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COMPE?ITION AS A CONTROL FOR HALOGETON GLOMERATUS
. ‘By ) ' '
" ¢ Dennis T. Cleaves and John Taylor

During the 1978‘growing season, preliminary sampling was'initiated

~to determine the effectiveness of perennial vegetation in the control of

Halogeton glomcratus, through competition."The'study vas originated to -

determine p0551ble alternative methods of control other than spraying

i’with 2 4-D which eliminates all broad leaved vegetation on the treated ‘

site. Prior studies have indicated ‘that competitive control could be

.‘the most beneficial At the Jim Bridger Iine in southwestern Wyoming,

native stands of Artenisia tridentata Atriplex confertifolia, A.

’ gardneri, and other shrubs adJacent to heavily infested minespoils have

successfully prevented the establishment of Halogeton. First year
sampling of ‘two minespoil treatments, one with 7.5% cover of native
perennials and the other with 1. 24 cover of native perennials yielded

199. 8 g/m and 327 4 g/m of Halogeton (oven dried weight) respectively. '

. Nearby stands of native vegetation had 22 8/ cover of shrubs and yielded

E only trace amounts of Halogeton (attributed to edge effect and the A

continued trampling of the area by investigators) ACover data were

obtained using 30—meter steel tapes in a line intercept format. Weight
.‘data was taken by clipping 0. 5 X 2. 0 meter quadrats. All transects and
' quadrats vere placed using baselines and random number tables. Second

'1and third year sampling will include two additional minespoil treatments -

and more cxtensive‘sampling inpordcr to reinforce ‘the authors" hypothesis.'

Abstract for publication in The Journal of the Colorado-
Wyoning Academy of Sciences, Xl(i) April 1979.




'INTRODUCTION _

Each year in the western United States, more_anﬁ more
areas are set aside for the mining of coal and uranium. As
these areas become dlsturbed by surface mlnlng procedures
the problems of noxious weed invasion, and hence their
control is becomlng a matter_of grave concern to both the
miningAcompanies and government agencies. vIn'the;Red

Desert, a large area of southwestern Wyoming, the most pre-

. valent weed problem is Halogeton glomeratus. This study was:
initiated in order to evaluate, thru some_of thehliterature,
" the best‘possible methods of dealing with halogeton, par-
tieulariy on strip mine spoils' 'Tentative results of the
"llterature scan. and flrst year sampllng 1nd1cate that the
best control of halogeton may be accomplished through the

competition of established perennial plants.

BACKGROUND

, Aithough much of the 1iteratureAabout halogetonhin the u
last-thirty years is contradictory, there are several aspects
which are'generally agreed'upon“by_most authors.

: The growth'habit of halogeton{ c0upled'with'the total
envrrohmental disturbance caused by surface strip mining,
creates an idealAsituation for the.establishment of halo—l
geton, particularly as the local spreadAofvthis weed is
greatiy aided by the'wind, Harvester ants,'and rabbits, all

of which are very abundant in this area of Wyoming.‘ Also,

‘higher.salt content of the‘soil, especially sodium.salts,




..... T T T RS TR E el s s T A T el et 4 S v et et bl et aT et 84S A A e e v e s o SIS EEELARTE & S nmtiaen

are beneficial to halogeton establishment as less grass

density is usually found under these conditions.5

There are seven 1dent1f1able growth stages of’Halogeton.‘

glomeratus

1

1. Germination and emergeﬁce;
Seedling stage,

Prostrate stage,

2

3

4.1 Erect branching,
5. Flower,

6 Fruiting,-

7. Maturation.
Germination and emergence can occur from February thru
:mid4August; although tHe majority generally'occurs in April
aad May.r The relative germination and abundance of halo-
geton is dependent largely upon yearly prec1p1tat10n
correlated w1th July-thru- September prec1p1tat10n of the
previous year, and May—thru—June precipitation of the pre—-v
seﬁt year. Adequate fall aﬁd‘winter precipitation for soil
‘moisture recharge as well as dry.spring months are critical
‘for germination and‘establishment.5 |
.The most rapid development of halogetOn seems to occur.

at soil temperatures‘Between 60 and SOOF, and although it is

unable to produce either a large shoot or root system early
inzthe'growing season the roots of a vigorous, mature
halogcton plant can penetrate to a depth of 20 inches with a

lateral spread of 18 inches. Low v1gor plants usually have
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a maximum depﬁh of nine inches with a lateral spread of
tﬁreg inches;aA | |

.‘ The early seedling‘stage appéars to be qhite-c;iticél,
and thelfesultaﬁt survival of intfa-specifié cbmpetition is
usually about’ZS»percént.' Approximafely 50 pefcenf of the
fotal growth of halogeton is accomplishéd in June, and 90
percent of fhe total gfowth is accomplished by the end of .
~ July.l ‘Thg remainder of the growing season‘or-until abouﬁ
September, is used for fiowering; frﬁiting, And seed pfo—

duction.

SEED PRODUCTION AND LONGEVITY OF VIABLE SEEDS IN THE 'SOIL
| ‘Several attemp;s have been made to explain the seed

production in halogetoﬁ. These expléﬁations range from the
' méture; Viablevseed and immature‘non—viable_seed thebry to
the presently accepted twofseed theory of a black wingless
'éeed and a brown‘wihgéd seed, produced on the same plant.

The black seeds are_feadiiy'viable at maturity althoughA
it is believéd that they have a fwo stage after-ripening
procéés, or'destruqtion éf germination inbibitors.- In |
'germination trials,Ané bléck seeds have been sﬁgwn,to
4germiﬁate éfter one.yeaf of storage.

The brown winged seedé appearvto have true dofmancy
which ééﬁ be broken by natﬁral weathering procesées. They
have Been shown'iﬁ seeding trials to have SO.percent ger-

mination after two years of storage.y




v fWith no éepératioﬁ of black and brown seeds at the time
- of collectionl'trialﬁ,showed that 24 percent of the hélo—
getbn seed germinéted within twé Qeeks of an Octobey col-
- lection. Under a warm and dry storége regime, seeding
~ trials produced 60 percentvgermination aftér.six weeks.df.
storage. Under é cool wéf storage regime, 95 pércent ger-
bmination'ﬁaslacéomplished:after the same sﬁorage period.
‘There appeéred to be no deﬁréase in viability after éix.
'mOnthé,of storage{Aalthough after ten weeks, the incidgnce
éf diseaéea seedlingé_ﬁas higher.3A
_'Actual production estiﬁates of halogeton are Somewhat
controVersial; bpt lafge, vigoroﬁé p1ants héve béen cited
'as prodﬁcing 25,000 seeds each. Plants three inches tall.
.héve produced as many as 800 seéds, and one;inch High plants
reaching maturity have pfoduced seed. One pound of halo-
getoh_seed contains 900,000 black‘seeds‘and 460,000 brown
seeds; A one-acre éfand of halogeton éan‘produce approxi-
métely 200 t6v400 péunds of seed. g »
| Estiﬁates of viable seea longevity in ﬁﬁe soil have
.va;ied over,thé years, but some of the more fecenﬁ ihvesf
tigatéfslé0ntend that that brown seeds 6f(ha16geton can

remain viable in the soil for up to ten years. 4

CHEMICAL AND MECHANICAL CONTROL OF HALOGETON

Control of halogeton, both chemical and mechanical,

has interested investigators from several different fields
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since m3831ve llvestock die-off eplsodes in the 1940's and -

1950's were attrlbuted to it.. More chemlcal control than

mechan1cal control has been attempted in the western states,

and although chemicals, especially the ester form of 2,4-D,

have had the bestvsuccess_rate, neither of the methods have .

proved to be as-effective as was necessary to control

already infested sites or to halt the spread of halogeton.
There has been no chemical treatment that has given 100
percent control, in any circumstance.1 5 On the contrary, .

in several cases, attempts at chemical control of this weed

"~ have caused even greater invasion problems as the broad-

~leaved vegetation that would normally'compeﬁe.against halo-

geton are destroyed by the treatment., The spraying of -
halogeton immediately after flowering causes the production
of less viablé}séeds, but enough are viable to insure its

survival on the site.

COMPETITION AND HALOGETON

‘Several species of native and 1ntroduced perennial
plants'have been tested and shown effective in reducing or
excluding halogeton from dry range sites. These perennials

include the shrubs Artemisia tridentata, Sarcobatus ver-

miculatus,'Atriplex confertifolia, A. gardneri; Chryso-

thamnos nauseosus, Ceratoides lanata, and the grasses

Agropyron cristatum, A. riparium;vElymus junceus, Stipa

"comata and Sitanion hystrix.



In several test situations seedling mortallty of

Halogeton glomeratus was greatest when competition of -

- perennial vegetation was highest. This amounted to 97‘to

lOO'percent<mortality in stands of Agropyron cristatum.

Pure stands of é; cristatum and ElYmus junceus with five

percent cover were sufficient to totally exclude seeded
halogeton.7 In stands of native_shrubs,'22.5 percent cover

of perennials (Ceratoides lanata) was sufficient to exclude

halogeton entirely. Most of the competitive studies and
grazing trials have shown that halogeton infestations.are
directly related to varying densities of other plants.4

'AHalogeton does not seem to have the ab111ty to compete with

o sha110w~rooted perennlals espec1ally ones as hlghly com-

. petetive as Elymus junceus and Agropyron crlstatum.7

METHODS AND PROCEDURES

In order to obtain en indication of whether:eompetition_
:could exclude halogetoh on mine spoils,'three sites were
chosen to begin pfeliminary sampling.' These sitesAiﬁclﬁded
a native area adjacent to the mine spoil area, and two
. different mine spoil treatments neerby. All treatment areas
had the same basic slope and aspect.

'The native area wes considered typical for the Jim
Bridger Mine area. .The‘dominant vegetation is Atfiglek :

‘ spp.; ekcept for small areas which are dominated by Artemisia

tridentata.  Other species present include Artemisia




pedatifida,rGféyia spinoéa, Sarcobatus vermiculatus,

Ceratoides 1aﬁéta, Elymus cinereus and Oryzopsis hymenoides.

The Atriplex spp: present are A. confertifolia and A. .

gardneri.: Several other species of'grass and shrubs occur
- but onlj in trace amounts. |
The two mine spoil treétménts lie adjacent. to each
other and are in close appfbximatioﬁ to tﬁe‘native”treat—,
1‘ment. Both of fhe‘treatments were topsoiled and seeded in
the'spring of 1976;'however, one_Was‘topsoiled from a stock-
pilé?.the other with topsoil freshly scraped from a native
area. | |
The.érea With direcfly-appliea topséii from the native
area had a'ﬁisibly highér_pefcéntAof hative'pefenhialuéover.
than the bthef mine spoil treatment. Because of the‘prox—
imity of:this treatment to other treatments with consid-
'.érably'less cover, it was assumed that the native perennials
occurring here were volunteers from the viable seed source.

in the fresh topsoil. The dominant native perennial vege-

tation is Atriplex gardneri and A. confertifolia.
The remaining treatment, or .the stored topsoil area,

is entirely dominated by Halogeton glomeratus. The'only

" obvious vegetation'othér than halogeton is some volunteer

Atriplex gardneri.

In order to obtain the desired information it was.

decided that data would be collected in two phases. Phase

\

one would be to establish cover data for'all'treatments,
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using thc liné intercepl method, which has been shown to be

- effective in areas dominated by shrubs. To supplement the

cover'data,'it was also decided that clipping and oven-
drying teéhniquesAwould be used to make comparisons of

halogeton production on’all treatments. This gave inves-

tigators relative comparisons between treatments of both the

differences in amount of native perennials and in the

amount of halogeton produced, without sacrificing any of the

native perennials.

'Baselines were established for all treatments, and

using a random numbers table fhe positioning of line tran-

‘'sects was accomplished. Periodiéally along these transects,

also using a random ﬁumbers,table, points were pickéd for-.A
tbe positioning of 0.5 x 2.0 meter quadrats. The 1ine.
ﬁfansects'were 30-meter tapes, and four quadrats were placed
on every other transect. As the data was used only for
tentative indications, no adequacy of sample tests were run.
The cover estimates were run during the first:weék of

August, when most of the vegetation seemed to be at its peak

development. The clipping of halogeton was done in,September,

just after flowering.

RESULTS AND CONCLUSIONS

This first year's sampling determined that a native

cover of 24.7 percent totally excluded Halogeton glomeratus.

A trace of ﬂ!'glomeratus was present, but the sampled native




area was adjacent to disturbed sites, and had been trampled

: extensively by investigators. The mine spoil treatment with

' directly applied top3011 had a 7.4 percent cover of peren—
'.nials, and the stored top501l treatment had a 1.2 percent
‘cover of perennials. In comparison, the cover of halogeton
was a trace -31.6 percent'and 36.8 percent.cover on theA
native directly applied tOpSOll and stored top5011 respec-
- tively. This was not a s1gn1f1cant cover difference between
.the spoil treatments. However, the oven-dried weight of
5halogeton exhibited a nuch more 51gn1f1cant difference."The
directly—appiied‘topsoil treatment‘yielded an average of p .
h’l99 8 grams per meter squared of halogeton while the stored
: top3011 treatment y1elded 327.4 grams per meter squared
.This was a 31gnif1cant enough difference ‘to indicate that a

‘more comprehensive study should be 1n1t1ated.

DISCUSSION
| Because of heterogeneity within treatments, and the
--probable inadequacy of the sampling cdnducted during the
1978 growing season, additional sampling and a change in
procedural format will be used during this year's growing
'season | |
All treatments will be subd1v1ded into a3x5 grid,

and all sampling w11l be conducted within each grid. Grid
size will be determined by the size of the smallest treat—

ment. Also, native areas will be subdivided into two

R




vegetafioﬁ'types - Atrigiex spp. dominated and Artemisia
spp.'dominated --and a grid will be established in each
subdivisién." - |
'vIﬁstead of ciipping four quadrats along-eQery other
'fransect;.qugdréts will'bé bésitionéd on every trénsect.
However, quadrat'size will probébly Be~s§méwhat smaller.;
| 'Hépefully,_thié grid system and the iﬁcreased sample

size will result in wmore comprehensive and significant data.




50 .
3 -
2 <
) - o7
pEEpeY .
S ‘uo 00
oo RN H 0
N o Mo o
49 @ =9 3
: =z A b ©n L
Percent -
o -
cover - :
-native : _ : . S - -
: nnial. S : : -
perennial. 4, L o ol

2C

10

o 50 100 150 2000 250 - 300 350

PRODUCTION OF HALOGETON GLOMERATUS (grams/meter squared)

% cover native perennials/Production H. glomeratus

% cover H. glomeratus/Production H. glomeratus

50

40

30

- 20

10

Percent
cover

"~ Halogeton ;
glomeratus




&

BIBLIOGRAPHY '

1.

Anonymous. 1954. (June) A study of the ecology and .
control of halogeton in Idaho. Thesis, M. S. College
of Forestry. University of Idaho. :

Codk,,C,'Wayne.‘ 1965. Grass seedling reeponSe'to

~ halogeton competition. J. Range Manage. 18(6):317-321.

Cronin, E. H. ~1960. Effects of Mouuron on halogeton .
and associated salt-desert shrub vegetation. Weeds
8(2):168-173.  April. . '

ACrbnin;-E. H. 1973. Pregermination tfeatment'of black

seed of halogeton. Weed Sci. 21(2)-125—127

Eckert R. E. 1952, A study of competltlon ‘between
white sage and. halogeton in Nevada J. -Range Manage.
7:223-225. '

Frischknecht, Neil C. 1968. Factors influencing
halogeton invasion of crested- wheatgrass range. J.
Range Manage. 21(1): 8 12.

Miller, Keith. 1956. Control of halogeton in Nevada :

by range seedllngs and herb1c1des J Range Manage.
9:227-229.

Rauchfuss, F. L. 1955. The ecology of Halogeton
glomeratus on Wyoming rangelands. M. S. Thesis, Range
Management Section, University of Wyoming.

Tisdale, E. W. and George Zappetini. 1953. Halogeton
studies on Idaho ranges. J. Range Manage. Vol. 6,

- pp. 225-236




COHPEHITION AS A CONTROL FOR HALOGETON GLOMERATUS
By
* Dennis T. Cleaves and John Taylor

;‘_;;;;;;_the 1978 growing season, preliminary sampling was initiated

to determine the effectiveness of perennial vegetation in the control of

Halogetoﬁ glomeratus,‘through competition. The study was originated to
determine possible alternative methods of control other than spraying
with 2,4-D, thch eliminates all broad-leaved vegetation on the treated
site. * Prior studies havg indicated that competitive control could be
thg mdsp beneficialf At the Jim Bridger Mine iIn southwestern-wyoming,

native stands of Artemisia tridentata, -Atriplex confertifolia, A.

gardnerli, and other shrubs adjacent to heavily infested minespoils have
successfully preveﬁted the establishment of Halogeton. First year
sampling of two minespoll treatments, one with 7.5% céver of native
perennials %nd'thé other with 1.27% cover of native perennials yielded
199.8 g/mi and 327.4:g/m2 of Halogeton (oven dried weight)-respectively.

Nearby stands of native vegetation had 22.8% cover of shrubs and ylelded

E only trace amounts of Halogeton (attributed to edge effect and the

continued trampling of the area by inﬁestigators).g Cover—dataigggz—“
G :

obtained using 30-meter steel tapes in a line intg;;ept”fagmat. Weight

data was taken by clipping 0.5 x ZTELJmetéfﬂAuadfats. All transects and

quadrats were placed us;ngfﬁgéelines and random number tables. . Second

and third yea;/séﬁﬁling will include two additional minespoil treatments

and _merc ¢xtensive sampling In'6 e¢inforce the authors®' hypothesis.

Abstract for publication in The Journal of the Coloradu-—
Wyoming Academy of Sciences, XI(1) April 1979.






