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INTROBUCTION

Dodder (Cuseuta epp.) is a pavasitic weed which sttacks alfalfa,
¢lovers, lespedesza, and many other species of plants, This pest is

Control of dodder should ineresse the finamcial income of a seed
producer in several ways, Pirst, control should make it possible for
a producer to raise seed of high quality which will command a better
price; second, it should enalile the producer to increase yields; and
last, 1t should eliminate much of the cost of harvesting and cleaning
his product.

Where dodder is present in seed, the grower loses money becsuse of
meke it impossible to certify seed from dodder-infested fields, Thus,
if dodder is present, a certified seed producer is forced to sell his
seed as uncertified at a lower price. ummmmm
of California in 1951 (13), 86 per cent of the seed lots were rejected
for certification because of dodder, This exemplifies losses occurring
in other parts of the West. Some states have seed laws which require &
producer to mow the erop for hay before any dodder seed matures, and
others prohibit the movement of comtaminated seed across state lines.
the West under present conditions, In addition, consmumers of Western
seed are refusing to buy doddereinfested seed; therefore, this pest
prevents many growers from finding a ready market for their product.
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Dodder greatly reduces alfalfa seed ylelds and, under extreme condie
tions, may prevent the production of alfalfs seced entirely. A report by
Stitt (25) on dodder control in lespedesa shows that lespedess seed yields
were 212 pounds per acre where dodder was present as compared to 712 pounds
per acre wvhere dodder was controlled, This represents an inerease in
seed yield of 500 pounds per acre just by controlling dodders Yield
reductions such as these mean the difference between profit or loss on
a seed erop.

At present, mechanization has almost taken over seed harvesting.
Many fammers like to combine seed directly from the stump to save hand
mhm.hmnmummmmam.m
it necessary to stop operations and clean the machine. Seed losses also
ocour where dodder seed must be removed from the seed erop, It was
reported by Harvey (13) that in recleaning clover seed to remove dodder,
8 per cent of the clover seed was lost. This loss, added to the cost of
cleaning, provides another illustration of the walue of dodder control.



REVIEW OF LITERATURE

The genus Cuscuta (29) is world wide in its distribution, but the
largest number of species are found in the Americas, where they extend
from southern Canada on the north to Chile and Argentina on the south,
In the 01d World, dodder extends from the 60th parallel morth in Europe
and Asia to the Cape Regions of south Africa, Dodder is found also on
the islands in the Indian and Pacific Oceans. From 150 to 175 species
of Cuscuta have been found in the United States.

Dodder has long been recognized as a serious problem in legume seed
production, During the early 1900's, Idaho (23), Utah, and other Western
states recognigzed the danger of this pest. It is believed by some alfalfa
workers in Utah that dodder, along with lygus bugs, was responsible for
forcing many Utah alfalfa seed producers out of business during the late
1920's and early 1930's, MaCrae (18) sums up his attitude toward dodder
in this statement, "Dodder is not just another weed, It is a menace to
important farm erops and to the whole farm economy."

Many species of dodder have been found in Utah alfalfa seed fields.
Identification of species is difficult, even for the trained taxonomistj
therefore, the only classification that will be used in this paper will
be into the general groups of smalle- and large-seeded dodder, These
groups appear to react similarly to the herbicides used,

Dodder seeds germinate in the soil (12, 22) and produce a yellowish
shoot resembling a bent toothpick, except that it is much more slender.
A dodder shoot rotates until it comes in contact with a congenial



host plant, It then twines around the plant and develops wartelike
suckers known as haustoria, which penstrate the host tissues, Haustorial
hypha (15) conmtact the phloem cells of the host plant and apparently
receive nourisiment from those cells by diffusion. Zylem elements of the
dodder intermingle directly with those of the host plant and seem to unite
with them, Once this contact is made, dodder receives all of its nourishe
ment from the host plant and loses all contact with the seil,

After dodder is attached to the host plant, it makes rapid growth.
stitt (26) reported that a single dodder seedling may fomm a foliage
growth two feet in diameter two weeks after attachment and wp to twenty
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contimues, the alfalfa host plant is killed back to the crown and, as
new alfalfu shoots develop, they are immediately attacked.

Dodder shoots (12, 20) are tough, curling, threadlike, leafless
stems, A close examination of thess stems revesls mimite scales, the
rudiments of leaves, These stems usually are ysllowish or orange in
color, but sometimes they are tinged with purple or red and occasiomally
are almost white. Tiny flowers that may be white, pink, or yellowish in
color oceur from early June until frost. It is reported by Stitt (26)

that blossons wers found 21 days after germination and matured seed 38

!ﬁmm Gray to reddish brown seeds are produced in
great abundance from early July until frost, a single plant being able
to produce over 3,000 seeds. Seeds of dodder bave a vough, pitted seed
coat which may vary in shape from a sphere to a quarter sphere, depending
upon the mmber of seeds per capsuls, This variation in rumber of seeds
per capsule causes from one to three flat faces to be formed on the dodder
soed., Dodder seed is easily distinguished from alfalfa seed, since the
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latter has a smooth, waxy seed coat and is shaped like a kidney,
Growth habits of dodder which maks its contyel diffioult

Dodder has the following habits of growth which make control by
chemical or mechanical means @ifficult:

(1) As reported by Coss (11) and others, dodder seed will remain
viable in the soil for five or more years. mmumn
the soil, it contimues to geyminate for many years,

(2) Dodder develops m funetional root, Unlike other plants,
dodder does not absorb rutrient materials firom the soil to make its early
growthy therefore, most chemicals used as pre-emerrence herbicides have
no effect on dodder seedlings,

(3) Dodder seedlings lose all contact with the soil soon after
gemmination,

() Dodder seed may germinate any time between March and September
when moisture is available,

(5) Treatments which kill dodder after it becomes attached to the
Present status of dodder gontyel

A review of literature has shown thet little research work has been
reported on dodder control, Several accounts of research work were found
in which such chemicals as NaOH (10), Hy80) (6), and move recently 2,LeD
(1, k) bave been used for spotetreating dodder in flax, lespedesa, and
alfalfa, W#MMMMGWI&“MW
are hard to work with and ave only partially effective, and that the
t.h-n.mmmmhmmmtuunumm
Another report by Timmons and Lee (27) indicates that aromatic oils or
dinitro-fortified oilwwater emulsions can be used effectively in cone

Il
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trolling scattered patches of dodder in alfalfa seed fields. No reports
have been found of work on controlling general infestations of dodder,

During the past L0 years, many writers have been giving specific
recommendations for controlling dodder, Dewey (3), MaCrae (17, 18),
and others (12, 13, 22, 23) state that dodder pateches can be controlled
by cutting the vegetation by hand and destroying the cuttings by drying
then and burning them in the field or removing them in sacks, In this
day of high labor costs, such means of control are not economical, It
has also been recammended that, for dense stands of dodder, the fleld
should be mowed for hay or plowed wp before any dodder seod is formed,
Whils this latter method may be practical where forege is produced, it
is impractical for a seed producer to adopt such drastic methods of
control.



Exploratory experiments

In view of the lack of information on effective and economical
methods of controlling general infestations of dodder, it was decided
that exploratory experiments should be conducted, An experiment in the
spring of 1951 compared several of the pre-emergence herbicides such as
2,4=D, MU, sodium TCA, and others, Results of this experiment showed
these herbicides, even though tested at rates several times as high as
would be needed to contrel other annual weeds, had mo apparent effect on
dodder,

Another experiment started in June 1951 compared an aromatic weed
oil, a fumace oil, and a dinitro-fortified furnace oil-wmter emulsion
on control of doddsr, applied as a stubble treatment following the removal
of the first crop for hay, In this test, the aromatic and fumace oils
gave good control of dodder, Alfslfa on these plots was mowed for hay by
mistake; hencs, it was nmot possible to obtain data on seed yield,

In 1952, an extensive expariment was started at Hyde Park, Utah, to
compare different rates and volumes of aromatic weed oils, dinitroe
fortified furnace oil-water emulsions, and burning of plots with a weed
burner; however, extreme drought during the spring and sumser of 1952
prevented growth of alfalfa and dodder,

Another experiment conducted in 1952 in Duchesne County, Utah, compared
an aromatic weed oil and several dinmitro-fortified furnace oil and dinitroe
fortified aromatic oll-water emnlsions. Results of this experiment showed,
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as did the 1951 stubble treatment, that these materials greatly reduced
the dodder infestation, In the 1951 and 1952 tests, about 70 per cont of
from the 1952 experiment were more than doubled where dodder control was

reenhionse gtudy
During the winter of 1952453, an experiment was conducted in the

greenhouse to test the effect of some of the new herbicides on gemminating
soaked for 20 minutes in a Gooch erucible (7) containing concentyated
HgS0, to destroy the impermesble seed coat, After the seeds were soaked
placed for a moment in & 10 per cent solution of bicarbonate of sodn, The
seeds were then rinsed with tap water, sgain lmmersed in the bicarbomate
with water,

After this acid treatment, the seeds were planted in dry soil, Twe

In making the spray applications, an area 8 1/4 feet long mnd 4 1/8
feot wide was mavked off, Flata were then placed one at a time in the
center of this 1/8-square vod area, and the entire ares was spreyed
uniformly with & knapsack sprayer fitted with a henossle boom. Ome

The chemicals used in this test were CIPC (isepropyl Ne(3- ypheny
wmumar—a,&,mpmﬁmmtmmsd
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sulphate) ab 5, 7, and 9 pounds per scre, ONU
mmmﬂuxﬂmw:t.awmuwm,mtm
trichlorescotate) at 8 pounds per acre and Bndothal (disodium 3,6-endaxow
hexahydrophthalate) at L pounds per aeve, As soon as the chemicals had
been applied, 211 flats wers sprinkled with a uniform amount of water te
wet the soil to & depth of 3 inches, so that the chemical would be leached
down to the seod zone, Flats were then kept molet during the remainder of
periodically of the mumber of ssedlings which had emergeds A toothplel
was placed beside each shoot that was counted, so thal the sume shoot
would not be recordsd more than once, Counts were continued during a
mwammmmmmm

& P ...JL;.-.:A—

nm,qummMWﬂm

Oreenville Agronomy Paym at Nowth Logan, This experiment was designed
as & ¥iliville loan and is fairly high in ovganic mabter, This soil,
being of caloaveous origin, has a pH of sbout 8,6, The experiment was
both large and small-seeded dodder in the spring and sgein in the fall
of 1952, Approximately 20 pounds of the dodder seed were planted, This
planting was done to assure & good gtand of dodder for experimental work
in 1953,

Treatments compaved were CIPG at rates of 3, 6, and 9 pounds per acre
and SES at rates of 5, 7, and 9 pounds per acre. Applications were made
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at two different dates, the first on April 1, at which time the alfalfa
was just starting to grow, and the second on May 6, On this latter date,
it was necessary to clip and remove the alfslfa growth from the plots, se
that the chemical could be applied dirvectly to the seil., ALl treatmens
were replicated 6 times, and the plots were 1/2 rod wide by 1 vod long, 4
there were 3 rows of plots with 2 complete blocks side by side in each
row, Alleyways 1/2 rod wide separabed each row of plots, ALl plot borders
were sprayed as needed during the mmmer with an aromatic weed oil to
strip, free of vegetation, was to prevent spreading of the dodder from
plot to plot,

Spray applieations were mads on these plots with a knapssck sprayer
equipped with a li-nossle boom, This boom sprayed a strip 4 1/8 feet wide,
This sprayer was equipped so that a constant pressure of 30 pounds per
square inch could be maintained, assuring a wniform applicstion. Before
m-memetﬂrw‘mwm By using &
stop wateh, it was possible to apply the required amount of spray uniformly
over the entire plot, Bighty gallons of liquid per acre were used on all

Dodder patches on the plots were counted four times during the season,
Counts were made at six points areund the plot by standing in the il
sprayed borders of the plots and counting all dodder patches that could
be reached by the right hand from that point. Counts were made in this
manner to prevent tramping the alfelfs in the plots, since seed ylelds
wiuaummwmu



n

When the crop was harvested, a strip 3 feet wide and 10 feet long
was cut from each plot and bagged for use in determining yield of seed.
These bagged samples were dried, and a cruds separation was made in a
small sample thresher, Seed, seed pods, and leaves were found in one
fraction and stems and rough chaff in the other, It became necessary,
therefore, to devise a procedure for tleaning and separating the alfalfa
and dodder.

The steps used %o clean and separate the two seeds were as follows:

(1) The threshed material was run through a clover huller to
remove the alfalfa seed from the pods,

(2) The material was then run over a clipper, which removed most
of the seed pods, leaves, and light chaff present.

(3) The small dodder was removed from the alfalfa by use of &
series of small sereens.

(L) Chaff and other impurities were then removed from the alfalfa
seed by means of a Hates aspirator.

(5) The alfalfa seed was then run over a dodder mill to remove any
large~seeded dodder or other weed seed that were present. Since very few
plots actually had large dodder seed present, no determinations of this
seed were made.

Stubble tests

Exploratory work conducted at the Utah Experiment Station in 1951
and 1952 indicated that stubble treatments showed some promise in reducing
dodder infestations, Two experiments were conducted in 1953, comparing
26 stubble treatments, One of these tests was conducted at the Oreenville
farm at North Logan on the field seeded to dodder in 1952, The other
experiment was conducted at Fielding, Utah,
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The experimental plan and the methods of procedure used in these
two experiments were similar to the test already explained under the
heading of pre-emergence treatments. MMnmmmnmm
were replicated 6 times, while those in the Fielding test were replicated
L times,



EXPERIMENTAL RESULTS

Greenhouse study

Tt is shown in table 1 that two of the chemicals tested, CIPC and
8BS, had a definite effect on the emergence of the dodder shoots.
Chemicals affected the seeds in different ways. CIPC inoreased the
mmber of seeds which emergec 56 to 18k per cent as compared to the
untreated check, In addition, it caused an abmormal growth of the
seedlings, At the two heavier rates, SES tended to reduce the number of
seeds emerging, The other chemicals tested showed no significant effect
on the emergence of dodder seeds. '

A normal dodder seedling develops a slender, thread-like shoot 3 to
S inches long, which twines around and parasitises the host plant, It
will be noted on figure 1 that the dodder shoot which developed when the
soil was treated with CIPC mever attained a length of more than .5 to 1
inch and was much thickened and rigid. Since it is necessary for the
dodder seedling to make close contact with a host plant to parasitise it,
this abnormal growth made it impossible for these plants to contact and
parasitise other plants, Preed (8), Ivens and Blackman (1k), Martin and
Miles (19), and others who have studied the action of the carbamates on
plant cells state that this aotion inhibits mitesis and narcotises the
cell, This interference with the process of mitosis, which arises from
either inhibition or disorganisation of the spindls development, causes
abnormal growth of the cells that are affected. According to the
observations of other research workers, the stunted, thickened seedlings

173637
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Table 1. WNumber of dodder seedlings emerging following soil treatments
with chemicals

crre ( Ne(3=chlo 9 7
uow;rl rophenyl ks 3

SES (sodiym salt 2,l-dichlorophencxy-

ethyl sulphate) 25 36 1 L
cxy ( (ehlorophenyl)~1,1l-dimethyl

s o » : 16
TCA (sodium trichlorcacetate) 25 - - 17
Endothal (3,6-andoxchexahydro«

mh) 5 - - n

—— s : — ——
1/ Rates of application in pounds per acre were as follows: CIPCee3,
&/

6, and 93 SES~5, 7, and CMUw=3; TCAwelj Endothaleel. A1l
Mmuiﬁmgnméumbm.

200 largeeseeded dodder seeds planted in each flat, Number given
is average mumber of seedlings emerging in 3 flats.



!'igura 1.

Comparison of normal dodder shoots and shoots from soil
treated with CIPC

Shoots at left untreated; shoots at right from soil treated
with 6 pounds of CIPC per acre

15
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that dewsloped showed common symptoms of CIPC injury.
by CIPC, Chloride of lime sometimes is used to break the dormancy of
other types of seed, Since there is chlorine present in the CIFC molew
eule, 1t is possible that in the breskdown of CIPC chlorine is produced,
which may act on the dormant dodder seed in much the same mammer as the

BES in ite commercial form has mo biological activity; however,
under certain soil conditions it is hydrolysed (2) to 2,l~dichlorephenoxy
ethanol and sodium bisulphite, Biological tests with 2,li-dichlorophencxy
ethanol have shown that very low concentrations of this chemical are
highly toxie to gemimating seedlings. It is possible that conditions
were favorable for this conversion in the greenhouse test.

Dodder sontrol by CIPC was excellent in the 1953 experiment, As is
mmma,'mummm-ummwumm
treated April 1 with CIPG, Only 3 patches of largeeseeded dodder were
found on the 18 plots thus treated, when counts were made August 26, and
these patches developad so late in the season that no dodder seed was
over those of the untreated eheck,

Where CIFC treatments were made on May 6, some dodder became estabe
lished late in the season and produced seed, Dodder seed yleld on the
CIFC plots treated in May ranged from L to 92 pounds per acre, while
dodder seed yleld on the untreated check was 1051 pounds per acre.
Alfalfa seed yields ranged from 347 to 380 pounds per acre on these plots
as compaved to 153 on the untreated check, A statistical analysis of the
ﬁn{mx)mmtmmmm.m.mMmm
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chemical soil treatment

Chemical treatments made April 1, 1953
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Table 3, Analysis of wariance of alfalfa and dodder seed ylelds

Pate within CIPC
Date within SES

CIPC rates x date
888 rates x date

Rate of chem,
within dates

i 18,935 86,803

L 8,999 582, 118%

i 559, 506 14,875, 7912

2 212 7,042

2 1,600 38,213

1 1,503 1,81

1 60, 516w U3 53l Tave

2 3,907 7,02

2 927 1,196
k 2,7 by119

n 615 126,29l
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reduction in dodder ssed yleld by GIPC were highly significant. There
was no significant difference for rates or dates of applying CIFC,
effect on dodder on either date under field conditions. On the contrary,
it 1s noted that the amount of dodder seed produced was higher on the
plots treated with SES than it was on the untreated check, SES did
esuse & temporary curling of some alfalfa lsaves and reduced the density
of the alfalfa foliage. This damage may havs been sdvanfugeous to the
development of the dodder. _

Figure 2 gives a grephical pressntasion of the data presented in

table 2,
Pigure 3 shows an inverse correlation of «,75 between alfalfa and

petition between the alfalfa snd dodder and the veduetion in yields when
an alfalfa seed field becomes infested with dodder,

Temperature, moigture, soil texture, and pi (5) are factors which
must be considered in evaluating the results of this experiment, Several
workers (7, 16, 2) have pointed out the conditions which influense the
effectiveness of CIPC, This chemical has a relatively long peried of
toxieity in the soll when temperatures remain below 75° F,, but toxicity
19 lost rapidly when temperatures Tise mich sbove this point. For good
'muwmm,um-mmunmwmmumu
received to carry the chemical into the surface soil and that the soil
remain moist to make close contact between CIPG and the seed, CIPC is
lost rapidly from very heavy soils bubt has an extended period of toxiecity
in gsoils of medium or light texture that have a good supply of organie
matter, The period of toxieity is mach longer on alkaline soils than it is
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Temperature and moisture conditions were very favorable following
the pre-emergence treatments, especially those made in April (table L).
Dodder shoote which emerged on the CIPC plots showed the characteristic
stunted and thickened abmormalities observed in the greenhouse test;
therefore, it is believed that the CIPC treatment gave excellent results,
not by lkilling the dodder shoots but by preventing the normal development
of the shoot.

It 1s mot clearly understood why dodder comtrol was better where
treatments were made in April than in May, Some of the following reasons
may explain the differences in the April and Hay results:

(1) 1In the greenhouse test, germination was increased by CIPC, In
wmm?mmm“m,mammu
ummmwmmmumm.nm-m
was left in the surface soil after the CIPC was lost from the soil.

(2) Vhere CIPC was applied in April, temperature and moisture
conditions were favorghle for a longer period of toxiecity than following
the May applieations,

(3) By having the chemical present in the seed sone for a longer
period of time, more of it may have been absorbed by the seed; thus
causing abnormal effects on gewmination of the seed.

It is reported by Viitos (28), Carroll (2), Pass (21), and others
tiat SES is not an active herbicide in its commercisl form. It is
dependent upon soil pH or soil micro-organisms to make it toxie to seede
lings, These workers report that SES has been shown to be converted to
an active herbicidal compound in sterile soils of low pH, Nonesterile
soils of acidic or neutral character also are able to convert the compound
to 1ts actiw form, In highly alicaline soils, either sterile or non-sterile,
this chemical conversion does not occurs
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Pindings of these workers would fully explain the failure of SES
under the conditlons of this experiment, Since the pH at the Greenville
farm is about 8,6, the chemieal probably was never converted to an active

Favopable results obtained in the greenhouse test with SES can be
explained by the fact that a mountain soil, very high in organic matter,
was uged, Such s0ils often hawe & pH of 7 or oven below, which would
have activated the SES, thus giving more favorable results than were noted

Results in both of the 1953 emperiments with stubble treatments were
rather disappointing, As shown in tables 5 and 6, several of the treat-
ments showed excellent initial kills of the dodder present on the plots,
but as the season advanced, the dodder began to show up, presumably from
germinating seed, By the end of the growing season, all treatments with
the exception of stubble burning had so much dodder present that they were
considered unsatisfactory, There was much variability present in these
experiments, On tae experiment ab the Greenville farm, the dodder stand
was very spotted, Counts of the mmber of dodder patches present on the
untreated checks showed that the mumber ranged from O to 10 patches per
plot. Varlability st the Flelding test was caused by differences in soil
conditions, Alfalfa growth on the Plelding plots varied in height from
6 inches to 2 feet, These differences showed up in the alfalfs and dodder
seed ylald, 'mumammmmymmmmu
obtained, no statistical amlysis was made of these data,

Bven though the variability within blocks in the stubble experiments
was high, several trends were apparent, Aromatic weed oil at retes of



Table 5. Effect of treatments made to the alfalfa stubble following the removal of the
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59
296 87

220 181

294 66

23 36

156 318

245 23 L)

mixture + ro IPC 2 1bs--120 2 2.2 2.5 217 _36

weed urner 0,0 0,0 0,0 0
Stubble borned wWith weed burner, Lhen i L

3 1bs Chloro IPC applied in 80 gals of 0,0 0,0 0.0 184 0

Counte mads 6=30 represent the mumber of dodder patches in 3 meter quadrats per plot
Counts made 7-27 and 8«1l were made at six points around plot as explained under methods and materials
Check is average of 16 plots




.16
0,00
»33
o33
16
83
o66
50
28
16
»16
1.33
16
+50

Richfield Weedkiller A 00 gals
Richfield Weediiller A 120 gals

A

water

A

water

A

water

il

b
"o

1.16

50
+66

1-5 mixture--120 gals
110 mixture--120 gals

Wasco Herbiclde concewater emulsion



Table 6, (Continued)

Chemieal and rate of
application per scre

Wasco Herbicide concewater emulsion
m-mm-_.w gals

2,00

Wasco Herbicide concewater emulsion 1-10
mixture + Chlore IPC 3 lbs~-120 gals

0.00

+66

Wasco Herbicide conc-water emulsion 1-10
mixture + Chloro IPC 6 1bs=-120 gals

0,00

+66

Wasco Herbicide conc-water emulsion 1«10
mixture + Chlore IPC 9 lbs-=120 gals

0,00

0,00

Wasco Herbicide conc-water emulsion 1«10
mixture + Chloro IPC .5 lbe==120 gals

1.00

2,00

Wasco Herbicide conc-water emulsion 110
mixture + Chloro IPC 1 1b=s120 gals

0,00

16

Wasco Herbicide conc-water emulsion 1-10
‘mixture + Chlovo IPC 2 lbe==120 gals

W16

Stubble burned with weed burner

“,15

Stubble burned with weed burner,
Jammmn&abu
wa

’

0,00

Untreated checkl/

1/ Check is awerage of 16 plots

3.2
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80 and 120 gallons per acre, the herbleide concentrate-~water emulsion
followed by CIPC at rates of 3, 6, and 9 pounds per acre, and stubble
burning gave 100 per cent kill of all dodder attached to the alfalfa at
the time the treatments were made, as determined by plant counts made
June 30 in the experiment at Fielding and July 10 in the experiment on
the Greenville farm, The other stubble treatments were much loss effec-
tive on the Greenville farm and showed mo significant effects for either
chemical or rate of applicstion at Flelding,

As the season advanced, these same trends seemed to follow; however,
dodder @14 develop on all plots except those that were burned, Even though
these treatments reduced the mumber of dodder patches considerably, the
infestation became heavy encugh that it was felt control was not satis-
factory,

The cost of the contact herbicides is high, ranging from §7.00 to
$22,00 or more per atre, In view of this high cost of materials and the
unsatisfactory results obtained, it is believed that the only treatment
really promising in the tests was the stubble burning, It is observed in
table 5 that the alfelfs seed yleld was 27 per cent less on burned plote
than on the untreated check, Since the variation within plots was so
great, it is mot known whether this reduction was caused by the treatment,
but it is believed that stubble burning was effective in controlling
dodder and warrants further testing,

The question may be raised st this point as to why CIPC was so
effective in the experiment previously reported but not nearly so effective
in the stubble treatments, It is believed that the high temperatures and
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the CIPC to disintegwate very vapldly and thus be lost from the soils
The dodder seeds could then germimate without being affected by the
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SUMHARY

In a greenhouse study, CIPC increased the germination of dodder
seeds 56 to 18k per cent. In addition, it caused abmormal growth of the
shoots which deweloped. This abmormality was expressed in the form of
severe stunting and thickening of the shoots which developed, Under
greenhouse conditions, this interference with cell division prevented
the dodder from contacting and parasitizing host plants,

8BS at heavy rates tended to inhibit the germination of dodder
seeds in greenhouse tests. As the rate of application inereased, the
percentage of germination decreased.

In field pre-emergence investigations, CIPC gave excellent control
of dodder at 3, 6, and 9 pounds per acre, The treatments made April 1
showed slightly better control than those made May 63 however, these
differences were not statistically significant,

CIPC increased alfalfa seed yleld for all rates at both dates of
application, TYields of alfalfa seed were significantly higher than seed
mnmmudom

SES showed no effect on dodder seed germimation under field conditions,
This probably was due %o the high soil pH, which prevented sctivation of
this chemical,

Despite the high degree of variability present in the 1953 stubble
tests, it is felt that the data on the number of dodder patches present
is sufficiently reliable to show that none of the chemical treatments
tested were satisfactory for controlling dodder,



Where the stubble was burned with a weed burner, dodder control
was excellent, Even though the alfglfa seed yield was reduced by this
treatment, 1t is felt that this method of control warrants further
testing,
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