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Dodder (.CJJ. "JJ.11.a. spp.), a parasitic weed, Is a serious problem In

California forage and seed al falfa fields. AI falfa parasitized by dodder
grows less vigorously and Is often weakened to the extent that the plant

dies. Th s, a severe dodder Infestation can reduce stand, cause

Improperly cured hay, and lower forage and seed ylel ds. A thorough review
of dodder nd Its adverse effects have been documented elsewhere (1,10).

Dodder Is widespread In CalifornIa, occurrIng In twenty sIx of the at fal fa

producing ountles of the state (10). Historically, growers have rei led
primarily n postattachment applications of dlnoseb or burning for dodder
control (10). These control measures are costly, time consuming, and to a

large degr e Ineffective. Greenhouse studies, and more recently field
trials, ha e shown that trlfl uralln effectIvely controls dodder (6,8,10).
As a resul of these field observatIons, an organized statewide research

program was planned and executed by the authors with these objectives: 1)
to augment our understandIng of dodder bIology In dIfferent al fal fa pro-

ductIon regions of California, 2) to evaluate the effectiveness of trl-
fluralln a d other dlnltroanlllne herbicides, and 3) to determine the

proper applicatIon rates and tlme(s) to maximize the length of dodder
control.

Materials and Methods

El~l~ B1Q1Q~~ QQ~~LY~11Qn~. The tIme of dodder emergence and flower
InItIation were studied In commercial a! fal fa fields throughout the state.
The se8sonell 8ttechment of dodder was InvestIgated In the Smell Plot Study
referred tp below. Dodder was considered attached when the haustoria

penetrated lithe a I fa I fa stem and the dodder turned deep ye I low-orange and
thIckened (photograph d).

l~r~~ El~I~=S~~I~ S1M&l~~. Research trials were established In the high

desert, San Joaquln Vall ey, Sacramento Vall ey, and In the Northeastern

Mountain Relglon <Lancaster, Madera, Tracy. and Janesvllle , respectively).

The trlels! were conducted In productIon al fal fa flel ds with a known

hIstory of severe dodder. Trlfluralln <Treflan TR-1O) was evel uated at

all test sl!tes. It was applIed In the Madera and Janesvllle trials with a

Valmar Al r flO granular applicator and a Gandy Alr-Spred granular

applicator In the Lancaster and Tracy experiments. Trlfl ural In was

appl led prIor to dodder emergence and Incorporated with raInfall or

Irrigation water within three days at all locations. Unless otherwise

noted, the experimental design for all trials was a randomized complete

block wIth Ifour replicatIons. Largeseed dodder <.cM~.r..M1.Q Indecora) was the

specIes pr i sent In the Lancaster. Madera, and Tracy trIals. Smallseed
dodder <C. approxlmata) and field dodder <C. pentagona) were present In
the Janesvllle study. SpecIfic Information regarding each of the trIals

Is as follows:

l~ll~g~1~~: Two trials were conducted wIth plot the sIzes wIdth of the

border 'strIps (40 and 25 ft) by 315 and 220 ft, respectively.
Trlfl urallln was appl led at 2 and 4 Ib/A (pounds active Ingredient per
acre) In March, the same rates after first cutting In May, and as spilt

appllcat,lons of 2+2. The spilt applications Incl uded an InItIal applI-
catIon In March followed by an applIcatIon after first cuttIng (May), a
March application followed by an applIcation after second cutting
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(June), and an appf Icatlon after first and second cuttings. Dodder

control was evaluated after each cutting and percent control was cal-

culated based on counts of dodder colonies.

M2~~L~: Each plot was the sIze of the border strIps (52 by 1300 ft.).
Treatments for the study consIsted of 2,4,6,2+2, and 3+3 I bs. al/A.
The InItIal applIcatIon was made on 1/27/86 and the second applIcatIon
on 4/16~86 (after fIrst cuttIng) for the treatments receIving a spilt

applIcatIon. Dodder control was evaluated fIve tImes throughout the

season. i

IL~~~: Nonrepllcated strip trial plots. 100 by 300 ft.. were

treated leavIng 50 ft wide strips adjacent to the plots untreated as
the control. The treatments evaluated were 2 and 4 Ibs!A applied In
February (2!27!86). compared to 2 and 4 I bs applIed after fIrst cutting

(4!24!86). Spilt applIcatIons of 2+2 Ibs. applications In February and
after first cutting. and February and after second cutting (5!27!86).
were made. A multiple application of 2 Ibs In February followed by

another 2 after first cutting and again after second cutting (a total

of 6 Ibs!A) was also Incl uded. Percent dodder control. based on actual

counts. was recorded four times during the season.

l~n~~Ylll~: Treatments cons I st I ng of 2 I bs/A of tr J f I ura II n and 4

I bs/A of chlorpropham (Furloe) were applied In an at fal fa seed field to

plots 13.3 ft (4 rows) by 1/4 mile. Evaluations were made 49 and 106

days after treatment.

The results of these trials and a

In Tab I e 4.

are compiled and summarized985 trla

QlnllLQ~nllln~ lQMAl ~QmQ~Ll~Qn ~iY4~ 1l~n~~~l~Ll :

Trlf I uralln, pendlmethalln (Prowl ), and prodlamlne (Endurance) were
applied at 2,4, and a spilt application of 2+2 I bs/A In an al fal fa hay

field known to be heavily Infested wIth dodder. Plots were 25 by 25 ft
with a three ft alleyway surrounding each plot to prevent dodder from
growing Into adjacent plots. ApplicatIons were made on 3/9/86 and

5/22/86. Dodder control, based on actual counts, was calcul ated after
each al fal fa harvest.

~HA R§A1gy~l H~L~~lg~l A~tlylt~ ~m~ll flQt ~tMQ~ ~n~~~t~Ll:
The procedure used In this trial was similar to that employed by Dawson
(5). AI far fa plots 3 by 6 ft were overseeded with 175 Ibs/A of dodder

seed. Seeds were lightly covered with soli usIng a hand rake. Trlfl uralln,
pendlmethalln, and prodlamlne were applied at three rates (2,4, and 6

Ibs/A) on 3/6/86. Dodder control was evaluated by counting and removIng

attached s~edllngs at weekly Intervals. After dodder emergence had nearly
ceased In June, hal f of each plot was reseeded with an additional 175 Ibs

of dodder seed per acre to eval uate the residual dodder control with the

herbicides tested.

Results and Olscusslon

Field Biology

Dodder emergence began In March In the central and southern areas of

California, while emergence started In late May In northeastern California

(Tab I e 1.).

Table 1. Date of InitIal dodder emergence In the sprIng of 1986
LocatIon (County) Date

Lancaster ( Los Angeles

Madera (Madera)

Tracy (San Joaquln)

Janesvllle (Lassen)

March 20
March 1

March 16

May 20-June



These observatIons are In agreement wIth the results of Hutchlson and

Ashton (9), where for six successIve years the fIrst dodder seedlings

emerged between March 8th and March 22nd In DavIs, CalIfornIa. InItIal
dodder emergence In cooler climates, such as Washington and Utah (2,4),
was slightly later. ThIs would be In accord wIth the Janesvllle site In

Northern CalIfornia.

The seasonal pattern of dodder attachment was monitored In the small plot

study mentIoned above. Although not a dIrect measurement of dodder
emergence, counts of attached dodder do give an Indication of the period
of dodder emergence. Under favorable conditIons, approximately one week

elapses between dodder emergence and attachment (7). After an InItIal

heavy fl ush of dodder emergence and attachment In the sprIng, the number
of attached dodder declined as the season progressed (Figure 1). SImilar
trends were also observed In several other studIes (2,4,9). Seventyelght

percent of the total attached dodder plants resulted during Aprl I and May.

Subsequent dodder emergence occurred followIng each IrrIgatIon, but the

quantIty never equaled the magnitude of the first sprIng fl ush.

Figure t. Seasonal distrIbutIon of attached dodder seedl Jngs.
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This large percentage of dodder emergence In the spring is due to winter

conditions preparIng the dodder seeds for germinatIon. Then, when

temperature and moisture are suItable for dodder germination In the

spring, there Is this large fl ush of dodder emergence. As hard seeds are

continuously germinating, dodder emergence continues throughout the season
but at a sIgnifIcantly lower level.



Tabre 2. Date of flower InitiatIon In 1986.

Location Date

Lancaster (Los Angeles)

Madera (Madera)

Tracy (San JoaquJn)

June 11

June 2

June 11

Preemergence Dodder Control

I
Notlcablyi fewer dodder seedlIngs emerged In the treated plots. These

.
results a e In accord with Dawson's data (6), where trlf I uralln reduced

dodder e ergence and signifIcantly reduced attachment. The dodder

seedlings that did emerge did not elongate normally and were approxImately

hal f the length of dodder In the untreated plots (Table 3).

Dlnltroanlllne herbicides InhibIt mitotIc cell divIsIon which explaIns the

reduced elongation of dodder In the treated plots.

Tabl e 3. The effect of dlnltroan

growth.

ne herbicides on dodder seed! ng

Rate

Ib/ATreatment

Trl~luralln 15

13

11

10

12

11

12

12

11

28

46

54
61

64
57
61

57
57

61

O

Pen~[methalln

Prodlamlne

3 1

~~~~:~;0";:-:~-~:~.y
Early-sea~on dodder control wIth trlf I uralln was excellent In all trials

where the Iherblclde was applied In late wInter to early sprIng, prior to
dodder em rgence. Eval uatlons taken approximately 3 months after treat-
ment show d an average of nearly 93 percent control for the 2 Ib/A rate

(Table 4). The 4 Ib rate and the split application provIded 98.6 and 96.4
percent c ntrol, respectively. Four to five months after appl Icatlon, the
2 Ib/A ra e declined to 78.8 percent control, whereas, the 4 and 2+2 Ib

treatment still provided approximately 90 percent control. Dodder con-
trol 5.5 to 6.5 months after application was no longer commercIally

acceptabl In four out of the seven trIals.

2
4
6
2
4
6
2
4
6
O



Tab I e 4. $ummary of dodder control results from

Ip lot trla I s.

985 and 986 large

2 92.7
(81-99)

78.8
(58-99)

51.8
(30-90)

Trlfl urall~

(Ra~ge)

98.6
(96-100)

61.2
(30-92)

4 90.8
84-99)

2 + 2 96.4
(89-100)

Average of 15 to 7 Trials.

M. Canevar~, D. Cudney, S. Orloff, J. Schmlerer, R. Vargas

Two reason$ may be postulated for the low level of dodder control at the

end of the season. The residual concentration of trlfl uralln In the soil

most Ilke~y had declined to a level that was no longer lethal to the
dodder see~llngs. Secondly, dodder plants that have not been controlled
for the du:ratlon of the season are apt to be extremely large by mid to
late summer. A high percentage of Individual dodder plants may have been

controlle~. However, due to the rapid growth rate of dodder It Is
Imposslbl~ to determine If an extensIve mat of dodder developed from

numerous plants or an Individual dodder seedling. The observed wide range
In percent! control at the last eval uatlon date (I.e. 22-99) coul d be due
to dlffere~t dodder Infestation levels at the test sites. Percent control

of Indlvld~al dodder plants was most likely similar, but by late season In
fields wl~h a very heavy dodder Infestation, the control appeared to be
less becaufe the escaped dodder pi ants had expanded and sometimes coalesed

In areas with a relatively short growing season, such as Janesvllle (110

frost-fre~ days), a single 2 Ib/A application appears to be sufficient.

At the end ~Of the season, a single 2 Ib application of trlfl uralln was

still providing 95 percent control, whereas a 4 Ib/A chlorpropham

appllcatlo resulted In only 37 percent control.

Poor dodde control occurred when the first application of trlf luralln was

made after first cutting (Figure 2). Bayer et al. (3), working with DCPA,
also foun that May applications In the high desert did not provIde
satlsfacto y dodder control. These late herbicIde applications did not
control th early-emerglng dodder and, as Is shown In Figure I, the early
spring fl sh of dodder Is of greatest consequence. Some Injury to
attached d dder was noted, short and thickened shoots, but thIs Injury did
not constl ute acceptable control.

Spilt app t lcatlons of trlf luralln were found to extend the period of

dodder con rol (Figure 3). A spilt applicatIon of 2+2 was significantly

superior o a single 2 I b application. Dodder control with a sp lit

appllcatl n was slmll ar to a single 4 I b rate until the end of the season,

when the s I It applicatIon was slightly more effective.

Proper her Iclde application timing of the spilt application was found to

be Important (Figure 4). Similar to a slngl e I ate application, a spilt

appllcatl n after fIrst and second cutting was Ineffective. A spilt

appllcatlo In March and after first cutting gave better dodder control

than a spilt application in March and after second cutting. This relates

back to t e seasonal pattern of dodder attachment (Figure I). A high

enough con entratlon of trlfl uralln to be lethal to emerging dodder seed-

lings mus be present In the soil during the period of maximum dodder
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Table 5.

Rate

bs/ATreatment

Trlfluralln 2 96 76 40

4 100 77 65
6 98 88 80

Pendlmethalln 2 98 70 47

4 99 73 55
6 99 90 58

Prodlamlne 2 100 84 80
4 99 92 89
6 98 93 97

lt7 Percent control was calculated usIng the total number of attached

dodder plants In the four repl Icatlons of the untreated control plots.

For each tIme perIod the total was: Aprll-May, 255; June-July, 114; and

Aug-Sept,67.
S. Orloff and D. Cudney

Slmll ar results were encountered In a larger plot trIal (Table 6). AgaIn,

all herbicides provIded outstandIng early-season dodder control. In this

study, pendlmethalln was found to be slightly more effective than

trlfl uralln and prodlamlne was still more persistent, providIng full / -

season dodder control. These results agree wIth the data of Dawson1 .

WIth all herbicides the length of dodder control was extended with a spilt

appllcatlori.

Table 6. ResIdual dodder control from sIngle versus spilt applIcatIons of

dlnltroanlllne herbIcIdes.

Percent Control
Rate

I bs/ATreatment 5/22 6/20 8/8 9/10

Trlf I ural I" 2
4

2 +
2
4

2 +

2
4

2 +

95

99

96

100

100

100

100

100

loo

0

98

99
98

100
loo
loo

loo

loo
loo

0

72
85
87
83
93
93
95
97
99

O

30
30
45
22
67
65
80
79
94

0

Pendlmethalln

Prodlamlne

Check

1/ Personal communIcation (unpublIshed data) 1986.

Prosser, WA.
Irrigated Ag. Center,

Aprll-May June-July August-Sept.

2

2

2



Post-Attachment Dodder Control

These re t ults IndIcate that regardless of the rate or dlnltroanlllne

herbicide used, complete 100 percent dodder control Is highly unlikely.

Spot treatment will still be necessary to control the surviving dodder

plants. Dodder plants should be treated prior to bloom (Tabl e 2) to
prevent r plenlshment of the soil reserves of dodder seed.

A trIal ~as conducted In Lancaster to compare the effectiveness and cost

of common J IY used post-attachment dodder control practIces. The effect of
these practIces on growth characteristIcs and yield of al fal fa was also

studied. Twel ve patches of dodder were burned wIth a propane fueled
burner a d another 12 patches were treated wIth dlnoseb. Measurements

were tak~n from each of the treated areas and from a correspondIng

untreated area adjacent to each plot. Dodder was controlled wIth both

treatments, providing a large enough area was treated. The results are

presente~ In Table 7. They reflect the combined effect of the contact
control treatment and dodder parasitism of al fal fa.

Tabl e 7. The effect of post-attachment dodder contra

al fal fa growth and yIeld.
treatments on

~~1--~:~~:::~:-(:m )

Ylel d

Tons/A Stand/m2Sterns/tt2 Sterns/Crown

The alfaljfa was sIgnificantly shorter In the areas where a contact dodder

control ~reatment was used. The burned areas recovered more slowly. At
the tIme of harvest, there were stJ II dIfferences In heIght but th~

dIfferences were far less dramatIc. Likewise, the number of stems per ft
and the umber of stems per al fal fa crown were reduced. Burned areas had
the fewes stems per plant, ImplyIng that perhaps In the burnIng operatIon

more of the regrowth buds are damaged. Ylel d, the cutting after
treatmen , was less than hal f that of the untreated areas. Not only was
the ylel In the subsequent cuttIng reduced, but future harvests wIll also

be reduc d, as the stand declined approxImately 35 percent by post-

attachment dodder control practices.

To calcujate the cost of contact dodder control treatments, dodder patches

In al ter j atlng border strips of an al fal fa field were burned or treated with din seb. The area of each treated patch (total of 145 patches) was

calculat d and It was determined that the average size dodder patch after

third cu tlng was 110 ft2 or approximately 10 ft2. Sample costs to spot

treat do der are given In Table 8.

Table 8. Sample costs to spot treat dodder In 1986.

($) Cost/Dodder Colonyl/

Dlnoseb Burning

.39

.38

.25

~t:~:~:--

1.02

~ abOr ($5.00/hr) 1.6 mln. .15 4.7 mln.

---
T?t I Cost .63

Aerage size colony considered to be 110 ft2.



The cost of burnIng for dodder control Is 62 percent higher than the cost

to apply dlnoseb. The greatest difference occurs In the time required to

treat; burning requires nearly three times as much time.

WIth production costs uppermost In a grower's mind, the question arises:
At what dodder InfestatIon level Is It economically Justified to apply a

preemergence treatment of trlf I uralln versus post-attachment dodder
control ? The following assumptIons were used: I) The cost per dodder

colony quoted above (burning cost was used only since the use of dlnoseb
has termInated), 2) a trlf 1 uralln price of $8.00/1 b al, 3) an applIca-

tIon cost of $5.00/A, and 4) assuming 78.8 percent control for the season
(the cost for spot treating surviving dodder plants Is Incl uded In the

analysis). A 2 1 b/A trlf I uralln application Is advisable over contact

control methods when there are 27 colonies or greater per acre over the
entire growing season. ThIs Is only a guide to determIne which dodder
control strategy Is preferable. There are additional benefits of a trJ-

fluralln application, such as summer grass control, whIch are not Included
In the cost analysis. Also, the damage from burning Is not 1 Jmlted to the

following cutting but for the life of the stand since the stand was
reduced by over 35 percent. Lastly, by controll Ing the maJority of the

dodder before It attacks the a! fal fa, less of the dodder has the

opportunity to produce seed.

Su.mary-An Effective Dodder Control Strategy

Flel d Biology

Although dodder Is most troublesome In mId-summer, dodder emergence

starts In early spring. The overwhelming majority of the dodder

emerges early and then steadily declines for the remaInder of the

season.

Preemergence Control

Dlnltroanlllne herbicides must be applied In early spring prIor to
Initial dodder emergence to control that early fl ush which Is of great-
est consequence. When summer grass control Is required as well, the
date of grass emergence wl II determine the time of appl Icatlon, rather
than the dodder, since the grasses germinate earlier. Prodlamlne

provided the longest dodder control of the herbicIdes tested. A single
4 Ib aliA or a split 2+2 Ib application Is needed for extended full-

season control In most areas.

Post-Attachment Dodder Control
Even though they were found to be costly, contact control methods must

be used to control surviving dodder plants before they set seed

(approximately June). Following these general principles, successful
dodder control can be achieved.

At the present time, trlf I ural In Is the onl y dlnltroanl line herbIcide

registered for use In a! fal fa. Two Ibs/A Is the current maximum rate, but

El I LI Ily has submitted the 2+2 rate to the Enrlvonmental Protection

Agency for registration.
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A dodder seedling emerges as an arch (a), then straightens out and rotates

In search of any elongated object (b). It then wraps counterclockwise
around that object (c). If that object Is a suitable host pI ant,
haustoria (suckers) penetrate the plant and dodder shoots are Initiated

(d). Dodder seedlings are extremely small and Inconspicuous and unless
the field Is carefully scrutenlzed dodder emergence can occur unnoticed.
Dlnltroanlllnes must be applied prior to dodder emergence. Once dodder
has penetrated the at fal fa, nothing short of killIng the al fal fa below the

Dodder stems develop rapidly forming

a dense tangled mat that supresses

and even ki Ils the alfalfa.

Dlnltroanlllne herblcldescontrol
both dodder (lower left) and

summer grasses (right).


