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Materials & Methods

Introduction

• Polyethylene glycol (PEG) has been used in several crop species to  screen 
and select for drought/rooting responses at seed germination. 

• Hydroponics have been used as a way to test for genotypic differences in 
characteristics that can indicate improved drought tolerance.

• Providing water stress in a hydroponic system using PEG may be a better 
screening method to identify drought tolerance characteristics in hydroponic 
culture.

• Improved drought tolerance in turfgrass is becoming increasingly important 
as water resources become more limited; however, using field evaluations to 
assess drought tolerance can be unpredictable.

• As water stress continues to be an issue, the ability of plants to tolerate 
drought stress and survive in unfavorable conditions is becoming more 
important.

• The development of a hydroponic PEG screen for drought tolerance will allow 
for an efficient evaluation of genotypes early in a breeding cycle.

• Twelve zosiagrass (Zoysia spp.) genotypes were planted into 150 cc 
conetainers filled with Turface calcined clay.

• Conetainers were then grown in hydroponic culture with a water (no PEG) 
control, an gradually increasing concentration of PEG over the course of four 
weeks, a constant 10% PEG solution, or a simulated ebb and flow system 
(PEG EF) with entries placed in a 10% PEG solution for 10 minutes twice a 
day (Figure 1).

• In Trial 2, treatments were changed slightly to a constant 15% PEG, a 
simulated ebb and flow with 15% PEG (EF) , no PEG, and a simulated ebb 
and flow with no PEG (WEF).

• Set up as an RCBD in a split-plot arrangement, with the main plot being 
treatment and the sub-plot being genotype, and five total replications.

• Entries were trimmed weekly to a height of 5 cm, clippings were collected, 
dried and weighed and recorded “Leaf Mass 1”, “Leaf Mass 2”, etc.

• Turf quality and leaf firing ratings were taken weekly on a scale of 1 to 9, 
with 9 being the best and 1 being the worst 

• After the 28-day treatment period, the roots of the entries were removed 
and scanned through an EPSON scanner using WinRHIZO software to 
evaluate rooting (Figures 2 and 3).

Results

Results and Discussion

Trial One
• 10% PEG had greater root length and root surface area compared to the 

water (no PEG) and the simulated ebb and flow system (Table 1)
• Leaf mass was consistently high without PEG 
• Turf quality was consistently higher for the water treatment and occasionally 

not different from the ebb and flow or gradual PEG (Table 2)
• Leaf firing was less for water (no PEG)  and gradual PEG, but was never 

below and acceptable value for any treatment (Table 2)
Trial Two
• The PEG ebb and flow treatment produced the greatest diameter roots 

(Table 3)
• Water (no PEG) consistently had higher leaf mass over the duration of the 

study (Table 3)
• Water (no PEG) and water ebb and flow had the highest turf quality and the 

least leaf firing among treatments (Table 4)
• PEG ebb and flow produced the most leaf firing, but no ratings were below 

an acceptable level (Table 4)
Conclusions
• Differences were seen between treatments and genotypes in both trials.
• Both trials indicate an increase in rooting under water stress in a hydroponic 

system and that this stress effects the turf quality and leaf firing of entries. 
• Future experiments will need to be conducted to determine if an interaction 

between treatment and genotypes can be found which will determine if the 
use of PEG can be an efficient screening method for selecting drought-
tolerance.

• Currently, three higher concentrations of PEG are being used to put one 
genotype under severe water stress to identify the concentration that 
results in noticeable visual differences and favorable rooting characteristics.
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Figure 1.  Conetainers in hydroponic culture in trial 1

Figure 2. (Left) 
Roots being set up 
for the EPSON 
scanner

Figure 3. (Right) 
An image file ready 
for analysis after 
scanning

Table 1. Treatment mean separation for  leaf mass production and rooting characteristics 
in trial 1

Table 3. Treatment mean separation for  leaf mass production and rooting characteristics 
in trial 2

Table 2. Treatment mean separation for turf quality ratings and leaf firing in trial 1

Table 4. Treatment mean separation for turf quality ratings and leaf firing in trial 2


