stream organisms and downstream industrial, agricultural, municipal, and
domestic water users.

A series of eleven sample points were located in the Alsea River Basin
in Western Oregon in connection with brush control operations on the Siuslaw
National Forest. Three additional sample points were located in another
drainagz on a private ouwnership, The treated areas ranged in size from
about 5 to 100 acres. 2,4-D, 2,4,5-T or a 1l:1 mixture of 2,4-D and 2,4,5-T
low volatile esters in diesel oil were applied at rates around two pounds
per acre by helicopter in March and April of 1964,

Samples were collected in one gallon polyethylene jugs starting just
before application was made and continuing through December of 1964. Each
jug contained 15 gms. of NalH to prevent microbial degradation during
storage and to aid in hydrolysis of the ester. The analytical procedure
involved a 12-hour liquid-liquid extraction with benzene of an acldified
three liter aliquot of the sample., The benzene extract was evaporated to
dryness and esterified with BF3 methanol solution. Distilled water was
added to destroy the excess esterifying agent, and the methyl ester extracte
with benzene by shaking. Aliquots of the benzene extract contailning the
methyl ester were injected into a Dohrmann Gas Chromatograph with micro-
coulometric titration cell for determination of the herbicide. The pro-~
cedure described allowed a quantitative measure to 0.5 parts per billion
(ppb) acid equivalent of herbicide in the streamwater to be made., A quali-
tative identification was possible to 0.2 ppb.

In general, the following results were obtained: 1) detectable quan-
tities of herbicide were found in virtually all streams from which samples
were taken. 2) The quantities found were low, ranging from less than 0.2
ppb (the minimum level of gqualitative detection) to about 70 ppb. 3) The
length of time the herbicide persisted was fairly short. Usually in a
matter of days, the level had fallen below 0.2 ppb.

Data from two sampling points are presented below as an example of the
type of information obtained in this study.

Sample point 10: 96 acres treated with 1 lb./acre each of 2,4-D and 2,4,5-T
esters in diesel oil. Treatment was made between 1755-1900 hours on 3/22/64.

The sampling point was located one mile downstream from the lower boundary
of the spray unit,

Sample point 13: 75 acres treated with 2.2 lbs./acre of 2,4-D ester in
diesel o0il, Treatment was made between 1230-1400 hours on 4/7/64. The
sample point was located at the lower boundary of the spray unit,

Additional samples were taken at several different locations in Westerm
Oregon with results similar to those reported here. Samples from Central
and Eastern Oregon have shown considerably higher concentrations, and an
intensive program of sampling 1s planuned in what may be a problem area the
next year. This reseerch was supported by the U. S, Public Health Service
grant number WP-00477. (Oregon Agricultural Experiment Station, Oregon
State University, Corvallis, Oregon)
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Herbicide Concentrations in Streamwater Samples
Taken at Sample Points 10 and 13

SAMPLE POINT 10 SAMPLE POINT 13
Sampled ppb* Sampled pob*

Date Time 2,4-D © 244,5-T Date Time 2,4-D

3/22 1755 Tk T 4/7 1350 61.5
1830 T T 1455 70.8
1945 10.2 4,2 1545 58.3
2030 7.7 4.3 1650 43.8
2130 9.1 3.6 479 1805 25.4

- 2250 3.6 1.7 5/13 1335 0

3/23 0945 2.6 1.1 6/11 1920 0
1200 2.4 1.1 7/10 1500 0
1615 2.1 1.3 7/15 1540 0
2100 6.5 3.6 8/5 1015 0

3/24 0905 2.1 1.3 10/3 1400 0
1510 1.1 0.9 11/3 1625 0

3/25 1135 0.9 0.6 11/25 1433 0

3/26 1730 5.7 2.6 11/27 1225 0

3/27 1550 T T 12/4 1500 0

412 1730 5.3 3.3

4/9 ~ 1420 6.9 5.4

5/13 1730 0 0 -

7/10 1000 0 0

7/15 1030 T T

8/8 1505 0 0

9/19 1200 0 0

11/3 . 1420 0 0

12/3 .- 1000 0 0

* The concentration of herbicide is given in parts per billion acid
equivalent in the stream water.

T¥*Trace, 1.e. more than 0,2 ppb but less than 0.5 ppb.

The degradation of 2,4-D and 2,4,5-T in forest floor litter. Norris,
Logan A. Herbicides applied for brush control are expected to reach the
forest floor as directly applied spray, in rdin washings from the treated
overstory and in treated foliage following abscisslion. Since a large por-~
tion of the applied chemicals will eventually enter the forest floor litter
layer, thedr persistence in this layer will be an important factor in pos-
sible streamwater contamination.

This prelimlnary experiment is part of a larger study to examine the
rates and pathways of degradation of 2,4-D and 2,4,5-T in forest floor
litter. The objectives of this experiwment are to establish whether or not
2,4-D and 2,4,5-T are degraded in forest floor litter, and 1if differences
in the rates at which they are degraded exist.

A 1/2 inch layer of forest soill was covered with 1 inch of forest
floor litter and placed on an elevated screen platform in a respiration
study chamber. The surface of the litter layex was treated with the
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equivalent of 2 1bs, per acre of 2,4-D-1-Cl4 or 2,4,5-T-1-Cl4 formulated
as the triethanol amine salt in 5 mls. of water. The system was swept
with 100 mls. per minute of COp-free air, and the respired COp trapped in
0.5 N NaOH. The basic trapping solution was assayed periodically for
radioactivity with a Geiger counter by preparing BaCO3 in the usual manner.
The study system was held in the daxk at 24 to 260 C. for the duration of
the study.

The data were corrected for variation in the respiration rate of the
microbial population and are presented in the following table. The data
are expressed as follows: 1) Columms one and four show the number of hours
elapsed since treatment; 2) columns two and five show the cumulative break-
down of the herbicide as a percentage of the total activity which was
recovered as 01402 up to a given time after treatment; and 3) columns three
and six are an expression of the rate of breakdown between sampling times.
The rate of breakdown is shown as a percentage of the activity present at

the start of a given sampling period which was liberated as Cl40; per hour
during that sampling period.

The results of this experiment indicate that 2,4-D and 2,4,5-T are
degraded in forest floor litter but at markedly different rates. Graphic
presentation of the cumulative breakdown of these compounds shows that 88%
of the 2,4-D was degraded in 300 hours compared to 22% of the 2,4,5-T in
the same period. The lower cumulative breakdown of 2,4,5-T as compared to
2,4~D may represent a lower availability due to differences in their
physilcal properties which could influence adsorption phenomena, a lower
rate of adaption by the microorganisms to the use of 2,4,5-T as a substrate
or a combination of these factors.

Examination of the rate data in column three of the table shows that
the agents responsible for the degradation of the 2,4-D~1-Cl4 had an
adaptation to the use of this chemical as a substrate which increased
rapidly with time until more than 75% of the applied material had been
degraded. Data from column six, on the other hand, show that microbilal

adaptation to the use of 2,4,5-T as a substrate also increased with time
but at a much slower rate.

These results suggest that 2,4-D and 2,4,5-T will be degraded in the
forest floor litter, but that 2,4-D will disappear more rapidly than
2,4,5-T, The result should be less opportunity for stream contamination
with 2,4<D than with 2,4,5-T due to leaching or surface flow from forest
floor litter layers.

This research was supported by the U. S. Public Health Service grant
number WP-00477. (Oregon Agricultural Experiment Station, Oregou State
University, Corvallis, Oregon.
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’ The Liberation of 01402 From Foreat Fleoor Litter
Treated With Two Lbs. Per Acre of 2,4-D-1-014 or 2,4,5-T-1-C14

2,4=DalaCld 2,4,5«T=1~Cl4
: * - Rate of : Rate of .
breakdown as ' breakdown as
‘ - a % of avail, « a % of avail.
 Cumulative  per hour, Cumulative per hour,
Hours  breakdown during a Hours breakdown during a
after as a % of sampling after as a % of sampling
treatment ~ applied period treatment applied - period
o o 0.09 , 0.09
3.0 0.26 | 16.0 1.51
. 0.16 , , 0.06
7.0 0.89 : 31.0 2,41
o 0.23 , 0.06
12.0 2.05 - 48.0 3.41
0.16 . 0.08
20,5 3.37 96.0 5.61
0.18 0.08
35.0 5,92 , 110.0 7.24
o 0.22 . 0.08
52.5 9.60 143.0 9.05
0.30 0.09
4.5 15.47 167.5 10.95
, | 0.43 o * 0.09
97.5 23.74 192.0 12,89
, : 0.53 . 0.09
121.5 33.38 - 216.0 14.83
o , 0.78 A 0.10
145.5 45,84 239.0 16,72
o | 0.99 i} 0.09
170.5 59,20 264.0 18.72 :
L 0.98 . ’ 0.09
- 189.0 66.61 283.0 20,14
o 1.02 | 0.11
217.0 76.16 . , 310.0 22,43
o o 0,82 o | 0.12
242.0 81.07 332.0 24,51
0.79 ‘ A 0.11
266.5 84.75 355.5 26.37
A 0.79 0.10
289.5. 87 .52 379.5 28,22
o . 0.70 1 0.10
313.0 89.57 , 403.0 29.97

Herbicide studles on Gambel's oak in southwestern Colorado, Jefferies,

Ned W. Research on the chemical coutrol of Gambel's cak (Quercus gambellii)
was started in 1962 at the San Juan Basin Branch Station at Hesperus;
Colorado. The objectives were to evaluate various herbicide treatments for
the control of Gambel's oak and to examine the effects of the brush coutrol
on understory vegetation and livestock management. .
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Three herbicides (2,4,5-T butoxyethanol ester, 2,4,5-T tertiary dodecyl
primary amine and 2,4,5-TF propylene glycol butyl ether ester) were applied
to 1/10 acre plots using an orchard type sprayer. The herbicides were ap-
plied at 1, 2, and 3 1lbs a.e./A during three periods: mid-June, late-June,
and mid-July. An oile-water emulsion (1:;40) was used as the carrier at the
rate of 100 gpa. In 1963, two-thirds of each plot were retreated with the
same herbicides, but at the 1 pound rate only. In 1964, one-third of each
plot was again retreated with 1 pound of the original herbicide,

Evaluations based on ocular estimates of percent defoliation were made
in August, 1964. Plots recelving three successive treatments averaged 82%
defoliation. Plots receiving two successive treatments averaged 58% defol-
iation. Plots receiving the initial treatment only averaged 24% defolia-
tion. Differences between treatment dates were significant on plots re-
ceiving only the initial treatment, With two or three successive treatments,
differences between application dates, herbicides, or initial rates were
small, However, those plots treated with the amine were lower in percent
defoliation than those treated with the esters,

Plots treated initially with 2 1bs a.e./A of either the 2,4,5-T or
2:4,2-TP ester and followed with two successive treatments of 1 pound
appeared to be most successful at the time of evaluation. (Colorado Agri.
Expt. Sta., San Juan Basin Branch, Hesperus, Colorado.)

Gambel Oak Control in New Mexico. Pearl, Robert W. There are 73,000
. acres in National Forests in New Mexico which have been invaded by Gambel
Oak following wild fires or cutting in pondercsa pine stands. The dense
thickets hamper or exclude the regeneration of the most valuable commercial
timber species in the state. These thickets must be opened to allow pine
regeneration. Broadcast burning, mechanical treatment and the use of con~
ventional herbicide treatments were considered and rejected because of
scenic, wildlife, s0il, or economic values. The treatment of sample plots
with a tree injector and a portable mist blower indicated that chemicals
would give us an adequate reduction in the crown canopy. 1In 1963, an area
of about 500 acres was strip treated by helicopter using the Stull Bi-Fluid
system. This system releases the herbicide in a heavy mayonnaise-like,
drift-reducing, water-in-oil emulsion. Three chemicals were used on sepa-
rate areas: (1) 2,4,5-T oil soluble amine, (2) 2,4,5-TP and (3) 2,4,5-T
iso-octyl ester. The chemicals were applied at the rate of 2 1bs/A in a
total veolume of eight gallons per acre.

At the end of 16 months, general defoliation observed under the treat-
ments was about 65% under all chemicals. Top-kill was better and there was
~ less sprouting under the 2,4,5-T amine strips. The heavy emulsion provided
by the bi-fluild system penetrated the overstory and was evident on the
understory. Drift was minimal with clearly defined strips appearing as the
foliage discolored from the chemical reaction. Though top-kill was a some-
what disappointing 28% at 16 months after treatment, reaction was still
evident by current dieback and odd shaped, discolored leaves, The canopy
had been reduced sufficiently to increase the plantable area from about
10% to 70% of the treated area. It was estimated that though competition
was still present, planted trees could survive on the plantable area and
grow above the oak canopy. The area will be treated again this year to
further reduce competition. (U.S8. Dept. of Agriculture, Forest Service,
Region 3, Albuquerque, New Mexico.)
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Studies on the  control of poison oak. Leonard, O, A. and Jack Herr.
Poison oak (Rhus diversiloba) was sprayed with a mist blower in May, 1963,
-‘when the plants were in full leaf and growing vigorously. Sprays were
applied at 5 gallons per acre (except for an invert preparation of silvex
ester, which was applied at 2.5 gallons per acre). The herbicides and
dosages per acre were used as follows: amitrole at 2.5 pounds, picloram
at .5 and 2 pounds, an:equal mixture of 2,4-D and 2,4;5-T esters at 2
..pounds, silvex ester (norma] emulsion) at 2 pounds, and an invert emulsion
" of silvex at 1 pound. The results as obtained in May of 1964 indicated the
following apparent plant kills: 2,4-D, 2,4,5-T mixture at 2 pounds=-=5%;
amitrole at 2.5 pounds--40%; silvex (normal emulsion) at 2 pounds--062%;
silvex (invert emulsion) at 1 pound--72%; picloram at .5 pound--51%, at
2 pounds--66%. The grass was both taller and darker green on the plots
gsprayed with silvex and picloxam than on the untreated plots. In contrast,
the grass on the amitrole treated plots was less vigorous than the controls.

- Results with silvex applied by a mist blower had appeared favorable in
prxevious tests. Control was nearly as good on plots sprayed twice (in
alternate years) as when sprayed for 3 years in a row. (University of
California, Davis and Auburn),

Repeated application of herbicides on brush species. Gratkowski, H.
Brush species on forest land in southwestern Oregon show great variation
in susceptibility to-herbicides, Some specles are highly susceptible and
are readily killed by a single treatment with herbicides applied.as a
foliage spray. A few are slightly resistant, but can be controlled with
2 or 3 sprayings. Still others are highly resistant and are not satisfac-
torily controlled even after 3 ‘spray treatments.

Thirteen species. of brush were subjected to repeated midsummer foliage
sprays of herbicides over a five year period. Mature shrubs of all species
were first sprayed during screeuing tests in 1955, and resprouting shrubs
were sprayed again in 1957 and in 1959 using the most effective treatments
from the initial tests. When rated in September 1960, these specles were
classified as follows:

Highly Susceptible (90-100 percent dead after 1 Spray)
Ceanothus integertimus H. & A..

Arctostaphylos patula Greene (non-Sproutxng)
Arctostaphylos columbiana Piper
Arctostaphylos canescens Eastw.

Moderately Susceptible (95-100 percent dead after 2 ‘sprays)
Ceanothus velutinus Dougl.

Ceancthus velutinus var. laevigatus T & G,

Slightly Resistant (90 percent dead after 3 sprays)
Arctostaphylos patula Greene (burl-producing form)
Ceanothus cordelatus Kell,

Moderately Resistant 50-60 percent dead after 3 sprays)
Castanopsis chrysophylla (Hook.) DC.

Castanopsis chrysophylla var. minoxr (Benth ) A, DC,
Amelanchier alunifolia Nutt,
Lithocaxpus densiflora var. echinoides (R. Br.) Abrams

Highly Resistant (Less than 10 percent kill after 3 spraye)
Quercus chrysolepis Liebm.
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When a high percentage of shrub kill is required in reclemation of
sites occupied by mixed brush species, results of this study indicate that
one or more resprays will often be needed after the initial treatment on
mature shrubs. (Pacific N.W. Forest and Range Experiment Station, Roseburg,
Oregon.)

Chemical control of Rocky Mountain juniper. Alley, H. P. and Chamberlaf
E, W. In June, 1963, three new herbicides were tested for control of Rocky
Mountain juniper in Wyoming. Only one compound, tordon, showed activity
and the results of this compound were very striking. Tordon applied either
in the pellet form or the emulsifiable concentrate in water were equally
effective. Evaluations one year after application indicate that 1 1b/A -
active ingredient is sufficient for a 100% kill.

On July 3, 1964, large 5 to 10 acre plots were established in Wyoming
by aerial applications. These are the first aerial plots established in
the Western United States for chemical control of juniper. Tordon at .5,
1, and 2 1b/A and tordon 10l mixture 1 and 2 gal/A were the two compounds
used in this study. Observations on September 3, 1964, showed all rates
exhibiting considerable activity to the juniper trees, Final evaluations
cannot be made until at least one year after application. (Wyoming
Agricultural Experiment Station, University of Wyoming, Laramie.)

Injector treatments for pre-commercial thinning of Douglas fir. Newton
Michael. Natural stands of conifers often develop with far more trees than
will ever reach salable size. As the trees grow, much of the growth poten-
tial of the land is accumulated in trees that will die before reaching
merchantability, and the trees that eventually survive to maturity grow
much more slowly while crowded. Thinning young stands with a power saw is
very costly, yet tens of thousands of acres are receiving this treatment.,
Chemical treatwments which would replace the power saw would preatly reduce
costs. Hatchet and o0ll can treatments were reported last year which showed
promise., The development of an injector hatchet provided an economical
means of application. The following table 1llustrates some of the results
obtained to date with this instrument,

Injections were made In randomly tagged txees marked out for a pre-
commercial thinning in a 25-year-old stand of Douglas fir. Trees ranged
from three to seven inches in diameter. Five chemicals were used, including
Tordon 22K; Tordon 10l: 2,4<D amine; a mixture of 2,4-D, x two pounds per
gallon, 2,4,5-T, .5 pound per gallon and TBA, 1.5 pounds per gallon; and
cacodylic acid aqueous solution; two pounds per gallon technical, All
chemicals were injected in the undiluted form, with .5 cc per injection.
Dogsage was vaxied by spacing cuts three, six and nine inches apart., Treat-~
ments were administered in June, September and November, 1964; the June
treatments show the only respounses considered representative to date, since
the later applications have not yet developed typical symptoms. The table
that follows serves to illustrate the relative effectiveness of the various
treatments, however, and also gives some Indication of rapidity of effect.

It will be noted in these results that the most consistent kills were
obtalned with Tordon treatments, in which relatively high mortality occurred
In view of the objective of removing trees from active competition, it may
be seen that even where mortality was not complete, the trees have been
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Results of chemical thinuing treatments on 23-year-old Dougias.fir

Space Percent of trees dead
betweea
cuts, Toxrdon -  Tordon : o
Season inches =~ . 22K - 101 2,4-D Mixture Cacodylic
. - 3 75 - BO: 0 0 60
June 6 ... 100 50 - 20 0 . 20
. 9 40, 100 20 20 20
3 -0 0 0o 0 20
Sept. - 6 0 0 : 0 0 ) 20
9 0 0 ' 0 0 0
Percent .of trees toe badly injured to comﬁete
. 3 100 100 20 .0 60
June . 6 100 75 20 0 80
9 80 100 40 20 40
3 0 20 20 0 60
Sept. 6 20 0 0 0 40°
9 ‘ 0 0 20 0 100

damaged to a satisfactory degree with the greatest spacing between injec-
tions, hence lowest dosage. The other chemical which produced substantial
damage was cacodylic acid: This compouund tended to concentrate in terminal
whorls of branches, killing tops but not the entire trees in many cases.

The effects of cacodylic acid occur very soon after treatment, however, with
defoliation occurring within a month after both June and September applica-
tion. Much higher concentrations of this material may be used before the
cost approaches that of Tordon, hence it 1s felt that both compounds war-
rant further attention for this use. (Oregon State University, School of
Forestry, Corvallis)

Labor saving injection device for weed tree control. Newton, Michael.
Conventional injectors used in killing uowanted trees are known to provide
good control of a variety of species, but have several digadvantages., They
are heavy, cumbersome, and require two hands for masipulation. For small
stems, relatlvely good marksmanship is reguired to avoid damaging or clog-
ging the tip by missing the woody stem, and glancing blows do not place the
herbicide effectively.  Injectors which place the herbicide in the cut
automatically ‘do so during the penetrating stroke, causing some losses of
herbicide from premature release of chemical. Notwithstanding the disad-
vantages, the injector concept is sufficiently good to warrant wide usage,
and 1t was felt that a néed existed for an iustrument which would employ
the principles .of injection while avolding the major.difficulties of the
current models. o
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The instrument designed to overcome these shortcomings is a hatchet-
shaped injector, weighing some three pounds. The principle of operation
involves small, accurately-metered dosages of herbicide automatically re-
leased into a small cut through the action of an inertia-operated pump.
The pump does not operate until penetration is complete, so that all the
chemical is placed within the pocket created by the cutting action of the
bit., The instrument 1s made so that it may be used with either hand, with
right or left strokes. The chemical reservoir is a light polyethylene bag
which hangs on the belt of the operator, Feed to the instrument through a
plastic tube need not be downhill, as the pump operates with positive dis-

placement, hence the injector may be used at any height which is conven-
ient and effective.

Some of the additional advantages of this type of instrument are that
it may be carried while the operator is primarily involved with other
duties, leaving both hands free while hanging on the belt. Labor require-
ments are generally substantially lower for the hatchet than for conven-
tional injectors, partly owing to ease of moving through dense timber, and
partly due to the ability of the operator to treat the back side of a tree
without physically going around it. 1In addition, strands of sprout orxigin,
where clustexrs of stems make the complete circumference inaccessible to
conventional injectors, are readily treated with the hatchet.

Production models of the hatchet will be equipped with an option of
bit width so that trees may be treated with narrow cuts for systemic in-
secticides and fungicides. Moreover, coaxial chemical hoses will be avail-
able so that two chemical reservoirs may be carried, offering a choice of
treatments with a single instrument with merely a shift of a selector valve,.

It is anticipated that this instrument will make available to the
managers of large and small forest tract and tree infested range lands, an
economical method of undesirable tree control, and to pathologists and
entomologists a practical and efficient method of introducing systemic con-
trol chemicals. (Oregon State University, School of Forestry, Corvallis)

Seasonal variation in toxicity of herbicides to coniferous treeg and
associated brush specles. Gratkowski, H. Results of a study now completed
are expected to lead to large scale aerial spraying to release ponderosa
pines from brush ccmpetition in southwestern Oregon.

A prelimlnary experiment completed in 1958 showed that young ponderosa
pines become resistant to herbicides during late summer or early fall., A
moxe detailed experiment was then designed to determine more precisely when
this resistance develops and to learn whether associated brush species
remain susceptible or become resistant at the same time.

Four stands of conifers were selected for experimental installations
under different envirommental conditions. Douglas-firs 5 to 8 feet tall
were treated in the Cagcade Raunge and in the Coast Range. Ponderosa pines
3 to 5 feet tall were studied in the hot, dry Rogue River valley, and pines
5 to 8 feet tall were studied in a cooler, wetter habltat near Crater Lake
in the Cascade Range. On each site, a complete experiment was set up as a
2 x 2 x 10 factorial in a completely randomized design testing low volatile
esters of 2,4-D vs. 2,4,5-T in water or oil-in-water emulsiomn carriers
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applied on 10 dates ranging from late June to mid- September. Treatment date:
were June 24, July 1, 8, 15, 22, and 29, August 10, 20, and 30, and Septembe:
- 15. On each date, 5 trees at each site were sprayed to drip point with .5

- aihg formulatioms -of the two herbic1des.

At each of the four S1tes, 10 shrubs of a brush specles. commonly as-
sociated with the treated conifer were sprayed with a selected formulation
of herbicides on'the same dates. With Douglasafir- snd.ponderesa piné:in
the Cascade Range, the brush species selected for treatment was snowbrush
ceanothus (Ceanothus velutinus). With Douglas-fir in the Coast Range, the
selected brush species was varnishleaf ceanothus (C. velutinus var.
laevigatus) ; and with ponderosa pines in the Rogue “River valley, sprays were
tested on large sprouts of Pacific madrone (Arbutus menziesii).

As in the earlier experiment, Douglas-firs proved more resistant than
ponderosa pines when treated with herbicides as foliage sprays. Use of '
oil-in-wvater emuleions caused more damage than water carriers on both
Douglas~fir and ponderosa pine.

More important were the results on ponderosa pines. Resistance of the
pines increased rapidly after cessation of height growth, reaching a level
of no damage in late August or early September on both areas.

In contrast, snowbrush ceanothus remained highly susceptible‘(80 to.
100% of the shrubs killed) throughout the entire period from late June to
mid-September on both sites. And both varnishleaf ceanothus in the Coast
Range and madrone sprouts in the Rogue River valley were at least as sus-
ceptible and possibly even more susceptible to herbicides in mid=September.

The lack of damage on conifers sprayed with herbicides in early fall
when brush species were readily killed indicates that early fall is a de-

sirable season for aerial spraying to release ponderosa pines from brush
competition in southwestern Oregon,

Results of this experiment are in agreement with results obtained in
the earlier experiment. They also agree with results obtained on an un-
replicated series of 1/100th-acre plots where Douglas-firs were treated
with 3 1bs. ae of 2,4,5-T/acre in an emulsion carrier and with results on
a similar series of plots where pines were treated with 2 1bs. ae of 2,4,5-I,
acre in water. The plots were sprayed on 9 of the treatment dates at the
two experimental areas in the Cascade Range. And finally, data from these
experiments have proved reliable when tested in a project-scale trial on
ponderosa pines in deerbrush and redstem ceanothus on the Willamette
Natlonal Forest,

Fall spraying provides a second season when young Douglas~-firs may be
successfully released from brush competition and--for the first time--allows
the use of economical aerial spraying to release the more susceptible pon-
derosa pines in southwestern Oregon. (Pacific N.W. Forest and Range '
Experiment Station, Roseburg, Oregon).
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Large planting stock of Douglas-fir helps evade damage by animals and
sprouting brush on favorable siteg. Newton, M. and Black, H. C. Refores-
tation of highly productive sites occupied by dense brush in the Pacific
Northwest often involves aerial brush-control with selective herbicides.
Such areas are usually planted before spraying with two-year old conifer-
pus seedlings. Many of these plantations have failed because of severe
damage by anlmals. There is some indication that the herbicide treatments
to control brush may lower the effective height of the canopy and open it
sufficiently to allow rapid increase in growth of grass and herbaceous
species, thus making the habitat more attractive to wildlife. A4s a result,
use of the area by animals may be intensified by the treatments needed for
release of the conifers, Coating seedlings with animal repellents provides
partial protection only from the time of planting until bursting of buds,
and the new, unprotected shoots often are utilized by deer and rabbits.
Since dormant sprays are mostly effective in top killing brush, sprouts
wlll dominate seedlings kept in check by animals and greatly reduce the
ultimate effectiveness of the chemical.

An experiment was established in the Coast range of western Oregon in
an area well-used by animals and occupied by thick brush, to determine
whether or not large seedlings would be damaged less heavily by animals
than small seedlings, and if they would attain a good rate of growth with-
out being suppressed by sprouts. A stand of brush consisting largely of
vine maple, red alder, and bitter cherry was sprayed aerially with 2,4-D
at the rate of 2,5 pounds of herbicide in 10 gallons of diesel oil to an
acre. The herbicide was applied in April following planting with an average
of 350 wild, untreated Douglas-fir seedlings on each acre. The seedlings
ranged ir height from 4 to 47 inches. Control of brush was estimated as
poor to good, depending on the species and the flight pattern., After
spraying, 300 seedlings along randemly selected lines were marked with

stakes, and the height and the amount of animal damage to each seedling
were recorded.

Results at the end of the first year showed that the chances of a
seedling being damaged by animals, particularly rabbits, in this environ-
ment were related inversely to the height of the seedling. These results
axe demonstrated in the following table, which shows the percentage of
damaged seedlings in each height-class by deer and rabbits, net gain or
loss in height, and height of live seedlings after one growing season.

Two-year-old plantations in the same vicinity indicate that the largexr
seedlings have the capacity to grow very rapidly during the second year if
they are only lightly damaged or undamaged the first year, Moreover, the
large size of the seedlings reduces the likelihood that they will be sup-
pressed or heavily browsed during subsequent years.

Conclusions are that a large proportion of seedlings capable of evading
problems of suppression by brush and severe damage by animals may help
avoid the need for repeated treatment with herbicide in reforested areas
occupied by heavy brush. The use of large planting stock of Douglas-fir
also may enable a forest manager to use a less costly spray in marginal
types of brush. (Oregon State University, School of Forestry, Corxvallis.)
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Performance of Douglag-fir Seedlings Planted in 2,4-D Project, by
Height-class

Height-claés:'inches o
0-12 12-24 2436 36+

Survival, percent 72 87.5 85.0 86.0
Seedlings with net gain in :

height, percent 44,5 66,2 66.7 58.3
Seedlings browsed by deer, .
percent 11.1 9.7 10.1 5.5
Seedlings browsed by rabbits,

percent 22.2 14.2 5.0 0
Unbrowsed gain in height,

inches 2.4 2.4 2.5 2.8
Average net growth browsed .

geedlings, inches -3.1 ~2.0 0.4 2.0
Average one-year height,

live seedlings, inches 8.0 20.9 30.8 39.3

Effect of two triazine herbicides on germimation and survival of
several coniferous and herbaceous species. Zavitkovskil, J., and M. Newton.
This experiment was conducted to determine the relative susceptibility to
atrezine and propazine of several important coniferous species, and of
weeds represented by grasses, legumes, and woody species frequently found
on planted clearcuttings in competition for moisture and nutrients.

This experiment was conducted in a greenhouse from March to June, 1964,
The herbicides were spread evenly on the surface of sterized fertile clay
loam soll, with small quantities of dry soil as a carrier. Both chemicals’
were applied at rates equivalent to 1.5, 3, and 4.5 pounds of active mater-
ial to an acre; one flat was left untreated. Twenty-five seeds of each of
the 14 gpecies used in this experiment (except for medusahead grass, Scotch
broom, and red alder), were planted in each flat. The flats were watered
regularly, '

The results are summarized in the following table.

As can be seen from the table, atrazine at 3 pounds an acre provided
almost the same degree of control as at 4.5 pounds an acre, but survival of
the conifers-was higher at 3 pounds. Applying 1.5 pounds an acre was not
satisfactory in controlling some grasses; on the other hand, survival of
the conifers was excellent. Propazine provided .acceptable control of
grasses, particularly ryegrass, only at the highest rate of application,
Detrimental effect on conifers was about the same with both harbicides.’
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Survival Count

Atrazine Propazitie
Seeds
Species - planted 1.5 3 4.5 1.5 3 4,5 Untreated
1. Medusahead grass 22 11 1 0 2 0 0 20
2, Cheatgrass 25 4 0 0 0 L 0 19
3. Ryegrass 25 1 0 0 14 11 2 25
4, Crested wheat 25 2 0 0 1 0 0 24
5. Red fescue 25 0 0 0 0 1 0 24
6. Alta fescue 25 1 0 0 8 1 0 22
7. Alfalfa 25 0 0 0 0 0 0 21
8. Red clover 25 0 0 0 0 0 0 17
9. OGrand fir 25 2 3 0 1 0 6 2
10. Noble fir 25 2 0 0 5 0 1 L
11, Douglas-fir 25 19 10 2 20 6 2 23
12, Ponderosa pine 25 19 10 9 12 22 14 21
13, Alder appr 50 0 0 0 0 0 0 &
14. Scotch broom 19 0 0 0 0 0 0 0

Germination of the two most important conifers, ponderosa pine and
Douglas-fir, was good, but growth of pine was best, This tendency may have
been even more pronounced 1f the growth of roots had not been restricted by
the shallow depth of the flats.

The results indicate that reforestation by aerial seeding of areas
covered by weeds and by grasses in particular " may be feasible if the arecas
are treated with omne of these herbicides, particularly atrazine, concur-
rently with the seeding, and if protection could be assured from other

sources of damage, especially rodents. (Oregon State University, School of
Forestry, Corvallis.)

Atrazine improves survival of Douglasg=-fir seedlinps and ponderosa pine
seed spots, Bickford, M. L.*, J. Zavitkovski, and M. Newton. Planting
trees is often unsuccessful where herbaceous cover is densec unless some
speclal measures are taken to reduce competition. One of the most effec-
tive and least costly methods is control of vegetation by chemicals.

A series of trial plote was esatablished near Corvallis, Oregon, to
test the suitability of atrazine for use with coniferous seedlings and
seeded spots. The plots were located on a gently inclined south slope with
a heavy clay soil. Three rates of application were tested: 5, 3-1/3, and
1-2/3 pounds an acre, of 80% active material. The atrazine was suspended
in water and applied late in March with a commercial plot sprayer.

The seedlings used were two-year-old Douglas-fir which were planted
with a planting bar. Spots seeded with Douglas-fir and ponderosa pine were
placed randomly in the plots also, with four spots of each species and five
seeds to a spot. Spots were seeded April 30; Douglas-fir seedlings were
planted on five dates ranging from November to March on all plots.

*Data presented are based partly on a thesis submitted by Bickford to
Oregon State University.
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The seedlings were examined periodically throughout the summer. In
October, survival was recorded and the seedlings were examined in detail.
Growth of both roots and tops clearly was increased in the chemically
treated plots. Survival was doubled on the plots where 1-2/3 pounds an acre
was applied, and increased to nearly five times the survival obtained on
untreated plots, in situations where 3-1/3 pounds were applied. There was
little difference in survival between plots with 3-1/3 pounds an acre and
plots with 5 pounds an acre. In view of an estimated 70% reduction of weed
cover with 1-2/3 pounds an acre, and 95 percent or more im the higher rates,
aiming for applications that provide nearly weed-free conditions appears
necessary. Response from seeded spots indicated comparable weed-control
requirements for planted Douglas-fir and seeded ponderosa pine. FPoor germ=-
ination caused failure of nearly all Douglas-fir seeéd spots. DBetter success
with both species would be anticipated with mid-winter seeding.

The following table shows survival of planted Douglas-fir seedlings
and seeded pine treated chemically. Relatively high mortality of planted
Douglas-fir even in high rates of application was caused partly by edge-~
effect of emall plots, but was consistent among rates. Seeds were protected

from animals by screens. (Oregon State University, School of Forestry,
Corvallis.)

Percent survival of planted Douglas-fir and seeded
Ponderosa pine with three rates of ‘atrazine.

Atrazine - pounds per acre

0 1-2/3 3-1/3 3
Douglas=-fir seedlings 13 27 62 60
Ponderosa pine seeds 0 3.3 36,7 41,7
Stocked 5-seed spots, pine O 16.7 83.3 83.3

Weed-control predictions for conifer plantations in grassy areas.
Newton, M. Drought is a primary cause of mortality in plantations of coni-
fers in western United States, even where annual precipitation is relatively
great, Annual patterns of rainfall are rather consistent in most of the:
highly productive forest regions, with cessation of effective rains occur=
ring sometime from April to Jume, followed by prolonged warm, dry summers..-
Depletion of soil moisture during the dry season is often related strongly
to the net incoming solar radiation. The time required for moisture deple-
tion may be predicted with the following equation: ‘ ' g

- 780 (MR)
D = 5730 (Cos &) (Rad) (% Govery ¥ 100

When:

D = Days of available moisture after last effective rainfall,
= Inches of available moisture in soil profile within reach of weed roots.
A = Slope difference between plantation and 289 south slope along north-
south line.
Rad = Average daily incoming solar energy expected during drying period in
langleys.
% Cover = Percent of point frame hits in herbaceous vegetation, (equals
percent interception of sunshine by green vegetation).
R = Inches of rainfall in spring showers after soil profile begins to dxy,.
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Conversely, the most cover that may be tolerated may be expressed as:

78000 (M%-R)
0.30 (Cos A) (D) (Rad)

% Cover =

when the number of days of rainless weather is predictable within reason,
and when moisture is expected to be uniformly available throughout the soil
profile below the zone of surface evaporatiom.

Applications of herbicide that have provided reduction in cover con-
sistent with the above predictions have improved performance of seedlings
to acceptable levels., However, a margin of 50 percent should be allowed in
calculating herbicide to allow for unusually severe conditions and light

spots in application. (Oregon State University, School of Forestry,
Corvallis.)

Heated soils induce germination of snowbrush and deerbrush ceancthus
seeds, QGratkowski, H. Earlier detailed work showed that dormant wvarnish-
leaf ceanothus seeds in forest soils germinate after the soils are heated
to high temperatures by wildfixes or by controlled burning of logging slash,
Laboratory and greenhouse experiments just completed indicate that seeds of
snowbrush ceanothus (Ceanothus velutinus), an evergreen species, and seeds
of deerbrush ceanothus (C. integerrimus), a deciducus species, respond in
the same way to high soil temperatures.

Seeds were buried in fine sandy soil heated to temperatures of 30°,
45°, 609, 75°, 909, 105°, or 120° Centigrade for periods of &4, 13, 22, 31,
and 40 minutes. Seeds of each species were tested separately in replicated
5 x 7 factorial experiments in a randomized block design.

The response of snowbrush seeds to high soil temperatures paralleled
that of varnishleaf ceanothus (C. velutinus var. laevigatus). Germination
was not induced at soil temperatures of 3009, 45°, or 60 Centigrade. A
750 C. soil temperature induced germination of some sceds, but maximum
germination was obtained after heating in solls at temperatures of 90° to
105° Centigrade, A 120° C. soil temperature killed snowbrush seeds. Min-
imum effective duration of exposure was less than &4 minutes,

Deerbrush seeds responded in a similar manner but at somewhat lower
temperatures, A 60° €., soil temperature induced some germination im the
seed lot tested, but maximum germination was obtained at 90° Centigrade.
The 105° soil temperature killed some seeds, and only a few seeds survived
a 4-minute exposure to soil temperatures of 120° Centigrade.

Results of these experiments indicate that hroadcast burning of light
accumulations of logging slash will induce germination of dormaant deerbrush
and snowbrush ceanothus seeds in forest soils. (Pacifia N.W. Forest and
Range Experiment Station, Roseburg, Oregon).

30



PROJECT 4. WEEDS .IN HORTICULTURAL CROPS
‘Don F. Dye,'Project.Chaigman

Summary .

Investigators from four states have contributed fourteen abstracts
which represent ten crops. Three abstracts were recelved for tomatoes and

three for deciduous fruit. Only one abstract was received on the other
Crops. : )

Tomatoes. Tillam, trifluralin, diphenamid, Betasan and CDEC were
Teported as having shown promise.

No toxiecity from these herbiecides to the crop was reported except for
diphenamid when applied at 16 pounds per acre,

Deciduous Fruit Trees. These abstracts deal primarily with the tol-
erance of certain varieties of established fruilt trees and seedlings to
herbicides. Most of the emphasis is on the effect of the triazines, ura-
cils on the trees, with some reference to other classes of herbicides.

A progress report of annual weed control in gggifbrnia deciduous
fruit orchards. Lange, A, H, A summary of the 1953-64 cooperative weed
control work In orchards indicated generally good weed control with both
simazine and- diuron without excessive phytotoxicity symproms ip moat orch-
ard crops. Direct comparisons indicated better weed control on a pound
for pound basis with simazine than with diuron. When 28 trials comparing
simazine and diuron at 1 1b., 2 1b., 4 1b., and 8 1b. in 5-10 foot styrips.
Simazine appeared to be better 60 percent of the time and diuron better 30
percent of the: time. The remaining 10 percent than were equal. From these
results several comclusions can be drawn. (1) In these tests, simazine
was consistently better for annual weed control than diuron on a pound for
pound basis this year. (2) There were points of comparison, probably related
to soil type, , rainfall, species of weeds, etc,, where one or the other
chemical was much superior. (3) Both herbicides gave commercial weed con-
trol in most of the tests, This then means that both chemicals have value
in controlling annual weeds in orchards.

In summarizing the-periodic phytotoxicity ratings (severity of symp-

' toms) simazine ‘and diuron appeared fairly safe in orchards when applied
during the winter months. However, theré were instances where excess phy-
totoxicity occurred generally associated with young trees growing in sandy
soils. Some tentative conclusions cam be drawn. (1) Simazine, although
having given better weed control, resulted in more toxicity to the trees.
This was particularly true with almonds, where seven injurious symptoms
were recorded to one for diuron. Symptoms were noted down to 2 1lb/A (this
occurred in a sandy soil on one year old trees). These findings do not
exclude use of simazine even at higher rates on older trees in different
soil types. Nonetheless it serves tc polnt out that if this herxbicide
moves Into the root zone of almondd trees. partimanlaxly the Missfon variety,
severe injury may acear.
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Insufficient information was gathered this year on the use of these

materials in apricots. No definite symptoms occurred up to 4 pounds when
used around young trees.

The information on peaches was somewhat more complete since more trials
have been conducted. The results were somewhat encouraged showing safety
up to and including &4 1b/A.

Prunes appeared to be more sensitive thanm peaches, showing injury as

low as 4 1b/A of simszine in one test in bearing trees on moderately heavy
soil. ’

Diuron showed no injury to pears up to the highest rate tested (8 1b/A)
On the other hand, simazine showed considerable toxicity at the same rate
in a number of trials,

Although the number of trials reported here is somewhat limited, nco
injury occurred up to and including 8 pounds in either apples or walnuts.

Simazine and diuron are now recommended for use in California walnuts.
Considerably more data will be necessary for the recommendation of pears,
apples, almonds, and the stone fruits. (California Agricultural Extension
Service, University of California, Davis, California).

Diphenamid for weed control in irrigated tomatoes. Lange, A. H., and
Ashton, F. M. A summary of nine separate cooperative county experiments
conducted throughout California indicated that diphenamid preplant incor-
porated at 4 to 6 pounds per acre gave as good weed control as Tillam and
Vegadex (Table 1)}). A summary of the toxicity ratings recorded at various
intervals after crop emergence showed no apparent toxicity except when a
rate of 16 1b/A was used. The toxicity, expressed as a stand reduction
with early stunting, occurred in only two out of three trials. Weeds in
other crops in the plots were esseuntially eliminated at 16 pounds of di-
phenamid per acre. In other tests there was no reductiou in yield up to
the highest rate tested, 8 pounds per acre. Weed control was generally
commercially acceptable in excess of two months, DCPA (Dacthal) included
in some of the early trials did not give adequate weed control up to 10
pounds per acre and showed considerable toxicity to direct seeded tomatoes
at 8 pounds per acre (Table 1). Stand reduction and stunting were both
observed. Although 10 pounds of DCPA per acre did not affect yield there
was a suggestion of phytotoxicity expressed by considerable delay in
maturity as noted in the small number of ripe fruits compared to the
number of green fruits. (University of California, Davis).
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Surmary of nine. trxals testing several heroicides for weed control in
tomatoes (1962 64)

Average 1/
- Toxicity Percent of untreated check
, . % weed rating - Yield of fruit
Herbicide 1b/A  contrxol?/  (0-10) .plant/ft. green ripe total
Tillam 4 68 0.7 as¥ 110 112 - 113
Vegadex 4 50 0.8 -k - 107 102- 110
TillamtVeg 2+2 56 0.1 -nk 92 115 114
Diphenawmid 4 72 1.0 100 96 149 122
Diphenamid 6 82 0.1 95 103 89 - 103
Diphenamnid 8 9 0.2 117 104 - 128 116
Diphenamid 16 aa® 2.4 49 JIOET SN o -
Dacthal 8 36 4.4 42 -=% -=* -
Dacthal 10 50 3.0 33 104 76 99
Dacthal 12 - 6.8 - | eat _-— -
Dacthal 32 75 6.8 22 .ok - -

1/ Average of parts of 9 separate experiments. Not 'all data was taken in
every trial so averages represent averages of 2-9 figures.
2/ Weed control averages based on the untreated chéck (counts) and weed
control ratings for the first 100 days.
* Not included-in more than one trxial or no data collected.
The yield data from two trials was analyzed statistically. In these
trials there were no significant differences in number or weight of fruit
frcm any plot. The coefficlent of variation for fruit number ranged from

25-307% whereas the coefficient of variation for fruit weight ranged from
7.8-11.7%. : -

Effect of several uracil herbicides on species of prunus. Lange, A.
H. The response of young Lovell peach, Myrobalan plum, and Mission almond
seedlings, and Mazzard cherry liners growing in sand to four uracil herbi-
cides was compared with simazine and diuron under greenhouse conditions
during the summer of 1964 at Davis, California. Simazine, diuron, bromacil,
and isocil, in addition to experimental herbicide 732 (5-chloro-3-tert.
butyl-6-methyluracil) and experimental herbicide 733 (S-bromo-3-tert.
butyl-6-methyluracil) were applied in aqueous solution at 0.05, 0.5, and

5 ppm. to young plants growing in washed river sand fed with half strength
Hoagland nutrient solution,

Uracil herbicides showed differences in selectivity on plum, almond,
peach and cherry.

Both herbilcides 732 and 733 appeared to be safer on peaches than
simazine or diuron showing about the same toxicity or slightly less than
isocil (Table 2). Even bromacil appeared to be somewhat safer than eima-
zine or diuron on peaches in contrast to earlier axperiments.
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All three uracils tested on plums appeared to be no more toxic than
simazine or diuron, with 733 showing less toxicity than the other herbi-
cides on plums but considerably less on almonds (Table 1).

The degree of toxicity was not as striking in the Mazzard cherry
liners possibly because of the older tissue involved (Table 2). These
liners were one year old (pruned back and brought in from the field and
repotted in sand). Again 733 was least toxic of the herbicides tested
although the differences were not great either in the toxicity readings ot
fresh weights of the tops.

After the peach seedlings were harvested and the roots removed, the
containers were replanted to oat and bean seeds (one month after the initial

herbicide application). The bean and oat plants were rated two weeks after
seeding and harvested at one month.

Both simazine and diuron displayed more residual carry-over in the
sand measured by toxicity to oat and bean plants than any of the uracils.
This may have been related to their relative solubilities in water, partic-
ularly since washed sand would not be expected to have much in the way of
absorptive surfaces, Within the uracils, however, there was no apparent
relationship between losses due to leaching, i.e. solubility as expressed
by lose of phytotoxicity to oats and beans. The more insoluble 732 and
733 showed less toxicity to beans than the more soluble bromacil and isocil.

The shorter residual of the uracil in sand cultuxe compared to simazine
and diuron may indicate a greater safety Eor the uracils on peaches and
almonds growing in sandy soils under field conditions. (University of
California, Davis).

Table 1. The effect of several herbicides on the growth and symptom
expression of Myrobalan plum and Mission almond seedlings growing in sand-
nutrient solution culture as measured by phytotoxicity ratings (0 = no
effect, 10 = dead), height and weight,

Average 1/ .
Plum . Almond

Top ht. Top wt. Top ht. Top wt.
Herbicide = ppm Tox, % cheek % check  Tox. % check % check
Simazine - 0.5 0.8 79 104 0 97 68
Simazine 5 5.0 70 28 5.0 80 26
Diuron g.5 0.2 90 104 0 97 33
Diuron 5 5.0 65 30 4.5 61 12
Isocil 0.5 0.2 94 93 0.5 109 92
Isocil 5 6.7 72 28 6.0 74 18
DuPont 732 0.5 0 97 138 0 100 108
DuPont 732 5 5.2 76 27 3.0 74 25
DuPont 733 0.5 g 107 117 0 114 100
DuPont 733 5 5.0 B4 40 4,5 160 i5
Check - 0 100 100 0 © 100 100

1/ Average of 2 or 4 replications.
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Table 2. The effect of several herbicides on the growth and symptom
expression of Lovell peach seedlings and pruned -back year-old Mazzard
cherry liners growing in sand-nutrient solutiou cdlture.,

Peach Fresh ~Cherry (Mazzard) Fresh .

ToX. ‘wt. Tox. we,
Hexrbicide ppm lwk, 2wk, 4wks %~/ 1wk, 2wk, &4wk. % /
Simazine 0.05. 0O 0 0] 100 0 0 - 4} 127
Simazine 0.5 0 0 3.2 a0 0 0~ 3.0 LT
Simazine 5 2.0 4.5 8.8 20 0.2 2,7 6.5 23
Diuron 0.05 0 0 0.2 94 % * % *
Diuron 0.5 0 0 2.0 82 * xR o
Diuron 5 0.5 4.5 9.8 14 * * e L
Bromacil 0.05 0 0 0.2 106 0 0 0 - 100 -
Bromacil 0.5 0.2 2.2 3.2 85 0 0.8 2.2° 107
Bromacil 5 5.2 5.5 6.5 39 2.5 6.0 8.8 - 17 -
Isocil 0.05- O 0 0 112 % I i
Isocil 0.5 0 0 0 87 0 0 -0.5+ 113
Isocil 5 1 3.5 5.0 50 1.0 3.8 7.2 47
DuPont 732 0.05 0 0 0 100 0 - 0 1.0 © 119~
DuPont 732 0.5 6 0 0.2 105 0 "0 1.2 . 92
DuPont 732 5 1 3.8 6.0 46 1.0 2.7 7.8° 45
DuPont 733 0.05 0 0 0 93 0 0] 0,5 114
DuPont 733 0.5 0] 0 0 80 0 0] 1.5 -~ 114~
DuPont 733 5 1 2.5 3.5 60 0.8 1.8 6.5-° 49
Check 0 0 0. 0.2 100 0 0.2 0,5 100
* No data.

Table 3. Residual herbicide after growing peach seedlings for one month as
measured by phytotoxicity ratings (0 = no effect, 10 = dead) and fresh
welght of tops 'in grams at .age 1 month. ) - -

Sol. 1/ : L Oats Beans:
in - Ave fr Top wt Ave fr Top wt

Herbicide H20 ppm Tox., Wt.gn % [/ Tox. 'Wt.gm % [/
Sirvazine 5 0.05 0.2 5.3 85 0 6.9 78
Simazine 0.5 0.5 4.6 74 0 5.6 63
Simazine 5 6.8 0.4 6 5.2 0.4 5
Diuron 42 0.05 0 5.4 87 0 6.7 75
Diuron 0.5 0. 4,8 77 0 7.4 80
Diuron . 5 6.8 0.4 7 6.0 0.7 8
Bromacil 815 0.05 0] 5.1 82 0 8,4 95
Bromacil 0.5 0.2 4.8 78 0 8.5 95
Bromacil 5 3.2 2,1 34 4.0 4.1 Lt
Isocil 2150 0.05 0] 5.5 89 . 0 9.7 109
Isocil 0.5 0 4,2 68 0 7.3 82
Isocil 5 : 5.2 0.7 11 2.8 3.3 38
DuPont 732 710 0.05 0 4.6 74 0- 8.4 94
DuPont 732 0.5 0.5 5.3 a5 0 , 8.0 20
DuPont 732 5 2.8 3.6 58 0.2 8.7 97
DuPont 733 410 0.05 0 - 5.1 81 0 10,2 115
DuPont 733 ’ 0.5 0.2 - 6.2 99 . 0.2 8.6 97
DuPont 733 5 1.5 4,8 78 2,2 8.0 9%
Check —~—— 0 0 - 6,3 100 0 8.9 100
1/ Taken for company technical data sheets.
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Response of several deciduous fruit tree seedlings to herbicides,
Lange, A, H,, Crane, J. C. Several herbicides were applied to month old
deciduous fruit tree seedlings growing in 46 ocunce cans of washed river
sand., Seedlings were periodically measured, rated for phytotoxicity, and
harvested at the end of approximately five weeks for fresh weight.

Pre-emergence herbicides. Simazine when applied in this manner showead
no particular selective advantage for any of the seedlings tested with the
possible exception of Northern California Black Walnuts at levels up to
and including 5 ppm. Most severe damage from simazine occurred om the
Mahaleb cherry seedlings. Peach appeared to be somewhat more resistant to
simazine than some of the other species of Prunus. Diuron showed about
the same degree of toxicity as did simazine being safer on walnuts and
quite toxic om Mahaleb cberry seedlings., Prometryne did not demonstrate
outstanding selectivity in any of the species tested. It may have been
more toxic on almonds and peaches than simazine or diuron. Prometryne, like
simazine, showed least toxicity to the Northern California Black Walnuts,
Isocil showed indications of being quite safe on apricots, plums, and much
safer on peaches than simazine or diuron, Isocil may also have been more
toxlc on cherries and walnuts than simazine or diuron. However, isocil
was particularly toxic to Bartlett pear seedlings. Bromacil was consid-
erably more toxic than simazine or diuron on most of the species tested,
This herbicide was particularly toxic on Black Walnut and pear. Triflura-
lin was safer than simazine or diuron on all species tested. There was
some indication of stunting at 5 ppm, Dacthal also appeared to be without
measurable toxicity up to 0.5 ppm, maximum solubility of this herbicide in
water. Diphenamid, likewise, produced very little symptoms in the species
tested with the exception of Royal apricot and Bartlett pear seedlings.
EPTC showed some toxicity at the 5 ppm level in most of the svwecies with
the greatest degree of toxicity showing in the Mahaleb cherry.

Fost-emergence herbicides. Dalapon showed a fair degree of safety in
these tests, however, it should be pointed out that the herbicides were
applied only twice. With daily waterings the highly soluble dalapon could
have been leached from the pots before doing the type of damage observed
to young trees growing in the orchard,

Amitrole showed considerable symptoms at 5 and 50 ppm in most of the
species. Again, much of the affect of this herbicide on total fresh weight
could have been leached from the root zone with daily watering. There did
appear, however, to be some species difference in tolerance to this herbi-
cide with peaches, plums, and cherries being the most susceptible, Paraquat
showed no toxicity symptoms or reduction in growth on any of the species
tested up to 30 ppm paraquat in the solution,

Hormone type post-emergence herbicides. 2,4-D was shown to be safe up
to 0.5 ppm when applied to the roots of actively growing seedlings. There
was no indication of symptoms or leaf malformation in any of the species
tested as a result of root applications of this herbicide. Dicamba on the
other hand gave considerable toxicity at 0.5 ppm to all the species tested,
‘The most susceptible again appeared to be cherry, Black walnut, and pear.
Tordon showed more toxicity than dicamba to all the species tested. Most
resistant of the species tested was Black walnut and almond (Table 1).
(University of Califoxrnia, Davis).
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The comparative effect of several herbicides on the fresh welght of several
tree frult seedlings expressed as percent of an untreated control (each
treatment was xeplicated 4-6 times in sand-nutrient solution culture).

' ] - N,
Cone. . Calif.
added Mission -Royal - Lovell Myrobalan Mahaleb black  Bartlett
Herbicide ppm __almond " apricot peach plum . cherry walnut pear
Simazine 5 -26 15 22 14 14 84 22
0.5 88 78 108 67 14 116 - 49
. 0.05 108 108 112 90 86 98 94
Diuron 5 23 22 25 14 14 . 67 24
0.5 98 56 84 24 14 113 52
0.05 -- 89 88 95 77 119 100
Prometryne - 5 25 16 24 14 14 T 96 31
0.5 30 96 . 63 19 23 99 63.
0.05 106 100 " 82 90 - 122 - 83
Isocil 5 18 26 77 14 14 65 122
0.5 98 102 120 81 23 92 34
0.05 104 90 100 90 100 113 107
Bromacil 5 .23 27 45 : 14 14 . 44 20
0.5 106 81 82 14 18 59 25
0.05 109 107 101 - 90 82 102 101
Triflurxalin 5 116 86 84 86 104 98 112
0.5 118 96 99 90 145 98 98
0.05 108 97 116 95 136 87 " 143
DCPA 5 109 87 102 100 136 90 108
0.5 98 93 110 90 64 102 94
0.05 102 100 87 105 77 92 81
Diphenamid 5 118 T 61 112 86 77 94 - 78
0.5 104 95 91 105 123 92 74
0.05 112 81 102 100 95 92 63
EPTC 5 62 75 75 . 52 - 32 84 85
0.5 - 87 121 100 90 77 - 99 76
0.05 125 - 82 100 114 82 - 111 98 -
Dalapon 50 .95 94 % - - 71 - - 42 102 71
5 105 %6 77 105 136 - 104 78
0.5 123 79 94 105 100 929 121
Amino . . ' : '
triazole 50 91 93 - 31 38 36 53 - 51
5 97 79 79 .67 .95 107 81
0.5 119 96 97 95 136 107 87
Paraquat 50 106 111 %96 81 122 110 110
5 106 94 64 90 77 T 104 109
0.5 101 112 72 90 86 117 109
2,4-D . 0.5 106 106 94 100 59 111 114
0.05 119 - 103 95 110 86 124 87
0.005 111 95 99 100 132 119 69
Dicamba 0.5 62 40 49 62 36 64 33
0.05 98 97 82 100 73 81 62
0.005 118 93 111 90 87 98 92
Tordon 0.5 58 24 22 24 18 24 29
0.05 91 54 55 57 54 78 35
. 0.005 129 91 _ 9 __ 9 _ 77 __ 8 _ ___ 8]



Screening herbicides for use in Thompnson Seedless grapes (1904).
Lange, A. H., Lider, L. A., Leonard, O. A. The response of newly rooted
Thompson seedless grape rootings growing in sand to twenty-five herbicides
(root applied) was evaluated under greenhcuse conditions during the spring
of 1964 at Davis, Califormia, Only one application of the sclutions con-
taining the herbicides was made (200 ml per plant); all subsequent water-
ings were with 1/2 strength Hoagland's nutrient solution. Readings cm
phytotoxicity were recorded 18 and 35 days following the application of
the solutions containing the herbicides. The study included simazine,
prometryne, desmetryne, GS=14254, GS-14260, diuron, linuron, tenoran,
€-2059, C€=~3126, norea, bromacil, isocil, duPent 732, duPont 733, FW 925,

- pyramin, propanil, TH 073-H at 5, 0.5, and 0.05 ppm and trifluralin, di-
phenamid, DCPA, EPTC, Tillam, and R-4461 at 50, 5, and 0.5 ppm.

Triazines. None of the new triazines appeared to be less toxic to
young Thompson seedless cuttings than simazine with the possible exception
af G5-14260. This herbicide produced a striking chlorosis pattern but

during the growth period of the experiment did not reduce the fresh weight
of the tops.

Substituted ureas., Of the substituted ureas, several appeared to have
produced less toxicity than diuron. Least toxic was norea. Linuron pro-
duced considerable chlorosis and leaf burn bud did not reduce the fresh
weight during the short period of the trial.

Uracils. Generally the uracils were considerably more toxic than

either simazine or diuron. Least toxic of this group appeared to be
duPont 733,

Carbamates. Neither EPTC or PEBC was as toxic as simazine or diuron

but showed symptoms at 50 ppm. EPTC showed some decrease in fresh weight
as low as 5 ppm.

Miscellaneous. R-4461 showed some stunting and chlorosis at 50 Ppm.
Trifluralin showed slight stunting at only 5C ppm, Diphenamid showed
considerable toxicity symptoms expressed as a blotchy chlorosis and
erratic spotting of the leaf at both 5 and 50 ppm,; however, nrobably due
to the short duration of the experiment no effect was moted on the fresh
weight. Dacthal showed no appreciable toxicity from any of the amounts
applied. FW 925, propanil showed no appreciable phytotoxicity up to 5 ppm.
The highest rate tested was 5 ppm. Pyramin showed considerable toxicity

and loss in fresh weight at 5 ppm. TH 073-H killed the vines at 5 ppm and
caused some nmoticeable symptoms at 0.5 ppm and loss in weight,

Based on these results and those of field tests, the herbicides de-
sexrving further tests are GS-14260, norea, trifluralin, diphenamid, DCPA,
R-4461, particularly in soils where simazine and diuron have been found
too toxic such as in the desert sands and other coarse sandy soils.
(University of California, Davis).
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A comparison of several herbicides (single application) for the effect on
the growth and: symptom expression of young Thompson Seedless rootings

growing in sand fed with 1/2 strength Hoagland's solution,

Herbicide

Conc(ppm)

Ave. phytotexicity at - .Ave. fresh wt of tops .
35 days

Simazine
Promefrfne
Desmetryne
GS 14254
GS 14260
Diuron
Linuron
Tenoran
C-2059
C=-3126
Norea
BrOmaﬁil
Isocilt
DuPont 732

DuPont 733
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Continued.

Conc (ppm) Ave. phytotoxicity at Ave, fresh wt of tops

Herbicide added 18 days 35 days gas % -0f check
EPTC - 50 6.0 5.8 2.4 38
5 5.8 2.3 3.7 58
0.5 2.0 2,0 6.0 94
Tillam - 50 6.0 2,0 3.2 50
5 1.5 1.8 G.h 100
0.5 0 0 7.6 119
R=-4461 50 0.5 2.0 4,0 63
5 0 0 7.1 111
0.5 0 0 6.5 102
Trifluralin 50 0.5 0.8 5.8 91
5 0 0 6,9 108
0.5 0 0 8.5 133
Diphenamid 50 3.3 3.3 7.9 123
5 0.5 2.5 6.1 95
0.5 0 1.0 7.7 120
DCPA 50 0 0.5 6.5 102
5 0 0 6.4 100
0.5 0 0 7.0 108
FW 925 5 0 0 5.7 105
0.5 0 0 7.1 111
0.05 0 0 6.9 108
Pyramin 5 5.5 5.0 4.7 73
0.5 0 0 6.4 100
0.05 0 Q 6.7 105
Propanil 5 0.2 0.2 6.2 97
0.5 0 0 5.7 8%
0.05 0 0 5.2 81
TH 073-H 5 10.0 10.0 0.9 14
0.5 0.2 1.5 %,9 77
0.05 0 0 6.5 102
Check - 0 0 6.4 100

Preplanting, soil=-incorporated applications and preemergence applica-
tions of herbicides in carrots. Manges, Robert M. and Hubbard, J. L. Soil
surface, soil-incorporated (22 days before seeding), and foliar applica~
tions of herbicides were compared for weed comtrol in carrots, grown on
furrow-irrigated clay. Rainfall was appreciable., Predominant weeds were
Palmer amaranth {Amaranthus palmeri 5, Wats,), common purslane (Portulaca
oleracea L.), jungle-rice (Echinochloa colonum), &nd barnysrdgrass
(Echinochloa crusgalli (L.) Beav.).

Trifluralin was outstanding and controlled all weeds selectively for
an extended period when 1 or 2 1b/A were incorporated with soil; pexform-
ance was inferior without incorporation.



Regardless of the method of application, the 2~1b rate of linuron and
the 3-1b rate of prometryne selectively controlled weeds for an extended
period; lower rates were mediocre.

CDEC controlled only early broadleaved weeds for a short period with
soll incorporation but failed to control weeds for an extended period
regardless of the application method.

Solan failed to control emerged weeds but reduced the yield of
carrots at the 4- and 6«1b rates.

Regardlesgss of soil incofporation, no soil-applied herbicide signif-
icantly affected yield. (USDA, ARS, CRD, Weed Investigations in Horti-
-cultural Crops and Texas Agri. Expt. Sta., Weslaco, Texas).

Effects of depth of so0il incorporation and time of planting on the
performance of herbicides in furrow-irrigated spinach. Menges, Robert M.
. and Hubbard, J. L. Soil surface preemergence applications and applica-
tions incorporated 1/4 in. at planting and 1 in. 10 days before planting
were compared for weed control in spinach. Predominant weeds were common
purslane (Portulaca oleracea L.), Palmer amaranth (Amaranthus palmeri S.
Wats.), and barnyardgrass (Echinochloa crusgalli -(L.) Beauv.). The sandy
clay loam was warm and no rain fell within 3 weeks, but 9011 was slowly
dried after treatment.

All herbicides controlled weeds more effectively when soil-incorpora-
ted and all but norea controlled weeds best when incorporated © in.

CDEC and PEBC were outstanding; CDEC controlled weeds somewhat more
effectively but PEBC was the only herbicide tested that selectively con-
trolled weeds when incorporated 1/4 in. at planting., A 10-day delay in
planting provided selectivity with CDEC and granular CIPC incorporated
1 in, The 3 carbamates controlled purslane and barnyardgrass efficiently
but CDEC was superior in amaranth control,

CDEC performed similarly in liquid and granular formulations.

Pyrazon and norea injured spinach at rates which controlled weeds.
(USDA, ARS, CRD, Weed Investigations in Horticultural Crops and Texas
Agri. Expt. Sta., Weslaco, Texas).

Soll=incorporated and preemergence applications of herbicides in
cabbage. Menges, Robert M. and Hubbard, J. L. Soil-incorporated treat-
ments of herbicides, applied at seeding and 10 days before seeding, were
compared with preemergence treatments of herbilcides for weed control in
cabbage grown on furrow-irrigated sandy clay loam. Predominant weeds
were Palmer amaranth (Amaranthus palmeri S. Wats.,) and common purslane
(Portulaca oleracea L.). A total of 0.22 in. of rain fell in the first
6 days after treatment.

The only.herbicide treatment which significantly injured cabbage was
the 1-1/2-1b rate of trifluralin soil-incorporated 10 days before seceding.
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Trifluralin at 3/4 and 1-1/2 1b/A, R-4461 at 10 1b/A and DCPA at
8 1b/A controlled weeds efficiently regardless of application method;
R-4461 at 5 1b/A and granular and liquid CDEC at 6 1lb/A controlled weeds
satisfactorily regardless of application method but performances were
slightly inferior. Lower rates of DCPA and granular and liquid CDEC con-
trolled weeds satisfactorily only when applied on the soil surface. CDEG,

however, tended to perform more efficiently incorporated 1 in. than 1-3/4
in. deep in soil.

Rainfall may have enhanced the performances of siol surface applica-
tions. (USDA, ARS, CRD, Weed Investigations in Horticultural Crops and
Texas Agri. Expt., Sta., Weslaco, Texas).

Preplanting, soil=-incorporated applications and preemergence applica-
tions of herbicides in lettuce. Menges, Robert M. and Hubbard, J. L.
Soill surface and soil-incorporated applications of herbicides were com-
pared for broadleaved weed control in lettuce grown on furrow-irrigated
clay. Growth of lettuce was hampered by cold and hot weather and it was
difficult to precisely evaluate the selectivity of herbicide applications.

Trifluralin was outstanding for selective weed control in lettuce;
soil incorporated applications controlled weeds at the 3/4-1b rate without
appreciable injury in lettuce. R-4461 controlled weeds selectively
regardless of soil~incorporation. CIPC performed more satisfactorily in
soil surface than in soill-incorporated applications whereas CDEC failed
regardless of rate or method of application. Rainfall may have altered
the performance of the soil-applied herbicides. Cultivation of soil after

the initial irrigation and just before the delayed seeding provided insuf-
ficlent control of weeds,

Herbicides and cultivation had no significant effect on stand, yield,
or head size of lettuce. (USDA, ARS, CRD, Weed Investigations in
Horticultural Crops and Texas Agril. Expt. Sta., Weslaco, Texas).

Control of weeds in established tomatoes. Menges, Robert M. and
Hubbard, J. L, Preemergence sprays of herbicides were applied iu estab-
lished tomatoes with and without soil incorporation. Performances of
herbicides were compared with that of polyethylene film on furrow-
irrigated soils.

Although some rain fell, soil-incorporated applications of all herbi-
cides performed more efficiently than unincorporated applications; no
treatment affected the yield of tomatoes.

The 0.5-1b rate of soil-incorporated trifluralin was outstanding al-
though the incorporated 8-1b rates of diphenamid and CDEC controlled
broadleaved and grass weeds effectively. Soil-incorporated PEBC, at
8-1b/4, provided some control of weeds but 1its performance was inferior.

Polyethylene film appears practicable for weed control where high-

quality tomatoes are grown, (USDA, ARS, CRD, Weed Investigations in
Horticultural Crops and Texas Agri. Expt. Sta., Weslaco, Texas).
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Control of crabgrass (Digitaria sanguinalis) in lawns. Erickson,
Lambert C. and Pennington, Lawrence R; The data in the following table
are based on results obtained from experimental plots located on the Lewls
and Clark Normal School Campus at Lewiston, Idaho. -In 1964 the herbicides
were applied April 28 tc May 8. All plots were sprinkled heavily following
the herbicide application. All new entries were replicated four times,
all old entries three times. The first evidence of crabgrass germination
was cited on May 22, The average crabgrass stand (density of ‘cover) on
the check plots increased from 29% on June 25 to 99.9 on September 9.

These screening trials have been in progress for several years. New
herbicides 'are added each year and those which havé given unsatisfactory
performance in past years are omitted. Seasonal effects have sufficilent
impact to shift the relative efiiciency positions of some herbicides,
likewise turf injury is also influenced by weather conditions. Many fac-
tors involved in herbicide applications and turf management are not re-

vealed in the data given. (Idaho Agricultural Exp. Station, University of
Idaho, Moscow.) ’ ’

Average performance of herbicides for crabgrass (Digitaria sanguinalis)
control Lewiston, Idaho, 196% ’

) Respective percent
Lbs/A crabgrass remaining Turf
Company and product a.i 9/9/64 injury

Diamond Alkali

Dacthal (W) 8,10,12,14 . 1,1,0.2,0.1 None
Dow Chemical Zytron (1iq) 8,10,12,14 12,8,3,0.7 "
DuPont Tupersan (liq) 8,10,12,14 53,45,33,15 !
Elanco Trifluralin (11q) 2,2.5,3,3.5 16,14,9,3 "
Hercules. Azak Wp) 8,10,12,14 35,28,26,24 "
Stauffer Betasan . (liq) 14,18,22,26 40,32,12,9 y

_(gran) 14,18,22,26 62,53,55,38 !

Union Carbide

UC 22463 " (gran) 4,6,8,10 99,96,96,90 Severe
Velsicol Corp.
ACS 22 . (liq) 7,15,22,40 98,60,15,2 Minor
" (gran) 7,15,22,40 92,24,3,0.7 !
0CS 21944 (1iq) 5,7,9,20 55,29,15,0,7 None
" (gran) 5,7,9,20 97,96,84,26 !
Non-treated check 99.9 ave.

Chemical weed control in spring-seeded onions with Dacthal and

Betasan. Anderson, W. P., Corgan, J.

N., and Whitworth, J.

., DCPA

(Dacthal) and R-4461 (Betasan) were applied in the following ways for

selective weed control in Yellow Sweet Spanish onions:

(1) preplant, soll-

incorporated, (2) preemergence, not incorporated, (3) preemergence,
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followed by a postemergence application to clean~tilled soil seven weeks
later, (4) postemergence to clean-tilled soil.

DCPA was applied at rates of 3, 6, and 10 lbs/acre, active ingred-
ients; where two applications were applied the total dosage was double

" that indicated, Of the various treatments with DCPA, the best treatment

was where it was applled preemergence and then followed by a postemergence

application. Excellent weed control was obtained when the total dosage

from the double application totaled 12 and 20 lbs/acre; weed control was

not as good at a total dosage of 6 1lbs/acre, but still effective.

Purslane was readily controlled by DCPA at dosages of 3 lbs/acre and

above; contrary to results from previous tests with DCPA, its control of

junglerice, Echinochloa colconum L., was erratic and not very effective in
this test,.

Previous research with R-4461 in onions indicated that this herbicide
was effective at rates as low as 2 lbs/acre, active ingredient. On the
basls of this, B-4461 was applied in this experiment at rates of 1, 2,
and 4 lbs/acre. However, these rates proved to be too low for effective
weed control, It would appear that R-4461 should be applied over a dosage
range of 4 to 8 lbs/acre, with 6 lbs/acre about optimum. To be effective,
R-4461 must be incorporated into the soil. This incorporation may be by
mechanical means, such as discing, or it may be by 'watering-in", as by
overhead or flood irrigatiom. Applying R-4461 to the soll-surface and

then irrigating by "subbing-up'' from adjacent furrows is one way to
achieve disappointing results.

The degree of weed control obtained with DCPA and R-4461, yield data
and a comparison of hand labor requirements for weeding the onlons during
the remainder of the season are given in the accompanying table.

R-4461 is currently registered with the U,S.D.A, as a herbicide for
use in turfgrass under the trade name of "Betasan.'" It has not been
registered as yet for use as a’ - herbicide in any food crop, and indica-
tions are that it may not be so registered before late 1965 or sometime
in 1966. A new trade name, "Prefar," has been assigned by the company to
R-4461 when used for weed control in agricultural crops. According to
information received from the company, except for the name, Prefar and
Betasan are identical, The cost of Prefar will apparently be considerably
less than the current cost of Betasan. (New Mexico State University,
Agricultural Experiment Station, University Park, New Mexico.)
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Chemical weed contreol in spring-seeded VYellow Sweet Spanish onions - 1964,
Wead counts (% of check) ~
Rate Total Onion yield  lambs- jungle- annual Hand labor
Lb/acre Applieations dossge (% of check) quarter purslane rice egrass (% of check)

BETASAN
1 Preplant 1 67 70 76 173 21 80
2 2 107 80 . 76 126 42 82
4 4 126 50 . 88 27A 13 35
L Preecmergence i 56 90 130 . 93 23 118
Z 2 81 70 , g1 87 13 80
i A 78 80 55 80 10 70
B Pre- plus Post- 2 85 90 124 120 42 82
: 4 89 60 45 60 16 62
& 8 100 70 45 42 © 10 53
3 Post-emergencea 3 67 70 - 48 107 42 g - 101
Untreated check 0 100 100 100 100 100 100
DACTHAL | o V
s Preplant 3 89 60 26 100 - 13 73
g 6 93 60 33 133 13 58
18 10 - 137 50 50 93 19 38
2 Preemergence 3 133 60 40 127 19 &4
3 6 152 40 19 113 10 42
10 o 10 155 30 12 87 6 27
3 Pre- plus Post- 6 182 70 29 53 6 38
5 , , 12 130 30 - 0 120 10 27
0 ‘ - 20 163 20 » 0 27 0 29
.6 Post?emergence & 67 50 .10 60 19 99
Untreated check 4] 100 100 1¢0 100 100 100

Application dates: Preplant - Feb. 13; preemergence - Feb. 18; post-emergence - Apr. 24, 1964.
Onions seeded: Feb. 17, 1964,



Chemical weed control in chili peppers. Anderson, W, P., Corgan,
J. N., and Whitworth, J. W. Three herbicides, Dacthal, Betasan, and
Trefmid, were tested for selective weed control in chili peppers. Each
herbicide was applied at two or more rates and each was applied as a pre-
plant, soil-incorporated, and as a preemergence, not incorporated, treat-
ment, When soil-ilacorporated, each of the three herbilcides gave excellent
weed control. When not incorporated, the degree of weed control obtained
with Trefmid was still very good, but that from Dacthal less effective,
and that from Betasan poor. Of the three herbicides applied, Trefmid was
the most outstanding for selective weed control in chill peppers, whether
soll-incorporated or unot, though Dacthal and Batasan continue to show
excellent promige. Yield data was not taken in this experiment. However,
none of the treatments appeared to have a detrimental effect on the growth
or fruiting of the chili peppers. The accompanying table contains the
hexbicides applied, their respective rates, the degree of weed control
obtained from these rates and the m