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the engine, this being ideal for operating 
hydraulic pumps and may also be possible for 
use with mowers etc. Front lifts and PTO's offer 
interesting options for doubling tractor use and 
efficiency. 
TRANSMISSION 
While the most basic tractors only offer a lim-
ited number of gear ratios, top spec, machines 
have so many gears that the operator can often 
be confused. Gear ratios are more rational on 
contemporary machines and recent years have 
seen the advent of the 'shuttle' - one lever to 
change quickly and easily from forward to 
reverse. The most obvious use is for loader 
work, though there are many other manoeuvre 
intensive operations where shuttle is an advan-
tage. 

Drainage, coring and a number of other oper-
ations require especially low speeds and many 
tractors offer an optional creeper gear. On 
some this is easily installed without disman-
tling,whilst on others it becomes a factory built 
job. Forty km/h (25 mph) available on many 

new tractors 
makes for faster 
travel - although 
20 mph remains 
the maximum 
legal limit on the 
road. Hydrostatic 
drive is readily 

The John Deere Cab available on 
- luxury personified many compact 
ranges though very few standard tractors offer 
other than conventional gearboxes - perhaps 
because of the cost of larger units. Thus the 
clutch remains the greatest liability in transmis-
sion, though there are some tractors with 
clutches of greater capacity and longevity. 
Brakes are now both reliable and effective, a 
very limited number also having front wheel 
brakes,while all new machines are now 
required to have trailer braking. 

The operator's platform has an important 
bearing on work output, and though cabs have 
become standard on agricultural tractors they 
still rate as an 'option' on compacts, TVM's and 
ATVs. Many operators prefer a roll-bar and 
open air rather than the somewhat claustro-
phobic atmosphere of the cab, though today's 
cab is much more comfortable and affords eas-
ier access. 

If the major use is as personal transport then 
access must be a prime consideration and cer-
tainly all tractors (and cabs) are not equal. But 
then the tractor is NOT intended for this use -
the ATV is. 

There are a whole range of other options, 
some being easily added - such as loaders -
and detached when not needed, though others 
have to be factory fitted. Downswept exhausts 
are preferred by many who work close to or 
under trees, and extra spool valves give more 
external services. Another interesting option -
standard on a limited number of models - is 
reverse drive, which puts the work in front of 
the driver. With mowers this also avoids wheel-
ing the grass in front of the cutter and reverse 
drive also works well with fork-lifts. 

What to use, how to use it 
In this 11-page 
feature, KEITH 
McKEE explains 
the not-so-
obvious 

elements of turf 
nutrition: and we 
take a look at 
the developing 
market and its 
approach to golf 
green 

fertilisation in 
France 

Turf on golf courses is, ironically, unnatural. That is, it is an 
artificially maintained flora which could not survive 

untended, unlike the stable ecosystem of, say, a sandy heath-
land. Throughout a playing year, golf course turf will be tram-
pled, kicked, scratched, torn, swiped with clubs and run over by 
buggies. IT WILL ALSO BE PLAYED UPON WHEN IT SHOULD 
BE CLOSED. Throughout all of this bombardment it should be 
presented like a championship course all year round. To ease 
such stress and produce playable, resilient turf that will keep 
members happy, today's greenkeeper runs a balanced mainte-
nance programme of mechanical operations, irrigation and 
nutrition. Whilst this article covers nutrition only, the other ele-
ments of good turf management are just as important. 

There is no doubt that to grow properly, plants need nutri-
ents. These nutrients are well known: nitrogen, phosphorus, 
potassium and a whole variety of trace elements. Like general 
turf management, all these elements are important, with a defi-
ciency of one upsetting the balance essential for turf growth 
and survival. 

The nature of these nutritional elements is critical too. It is 
widely recognised that agricultural fertilisers are totally unac-
ceptable for golf course grasses, especially fine turf. Certainly 
they are not easy to apply. Most important, however, is the pri-
ority of agricultural fertilisers to produce yield. For sports turf 
the priority must be quality. If quality is the key objective for 
the greenkeeper then he must be careful in drawing-up a nutri-
tional programme that is right for his course. 

The only common rule that applies here is that one golf 
course in not the same as the other. Each is as individual as a 
fingerprint, indeed the seventeenth green on any given course 
may not be necessarily the same as the eighteenth. Fertiliser 
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Organic sources in focus 
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requirements will vary for a number of reasons: weather, 
soil/substrata type, level of rainfall, frequency of mow-
ing, wear and tear etc. Despite this, the greenkeeper 
should consider some general principles before devising 
a tailor-made feeding programme. 

STRI specialists, Isaac and Canaway, believe that fine 
turf requires 200-250 kg N/ha per year, with experi-
ments carried out at Fisons Levington Research Station 
over many years supporting this view. Certainly the 
Greenmaster fine turf fertiliser range was developed with 
this in mind. In his study of pure sand greens, Dawson 
believes nitrogen should be applied in excess of 250 kg 
per hectare per year. This is because of the greater leach-
ing effect of such greens. 

It should also be remembered that 'natural soil' greens, 
routinely top dressed with sand, will, over the years, 
become increasingly similar to greens originally con-
structed from sand. Nutrition must be adjusted accord-
ingly. 

Fine turf grasses can only take up nitrogen in the form 
of ammonium or nitrate. There are numerous com-
pounds which provide these elements either directly, 
e.g.: ammonium sulphate and ammonium nitrate, or 
indirectly, e.g. hoof and horn, dried blood, urea and 
isobutylidene diurea (IBDU). 

Not all sources are suitable for fine turf, but ammo-
nium sulphate has proved to be the most successful form 

of 'rapid' release nitrogen, as it 
encourages good growth, colour, 
superior texture and uniformity of 
Agrostis and Fescue species. It 
also reduces pH. 

This can be desirable where a 
soil is not naturally acidic, but 
over use can lead to low vigour, 
poor drought resistant swards 
which are prone to thatch devel-
opment, and the ingress of weeds. 
Ammonium sulphate can also 
scorch grass. To overcome these problems; products like 
Greenmaster fertilisers have included some organic or 
ureic nitrogen in their formulations. 

Concerns for the environmental well-being of golf 
courses have raised the profile of organic sources once 
again. Hoof and horn in particular can give very good 
results as a slow-release nitrogen source. However, it is 
expensive and - in its natural form - difficult to use. 
Other organic mixes like those based on cow slurry can-
not match the N, P, K analysis that turf demands and 
which inorganics offer, which makes the recent launch of 
Sportsmaster Organic outfield turf fertilisers all the more 
interesting. In this case, the Company have formulated 
organic nutrient sources into an easy-to-use mini pellet 
that feeds the grass as well as good inorganic equiva-
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New Fisons 
Sportsmaster 
Organic - the 
organic fertiliser 
designed to 
spread and 
perform as accu-
rately as the bext 
conventional 
fertilisers 

WELCOME TO A WORLD WHERE 
THE GRASS IS ALWAYS GREENER. 
Rhone-Poulenc provides the professional with a range of 
effective, dependable products to control turf diseases. 

ROVRAL GREEN is a contact fungicide with both curative 
and preventative action. It's quick action in combating 
turf disease makes it the ideal product to rely on at any 
time of the year. 

QUINTOZENE WETTABLE POWDER is a contact fungicide 
which controls the main disease problems of U.K. turf. Use it 
to ring the changes and keep one step ahead of turf disease. 

MILDOTHANE TURF LIQUID is ideal for use during periods 
of active grass growth when it's systemic action both 
cures and prevents disease. 

1 Rovral and Mildothane are also available in CDA 
1 formulations. No water to add, no mixing, no handling 
I of chemicals - and both products can be applied through 
1 most CDA lances with a droplet size of 200-300 microns. 

RHONE-POULENC 
Environmental Products, Regent House, Hubert Road, Brentwood, Essex CM14 4TZ. Telephone 0277 261414 

ROVRAL CONTAINS IPRODIONE. QUINTOZENE WETTABLE POWDER CONTAINS QUINTOZENE. MILDOTHANE CONTAINS THIOPHANATE-METHYL A O A D 

READ THE LABEL BEFORE YOU BUY: USE PESTICIDES SAFELY «ef 
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AQUA-GRO 
WETTING 
AGENT 

• Maintains\ 
deeper 
rooting 
• Improves 
effectiveness of 
fertilisers 
• Drains excess water 
quickly 
• Early spring green up 

Aqua-Gro Liquid - for applying with sprayers I 
Aqua-Gro Spreadable - for applying through a spreader 

Aqua-Gro Granular - for horticultural situations 
Aqua-Gro Concentrate - for applying during hose pipe i r r iga t i^^H 

AQUA-GRO 
^ ^ ^ The wetting agent you can trust 

Supaturf Products Limited Old Fosse Works, 
Coventry Road, Narborough, Leicester LE9 5G J 

STOCKISTS: R. Aitken (Seedmen) Ltd, GLASGOW Tel: 041 440 0033 • 
Aitken Sportsturf Ltd, TADCASTER Tel: (0937) 834746 • E T Breakwell Ltd, 
SOLIHULL Tel: 021 733 3344 • Collier Turf Care Distributors Ltd, NORWICH 
Tel: (0603) 870944 • John Lindsay Professional Sportsturf, CO ARMAGH 
Tel: (0762) 339229 • Stewart & Co Seedsmen Ltd, DALKEITH Tel: 031 663 
6617/8/9 • Sta-Brite Products Ltd, BASINGSTOKE Tel: (0256) 811811 • 
Avoncrop Amenity Products, BRISTOL Tel: (0934) 820868 • 
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lents. The presentation of 
organics in such a useful for-
mulation is an important 
breakthrough for today's 
greenkeeper; though whether 
we will be able to provide simi-
lar fertilisers for fine turf 
remains to be seen. 

Inorganic sources of slow-
release nitrogen are very popu-
lar in both the United States and Europe, though in the UK a conflict 
of opinions has stunted their use. If applied properly however, slow 
release fertilisers can be a valuable, labour saving tool. 

Applied on its own, granular IBDU will show a good turf growth 
and colour response after about five or six weeks, which is then sus-
tained for several weeks. The apparently slow start is no disadvan-
tage because a 50% rapid release nitrogen/50% IBDU fertiliser mix 
will give a good initial response as well as a sustained response. For 
example, Greenmaster Super N (24: 0: 0) will show a relatively even 
response for about twelve weeks. It is important, however, that the 
mix is 50 : 50 and the declared nitrogen levels are fairly high. Fifty 
per cent of not very much is a complete waste of money. 

Whereas it is widely accepted that nitrogen fertilisation is vital for 
fine turf, the supply of other nutrients is much more contentious. 
There is no dispute over the fact that phosphorus is essential, as it 
assists in storing and transporting energy. Potassium, too, is impor-
tant in activating enzymes that help increase resistance to fungal 
infections. All other essential nutrients have similarly well-defined 
roles. The contentious debate centres not on ingredients, but on the 
quantities that should be applied. 

An application of 47-70 kg of phosphorus per hectare and 85-140 
kg of potassium per hectare per year is a satisfactory guide. The vital 
key, however, lies in soil analysis. Stansfield's STRI report (1985) 
suggests that many golf and bowling greens contain adequate levels 
of phosphorus and potassium. In these cases it is wholly appropriate 
to use a nitrogen only fertiliser. Products with or without P and K are 
offered to suit individual circumstances but it must be borne in mind 
that these reserves will run out one day and playable sport turf does 
need P and K as part of its feeding programme. 

Nutritional policy must be balanced. That balance can be achieved 
by reviewing the quantities of nutrients in the soil and by determin-
ing nutrient levels lost through clippings. The formulations that 
make up the Greenmaster and Sportmaster ranges are designed to 
make up for the natural imbalances the game of golf creates. They 
are also designed to complement the other key elements of turf man-
agement from pic. to aeration, irrigation to seeding. Getting the bal-
ance right will bring success to any greenkeeper. 
# Keith McKee is European Technical Adviser, Fisons pic, Ipswich. 

Nitrogen versus 
other nutrients: 
conflict 
goes on 




