
Comparison of seed versus turf for greens establishment - trial plots at the STRI 

SEED OR TURF? 

Mike Canaway of the Sports 
Turf Research Institute looks 
at what's best for new greens 
which have to be ready in a 
hurry. 

With increasing commercial 
pressure to bring newly 

established golf courses into play 
as quickly as possible, it is often 
no longer feasible to allow long 
periods for greens to establish fol-
lowing sowing. Temptation, or 
indeed the necessity, is to use 
mature turf for establishment of 
new greens to minimise the time 
needed before play can take 
place. However, the use of 
mature turf carries with it risks. 

Modern methods of golf green 
construction involves the use of 
rootzones with a very high sand 
content, for example in the USGA 
method of green construction, or 
indeed sometimes pure sand, to 
provide free-draining conditions 
and hence the ability to play even 
after heavy rain. Importation of 
turf onto such rootzones brings 
with it the indigenous soil on 
which the turf was grown and 
with it the risk that fine silt and 
clay particles within this soil will 
cap the sand rootzone, much 
reducing its capacity to remove 
water from the surface. 

An experiment carried out a 
few years ago at Bingley with 

football type turf showed that 
even turf grown on pure sand 
could cause a great reduction in 
infiltration rates due to the 
importation of an organic layer at 

the rootzone surface. On golf 
greens such layers can become 
buried by applications of top 
dressing to present an intractable 
problem in subsequent years. A 

further risk is that weed grasses 
such as annual meadow-grass, 
present in the turf production 
fields, will also be imported along 
with the turf. Ways of minimising 
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SEED OR TURF? 

Why do we get these gross differences in water 
these problems include the use of 
turf grown on soil compatible 
with the rootzone, the use of 
washed turf where the soil is 
washed away from the turf before 
relaying using high pressure 
water jets, or by the use of juve-
nile turf typically grown on soil-
less media and harvested 6-8 
weeks after sowing. The juvenile 
turf studied at Bingley was a 
product known as Coronet Turf, 
which is grown on a thin soil-less 
mulch placed on polythene sheet-
ing on the field. Various grades 
can be produced for different pur-
poses. 

In 1990 and 1991 we carried 
out an experiment at Bingley to 
compare different establishment 
methods for newly laid golf 
greens, including seeding at two 
seed rates, the use of mature turf 
(2 grades), the use of washed turf 
and juvenile turf (Coronet Turf). 
The effects of these different 
establishment methods were 
studied on grass ground cover, 
annual meadow-grass ingress, 
playing quality in terms of hard-
ness and green speed and water 
infiltration rate of golf green turf 
established on a sand rootzone. 

The experiment was carried out 
on a pure sand rootzone overly-
ing a gravel drainage carpet, the 
rootzone consisted of 250mm of 
medium-fine sand overlying 
50mm coarse sand, which formed 
a blinding layer above the gravel 
drainage carpet. The aim of the 
experiment was to simulate con-
ditions where a newly laid golf 
green was intended to be brought 
into use as soon as possible. 
Therefore we aimed to impose 
artificial wear using a "wear 
machine" fitted with golf spikes 
just four months after seeding or 
laying of turf on the new greens. 

The construction was done in 

the early part of 1990, final 
seedbed preparation taking place 
in mid-April 1990. Alginure soil 
conditioner was applied to aid 
moisture retention and also to 
supply micro-nutrients. A propri-
etary fertiliser was applied to the 
seedbed. This contained a slow 
release form of nitrogen (IBDU) 
to prevent or reduce the potential 
leaching losses of nitrogen from 
the seedbed. Both the Alginure 
and the fertiliser were raked into 
the upper 50mm of the seedbed. 

After this the different experi-
mental treatments, which com-
prised different methods of 
establishment of golf green turf, 
were applied to the experimental 
area. These were: 
1. Bent/fescue mix sown at 35 
g/m2. This mix contained 40% 
Chewings fescue, 45% slender 
creeping red fescue and 15% 
browntop bent split between two 
cultivars, 'Bardot' and 'Highland'. 
2. The same seeds mix sown at 
100 g/m2 - a much higher than 
normal rate. 
3. Coronet Turf. This is a com-
mercially available product and it 

was grown on a netted, organic, 
soil-less mulch and delivered typi-
cally at 6-8 weeks after sowing. 
The plastic mesh netting was 
incorporated by the grower to 
facilitate lifting and handling of 
the juvenile turf. 
4. Turf grown on sandy soil. This 
was a mature turf sown with a 
mixture of 80% Chewings fescue 
and 20% browntop bent. On 
delivery it comprised about 50% 
bent, 40% Chewings fescue, 8% 
dead matter and traces of 
meadow-grass species. The soil 
attached to the turf was defined 
as a sand in textural classifica-
tion. 
5. Turf grown on heavy soil. This 
was a mature turf which con-
sisted on delivery of 65% fescue, 
15% bent, 7% annual meadow-
grass and 1% smooth-stalked 
meadow-grass, the remaining 
12% comprising dead matter and 
bare ground. The soil attached to 
this sod was described as a clay 
loam, ie a heavy soil, comprising 
35% sand: 33% silt: 32% clay. 
6. Washed turf. This was the same 
turf as described in (4) above, but 

with much of the soil removed by 
washing using high pressure 
water jets. 

The trial was given intensive 
maintenance to encourage the 
grass to establish as quickly as 
possible with a target date for the 
start of "play" four months after 
the initial sowing and laying of 
the turf. 

Much data was collected from 
the trial as mentioned above, 
however, in this article I want to 
draw attention to the effects of 
the different treatments on the 
ability of the turf to remove water 
from the surface, ie. water infil-
tration rate. Clearly the purpose 
of a sand-based green is to pro-
vide free-draining conditions. If 
the turf supplied caps the root-
zone then clearly much of the 
effort which has been put into the 
golf green construction has been 
wasted. The diagram, right, 
shows the water infiltration rate 
at three different stages during 
the experiment. 

Four months after sowing, in 
August 1990, the different plots 
of golf green turf were considered 
ready to receive artificial wear 
treatments using our wear 
machine fitted with golf spikes. 
Infiltration rate measurements 
were made using an apparatus 
known as a double ring infiltrom-
eter. The results showed that the 
different methods of establish-
ment had no significant effect on 
infiltration rate at this stage, 
although some differences were 
observed these were statistically 
not significant one from another. 
(NB: key to the experimental treat-
ments in the diagram as follows: 
NL = normal seeding, HR = high 
rate of seed, CO = Coronet Turf, 
TSS = turf grown on sandy soil, 
THS = turf grown on heavy soil, 
WT = washed turf.) 
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infiltration rate among turf treatments? 
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By December 1990 when the 
artificial wear treatments had 
been in progress for some time, a 
dramatic reduction in the infiltra-
tion rate of the green surface had 
occurred. From values in excess 
of 200 mm/hr before the wear 
treatment started, infiltration 
rates were reduced on all treat-
ments but most dramatically on 
those treatments where mature 
turf had been used in the con-
struction process. The water infil-
tration rate on the sod grown on 
heavy soil was reduced from 211 
mm/hr to only 12 mm/hr in 
December 1990. The turf grown 
on sandy soil and the washed turf 
gave higher values of 32 and 51 
mm/hr respectively. The Coronet 
Turf and the seeded treatments 
both gave infiltration rates at this 
stage in excess of 100 mm/hr. 
After a further period of wear in 
May 1991, the seeded treatments 
and Coronet Turf still retained 
water infiltration rates in excess 
of 100 mm/hr, although the 
seeded treatments at this stage 
were considerably higher than 
the Coronet Turf. This was 
because these had effectively 
started to wear out and therefore 
the sand surface had become 
exposed, the Coronet Turf and 
the mature treatments, however, 
had resisted the action of wear 
following the short period of 
establishment to a much greater 
extent. Although there were some 
differences in water infiltration 
rates among the mature turf 
treatments, ie. the turf grown on 
sandy soil, heavy soil and the 

washed turf, statistically these 
differences were not significant. 
In studying the results for both 
December and May, there does 
seem to be some benefit in the 
use of washed turf if mature 
grades of turf have to be used. In 
the UK, turf washing has not 
become prevalent, but in other 
countries it is widely practised, 
for example in Australia. Perhaps 
the findings of this trial will 
encourage some of the turf grow-
ers to experiment with systems 
for turf washing. 

The question remains: why do 
we get these gross differences in 
water infiltration rate among turf 
treatments. Part of the explana-
tion is doubtless the mineral mat-
ter imported along with the turf 
as discussed above. However, one 
of the measurements which was 
made during the experiment was 
the depth of the organic and min-
eral layer at the surface present 
in the different turf plots at the 
end of the experiments in May in 
1991. Thickness of this surface 
layer ranged from 3mm thick in 
the seeded treatments (at the low 
seed rate) to 17mm thick in the 
case of the turf grown on heavy 
soil. We found that the loss of 
water infiltration rate was 
strongly correlated with the thick-
ness of this layer and its organic 
matter content. In other words, it 
is not just the importation of min-
eral matter which is important, it 
is also the importation of the 
organic matter at the soil surface 
which contributes to the loss of 
infiltration rate in the case of 
mature turf. The washing process 
not only removes much of the 
mineral soil matter, it also has 
the effect of root pruning and 
removal of organic matter as well 
and therefore this is the most 
likely explanation for the 
improvement seen in the washed 
turf. In the case of the Coronet 
Turf, because it is still at a juve-
nile stage, although it is grown 
on an organic mulch it does not 
have the time to form the matted, 
fibrous type of organic layer often 
seen at the surface of mature turf. 
You could argue that a sward 
established from seed or from 
juvenile turf will also produce 
organic matter and so, in time, 
the situation will be no different. 
Although this would be true if no 
remedial action were taken, the 
aim of top dressing with sandy 
materials, as part of a golf green 
management programme, is to 
dilute this organic matter with a 
permeable material as the 

organic matter accumulates. In 
contrast, in turf production fields, 
this top dressing would not be 
carried out and furthermore in 
many cases clippings would be 
returned at least at some stages 
of the turf growing period, fur-
ther aggravating accumulation of 
organic matter at the surface. 

In conclusion, the use of 
mature turf for establishment of 
golf greens has increased greatly 
over the past 20 years and it 
seems likely on the basis of the 
results presented here, that we 
may actively be causing problems 
of our own making. Even if we 
use turf grown on very sandy soil, 
very large reductions in infiltra-
tion rate can occur even in a rela-
tively short period of time. This 
could lead to development of 
other problems, such as black 
layer. The problem can be 
reduced by the use of washed turf 
or by the use of a juvenile turf 
where there is insufficient time 
for establishment using seed. The 
Coronet Turf had no detrimental 
effects on playing quality, apart 
from some initial softness which 
soon disappeared. Furthermore, it 

was completely free of annual 
meadow-grass contamination 
which was not the case with the 
turf grown on heavy soil. I do not 
want to create an alarmist 
impression with this article, sug-
gesting that we should not use 
mature grades of turf for golf 
green establishment. There are 
many good suppliers of turf who 
go to great lengths to provide the 
best quality turf for golf green 
construction, both in terms of 
botanical quality and the soils 
used in production fields. Fur-
thermore, in the short experiment 
carried out, the mature grades of 
turf did show the greatest dura-
bility in response to the wear 
treatments. What the experiment 
does show is how essential it is 
after golf green construction to 
carry out remedial action where 
mature turf has been used, due to 
pressure of time. Such remedial 
action could include intensive 
hollow tine coring to remove 
some of the organic and mineral 
matter, together with sand top 
dressing to provide permeable 
channels for the movement of 
water and air into the profile. 
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SEED OR TURF? 
'Turf can look very good at lawn heights of cut but very 
poor when mown down for a green' 

The e f f e c t s of golf wea r on d i f fe ren t red fescue cu l t i va rs 

Tab le 1: Comb ined l ist show ing the t op 10 cu l t i va rs of Chewings fescue and 
t h e t o p 10 cu l t i va rs of s lender c reep ing red fescue for use in golf greens. 
Cultivar Tolerance of Shoot Short Freedom from Summer Winter 

close mowing density growth red thread greenness greenness 
Barcrown 8.7 9.0 7.2 8.1 MG DG 
Center 7.4 7.5 6.6 7.2 MG MG 
Lobi 7.3 7.5 6.3 6.9 DG MG 
Smirna 7.3 7.3 6.7 5.9 MG MG 
Frida 7.1 7.4 6.7 7.3 MG MG 
Olivia 7.1 7.3 7.3 6.7 DG MG 
Enjoy 7.1 7.3 6.7 6.7 MG MG 
Logro 7.0 7.4 6.2 6.9 MG MG 
Bargreen 7.2 7.2 7.7 7.3 DG MG 
Jupiter 7.1 7.1 6.3 5.9 DG DG 
Estica 7.1 7.1 6.7 5.3 MG DG 
Oriflamme 7.2 6.9 6.3 6.0 DG DG 
Recent 7.1 6.9 6.0 4.6 DG DG 
Baruba 7.0 6.9 6.4 7.1 MG DG 
Waldorf 6.9 7.0 6.1 7.5 MG MG 
Liprosa 6.8 6.9 6.2 5.8 MG DG 
Rainbow 6.8 6.9 6.5 6.9 MG MG 
Roulette 6.8 6.8 7.4 7.5 MG DG 
Horizon 6.7 6.8 5.8 6.1 DG DG 
Dawson 6.7 6.5 5.4 5.5 DG DG 

Tab le 2: Commerc ia l l y ava i lab le cu l t i va rs of b r o w n t o p (A. tenuis and 
A. castellana) and c reep ing ben tg rasses for use in golf g reens 
Cultivar Shoot Fineness Short Freedom from Summer Winter 

density of leaf growth red thread greenness greenness 
A. tenuis 
Heriot 7.7 7.5 7.1 5.7 MG DG 
Sefton 7.6 7.7 5.6 4.6 MG DG 
Lance 7.4 7.2 6.6 6.3 MG MG 
Bardot 6.5 7.2 6.7 5.8 MG MG 
Duchess 6.3 6.9 6.7 5.5 MG MG 
Saboval 6.1 6.9 5.7 5.5 MG DG 
Egmont 6.9 5.9 5.9 6.3 MG DG 
Tracenta 6.0 7.0 7.4 4.1 MG MG 
A. castellana 
Highland 4.8 3.6 3.6 3.6 LG DG 
A. stolonifera 
Penneagle 5.9 5.1 6.1 6.8 MG MG 
Carmen 5.9 5.6 5.3 6.6 LG MG 
Penncross 5.7 5.4 6.3 6.6 MG MG 
Prominent 5.5 5.7 5.3 7.1 MG DG 
Emerald 5.2 5.1 6.3 6.5 MG MG 

P e t e r H a y e s o f t h e S p o r t s T u r f 
R e s e a r c h I n s t i t u t e l o o k s a t 
t h e t o p g r a s s e s - w h e t h e r 
c h o o s i n g t u r f o r s e e d . 

The STRI is the only indepen-
dent organisation in the UK 

which conducts merit tests on dif-
ferent amenity grasses. The Insti-
tute has carried out such work 
since its foundation in 1929 and 
has maintained a structured grass 
testing programme since 1957. 
All commercially available 
grasses which are suitable for use 
in the UK have been tested in this 
programme. 

At the present time 14 grass 
species and 365 different grass 
cultivars are being evaluated at 
the STRI. These grasses are tested 
for different uses in one or more 
of 20 separate grass trials. In 
total, there are in excess of 5,000 
individual grass cultivar plots at 
the STRI. Data collected from the 
many grass trials are used to 
update the annually published 
'Turfgrass Seed' booklet which 
lists commercially available 
amenity grasses in order of merit 
for different uses. This booklet is 
widely distributed to many differ-
ent users of amenity grasses. No 
greenkeeper should be without 
an up-to-date copy of this book-
let. 

Of the 365 different grasses in 
trial at the STRI, 192 are com-
mercially available and listed in 
'Turfgrass Seed 1994'. Within this 
number there are 33 Chewings 
fescues, 25 slender creeping red 
fescues, 19 strong creeping red 
fescues, 13 browntop bents 
(including 'Highland') and 6 
creeping bents. This gives the tra-
ditional greenkeeper a total of 90 
different grasses to choose from 
for use on the golf course. 

The 'Turfgass Seed' booklet 
also provides information on the 
performance of these grasses. 
This information should help the 
buyer of seed and turf to select 
the right grass types and cultivars 
for the intended use. For turf it is 
important that the grower has 
used the appropriate grasses and 
in this case, the greenkeeper 
'hopefully' will ask about the 
grass cultivars from which the 
turf has been grown before he 
completes his purchase. Turf can 
look very good at lawn heights of 
cut but very poor when mown 
down for a green. Please note 
that seeds mixtures containing 
better quality grass cultivars and 
turf grown from such cultivars 

may cost more than those which 
contain poor quality grasses. 
However, poor grasses will limit 
the performance of turf, irrespec-
tive of how well that turf is man-
aged. Cheap grasses can become 
very expensive if they do not per-
form at the desired standard and 
as a result require extra mainte-
nance or, in the extreme, need to 
be replaced. 

In the 'Turfgrass Seed' booklet 
there are three tables detailing 
the performance of red fescue 
cultivars, one each for Chewings, 
slender creeping and strong 
creeping red fescues. Of these 
grasses only the better cultivars 
of Chewings and slender creeping 
red fescues are able to withstand 
the very close mowing and wear 
which a golf green receives. At 
the STRI we now advise that a 

mixture of Chewings and slender 
creeping red fescues are used in 
seeds mixtures for golf greens, 
rather than the traditional 80% 
Chewings fescue, 20% browntop 
bent mixture. In this respect, we 
suggest that a mixture of 40% 
Chewings, 40% slender creeping 
red fescue and 20% browntop 
bent is used. To help readers of 
Greenkeeper International choose 
cultivars of Chewings and slender 
creeping red fescue for use in golf 
greens, I have compiled a table 
for those grasses based on 'Turf-
grass Seed' 1994 ratings. This 
table contains the best 10 culti-
vars of each of these types of 
grasses. This information is pre-
sented in Table 1. 

The performance of commer-
cially available cultivars of 
browntop and creeping bent 

grasses are described in one table 
in the Turfgrass Seed' booklet. 
However, this is divided into 
three sections, one each for: 
Agrostis tenuis - browntop bents; 
A castellana - browntop bent 
(Highland); and A stolonifera -
creeping bents. Data from 'Turf-
grass Seed' 1994 for established 
cultivars of these grasses are pre-
sented in Table 2. At present the 
STRI advises that only the very 
best cultivars of A tenuis brown-
top bents are used in seeds mix-
tures for golf greens. 

Having selected an appropriate 
seeds mixture, there are two 
other factors which need to be 
considered: purity and germina-
tion. These factors are covered by 
the official seed regulations, 
which set legal minimum stan-
dards for germination and purity. 
For example, seed of perennial 
ryegrass, when sold, should have 
a minimum germination of 80% 
and an analytical purity (pure 
seed content) of 96%. Similarly, 
red fescue seed should have a 
minimum germination of 75% 
and an analytical purity of 90%. 
Such minimum standards may be 
acceptable in general use, but 
unacceptable for specialist uses 
such as golf and bowling greens. 
In such cases, a few weed grasses 
can dramatically increase mainte-
nance requirements and as a 
result costs. They will also delay 
the establishment of a usable 
green. High germination rates are 
desirable as a greater number of 
the seeds sown will initially con-
tribute to the new sward. In addi-
tion, germination is often 
associated with vigour. Seeds 
with high vigour tend to germi-
nate faster and more evenly. 
They also produce, as the name 
suggests, more vigorous 
seedlings, which are better able 
to withstand the arduous early 
days of establishment. Informa-
tion regarding seed purity and 
germination should be supplied 
with the seed by all good seed 
merchants. Buyers of seed should 
ask for and be prepared to pay 
more for seed which exceeds the 
minimum certification standards, 
especially if their particular appli-
cation demands a high quality 
finish. 

M Turfgrass Seed 1994 is available 
from the STRI at a cost of £1.50 
including postage. Tel: 0274 
565131 or write to The Sports 
Turf Research Institute, Bingley, 
West Yorkshire BD16 1AU. 




