
     Land use in the Southern Great Plains 
(SGP) is primarily for livestock grazing in 
rangelands dominated by grasses. The 
surface runoff from these grass-
dominated rangelands serves as an       
important water source for the streams, 
farm ponds, and reservoirs, which are 
critical for agriculture, industry, and     
municipalities. Land use change can     
increase soil erosion and sedimentation in 
surface runoff that can impair streams. 
The SGP is characterized by rapid land use 
and vegetation change and experienced 
substantial soil erosion related to row-
crop agriculture and the 1930’s Dust Bowl. 
Land use has a major  impact on water 
quality and quantity of  surface runoff into 
streams. Reduction in herbaceous vegeta-
tion cover, which can be due to over-
grazing, fire, and woody plant encroach-
ment, can alter surface runoff and         
increase sediment transport in grasslands. 
     Eastern redcedar, Juniper virginiana, 
has encroached into grasslands across the 
SGP. Mechanical removal of juniper, which 
is a common management practice in 
rangeland, is often necessary to re-
establish dominance of herbaceous      
vegetation for heavily encroached water-
sheds. However, little is known on the 
impact of juniper removal on water quality 
and quantity of runoff into streams and 
reservoirs. 

Hence, Drs. Chris Zou and 
Rodney Will, professors of    
Natural Resource Ecology 
and Management at Oklaho-
ma State University (OSU) 
collaborated with Drs. Yu 
Zhong, Tyson Ochsner, and 
Lan Zhu, and Mr. Adrian 
Saenz also from OSU to 
quantify the impact of     
mechanical removal of    
juniper woodland and subse-
quent re-establishment of 
tallgrass prairie or 

switchgrass stand on sediment concentra-
tion and loads at the experimental water-
shed scale in the SGP. 
     “We conducted our study in three juni-
per-encroached watersheds at the OSU 
Range Research Station located in Stillwa-
ter, OK using a paired experimental water-
shed approach,” Zou said.  
     The research team established a juniper 
Control watershed (J) and the two Impact 
watersheds, which were initially heavily 
encroached by juniper.       

     “All juniper trees in the two Impact water-
sheds were cut, left to dry on site and then    
removed seven months after these were cut,” 
Zhong said.  
     “One Impact watershed was left to                  
re-establish naturally and was assigned as      
juniper to restored prairie watershed (J-RP) 
and the second Impact watershed was planted 
with ‘Alamo’ switchgrass cultivar that was 
assigned as juniper to switchgrass watershed 
(J-SG),” Zhong added.  

  

“We found that converting eastern redcedar 
woodland to native prairie or a switchgrass 
biomass production systems increased water 
yield in streams but had a relatively small   
impact on sediment yield,” Will said.  
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     “We also found that conversion of a   
marginal grassland to a low-input 
switchgrass production system did not    
significantly change water yield but reduced 
sediment yield,” Zou said. 
     “One year after the grasslands were re-
established, sedimentation was similar or 
lower than that of juniper woodland,” Zhong 
added. 
     “The runoff from switchgrass production 
system carried and produced less sediments 
than that from naturally restored prairie,” 
Zhong said. 
     The significance of these findings is that 
an increase in runoff and decrease of soil 
erosion can be achieved on the same     
property by managing the vegetation to  
reduce woody plant encroachment.  
     Ongoing studies by the Terrestrial Water 
and Carbon Dynamics team will help us   
understand how vegetation structure and 
functional group, plant species diversity and 
rooting structure, and soil types affect soil 
hydrological properties and flow pathways in 
each watershed. 
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Figure 1. a) Annual precipitation during water 
years 2015 to 2019. The dashed line indicates 
the 30-year annual precipitation; b) Annual run-
off depth from three watersheds; c) Annual   
sediment load from the three watersheds.           
J: Juniper, J-RP: juniper to restored prairie; and J-
SG: juniper to switchgrass.  

Figure 2. Mean event-based sediment load, average sediment concentration, and peak sediment   
concentration among watershed J (Juniper), J-RP (juniper to restored prairie), and J-SG (juniper to 
switchgrass) along with three phases: Calibration, Transition, and Alternative.  
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