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Effect of Forage Kochia on Growth of  
Native Grass Seedlings 

P. Aryal1 and M.A. Islam1 

Forage kochia (Bassia prostrata) is a desirable 
nonnative perennial species for reclamation of 
disturbed areas and for forage production dur-
ing fall and winter in semiarid rangelands. It 
can grow in harsh, degraded, and weed-infested 
areas, and it can compete with invasive annual 
weeds such as cheatgrass (Bromus tectorum) and 
halogeton (Halogeton glomeratus). Despite its 
benefits, there is a fear that it can compete with 
native plants and spread into native rangelands; 
however, there is limited information available 
on its competition with native species. There-
fore, growing forage kochia with native grasses 
could provide insight into interactions between 
forage kochia and native grasses. 

Objectives 

Our objective was to determine the effect of 
forage kochia on the growth of native perennial 
grasses. 

Materials and Methods 

The experiment was conducted at the Laramie 
Research and Extension Center (LREC) green-
house complex. The study consisted of 
‘Immigrant’ forage kochia and native perennial 
cool-season grasses including ‘Anatone’ blue-
bunch wheatgrass, ‘Magnar’ basin wildrye, 
‘Critana’ thickspike wheatgrass, and ‘Rosana’ 
western wheatgrass. Treatments were: forage 
kochia grown alone, and each native grass 
grown alone and with forage kochia. The exper-
imental design was completely randomized with 

five replicates. All treatments were sown in re-
spective pots June 13, 2014, and thinned to the 
desired number of seedlings in each pot two 
weeks after sowing. Plant height of all species, 
branch number of forage kochia, and tiller 
number of each native grass were measured 
twice (after thinning and prior to harvesting) to 
calculate changes in plant height (forage kochia 
and grasses), branching number (forage kochia), 
and tiller number (grasses) from thinning to 
harvest. All plants were harvested separately on 
October 28, 2014, oven-dried, and weighed to 
determine aboveground biomass. This experi-
ment was repeated on November 1, 2014, and 
harvest took place February 16, 2015, using the 
same protocol, except growth media. The first 
experiment was performed using greenhouse 
potting soil, while the repeated experiment used 
actual field soil (fine-loamy) collected from a 
field in West Laramie.  

Results and Discussion  

Results from the first experiment showed no 
competitive effect of forage kochia on growth of 
any native grasses in terms of height, tiller num-
ber, and aboveground biomass (data not 
shown). Similarly, native grass seedlings did not 
show significant effect on the height, branching, 
and aboveground biomass of forage kochia 
seedlings (data not shown). In the repeated ex-
periment, forage kochia moderately reduced the 
height of bluebunch wheatgrass, but did not 
affect tiller number of any native grasses (data 
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not shown). Aboveground biomass of blue-
bunch wheatgrass and basin wildrye was re-
duced when grown with forage kochia (Figure 
1A). The height of forage kochia seedlings was 
reduced when grown with each native grass ex-
cept western wheatgrass. The branching number 
of forage kochia was reduced when grown with 
each native grass (data not shown). Similarly, 
aboveground biomass of forage kochia was also 
considerably lower when grown with each na-
tive grass than when grown alone (Figure 1B). 
Overall, these results suggest that forage kochia 
may not be a strong competitor with seedlings 
of native grasses used in this experiment; how-
ever, additional research is needed to better un-
derstand the interactions between forage kochia 
and native grasses at seedling and mature stages 

in actual field conditions. This information 
could help land managers, ranchers, farmers, 
and others in Wyoming and beyond decide 
whether to plant forage kochia with native 
grasses to improve pastures, rangelands, and 
disturbed sites. 
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Figure 1. Means of aboveground biomass (per plant) of (A) four native grasses, and (B) forage kochia within 
each treatment in the repeated experiment. (A) Within each grass species grown alone or with forage 
kochia, and (B) across all treatments in which forage kochia was grown, means with different lowercase 
letters were significantly different (p<0.05). BBWG, bluebunch wheatgrass; FK, forage kochia; TSWG, 
thickspike wheatgrass; BWR, basin wildrye; WWG, western wheatgrass. Conversion: 1 g=0.002 pound. 


