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Introduction 

 

TifTuf is a new couchgrass cultivar for the Australian market, to be sold by Lawn Solutions 

Australia growers. American research (e.g. Schwartz, 2016) demonstrated a significant 

reduction in ET rate and increase in drought tolerance compared to Tifway couch. This trial 

was initiated to see if a similar benefit could be found in Australian conditions, measuring the 

water use of TifTuf in comparison to couch cultivars commonly used in southern Australia. 

 

Turfgrass drought resistance is an over-arching term that has three main elements – drought 

tolerance, drought avoidance and drought escape. The definition of these terms varies a little 

depending on the source. Drought escape is when plants enter dormancy or adopt an annual 

lifecycle to obviate any experience of drought. Drought avoidance is the ability of plants to 

maintain growth and colour for longer into a drought event, by finding more water (e.g. by 

extending root depth) or making the existing water supply last longer (e.g. by reducing ET 

rate). Drought tolerance is when plants actually experience drought (soil moisture stress and 

plant water deficit) but don’t suffer the physiological damage, and can retain green colour 

and even some growth. They might do this by osmotic adjustment in their cells to retain 

water in their cells to avoid wilt and leaf firing, or by producing stress compounds (e.g. 

glycinebetaine, proline) that protect cell membranes, proteins and enzymes from dessication 

damage, and allow them to continue to function.  

 

Drought resistant grasses such as couch can employ several of these avoidance and tolerance 

mechanisms when experiencing drought. If a couch cultivar can maintain colour, quality and 

growth for longer into a drought event, it could be due to several factors such deeper rooting, 

a greater efficiency in soil water extraction, a lower stomatal conductance or lower vascular 

conductance (leading to a lower daily ET rate) or an ability to maintain cell and tissue 

integrity under internal water stress. In addition, research at the University of Queensland 

(Zhou et al, 2014) showed the importance of rhizomes in couch drought resistance, which 

was attributed to greater carbohydrate storage to maintain green colour longer in drought.  

 

Two trials were initiated by Melbourne Polytechnic to test some of these factors separately. 

This first report presents data generated from mini-lysimeter pots to quantify summer ET 

rates of TifTuf in comparison with three other cultivars that are commonly grown in Victoria 

(Wintergreen, Santa Ana and Legend). The report also observed the effect of prolonged 

drought on green colour, and compared rhizome production of these cultivars at the end of 

the lysimeter trial.   



Method 
 

Objective measurement of ET rate can be achieved using weighing lysimeters. In this trial, 

four couch cultivars were grown in mini-lysimeters consisting of 154mm diameter x 300mm 

deep uPVC pipe sections with caps and drainage holes at the base. Twelve mini-lysimeter 

pots were prepared (three replicates of four different cultivars) in identical fashion. A 25mm 

depth of 3-4mm diameter gravel was placed in each pipe section, which was then filled with a 

sand-based rootzone. This mimics the perched watertable construction method commonly 

used in turf situations. It also eliminates any effect of root depth on drought tolerance, as the 

pots have a restricted rootzone depth (as does a turf construction built this way). The rootzone 

was prepared using a free-draining sand amended by volume with 12% soil, 4% pelleted 

chicken manure and 4% dolomite. The rootzone batch was blended in a concrete mixer to 

ensure thorough mixing, and each replicate set was filled from a single batch. After 

consolidation, each mini-lysimeter pot weighed between 8.5 – 9.0kg at Field Capacity.  

 

A washed sod sample of each couch cultivar was supplied by Lawn Solutions Australia. 

From this sod, two 50mm diameter turf plugs were re-washed and used to plant each mini-

lysimeter pot.  Establishing the turf in this way minimised the chance that the initial condition 

of the sod could affect the ET rate later on. Planting date was 30
th

 November, 2017. The pots 

were irrigated as required to maintain active growth, and allowed to establish a complete 

mature cover, as shown in the following example. 

  

 
 

Irrigation was done by a single 4L/hr dripper on each pot, with all drippers connected in a 

ring main to ensure uniform water application. The irrigation treatments and agronomic 

quality of the rootzone appeared to provide excellent and uniform conditions for couch 

establishment.  



During grow-in, the pots were exposed to periodic bouts of moisture stress to encourage good 

root depth and provide some measure of pre-conditioning to such stress.  The plots were 

maintained near Ballarat, Victoria.  Comparative ET measurements started on 26
th

 February 

2018 and were conducted over three cycles to provide repeated comparisons, with the pots re-

watered between cycles. A fourth cycle was added at the end, taking advantage of a very dry 

autumn to subject the pots to a prolonged drought.  

 

Three replicate pots of each couch cultivar were used, and set out on a randomised complete 

block design. In each measurement cycle, the pots were watered to saturation and allowed to 

drain to Field Capacity overnight. The drainage holes were blocked the following morning, 

then each mini-lysimeter was weighed to the nearest gram. The pots were then exposed to the 

elements for a week or so of hot weather without rainfall, and the pots re-weighed at the end 

of that time. The weight of water loss (in grams) was converted to millimetres of ET by 

factoring in the surface area of the lysimeter pots (0.0186m
2
).  

 

In hot weather, the daily water loss of each mini-lysimeter is around 60-70 grams per day, 

which is equivalent to around 3-4mm of ET per day. This is all via transpiration, as no 

drainage can occur and direct evaporation from the soil surface would be minimal due to the 

complete grass coverage. Water use and ET is easily quantified using this technique, and it is 

a good tool for comparing cultivars. Data were analysed for statistical significance by 

Analysis of Variance using Excel, and Least Significant Difference values were calculated 

for each round of measurements.  

 

Results and Discussion 

 

In mid-February, when all cultivars had successfully established a full and mature grass cover 

in their pots, an episode of imposed moisture stress resulted in Wintergreen suffering severe 

yellowing and leaf firing. All three Wintergreen replicates were badly affected, while all 

replicates of the other three cultivars were undamaged. While this necessitated the removal of 

Wintergreen from the ET measurements, it clearly demonstrated that Wintergreen had 

inferior drought tolerance compared to the other three. Four measurement cycles were 

conducted on the three remaining cultivars. Three cycles had been planned, but after 

weighing the third cycle, on 17
th

 March the pots were not re-wet, which allowed a fourth 

round of measurement on 12
th

 April. The weights on that fourth round, then, were from a 

long cycle from 11
th

 March to 12
th

 April, during which there was no effective rainfall. This 

created a more severe dry-down (a month without irrigation or rainfall) and, fortunately, 

demonstrated an aspect of drought tolerance beyond simple ET measurements.   

 

Temperature data collected by the Bureau of Meteorology from a nearby location were used 

to characterise the growing conditions in each cycle, as shown below:  
 

Average temperature over each test cycle 

26 Feb to 2 Mar 3 Mar to 10 Mar 11 Mar to 17 Mar 17 Mar to 12 April 

26
o
C 27

o
C 24

o
C 23

o
C 



A summary of the ET data is shown below:  

 

  26 Feb to 2 Mar 3 Mar to 10 Mar 11 Mar to 17 Mar 11 Mar to 12 April 

Santa Ana 19.9 32.7 27.4 62.1 

TifTuf 20.0 33.2 27.0 58.9 

Legend 20.9 32.9 26.4 59.9 

LSD (P = 0.05) 3.8 2.6 3.8 18.7 

Significant? No No No No 
 

Table 2: Mean ET rates (mm) of three couch cultivars over four repeat measurement cycles.  

 

There were no significant differences in ET between the three cultivars in any of the four 

cycles. The mean ET values in each cycle were, in fact, remarkably close. It is clear that if 

there is any difference in drought tolerance between the three cultivars, it isn’t due to factors 

that affect ET, such as stomatal conductance, stomatal sensitivity or xylem conductivity.   

 

Towards the end of the month-long droughting from 11
th

 March to 12
th

 April, different 

replicates of Legend and Santa Ana lost green colour and showed visible signs of water 

stress, such as leaf rolling, leaf bronzing or bleaching (see photo below).  

 

 

               TifTuf                                   Santa Ana                              Legend                        

               TifTuf                                     Santa Ana                                Legend                         

Photo:  

TifTuf, Santa Ana 

and Legend towards 

the end of a 

prolonged drought 

(four weeks without 

rain or irrigation).  

 

Note the variability 

between different 

replicates of Santa 

Ana and Legend; yet 

all three TifTuf pots 

stayed uniformly 

green.   

 



Because some replicates of Legend or Santa Ana experienced this stress a few days before 

other replicates, the ET rates between replicates would have varied somewhat towards the 

end of that measurement cycle; hence the larger LSD value. It was well worth continuing this 

stress, however, as it showed a difference in drought tolerance between TifTuf and the others. 

Although there was no difference in ET rate between the three cultivars, there was a visible 

difference in colour retention in prolonged drought. This points to TifTuf better exploiting a 

drought tolerance mechanism that the others did not - possibly an osmoregulative effect that 

maintained cell and tissue turgor, or possibly a protective effect from stress compounds, or 

possibly a continuation in plant integrity due to better carbohydrate reserves.  

 

At the conclusion of the drought cycles, one replicate of each cultivar was removed from the 

pot to observe root and rhizome production. In all three couch cultivars, root depth was to the 

full depth of the pot, and there was no observable difference in root density.  Santa Ana and 

Wintergreen appeared devoid of rhizomes, Legend had some short but visible rhizomes, and 

TifTuf had a noticeably higher level of rhizome production.  

 

 
 

 

Photos: comparison of rhizome 

development of the four cultivars.  

 

 

 

 

On the right, TifTuf had several 

robust rhizomes.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo: comparison of rhizome development in lysimeter pots that were 6 months old.  

 

Rhizome development can be slow in couchgrass, often taking into the second summer of 

establishment to fully develop. The early appearance of rhizomes in TifTuf is somewhat 

unexpected, as the triploid hybrids are not renowned for their rhizome production (McMaugh, 

pers. comm.).  

 

Conclusions 

 

* The drought damage to Wintergreen during the lead in to the trial clearly demonstrated that 

this cultivar had inferior drought resistance to the other three cultivars.  

 

* In four drying cycles, including a prolonged period without rainfall or irrigation, there was 

no significant difference in ET rate between the three couchgrass cultivars TifTuf, Santa Ana 

and Legend.  

 

* After prolonged drought, TifTuf retained green colour longer than the other cultivars.  

 

* TifTuf produced more rhizomes than the other cultivars, which might contribute to better 

drought tolerance.  

 

 

  

  



Further trials 

 

Root depth in an unrestricted rootzone can contribute greatly to drought resistance, and would 

interact with ET and other drought tolerance factors. In this current trial, rootzone depth was 

limited to 30cm. A second trial is underway, with the same four cultivars in 3m deep pots, to 

assess root depth and further compare the drought tolerance of these cultivars. This trial will 

not be completed until March 2019.  

 

Also, two replicates of the current trial will be maintained until March 2019 to allow another 

observation on rhizome development in the four cultivars.  
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