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INTRODUCTION
The cost of weed control in nurseries in the United States of America has been es-
timated to be between $2,389 and $5,506 (about $3700 and $8470 AU$) per ha per 
year (Gilliam et al., 1990; Darden and Neal, 1999) but may be as high as $96,000 per 
ha (about $148,000 AU$ per ha) when diffi cult to remove weeds such as bittercress 
(Cardamine sp.) and liverwort (Marchantia polymorpha sp.) and liverwort (Marchantia polymorpha sp.) and liverwort ( ) are present (Mathers, Marchantia polymorpha) are present (Mathers, Marchantia polymorpha
1996). Research has shown that preemergence herbicides currently labeled for use 
in container nurseries are effective on the common nursery weeds (Judge and Neal 
2001; Ruter and Glaze, 1992; Whitwell and Kalmowitz, 1989). Yet, despite frequent 
herbicide applications, weeds continue to emerge and must be removed by hand, a 
laborious and expensive process. To reduce weed control costs, nursery managers 
need to implement an integrated weed management program that includes an un-
derstanding of the target weeds and the available weed management options. 

BIOLOGY OF NURSERY WEEDS
Most nursery weeds are annuals that would typically be categorized as either win-
ter annuals or summer annuals. However, as a result of the unique microclimates 
in container nursery crops, the distinctions between winter annual and summer 
annual life cycles may be blurred. For example, spotted spurge (Chamaesyce macu-
lata) is typically considered a summer annual but in warmer regions it can be pres-lata) is typically considered a summer annual but in warmer regions it can be pres-lata
ent through late fall. Conversely, common chickweed (Stellaria media), a common Stellaria media), a common Stellaria media
winter annual, may be present year-round in shaded, moist areas. Consequently, I 
have found it to be more useful to categorize weeds by whether they are more preva-
lent in cool conditions or warm conditions. Table 1 lists some of the most common 
cool-season and warm-season weeds in container nurseries in the U.S.A., as well as 
species observed in recent tours of nurseries in Australia. Weed species adaptations 
to nursery crop production conditions have resulted in surprisingly similar species 
in U.S.A. and Australian container nurseries. Most of the common nursery weeds 
have several characteristics in common including multiple generations per year, a 
means of seed dispersal within the nursery, and shade-adapted germination and 
growth characteristics. 

Most nursery crop producers would agree that it is not the fi rst generation of 
weeds that is diffi cult to control it is subsequent generations. In order to have mul-
tiple generations per year, it is advantageous for a weed species to have limited or 
no seed dormancy or after-ripening, and to rapidly reach reproductive maturity. 
Little research has been conducted on the reproductive biology of nursery weeds. 
Recent studies with mulberry weed (Fatoua villosaRecent studies with mulberry weed (Fatoua villosaRecent studies with mulberry weed ( ), a weed of increasing impor-Fatoua villosa), a weed of increasing impor-Fatoua villosa
tance in the southeastern U.S.A., have demonstrated that under optimum condi-
tions seeds germinated in less than 5 d (Penny and Neal, 2003). Also, this species 
is capable of producing viable seeds within 12 d of reaching the two-leaf growth 
stage (Penny 2000). Bachman and Whitwell (1995) reported germination of hairy 
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bittercress (Cardamine hirsuta) seeds within 5 d and had reached 90% germination Cardamine hirsuta) seeds within 5 d and had reached 90% germination Cardamine hirsuta
by 13 d. Furthermore, bittercress produced about 2000 seeds per plant by 7 weeks 
of age. Other weeds having a similar potential for multiple generations per season 
include: woodsorrel (Oxalis sp.), common groundsel (Senecio vulgaris), liverwort, 
and several species of spurge (Chamaesyce syn. Euphorbia). Euphorbia). Euphorbia

Nursery weeds have fascinating adaptations for seed dispersal including ballistic 
dehiscence, wind dispersal, and water dispersal. Well known to most nursery and 
greenhouse growers are the forceful seed dispersal mechanisms of woodsorrel and 
bittercress. Research has shown that hairy bittercress seeds are dispersed an aver-
age of 50 cm from the parent plant (Bachman and Whitwell, 1995); however, I have 
observed dispersal of over 2 m. Woodsorrel seeds have been documented to disperse 
seeds over 1.5 m (Williams and Sanders, 1984) but I have observed evidence of 
dispersal of up to 3 m. Seeds of many weeds in the Asteraceae (syn. Compositae) 
have a feathery papus that can facilitate dispersal in wind and water. Williams and 
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Table 1. Common cool-season or warm-season weeds in U.S.A. nurseries, based on weed 
scouting reports from North Carolina and New York (U.S.A.) container nurseries; and Aus-
tralian nurseries.

Reported from eastern U.S.A. nurseries (Neal et al., 1997; Neal and Williams, 1998)
Cool season weeds Warm season weeds

Cardamine sp. Cardamine sp.

Conyza canadensis Cyperus esculentus

Erechtites hieracifolia Digitaria ischaemum

Marchantia polymorpha Eclipta prostrata

Oxalis sp. Chamaesyce sp.

Senecio vulgaris Gnaphalium

Sonchus sp. Oxalis sp.

Stellaria media Phyllanthus sp.    

Observed by the author in Australian nurseries during 2003   
Cool season weeds Warm season weeds

Cardamine sp. Cardamine sp.

Cerastium vulgatum Chamaesyce hirta

Conyza canadensis Chamaesyce drummondii 
  (syn. Euphorbia drummondii)

Epilobium ciliatum Euphorbia peplus (syn. Chamaesyce peplus)

Marchantia polymorpha Oxalis sp.

Oxalis sp. Phyllanthus sp.

Sagina procumbens Sonchus sp.

Sonchus sp.
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Sanders (1984) trapped goldenrod (Solidago sp.) seeds blown into a nursery. The 
majority of seeds were trapped within 3 m of the weedy border, yet over 10% of the 
seeds were trapped between 7.5 and 10 m from the border. Travel distance depend 
upon wind speed and direction, but it is clear that the majority of the wind-dis-
persed seeds will travel relatively short distances (less than 3 m). The papus may 
also facilitate water dispersal by allowing seeds to fl oat. Open drainage ditches in 
nurseries would provide a mode of weed seed transport in nurseries, although the 
importance of this has not been studied. One might, therefore, assume that irriga-
tion ponds would be a signifi cant source of weed seed contamination. However, after 
sampling about 18,600 L of nursery irrigation water, Williams and Sanders (1984) 
reported fi nding only three weed seeds. This suggests that a typical 2.5-cm irriga-
tion cycle would contribute only about 38 weed seeds per h, a negligible contribution 
to the weed seed bank. In that same trial, it was shown that several weed species 
could be splashed by rainwater up to 28 cm from soil into pots. Other weeds have 
special adaptations for dispersal by rain or irrigation water. Seeds of pearlwort and 
gemmae of liverwort are produced in cup-like structures that facilitate spread when 
water drops land in the structures (Uva, et al., 1997). 

Copious seed production will also facilitate weed survival and spread. Bittercress 
has been reported to disperse over 2500 seeds per plant over a 3-week study period 
(Bachman and Whitwell, 1995). Mulberryweed may produce up to 6000 seeds per 
plant (Penny, 2000), and Eclipta prostrate has been reported to produce more than 
17,000 seeds per plant in tropical environments (Holm et al., 1977).

Most common nursery weeds do not require light for germination (Penny and 
Neal, 2003; MacDonald et al., 1992; Krueger and Shaner, 1982). This adaptation 
allows weeds to germinate in the shade of crop canopies. Several nursery weed 
species have prostrate growth habits and can fl ourish in the low light conditions 
under crop canopies; whereas others have upright growth habits that allow plants 
to reach above the crop canopy. 

WEED MANAGEMENT 
Due to the potential for weed populations to increase within a cropping cycle and 
disperse from established crops to newly potted, it is essential that nursery weed 
management programs integrate sanitation practices with traditional herbicide 
programs. Inspect plant materials brought onto the nursery. If plants are weedy, 
remove and discard the top 2 cm of potting substrate before potting. Regularly 
monitor the newly potted plants for weeds. To prevent weeds from producing seeds 
hand weed pots on a regular and frequent schedule. The “cleanest” nurseries hand 
weed at least every 2 weeks. The role of sanitation in nursery weed management is 
more fully discussed in a previous report (Neal, 2000). 

Preemergence herbicides are typically applied every 8 to 12 weeks. Despite these 
frequent applications, weeds continue to emerge. Little research has been conducted 
to address the dissipation and fate of herbicides applied to nursery crops and how 
this might relate to weed control. Our recent research has demonstrated that trifl u-
ralin (Trefl an) residues dissipate much more rapidly in soilless nursery substrates 
than in fi eld soils. The half-life of trifl uralin was less than 5 days in the surface of 
a pine-bark-based substrate (Judge and Neal, 2002), compared to half-lives of 19 
to 132 days in soils (Webber, 1990). In pine-bark substrate trifl uralin dissipated to 
levels inadequate to control large crabgrass (a sensitive species) within 21 d (Judge 
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and Neal, 2002). Although similar dissipation data are not available for other her-
bicides in nursery substrates, these data suggest that herbicides have dissipated 
to ineffective levels before reapplication would normally occur. It is therefore no 
surprise that weeds emerge. Further research needs to be conducted to clarify the 
dissipation of nursery herbicides in soilless substrates and to develop methods for 
extending their effi cacy. It is also further evidence that greater emphasis must be 
placed on sanitation in nursery weed management programs. 
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