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Abstract

tectorum) is aself
Material and Methods

natural or Cheatgrass
invasion of novel habitats in the absence of disturbance is rare. It has been hypothesized that

Tables,

“The primary study site is in the Hot Springs Mountains, NV approximely Tave 1. Operon
e ] a W11 47N3943 near Femley, NV (Figure 1). We collected samples inthe North (= 30) e
i i that may be novel environments. Once and Middle (n = 13) blocks of the site, >1 km apart. Wole plants were placed in individually
established itis expected that self polination will resume, preserving We ke plasic bags and soreat-80C until extracion. We extracted DNA fom geen ssue
Toots) ground n fiquid itrogen s

‘Table 4. Nullallels per locts,per individual, and estimated heterozygosity for the total
Eand

indivi Novaketal. (1991).
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documented a 1995 cheatgrass invasion of the Hot Springs Mountains, NV, in a sand over fossil pro—— Estmad
lake bed soil, not typical cheatgrass habitat. We collected samples in 1995 and subsequent TCGGGC Sample Similarity NullsfLocus  Nullsindividual ~ Heterozygosity Eastof Rocky Mountairs® 0975 08%0-1000
years. We used random amplified polymorphic DNA (RAPD), dominant markers, to evaluate 43 Laboratory Techniques Y Tl 0798:0004(03) 153+20(43 107£03(43) 03110017 (43) Nevadh-Calfomi® o83 0951-1000
of the 1995 invaders for evidence of outcrossing (i.e.; genetic variation). Using Operon y . 0 Notth  0816£0.006(4%)  108+21(30) 108+21(30) 0.3000021(30) Intermountan West 0% 0%0-1000
Technologies primer kits A, F, K, and P (n=80) we found 20 primers that produced a total of 115 e :V(: N " A I S 3 Middle  0763£001L (1)  45:08(13) 104206(13 030+0025(3) Brish Columbia® 0o 0s24-1000
ieldi shared by thos ind screened the remainder We amplified
three individuals each, the remaining by single individuals. Nullallele heqwncy within ) using Applied
indiidual arged from 7t 14 (ean = 106532 027) i i T reagens. T o 2 N
o X X . 2 Wl ANTP mix (2.5 MM eac
(RO laiy for the ot populs AT, dCTP, dGTP, and dTTp), 1-2 iM primer, 0.5 U DNA polymerase, 50 ng DNA template,
1,000 (mean = 0.798 & 0.004). l hig and deionized water to volume in a 0.2 ml reaction tube. The PCR profile was, 45 cycles of 95
found with isozymes for this species. We identified 7 RAPD phenotypes that could have given C(1min.), 34 or 36 C (30 sec.), 7 minute ramp to 72 C (2min., preceded by a polymerase
95C (10 min.) and followed b 72Cfor30

Hot Springs Mountains® 07 0367-1000

*RAPD analysis
* Isozyme aralysis

rise o all the observed combinations through out crossing. It is possible that a sngle source

s,
nupulauon in more typical cheatgrass habitat nearby could have accumulated the critical

through We expect that RAPD profiles We seperated 1 minigels at 75
Ubsequer i i i 2 -
of: nt will show a decrease in asaresultof aretum to olts for 20-30 minutesand at 100V for 1-1.5 hrs relative to Ialgel band lengths. The separated - - [N - TT1 |

selfing. Theseresls support the ypothesis that faculative out rcssing by a st pollinating e visaliad i DS 00 C T )
werescored usig ks 30 software. — ic diversit i i
species is a potential means of facilitating invasion through production of novel gene J 0es1%) e o abrue L 1 OGN oe
s - popultion at the Hot Springs it (Table 2). Ths levl of 4
levels ofsimilaity lower than thos found for cheatgrass popultions in North America by
We estimated null allele frequencies following Jorde et al. (1999) and mean g ¢ Novak et al. (1991) sing isozymes (Table 5). The estimated heterozygosity we found for B.
heterozygosity following Lynch and Milligan (1994). We analyzed data for oci showing at least Novaketal. (1951) -
fegulladiconniatcitaysladn LUy STk S se0h their markers, however some evidence for extremely low levels of isozyme heterozygosity were
ot ton Lynchand Millign (1994)
individually. alluded to by Novak and Mack (2001) in naturalized cheatgrass populations. The estimated
preercelabsence of markers (10)for the population & a wholeas el as withi and between heterozygosity we found is,however, comparable to two endemic Hawaiian tre species,

Obligate self fertilizir i i i i irtue of the two blocks using Nei i imilarity i ): L & (0.389) and (0.331) (Kwon and Morden 2002)
inations of g its wi i ins 1957). This is

especially important in the evolution of new biotypes as such novel combinations may produce
disperers thtare prescaped 1 ovel evironments (Setins 1957). Reversion oself
ct 1o preserve dons inthe (Stebbins

1957). Hybridizati , between species or ions, can facilitate invesiveness
(Ellstrand et al. 2000). Even within a population of a self-pollinating plant such as cheatgrass
(Bromus tectorum), outcrossing i effectively hybridization among inbred matrilines, each with
their accumulated genetic variation (Ellstrand and Schierenbeck 2000), whether such variation
arose in situ through mutation or by multiple introduction as traced by Novek and Mack (2001).
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We plan to extend this study to include both local populations, attempting to determine the
source(s) of the invasion, and P develop a broader persp

cheatgrass genetic diversity relative to this marker system. Additionally, a broad scale study

may reveal pop.
inidentifying populations resistant to chemical or biological control measures.

that may in tracing new

Sucoessful invasion is a rare event (Williamson 1993) and is often accompanied by a lag
al.1999). ases, thi

by spontaneous hybridzation (lsrand and Shieerbeck 2000). Obviously,ybrdizaton

i werynaseof i ion. Even if
frequently i ic traits there: an
will confer an advantage in novel habitats. Much depends upon the amount of genetic diversity
present in the hybridizing populations, the fitness of the hybrids, the chance that they will be
dispersed to and their at ifthey
are capable of surviving in their new environs. Still, Ellstrand and Schierenbeck (2000)
surveyed the literature and found ol
plants and proposed a model for the evolution - intraspecific
hybridization. Further provide additional
insights into the spread of this species as well as the evolution of invasiveness in general.

traits held in other individuals.

Cheatgrass i a highly invasive annual grass that es spread across much of North Figue2. Optiizationproducts for Operon 10-mer
America since ts introductions in the late 19° century (Mack 1981), mainly from Mediterranean Lol i i e
European stocks (Vack 2001). Arriving as acontaminant in wheat and sraw for packing and

Tivestock bedding, it oten appeared in disturbed areas such as roacide and railway rights-of-

iy (Mick 1981 Even low e ofcheatyass can it anaeaaer an exteme
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Cheatgrass has become widely distri the
in west where its hs altered reducing or eliminating
native grasses, has become the dominant grass species in many cormunities, often vurmma
and h the natural fire interval i

1996)
Results

Cheatgrass s g inating speci have littleor
1o dtectable genetcdiversty (Novaket . 091, Indee,an ozyme sy of . tctoun Of the 80 primers screened, 33 (41.3%) produced strong repeatable bands. Twenty of

i low levels of variation wi ions (Novak et trose rimers produced 11 song repeatale b, 514396) polymorphic. Ty (26.1%)
al. 1991). More recently, of North American of the allele ing from 5-95% (Table 1). . Doyle, 12, and EE. Dickson, 1987
populations levels of ity i i
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