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Introduction 
 
The average 18 hole golf course has around 14ha of fairway area, compared to around 
1ha of greens and 1 ha of tees. So fairways represent the greatest area of irrigated turf 
on a golf course, and so contribute the greatest requirement for water by the golf 
industry. In terms of reducing the amount of potable water use by the Victorian golf 
industry, reducing water use on fairways or using non-potable water sources on fairways 
both offer the greatest leverage.  
 
The main strategy to reduce water use on fairways is to convert from C3 grasses (eg: 
Lolium, Agrostis, Poa or Festuca species) to C4 grasses (eg: Cynodon, Paspalum, 
Pennisetum or Zoysia species). There is a fundamental difference in leaf anatomy and 
the photosynthetic pathway of C3 vs C4 grasses. C4 anatomy and photosynthesis results 
in a reduction of daily water use in the range 25-30% compared to C3 grasses. As well 
as a reduced water use, C4 grasses have better drought survival and recovery and better 
root efficiency in the summer compared to C3 grasses.  Research to provide objective 
data on this daily water use has not been done in Melbourne before, and is presented in 
Section 1. 
 
C4 grasses have another major advantage over C3 grasses, and that is their ability to 
tolerate salinity. This opens up the potential to use effluent water or saline underground 
water sources. Research data on the extent of this salinity tolerance is presented in 
Section 2.  
 
The combination of lower water use and ability to exploit alternative water sources 
makes C4 grasses the logical choice for fairways on Victorian golf courses. But there are 
several C4 turfgrass species, and many different varieties within those species. Previous 
research (VGA Low Input Fairway Grasses, 2000) identifies couchgrass (Cynodon 
dactylon and hybrids) as the fairway species with greatest drought tolerance and highest 
quality.  
 
Since that report, however, several new local and overseas-bred species and varieties 
have entered the market. Many of these haven’t been grown in Victoria prior to this 
current Smart Water trial, and their quality and even survival in Melbourne’s climate has 
not been assessed until now. Section 3 provides data on their quality and colour ratings 
for the first 12 months since the start of this project.  
 
There are a number of plastic adaptations of anatomy and physiology that plants employ 
to adapt to the climate, soil type and water and nutrient inputs of a new location, and 
grass varieties can take months or even years to fully acclimatize to a new situation. 
Results from this first year of trial work should bear this in mind. The results of the 
second and third years of the trial will offer a more reliable comparison of the species 
and varieties.  
 
Five different locations have been selected for the trial plots in order to provide a range 
of conditions. The five sites selected are shown below, along with a short rationale:   
 

1. Metropolitan Golf Club is located on the sandbelt, and provides excellent 
drainage. The plots are managed with low inputs of nitrogen and water, similar to 
the management of couch fairways on most sandbelt clubs.  
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2. Patterson River Country Club uses effluent water from the South Eastern plant, 

and offers a location to assess the grasses under non-potable water irrigation.  
 

3. Kerang Golf Club has two sets of plots, one maintained at greens height (4mm), 
and the second at fairway height on an area with a salinity problem so severe 
that grass growth has been impossible previously.  

 
4. Riverside Golf Club plots are maintained at a mowing height of 8mm and high 

levels of irrigation and nitrogen. This situation is similar to tees and greens 
surrounds on golf clubs.  

 
5. NMIT Horticulture Campus, Fairfield, plots are maintained at 8mm mowing height 

and high nutrient inputs as well. Eventually these plots will be maintained at very 
low mowing heights (the aim is for 2mm), although this hasn’t been achieved yet.  

 
The turf plots were established using vegetative material largely sourced from the 
Queensland Department of Primary Industries & Fisheries Turf Research unit at 
Redlands Research Station. Turf leader at Qld. DPI&F, Dr. Don Loch, has built up 
planting material of several novel turf species and cultivars at Redlands, some of them 
Australian accessions and others from the US (released into Australia following a 
quarantine process). Dr. Loch also organized the supply of additional planting material 
from co-operative turf growers from Queensland (eg: Mr. Max Stephenson, Twin View 
Turf, Qld). Further planting material was sourced from Western Australia (Turf Farms 
WA) and locally (Evergreen Turf, Pakenham).   
 
The novel species and cultivars being trialled are all Warm Season (C4) grasses with 
special adaptations for drought, heat, salinity and/or shade tolerance. Most have not 
been grown in Victoria before. These novel species will be compared to various 
‘standards’ such as Santa Ana, Legend, Tifdwarf and Wintergreen couch, which have 
been successfully used in Victoria for up to 25 years.  
 
Planting material of twenty different couchgrass (and hybrid) varieties has been sourced 
and planted. In addition to this, ten different Zoysia varieties and four Seashore 
Paspalum varieties have been sourced and planted. None of these Zoysias or 
Paspalums have been grown in Victoria before.  
 
Not all varieties of these grasses will be sown at each site. A selection of varieties has 
been tailored to the management regime at each site, depending on the type of surface 
under evaluation (ie: green, tee or fairway), which in turn determines the mowing height 
and other cultural practices that will be used on the plots.  
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Section 1: Comparison of C3 vs C4 grass water use 
 
Introduction 
 
Photosynthesis is the process whereby plants use the energy from sunlight and carbon 
dioxide from the atmosphere to synthesise carbohydrates. Most plant species on the 
planet use a photosynthetic pathway that initially forms a 3-carbon molecule (hence the 
term C3 photosynthesis). But certain plant species that evolved in hot, arid climates have 
an adaptation to photosynthesis that performs more efficiently at higher temperatures 
and uses less water. The initial molecule in this mechanism has 4 carbons, hence the 
term C4 photosynthesis.  
 
The main turfgrass C3 and C4 species are listed below:  

 
C3 Turfgrasses     
Common Name Botanical name Variety examples 
Creeping Bentgrass Agrostis stolonifera A1, G2, Penncross 
Perennial Ryegrass Lolium perenne SR4000 
Tall Fescue Festuca arundinacea Shortstop 
Fine Fescue Festuca rubra Cindy 
Kentucky Bluegrass Poa pratensis Midnight 
Poa Poa annua   
   
C4 Turfgrasses     
Common Name Botanical name Variety examples 

Couch Cynodon dactylon 
Legend, Wintergreen, 
Conquest 

Sth African Couch Cynodon transvaalensis   

Hybrid Couch 
C. dactylon x 
C.transvaalensis 

Santa Ana, 
Tifdwarf, Tifgreen 

Kikuyu Pennisetum clandestinum   
Buffalo Stenotraphrum secundatum Sir Walter 
Seashore Paspalum Paspalum vaginatum Velevetene, Sea Isle 2000 
Zoysia Zoysia japonica Empire 

 
C4 grasses evolved in hot, arid climates and their method of photosynthesis is just one of 
several adaptations that give them an advantage over C3 grasses in summer. They 
handle foliar Heat Stress better, their root systems are better suited to high soil 
temperatures, and their survival and recovery from severe drought is better. 

 
In a natural (ie: unirrigated) environment, C3 grasses such as Bentgrass and Ryegrass 
would normally go into a summer dormancy in a climate like that of Melbourne. They 
lose all colour and growth in early December or thereabouts, and green up again four 
months later, with autumn rainfall and cooler temperatures. The dormancy mechanism 
allows them to survive very well as a species.  
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But most of us want green grass over summer, so we install irrigation systems to keep 
the grass green and active. If water is plentiful and cheap we can afford to keep the C3 
grasses out of their summer dormancy, even though they’re not well adapted to it and 
not efficient in their water use. In our current situation, however, water is no longer 
plentiful and the benefit of the C4 grasses becomes more obvious.  

 
The Victorian golf industry came to this conclusion many years ago, and since the early 
1980’s there has been a strong trend to converting fairway surfaces from C3 grasses to 
C4 species, mainly couch. Couch has a quality advantage over other C4 species. The 
Victorian Golf Association conducted trial work in the 1990s to assess fairway species 
under low water input (Low Input Fairway Trial, 2000) and came to the general 
conclusion that couchgrass fairways, especially the varieties Santa Ana, Legend and 
Wintergreen, offered excellent quality on little or no irrigation throughout Victoria.  

 
While the industry has voted with its feet, there has been no objective comparison of 
water use and general ‘irrigation requirement’ of the various C3 and C4 species in 
Melbourne. Overseas work is of limited application due to the great variety of climatic 
factors that affect summer water use.  
 
Trial Work 
 
A trial was established in spring 2005 to test water use for the range of turfgrasses 
commonly used in Victoria. Ten turfgrass species were grown in pots, each grass 
replicated four times. Grasses were established in PVC pots with a diameter of 150mm 
and a depth of 265mm. Once the grasses were fully established, the pots were well 
watered up then allowed to drain, then the drainage hole at the bottom of the pot was 
sealed to create a lysimeter. A lysimeter is a sealed container, where the only water lost 
each day is from direct evaporation from the soil surface or from water transpiration 
through the turfgrass foliage. This water loss is called ‘Evapotranspiration’ (ET). The 
weight of water lost (in grams per day) can be related to the surface area of the lysimeter 
to allow ET to be determined in millimeters per day (the same unit as rainfall).  

 
Atmometers are a meteorological tool that estimates daily evaporative conditions, which 
are affected by wind, humidity, temperature and radiation. Plant ET rates can be related 
to atmometer-derived to evaporation measurements to derive a ‘Crop Factor’, which is a 
single number that characterizes the water use of a particular species.  

 
Two ET assessments were done, one in early summer (23rd Nov – 12th Dec 2005) and 
one in late summer (8th – 23rd Feb, 2006). After the second assessment the grasses 
were allowed to dry out completely and suffer extreme drought for 10 days, before they 
were watered and assessed for drought recovery and survival over the following 20 
days. The lysimeters were then tipped out and root depths measured.  

 
Results and Discussion 

 
1. Early Summer 
 
While there were some significant differences between C3 species (eg: Bent used 5% 
more water than Red Fescue) and between C4 species (eg: Paspalum used 11% more 
water than Zoysia), by far the the greater difference in water use was between the C3 
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group and the C4 group. C4 grasses had ET rates and Crop Factors in the range 25-30 
% less than C3 grasses in the early summer period, as shown in Table 1:   
 
Table 1: Total and mean ET figures and mean Crop Factors for the commonly used turfgrass species in the 
17 days from 23/11 – 10/12/05, before moisture stress caused some grasses to drop out. Total ET readings 
followed by the same letter are not statistically significantly different.  
 
Turfgrass  
Species 

Total ET 
(mm) 

Ratio  
to Couch 

Mean ET  
(mm/day) 

Mean Crop 
Factor 

Creeping 
Bentgrass 81.8 a 133% 4.81 0.83 
Tall Fescue 80.6 a,b 131% 4.74 0.84 
Perennial Ryegrass 80.2 a,b 130% 4.72 0.81 
Kentucky 
Bluegrass 77.9 b 126% 4.58 0.79 
Fine Fescue 77.6 b 126% 4.56 0.86 
          
Paspalum 
vaginatum 66.0 c 107% 3.88 0.66 
Buffalo  63.9 c,d 104% 3.76 0.62 
Kikuyu 62.2 d,e 101% 3.66 0.61 
Couch 61.7 d,e 100% 3.63 0.61 
Zoysia japonica 59.5 e 96% 3.5 0.59 
LSD (P = 0.05) 3.7       
Total atmom. Evap.  90.6mm        

 
  
After 17 days the C3 grasses dropped out of the trial due to moisture stress. The C4 
grasses only lasted another 3 days before they, too, suffered visible moisture stress. In 
those 20 days the C4 grasses reached a total ET of around 80mm (data not shown), the 
same as the C3 grasses in their 17 days.  
 
In summary, the C3 grasses performed extremely well in early summer, no doubt due to 
a new, vigorous and efficient root system and very little hot weather to cause stress. 
They lasted 17 days on their moisture reserves, and extracted those reserves very well. 
The C4 grasses used around 25-30 % less water than the C3 grasses on a daily ET basis 
and on a daily Crop Factor basis. However they only lasted 2-3 days longer (20 days vs 
17 days, a time increase of 18%) than the C3 grasses before requiring irrigation.  
 
2. Late Summer 
 
Following the December assessment the grasses were watered back to full health and 
vigour, and irrigated as needed to main health over the summer. The Creeping 
Bentgrass pots were damaged by Dollar Spot and their place in the trial was taken by 
Dichondra repens, a dicotyledenous (broadleaf) C4 species also known as Kidney Weed. 
It is sometimes used as a domestic lawn species.  
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The assessment was run again in February 2006, after a long summer with some 
January temperatures in the 40s. The period of assessment, however (8th – 24th 
February) was unusually mild, with very few days in the 30s. The lysimeters were once 
again saturated and allowed to drain, then sealed up to allow daily weighing and ET 
measurement. Atmometers again provided the estimates for daily evaporation 
conditions.  
 
In the late summer assessment the C3 grasses only lasted 7 days before showing visible 
moisture stress and in that time only used around 30mm from the pots, which is less 
than half of the water available to them. Only the first day of those 7 was hot (31.5oC), 
and the average temperature of that first week was only 23oC. The average Crop Factor 
of the C3 grasses in this period was around 0.9.  
 
Table 2: Total ET and mean Crop Factor values for the commonly used turfgrass species in the 7 days from 
8th – 14th Feb 2006, before moisture stress caused the C3 grasses to drop out. ET and Crop Factor values 
followed by the same letter are not statistically significantly different.  
 
Turfgrass Total ET  (mm)  Ratio to  Crop  
Species in first 7 days Couch Factor 
Red Fescue 32.38 ab 126% 0.91 a,b 
Perennial Ryegrass 30.95 ab 120% 0.87 a,b 
Kentucky Bluegrass 33.80 a 131% 0.95 a 
Tall Fescue 31.78 ab 123% 0.90 a,b 
Dichondra 30.75b 120% 0.87 b 
Buffalo  24.78 c 96% 0.70 c 
Kikuyu 25.20 c 98% 0.71 c 
Zoysia 27.15 c 106% 0.76 c 
Hybrid Couch 25.73 c 100% 0.72 c 
Paspalum 26.98 c 105% 0.76 c 
Couch (soil) 27.05 c 105% 0.76 c 
Atmometer 35.5     
LSD (P=0.05) 2.98              0.09 

 
 
Dichondra suffered moisture stress and dropped out of the trial after 12 days. To that 
stage its ET had totaled 48.37mm and its mean Crop Factor was 0.84. Its ratio to 
couchgrass water use was 107%.  
 
The C4 grasses continued for a further 9 days before showing moisture stress, and their 
Total ET and mean Crop Factor values are shown below. The average temperature over 
those next 10 days was 29oC, substantially hotter than the first 7 days. The Crop Factors 
averaged around 0.8.  
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Table 3: Total ET and Crop Factors values for the C4 grasses in the 17 days from 8th – 24th Feb 2006, 
before moisture stress occurred. ET and Crop Factor values followed by the same letter are not statistically 
significantly different.  
 
Turfgrass ET rate Ratio to  Crop  
Species mm in first 16 days Couch Factor 
Buffalo  56.25 c,d 90% 0.73 
Kikuyu 57.94 b,c,d 93% 0.75 
Zoysia 62.13 a,b,c 100% 0.80 
Hybrid Couch 62.27 a,b,c 100% 0.80 
Paspalum 62.86 a,b 101% 0.81 
Atmometer 77.49     
LSD (P=0.05) 6.47   0.08 

 
In summary, the C3 grasses only lasted 7 days and exploited around 30mm of moisture 
from the lysimeter pots before visible symptoms of moisture stress appeared. There was 
plenty of water left in the pots that went unused. The average temperature of those 7 
days was 23oC, so excessive heat cannot be blamed. It seems that root dysfunction is 
the problem for C3 grasses by the end of summer, although this trial had no way of 
measuring this directly. The general turfgrass literature describes the inefficiency and 
‘root dysfunction’ of C3 grasses late in the summer, and it appears to explain the findings 
here.  

 
In contrast the C4 grasses lasted a further 10 days before moisture stress symptoms 
appeared. By that time they had exploited around 60mm of water from the lysimeter 
pots, around twice that sourced by the C3 grasses. While average Crop Factors of the C4 
grasses were only 15 – 20% lower than the C3 grasses, other factors (probably root 
function/dysfunction) meant that C4 grasses lasted considerably longer than C3 grasses 
before showing visible moisture stress.  
 
As each species suffered visible moisture stress it was removed from the trial. Instead of 
re-watering the pots, however, they were left exposed in the sunshine for a further 10 
days, causing them severe drought stress. They were then re-watered, and assessed 10 
days and 20 days later for survival and recovery. The results are depicted in Graph 1.  
 
Couch grass showed a rapid recovery from severe drought stress. It’s possible this 
species is able to ‘resurrect’ droughted shoot tissue, simply re-hydrating the existing 
tissue to provide rapid recovery. This is the apparent behaviour seen in the field, where 
severely droughted couch fairways and lawns exhibit a rapid recovery after rainfall or 
irrigation.     
  
In the case of Buffalo and Kikuyu, one of the four replicates in each case had droughted 
severely enough that rehydration and resurrection of existing tissue did not occur 
(although in the other three replicates it did), so the recovery at 10 days wasn’t as good 
as couch. But by 20 days the recovery from underground tissues had achieved a full 
recovery of these two species.  
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Zoysia had only a partial recovery, and Paspalum had poor survival and recovery from 
severe drought. Of the Cool Season Grasses, only Kentucky Bluegrass has rhizomes 
and these were probably the reason that it made a substantial recovery from a severe 
period of drought stress. All the other C3 grasses had poor and unacceptable recovery.  
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Graph 1: Percentage living groundcover of turfgrass species at 10 and 20 days after re-watering from severe 
drought stress (mean of four replicates).   

 
These results highlight the inflexibility of irrigation of C3 grasses: unless the Turf 
Manager is able to reliably irrigate these grasses at the first signs of stress, right through 
the summer, then a large proportion of the plants will die and the sward will be lost. This, 
again, corroborates what is seen in the field.  

 
With couch, and to a lesser extent kikuyu and buffalo, this is not the case. These 
grasses can be allowed to go into considerable moisture stress and will recover rapidly 
when rainfall or irrigation is applied, and this creates a great deal more flexibility for the 
Turf Manager. Couchgrass has an advantage over kikuyu and buffalo, while allowing 
Zoysia to go into moisture stress is risky. Severe moisture stress must be avoided on 
Seashore Paspalum.  
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Discussion: Couch vs C3 grass fairways 
 

So is all this data consistent with observations of drought resistance of C3 and C4 
fairways in Melbourne? Yes, it is. Couch has a substantially lower ET rate and Crop 
Factor value compared to C3 grasses. In the field it will produce a deep and functional 
root system that doesn’t deteriorate as the summer progresses and is very efficient at 
exploiting the moisture available in the rootzone. These two points alone mean that it 
requires much less water than C3 grasses, but as a fallback position it is able to tolerate 
tissue dehydration and has a good ability to re-hydrate immediately water becomes 
available again. These points explain the field observations that couch can provide 
excellent fairway quality on low irrigation inputs, applied sparingly and infrequently. 
There is a great deal of flexibility in how the irrigation is applied without risk to couch 
survival. If irrigation water is not provided the couch will eventually suffer moisture stress 
but will rapidly recover in the event of rainfall or irrigation.  
 
Cool season grasses probably have a dysfunctional root system in late summer due to 
Heat Stress and high soil temperatures. The observed necessity to water these grasses 
little and often (eg: 15 minutes every 2 days) is explained. The root dysfunction and 
inability of C3 grasses to exploit what moisture is there in the soil means their drought 
resistance is only a fraction of that of C4 grasses by late summer. Added to that, if they 
suffer drought stress due to pump failure or the club running out of water, then their 
survival and recovery from that will be poor (generally the sward will be lost, unless 
Kentucky Bluegrass is present).   

 
There are undoubtedly other factors involved in these differences. C3 grasses can suffer 
considerable damage from summer fungal diseases and insect pests such as Argentine 
Stem Weevil, while C4 grasses suffer very few problems (summer cockchafer grubs can 
attack any turfgrass swards, and the species is largely irrelevant).  
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Section 2: Turfgrass Performance with Saline Water sources 
 
Introduction 
 
With the current climatic and water situation Turf Managers are being forced to look at 
alternative water sources such as bore water, effluent water, recycled water or even sea 
water. The salinity of this irrigation water can limit its use due to the damage it would 
cause to the turfgrass and the soil. It is well known that certain species tolerate higher 
salt levels than others, and the recent introduction of Seashore Paspalum (Paspalum 
vaginatum) cultivars with high turfgrass quality has raised the bar in what is achievable 
with poor quality water. In some golf courses in the US, Seashore Paspalum is being 
watered with sea water.   
 
Other trials have shown that the Seashore Paspalum cultivars ‘Velvetene’ and ‘Sea Isle 
2000’ grow quite vigorously in Melbourne’s climate, with good turf quality and short 
winter dormancy. An additional benefit is that it doesn’t seem to suffer from the root 
rotting disease Spring Dead Spot, which can seriously damage Cynodon couches. Local 
trial work is needed to compare the salinity tolerance of Seashore Paspalum with 
Cynodon dactylon and other locally grown turf species to quantify the responses to 
saline irrigation water.  
 
Salinity damage takes several forms, such as physiological drought, foliar burn,  specific 
toxicities from sodium or chlorine, or sodic effects on soil structure. The damage may be 
caused directly by saline water on the leaves or by the accumulation of salts in the soil 
over time. This trial uses a sandy soil with low clay content, so focuses on the foliar burn 
and toxicity effects, as measured by survival of leaf tissue and maintenance of turf 
quality under higher salinity levels.  
 
The aim of the trial is to compare the tolerance of the major turfgrass species grown in 
Melbourne when irrigated with highly saline water over the summer period.  
 
Trial Work 
 
A trial was established in the spring of 2005 to test the response of the major turfgrass 
species to saline irrigation water over the following summer. Nine turfgrass species were 
established in pots, sown into a 350mm deep sand profile. The sand had an Infiltration 
Rate of 108mm/hr, a silt + clay fraction below 1%, a pH of 5.5 and an initial soil EC of 
0.07dS/m. A 3% zeolite addition was used to increase cation holding capacity, and the 
pots were fertilized with standard products. Each species was to be tested at four salinity 
levels, and each treatment was replicated four times giving a total of 144 pots.  
  
After an establishment period to allow the grasses to produce deep roots and mature 
shoot tissue, salinity treatments were slowly introduced. The four salinity treatments 
were:  
 

1. Town (potable) water 
2. Two-thirds town water to one-third sea water (19.3 dS/m) 
3. Half town water to half sea water (29 dS/m) 
4. Full sea water (58 dS/m) 
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The salinity treatments were phased in over a period of one month (November) to allow 
the grasses to adapt to increasing salt levels in the irrigation water. Once the full 
treatment level was reached, irrigation with that level continued for a further month 
(December through to January 2006).  

 
Treatment water was applied three times per week at a rate of 10mm each application. 
The pots were in an outside location, exposed to normal sunlight and rainfall. A total of 
133mm of rainfall fell during the full trial period (November to January).  

  
Results 
 
1. Survival 
 
Graphs 2 and 3 indicate the survival (% living foliage after one month of treatment) of 
each species at increasing levels of salinity of irrigation water. The C3 (Cool Season) 
grasses had very low tolerance, although the Creeping Bentgrass (cultivar JCI-2-22) and 
Fine Fescue (cv. ZI-4-245) had some surviving plants at 1/3 sea water treatment (19.3 
dS/m). Tall Fescue (cv. SR8600) and Perennial Ryegrass (cv. SR4220) did not survive 
any of the salinity water treatments except the control (town water). Of the C4 (Warm 
Season) grasses, kikuyu (common variety) suffered severe damage at the half and full 
seawater rates. Common couch (var. Legend) and Buffalo (cv. Sir Walter) were badly 
damaged by the full seawater treatment. As expected the Seashore Paspalum (cv. 
Velvetene) tolerated full seawater irrigation, but surprisingly the hybrid couch cultivar 
Santa Ana did as well.  
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Graph 2: Survival of C3 grasses with saline irrigation  
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Graph 3: Survival of C4 grasses with saline irrigation 
 
2. Quality 
 
Graphs 4 and 5 summarise the quality ratings. Among the Cool Season Grasses only 
the Fine Fescue maintained anything like acceptable quality at the 19.3 dS/m level. 
Velvetene Seashore Paspalum and Santa Ana hybrid couch maintained excellent turf 
quality even under full seawater irrigation. Kikuyu quality deteriorated rapidly under the 
half seawater and full seawater treatments.   
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Graph 4: Quality ratings (0 – 9 scale) of C3 grasses with saline irrigation 
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Graph 5: Quality ratings of C4 grasses with saline irrigation 
 
3. Soil salinity 
 
The soil salinity (Electrical Conductivity of a 1:5 soil:water extract) at the conclusion of 
the trial work was reasonably low because of the high permeability and low clay content 
of the growing medium, and the fact that the pots were subject to natural rainfall. Mean 
EC levels were 0.2dS/m for the control pots (town water irrigation), 1.3dS/m for the one-
third sea water treatments, 1.5dS/m for the half sea water treatments and 2.4dS/m for 
the full seawater treatments.  
 
Discussion 
 
The trial indicates only how each species survived for a limited period under saline 
irrigation. Soil salinity levels stayed reasonably low due to the high leaching, low clay 
content and exposure to natural rainfall. No conclusion should be drawn that any of 
these grasses can be watered with sea water in a long term field situation.  
 
It does indicate, however, the high tolerance of both Seashore Paspalum and Santa Ana 
hybrid couch to highly saline water. In many turf situations where similar profiles are 
found (eg: coastal dunes golf courses, sand-based constructed profiles) it should be 
possible to irrigate with highly saline water and be confident that damage and quality will 
not suffer too much. This needs to be trialled in the field.  
 
 The trial clearly shows that there are differences between species with tolerance to 
saline irrigation water. C3 grasses are uniformly intolerant, and of the C4 species kikuyu 
is the least tolerant.  
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Conclusions 
 
1. Most C3 grasses were killed at the one third and higher seawater levels. 

Creeping Bentgrass and Fine Fescue performed better than the Tall Fescue and 
Perennial Ryegrass, and had some survival of saline irrigation at the one-third 
seawater level (19.3 dS/m), but presented unacceptable quality at that level.  

 
2. Of the C4 grasses, kikuyu showed the poorest survival and quality response to 

increasing salinity of irrigation water. Buffalo and Common couch showed 
reasonable tolerance to the half seawater treatment.  

 
3. Seashore Paspalum and Santa Ana hybrid couch showed the best tolerance to 

saline irrigation, to the point that quality and survival were acceptable even when 
irrigated with the full seawater treatment (58 dS/m).  

 
 

 
 
Photo 1: C4 grasses under full sea water irrigation, at the completion of the trial 
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Section 3: Field plot performance of C4 grasses 
 
Site 1 - Metropolitan Golf Club 
 
Site 1A: Couch trials 
 
Sixteen couchgrass (Cynodon dactylon) varieties were established in 3m x 1.5m plots, 
each treatment replicated three times to give an overall total of 48 plots. As well as these 
replicated plots, individual plots of ten Zoysia cultivars and four Seashore Paspalums 
(Paspalum vaginatum) were established. The plots were planted with the assistance of 
turf management students from Northern Melbourne Institute of TAFE (NMIT). Since 
establishment the plots have been managed at a similar level of inputs as most sandbelt 
couchgrass fairways, with limited inputs of nitrogen and water.  
 

 
Photo 2: NMIT Turf students planting couch plots at Metropolitan Golf Club. 
  
The results of the couch assessments from April 2005 – March 2006 are shown below. 
In this and all subsequent tables the ratings are for quality and colour on a 0 – 9 basis, 
where a rating of zero is basically dead turf, and a rating of 9 is the highest possible 
quality or colour that could be imagined. The higher the number the better, but as a 
guide any quality rating below five is considered unacceptable as a fairway surface, and 
any colour rating below five is considered ‘discoloured’ (usually by winter dormancy or 
drought stress, but in some cases by disease). This is a commonly used turf rating 
system, as used by the National Turf Evaluation Program in the US.  
 
Quality and colour scores for each plot were the average values from two or three 
assessors (Dr. Don Loch, Phillip Ford, David Nickson). The variety Grand Prix was 
established late, using solid turf, so is not included in the first two assessments.  
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Table 4: Mean quality assessments (0 – 9 scale) of couch plots, Metropolitan G.C.  
 
  Apr-05 Jun-05 Sep-05 Dec-05 Mar-06 
CD 6.5 6.7 6.1 6.8 6.5 a 
Wintergem 4.3 6.7 5.7 6.3 5.0 d,e 
Santa Ana 6.0 6.3 5.8 6.7 6.2 a, b 
SS2 5.3 6.0 6.1 6.3 6.2 a,b 
Conquest 5.0 6.0 5.6 6.5 5.5 b,c,d,e 
Tifsport 4.8 6.0 5.9 5.8 5.7 a, b,c,d 
Wintergreen 5.0 5.7 5.3 6.3 5.8 a,b,c,d 
WindsorGreen 5.0 5.7 5.4 6.7 5.0 d.e 
Floratex 5.0 5.7 5.6 5.7 5.5 b,c,d,e 
Princess 5.3 5.2 5.2 6.0 4.7 e,f 
JT1 5.0 5.0 5.5 5.8 6.0 a,b,c 
Legend 5.2 4.3 5.4 5.7 5.5 b,c,d,e 
Riviera 4.7 3.0 4.3 5.2 5.0 d,e 
CT2 4.5 2.7 4.4 5.3 5.0 d,e 
Plateau 3.2 2.3 3.0 3.7 3.8 f 
Grand Prix n/a n/a 5.5 6.3 5.2 c,d,e 
LSD (P = 0.05) 1.8 1.8 0.6 0.7 0.9 

 
The rating score in each case is the mean (ie:average) of the three replicate plots of a 
grass variety. Replication of plots allows the numbers to be statistically analysed, 
specifically looking for ‘significant difference’ between the varieties. In the above table, 
rating values followed by the same letter are not statistically significantly different. The 
letter superscripts are not always used (only on the March 2006 assessment in this 
table) due to the congestion it creates. Interested parties can use the Least Significant 
Difference value (LSD) to determine whether any variety is statistically different from any 
other in this table and the ones that follow.  
 
A shortcut when doing this is to look for the highest value at the assessment time, then 
subtract the LSD value from that. Any variety with a score within that range is in the top 
group, and that’s generally what you are interested in. In March 2006, for example, the 
variety CD ranks first and is given the superscript letter a. The top group of varieties 
goes from CD (6.5) minus the LSD value of 0.9, down to a rating of 5.6. So CD, Santa 
Ana, SS2, Tifsport, Wintergreen and JT1 are all in the top group at that rating time. A 
good method for interpreting the table is to look for those varieties that are consistently 
in the ‘a’ group. Another method of interpreting the information is to aggregate the quality 
scores over the five assessments to see which variety has the highest total over the 
year.  

 
Remember that these rankings and scores are really only relevant to the situation, which 
in this case is a sandbelt fairway situation with relatively low inputs of water and 
nutrients. The scores and rankings may differ in a situation with higher input levels.  

  
The variety CD ranked first at all five assessment times and has the highest aggregate 
score over the year. It forms an extremely dense, tight cover and is very consistent in 
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quality between the replicate plots, and throughout the year. Very little is known about 
this variety. Unfortunately it is not commercially available and is not likely to be in the 
short to medium-term.    

 
Several other new varieties performed well, such as SS2, Conquest and Tifsport.. For a 
grass that was bred in Los Angeles in the 1960’s, the hybrid couch Santa Ana performs 
remarkably well, and consistently ranks second behind CD. Wintergreen is another old 
variety which has been used since the early 1980s, and still scores consistently well 
even under limited inputs (it is commonly thought to prefer a higher nitrogen regime).  
 
Colour assessments are shown in the following table. Colour is highly subjective, but is 
used in this trial simply as an indicator of vigour and an absence of dormancy.  
 
Table 5: Mean colour ratings of couch plots, Metropolitan Golf Club.  
 
  Apr-05 Jun-05 Sep-05 Dec-05 Mar-06 
CD 6.8 7.0 6.0 6.5 6.2 
Winter Gem 4.5 6.3 5.6 6.2 5.5 
Santa Ana 6.3 6.7 5.9 6.8 6.0 
SS2 5.0 5.3 5.6 6.8 5.3 
Conquest 4.8 4.0 5.3 6.5 5.3 
Tifsport 5.2 6.0 5.9 6.0 5.8 
Wintergreen 5.2 4.7 4.8 6.0 5.3 
Windsor Green 4.7 6.0 5.8 6.0 5.5 
Floratex 4.5 5.7 5.5 5.8 5.5 
Princess 5.2 5.7 5.3 5.8 5.2 
JT1 4.5 4.7 5.4 6.0 5.5 
Legend 5.2 5.0 5.5 6.0 5.7 
Riviera 4.3 3.7 4.9 5.8 5.3 
CT2 4.8 3.3 4.9 6.2 5.3 
Plateau 3.3 3.0 2.3 5.5 4.5 
Grand Prix n/a n/a 5.3 6.0 5.7 
LSD (P = 0.05) 1.5 1.6 0.6 0.5 0.6 
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Photo 3: CD, June 2005                                           Photo 4: Santa Ana, June 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 5: SS2, June 2005                                           Photo 6: Conquest, June 2005 
 
        
 
 
 
 
 
 
 
 
 
 
 
 
Photo 7: CT2, June 2005               Photo 8: Plateau, June 2005     
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CD is again the standout couch in the colour ratings. Its colour scores in June and 
September indicate that it has a short dormancy, which is a major attribute for a 
couchgrass in Victoria. Santa Ana’s scores also indicate a short dormancy, and Winter 
Gem, Tifsport and Windsor Green also perform well in this area.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 9: Section of plots, September 2005, showing the large variation in colour and quality between the 
couch varieties.  
 
 
 
 
 
 

CD 
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Site 1B: Novel grass species at Metropolitan GC 
 
Single replicate plots of some new turfgrass species were planted at the same time as 
the replicated couch plots. This was the first planting in Victoria of most of these 
grasses, and their simple survival needs to be assessed before any detailed work is 
warranted, so single replicates were considered adequate at this stage. All these novel 
species/varieties are C4 grasses, so will offer the drought and heat tolerance of this 
group of plants. 
 
Establishment of the Zoysias and the Ultradwarf Hybrid Couches from sprigs was slow 
and was not completed by the end of the summer. The Zoysias, especially, would need 
to be imported as sod for any sports use in Victoria, as the grow-in phase from sprigs is 
simply too slow. Once established, however, several of the new grasses showed 
potential for niche uses in Victoria. The Paspalum vaginatum varieties retain reasonable 
winter colour and grow aggressively over the summer. Their potential is being 
investigated more thoroughly at several other sites in this project. G1, Palisades, Jamur 
and Empire Zoysias provide an excellent surface at times, and may prove useful in 
shaded or passive areas (eg: lawns). Their slow growth may also suit them to low traffic, 
low maintenance areas. The assessment ratings are shown in the following tables:  
 
Table 6: Quality ratings of novel turfgrass species at Metropolitan Golf Club 
 
 Quality Sep-05 Dec-05 Mar-06 
Paspalums       
Sea Isle 2000 5.8 5.5 5 
Sea Isle 1 5.5 6 4.5 
Saltene 5.3 5 5.5 
Velvetene 6 5.5 4 
        
Zoysias       
G1 5.5 7 4 
Palisades 6.5 6.5 5.5 
Diamond 4 5 1.5 
Zoyboy 4.8 5.5 3 
Cavalier 4.5 4 2 
Zorro 3 3 1.5 
Empire 5 5.5 4.5 
Emerald 4 6 2.5 
ZT11 4.8 5.5 3.5 
ZT94 3 3 2 
Jamur 5 5.5 5.5 
Royal 4.8 3 2 
        
Ultradwarfs       
TifEagle 1 3 4 
MS Supreme 1 3 3.5 
FloraDwarf 1.5 3 3 
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Table 7: Colour ratings of novel turfgrass species at Metropolitan Golf Club 
 
 Colour Sep-05 Dec-05 Mar-06 
Paspalums       
Sea Isle 2000 6.5 7 5 
Sea Isle 1 5.8 7 5 
Saltene 5.8 7 5 
Velvetene 7 7 5 
        
Zoysias       
G1 6.5 7 5 
Palisades 6 5 5.5 
Diamond 5.3 4 5 
Zoyboy 5.5 5.5 5 
Cavalier 5 4 5 
Zorro 4.5 3 5 
Empire 5.3 5.5 5 
Emerald 6 5.5 5 
ZT11 5.8 5.5 5.5 
ZT94 5 5 5 
Jamur 5.5 5.5 5.5 
Royal 5 2 5 
        
Ultradwarfs       
TifEagle 2 5 5.5 
MS Supreme 2 5 5.5 
FloraDwarf 3 5.5 5.5 

 
 
At this stage the Metropolitan Golf Club plots of these novel species indicates some sort 
of future for Paspalum vaginatum, especially for highly saline sites, and the Zoysia 
varieties G1, Palisades, Empire and Jamur (especially as imported turf for shaded sites 
and low maintenance areas). The ultradwarf couches are very poor in this climate, 
although their future will become clearer as information from other trial sites is 
accumulated.  
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Site 2 – Kerang Golf Club 
 
Two sites were established at Kerang Golf Club, the first to compare the salt tolerance of 
a Hybrid Couch with two new varieties of Seashore Paspalum, and the second to look at 
the performance of hybrid couch and Seashore Paspalum at greens height.  
 
Site 2A: Salt Tolerance site 
 
New varieties of Seashore Paspalum (Paspalum vaginatum) have been developed in the 
US (the ‘Sea Isle’ varieties, from Georgia) and in Australia (Velvetene, from Turf Farms 
WA). The species has been used in turf for many years, and is not new. It was used on 
many bowling greens in Adelaide, for example, probably since the early 1900’s. But the 
new varieties have much improved turf quality (greater density, shorter dormancy) and 
perform well under any water quality from potable water through to sea water. It is being 
watered with sea water on some golf clubs in Hawaii and Florida.  
 
An area of the 4th fairway at Kerang had been unable to support grass growth for several 
years due to high salinity. At the time of planting a white crust of salt was visible on 
some bare areas of the site, and soil salinity readings were up to 14,000 ppm. Santa 
Ana hybrid couch and the Paspalum vaginatum varieties Velvetene and Sea Isle 1 were 
sprig planted by NMIT Turf students, and the area kept well watered until establishment 
was completed. In the summer of 2005/6, however, no water was applied to let the salt 
levels build up and test the salt tolerance of the grasses.  
 

 
Photo 10: Turf plots on the Kerang Golf Club fairway site, June 2005.   
 
All three grasses established well on the site. As the following ratings show, to date the 
Santa Ana has provided the better fairway surface, with no evidence of salt damage. It 
was thought that the Paspalums would thrive in the high salt levels at this site, but their 
quality to date has been unacceptable, probably due to lack of water over the summer of 
2005/6. Water was withheld to allow the salts to build up. 

Santa Ana 

Sea Isle 1 

Velvetene
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Table 8: Quality ratings, 4th Fairway site, Kerang Golf Club 
 
  Jun-05 Sep-05 Dec-05 Mar-06 
Santa Ana 5.7 6.2 6.2 5.5 
Velvetene 3.3 3.2 3.3 1.2 
Sea Isle 1 3.7 4.0 4.0 1.7 
LSD (P=0.05) 1.2 1.1 1.6 0.7 

 
 
Table 9: Colour ratings, 4th Fairway site, Kerang Golf Club 
 
  Jun-05 Sep-05 Dec-05 Mar-06 
Santa Ana 6.2 3.0 5.0 2.7 
Velvetene 3.0 3.5 3.8 0.0 
Sea Isle 1 3.0 3.8 4.2 0.0 
LSD (P=0.05) 0.3 0.7 0.9 0.7 

 
  
Site 2B: Greens site 
 
Golf greens in Victoria may be sand or grass, and the grassed greens are either 
Creeping Bent or Poa annua, or a blend of these. Both of these are C3 species so 
irrigation and pest and disease problems make them difficult to manage over summer, 
especially for small clubs with limited money, labour and water.  
 
The Victorian Golf Association supports the concept of using C4 species such as couch 
and its hybrids or Paspalum vaginatum on putting greens. There is nothing unusual in 
this, and in hotter climates (eg: Brisbane, Florida etc) C4 grass greens are common and 
provide an excellent putting surface. Dwarf and ultradwarf couch varieties such as 
Tifdwarf, Tifgreen, TifEagle and MS Supreme, or the Paspalum varieties such as Sea 
Isle 2000 have mainly been used in these locations.  
 
But these grasses haven’t been trialled as putting surfaces in Victoria to date. Kialla Golf 
Club recently (2004-6) converted its greens from sandscrapes to grass, and with the 
encouragement of the VGA has used the hybrid couch variety Santa Ana. So far these 
greens have performed extremely well.  

 
The second site at Kerang Golf Club is a practice putting green, maintained at the same 
mowing height and general maintenance level as the rest of the greens on the course. 
Single strips of six C4 grasses were established to assess their performance in this 
climate and under greens mowing. As the plots are not replicated, no statistical 
comparison can be done.  
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Photo 11: NMIT Turf students establishing plots on the practice green, Kerang 
 

The following tables show the quality and colour rankings of the practice green plots:  
 
 
Table 10: Quality ratings, practice green, Kerang Golf Club 
 
  Jun-05 Sep-05 Dec-05 Mar-06 
Velvetene 6 6.5 6.5 7 
MS Supreme 5 2 3 3 
Santa Ana 5 5.5 5.5 5.5 
Sea Isle 2000 6 7 7.5 8 
TifEagle 5 2 2 3.5 
Tifdwarf 3 4 4 6 

 
 
Table 11: Colour ratings, practice green, Kerang Golf Club 
 
  Jun-05 Sep-05 Dec-05 Mar-06 
Velvetene 3 5 7 8 
MS Supreme 1 7 5 2 
Santa Ana 6 4 5.5 4.5 
Sea Isle 2000 3 5 8 8 
TifEagle 1.5 6.5 4 2 
Tifdwarf 1 6 6 6 

 
 

The new ultradwarf varieties MS Supreme and TifEagle have been decimated by the 
fungal root rot Spring Dead Spot (Leptosphaeria narmari). This disease affects all 
Cynodon couchgrasses,  but there is a wide range of varietal susceptibility. Susceptibility 
seems to be due to genetic factors and also the length of winter dormancy. In the case 
of MS Supreme and TifEagle, the long dormancy in the Victorian climate is a definite 
factor exacerbating the disease damage. Spring Dead Spot damage generally takes 
several years to show up on new establishments, and then tends to accumulate for 
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several years. In this case the MS Supreme and TifEagle showed major damage in the 
first winter, which is unusual and doesn’t bode well for their future quality. 

 
The disease can be controlled to a reasonable extent with the fungicide propiconazole 
(Banner®) but this chemical has a growth retardant effect on the grass. It is yet to be 
determined if sufficient propiconazole can be applied to control the disease without 
reducing grass growth too much. At this stage the Kerang plots  raise serious doubt as 
to the suitability of MS Supreme and TifEagle in the Victorian climate.  

 
Santa Ana provides a reasonable putting surface and shows no sign at this stage of 
Spring Dead Spot. It would be expected to show the disease within the next couple of 
years. Tifdwarf also provides a reasonable putting surface, with a minor level of Spring 
Dead Spot infestation. Both of these varieties have been grown for many years in 
Victoria, so we know what to expect. Tifdwarf is quite susceptible to the disease, but it 
can be managed using the fungicide. Santa Ana is less susceptible to the disease, and 
often provides acceptable quality even without the fungicide.  

 
 The two Paspalum varieties Velvetene and Sea Isle 2000 have provided the better 
surfaces at this site. Paspalum doesn’t seem to be susceptible to Spring Dead Spot at 
this stage, which is a major advantage. There are actually a number of fungal species 
capable of causing Spring Dead Spot, and it occurs in a wide range of species, so we 
can’t be absolutely sure that a type of Spring Dead Spot root rot might not occur on the 
Paspalums in the future. But at this stage the absence of disease and the general high 
density and fine texture of the two Paspalums is providing an excellent putting surface. 
They have a reasonably short period of winter dormancy, but their unusual colour when 
they are dormant may prove a problem. All the C4 species lose colour to some extent 
over winter, but the Paspalum vaginatum doesn’t just bleach, like the Cynodons do, but 
turns a reddish-brown colour which is unattractive. 

 
Velvetene has shown susceptibility to the fungal leaf blight Fusarium, both in autumn 
2005 and 2006. This can be readily controlled with preventative fungicides, but 
interestingly the Sea Isle 2000 has shown no sign of this or any other disease.  
 
It is definitely premature to suggest that the Paspalums be used on putting greens in 
Victoria, but this first use of them in a greens situation has been promising. A new 
variety from Georgia should be available soon (Sea Isle Supreme), which will need to be 
added to some of these sites.   
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Photo 12: Kerang Golf Club greens site, March 2005. The TifEagle is already showing signs of Spring Dead 
Spot. The Paspalums show excellent colour and quality.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 13: Dr. Don Loch (Qld DPI&F) assessing the Kerang greens site, June 2005. TifEagle is badly 
affected by Spring Dead Spot.  
 
 
 
 
 

 

 

TifEagle Sea Isle 2000 
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Site 3 – NMIT Horticulture Campus, Fairfield 
 
A new greens construction at Northern Melbourne Institute of TAFE offered an 
opportunity to set up a trial site at the Fairfield campus. Treatment plots are 11m x 1.8m 
and the grass is maintained at 8mm cutting height, with a view to reducing that height to 
as low as 2mm later in 2006. The green is maintained at relatively high levels of nutrient 
and water inputs, using potable water.  
 
Table 12: Quality ratings, NMIT Fairfield 
 
Variety Jun-05 Sep-05 Dec-05 Mar-06 
Santa Ana 6.5 4.5 6.0 6.3 
TifEagle 5.5 2.5 5.5 5.8 
Velvetene 6.5 4.5 5.0 5.0 
Tifdwarf 5.0 4.5 6.0 8.0 
Sea Isle 2000 6.0 4.0 5.0 5.3 
MS-Supreme 8.0 5.0 6.5 7.3 
CD  7.5 5.5 6.5 6.3 
Tifgreen 6.5 4.3 5.0 6.5 
LSD (P=0.05) 1.3 0.6 0.8 1.2 

 
Tifdwarf and Tifgreen are old dwarf hybrid couches bred in the 1950s and 1960s and 
used on golf and bowling greens in northern Australia since the 1970’s. Tifgreen is more 
commonly known as ‘328’ in Queensland (after its pre-release evaluation code Tifton 
328). Tifdwarf has been used in northern Victoria since the 1980s, but its long winter 
dormancy, susceptibility to the fungal root rot Spring Dead Spot and tendency to 
accumulate thatch has kept its use limited in Victoria. In recent years there has been 
some sort of resurgence in its use for bowling greens in Melbourne, rather than the 
coarser Santa Ana variety. The availability of a reasonably effective fungicide 
(propiconazole) for Spring Dead Spot control means that its use in southern Victoria is 
feasible.  
 
TifEagle (from Georgia) and MS-Supreme (from Mississippi) are more recent ‘ultradwarf’ 
varieties bred for golf greens in the southern US. An important part of the Fairfield trial 
will be to assess their performance in this climate, and the performance of all these 
grasses at greens cutting height.  
 
Table 3.3.1 shows the quality ratings to date. The Paspalum vaginatum varieties Sea 
Isle 2000 and Velvetene are providing a relatively poor surface in this situation. The 
reason is not clear yet, although the damaging Sting Nematode (Belonolaimus spp) has 
been identified on the Velvetene. Nematode counts will need to be done in the near 
future.  
 
The new ultradwarf hybrid couch varieties TifEagle and MS-Supreme are extremely 
susceptible to Spring Dead Spot, to the extent that damage is apparent right through the 
summer (normally the damage is only visible during the cooler months). These grasses 
have a very long winter dormancy (see colour ratings, below) and this on its own, or 
combined with a genetic susceptibility to the fungus, makes their use in southern Victoria 
questionable due to the damage done by Spring Dead Spot. That would be a 
disappointment, especially as MS Supreme has exceptionally high quality in our summer 
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months. Half the plot area has been treated with propiconazole this year to see if 
adequate control of Spring Dead Spot can be achieved.  
 
Colour ratings give a good indication of winter dormancy. As has been stated, MS-
Supreme and TifEagle have a long and deep dormancy in our winter, as does the older 
variety Tifgreen (328). The Paspalum varieties Sea Isle 2000 and Velvetene have 
reduced dormancy, which is a bonus for them. Santa Ana is acknowledged as the 
shortest dormancy couchgrass, which is one reason it has been so popular in Victoria 
since the early 1980’s. The new variety CD has similar dormancy to Santa Ana.  
 
Table 13: Colour ratings, NMIT Fairfield 
 
Variety Jun-05 Sep-05 Dec-05 Mar-06 
Santa Ana 7.0 4.5 7.0 7.5 
TifEagle 3.0 1.5 3.5 7.3 
Velvetene 7.5 5.0 7.0 7.0 
Tifdwarf 4.0 4.5 5.5 7.5 
Sea Isle 2000 7.5 5.0 6.5 7.0 
MS-Supreme 4.3 1.5 3.0 7.3 
CD  7.5 4.5 7.5 7.5 
Tifgreen 4.0 1.8 3.5 7.5 
LSD (P=0.05) 1.0 0.3 0.7 0.4 
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Graph 6: Colour ratings (0 – 9 scale) at NMIT Fairfield.  
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Site 4 – Riverside Golf Club, Essendon 
 
Riverside is a 9 hole public golf club maintained by the NMIT Turf Department. Turf 
Management students at NMIT conduct a lot of their practical work there, so it is an ideal 
location for a turf variety trial like this.  
 
The plots were established using a slightly different method at this site. Sprigs were 
spread by hand and then covered with around 20mm of sand before watering. This 
ensures the sprigs don’t blow away and should result in a higher survival rate, but it also 
slows establishment down, as the sprigs take some time to reach the surface. In this 
case it appears 20mm of sand was simply too deep, as the establishment rate was very 
slow, taking until the end of summer to finally achieve full cover.  
  
The plots are located in a greens nursery area, and are maintained with high levels of 
irrigation and nutrients, similar to tees and greens surrounds maintenance. Mowing 
height is 8mm.  
 
 

 
Photo 14: NMIT Turf students planting plots at Riverside Golf Club 
 
Quality and colour ratings are shown over the page. The Paspalum vaginatum cultivar 
Velvetene showed excellent quality initially, but this declined slightly over the winter and 
following summer. At the latest assessments there were no significant differences 
between most of the grasses at this site, although the couch variety Conquest had 
significantly lower quality than the top ranking grasses. Conquest has a coarse texture, 
and although quite healthy in these plots its quality ratings suggest that it is not as well 
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suited as the finer grasses for the tees, aprons and greens surrounds use tested by this 
site.  
 
The couch variety CD had an excellent colour rating in June and particularly September 
2005, indicating that its winter colour retention is excellent. Taking into account its winter 
colour at other sites, it seems that this couch variety has the shortest winter dormancy of 
the grasses being tested.  
  
 
Table 14: Quality rating of plots (0 – 9 scale), Riverside Golf Club  
 
  Jun-05 Sep-05 Dec-05 Mar-06 
TifSport 7.0 4.8 6.5 6.8 
Wintergreen 6.3 4.7 6.3 6.5 
Santa Ana 7.7 5.7 7.0 7.2 
Sea Isle 2000 5.3 4.0 5.8 5.8 
CD 7.7 6.5 6.5 6.8 
Winter Gem 7.7 5.0 5.8 7.0 
Conquest 6.3 4.8 5.7 5.5 
Velvetene 8.0 4.7 6.3 7.0 
LSD (P=0.05) 1.1 1.4 0.5 1.2 

 
 
Table 15: Colour ratings, Riverside Golf Club 
 
  Jun-05 Sep-05 Dec-05 Mar-06 
TifSport 7.0 4.8 6.0 6.2 
Wintergreen 6.7 5.0 6.2 6.0 
Santa Ana 7.7 5.8 6.5 6.3 
Sea Isle 2000 6.0 4.5 7.2 7.0 
CD 7.7 6.7 6.0 5.8 
Winter Gem 8.0 5.8 6.7 6.7 
Conquest 7.0 4.8 5.7 5.7 
Velvetene 7.7 5.2 6.8 7.0 
LSD (P=0.05) 1.1 0.9 0.4 0.7 
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Site 5 – Patterson River Golf Club 
 
This site is irrigated with Class C effluent water. The plots are located alongside an 
existing turf nursery area, and is maintained in a similar manner as the fairways. The 
area was killed out with herbicide prior to sowing the plots, but re-infestation of kikuyu 
and local couch from seed has compromised the establishment of the plots and the 
ability to make meaningful assessments. It was suggested that the site be abandoned 
but better weed control has allowed ratings to be done in December 2005 and March 
2006 for eight out of the original ten varieties sown. The G1 Zoysia matrella and 
Velvetene Paspalum vaginatum plots were completely overtaken by weeds, and are not 
assessed. The results are shown below:  
 
Table 16: Quality ratings, Patterson River Country Club 
 

  Dec-05 Mar-06 
Santa Ana 7.2 a 5.8 a,b 
CD 7.5 a 6.0 a,b 
Tifsport 7.0 a,b 6.5 a 
Winter Gem 7.3 a 5.8 a,b 
Legend  5.8 a,b,c 5.3 b,c 
Conquest 5.3 b,c 4.7 c 
Princess 5.5 b,c 5.5 a,b,c 
Wintergreen 7.2 a 5.5 a,b,c 
LSD (P=0.05) 0.7 1.0 

 
Santa Ana, CD, Tifsport, Winter Gem and Wintergreen are performing well in these 
plots. Given the weed invasion from kikuyu and local couch, good ratings at this site 
probably indicate an aggressive and competitive variety. Conquest at this site has 
performed poorly. It and Princess had lower quality ratings than the best performers in 
December 2005, but there were no significant differences in colour at the March 2006 
assessment.  
 
Table 17: Colour ratings, Patterson River Country Club 
 
  Dec-05 Mar-06 
Santa Ana 7.0 5.3 
CD 7.0 5.3 
Tifsport 6.7 5.7 
Winter Gem 7.2 5.5 
Legend  6.0 5.7 
Conquest 5.7 4.7 
Princess 5.3 5.0 
Wintergreen 6.5 5.2 
LSD (P=0.05) 1.0 1.0 
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Conclusions and Recommendations:  
 
This is the first year report of a three year project, and grass performance may change at 
a site as it adapts over time. It is unwise to draw too many conclusions from short term 
findings. Grass performance is also variable under different conditions (eg: climate, soil 
type, irrigation and nutrient inputs, mowing height etc). It is unwise to draw conclusions 
on a grass variety growing in different conditions from yours. Bearing these points in 
mind, it is still possible to draw some conclusions at this point:  
 
1.  Couch grass and its hybrid varieties are the superior fairway surface for golf 

courses in Victoria. They have a low irrigation requirement, excellent survival 
without irrigation and rapid recovery when rainfall or irrigation occurs.  

 
2.  Of the couch grass varieties available, Santa Ana is an excellent choice for 

fairways. It has been used in Victoria since 1980 and still rates as well or better 
than later varieties for quality, shortness of dormancy and winter colour retention, 
low disease susceptibility, drought resistance and salt tolerance. Its suitability for 
greens is in question, although it has performed quite well on bowling greens for 
many years, probably because of the more intensive management. The progress 
of the Santa Ana greens at Kialla Golf Club will provide valuable information over 
the next few years.  

 
3. Santa Ana has excellent salt tolerance, and a benefit of using Paspalum 

vaginatum over couch has yet to be demonstrated in these trials.  
 
4. There are several alternative couch varieties for fairways. Unfortunately the 

highly rated variety CD is not commercially available, and won’t be for at least 
several years if at all. But other options include SS2, Tifsport, JT1 and 
Wintergreen. Several other varieties would also do well, perhaps under higher 
input levels. A couple of varieties such as CT2 and Plateau have performed very 
poorly and it is hard to see a role for them in Victoria in any situation.   

 
5. The ultradwarf varieties MS-Supreme and TifEagle have a long dormancy and 

are extremely susceptible to Spring Dead Spot. They don’t seem at all suited to 
Victorian conditions. Tifdwarf remains the better option where a very fine, dwarf 
couch is required.  

 
6. The Paspalum vaginatum varieties show great potential, but perform 

inconsistently. The variety Sea Isle 2000 provides an excellent greens surface at 
Kerang but not at Fairfield. It is essential that more trial work be carried out on 
this important species.  

 
7. Victorian golf clubs should consider C4 grasses for greens, especially clubs 

converting from sand to grass, or for clubs where limited budget, water and water 
quality has led to poor quality grass greens in the past. At the moment the 
options look like Santa Ana, Tifdwarf and Sea Isle 2000.  


