Institute Publications

The following Institute publications
have been issued over the past twelve
months:

Newsletters: Numbers 16, 17, 18,
19, 20.

Extension Bulletin: E/5 — Trials
with Trickle Irrigation.

Lincoln Papers n Water
Resources: Numbers 8 and 9: The
Proceedings of a Symposium on
Watershed Management.

Test Reports :

T/35 Mk 2 Tartan Speedspreader
with Fenitrothion.

Mk | Tartan Speedspreader
with Fenitrothion.

Trough valve Philmac.
Effluent Spreaders :

Hutchinson.

Maxwell.

Davies J33.

Bauer 12.

Bauer 15.

Wright Rain 9.

Wright Rain 14.

Doherty Bulk Distributor.
Ammonium Sulphate.
Doherty Bulk Distributor.
Granulated Superphosphate.
Doherty bin/Dibble spinner.
Granulated Superphosphate.
Doherty bin/Dibble spinner.
Ammonium Sulphate.
Vicon Varispreader.
Ammonium Phosphate.
Vicon Varispreader. Granu-
lated Superphosphate.
Vicon Varispreader. Urea.
Vicon Varispreader. Crop-
master hi Yield.
Vicon Varispreader.

T/36

T/37
T/38

Crop-

NEWSLETTER

master extra.
T/48 Vicon Varispreader.
ammonium Phophate.
Copies of these publications are
available from the Institute :
Lincoln Papers in Water Resources;
$1.00.
Test Reports, 10 cents.
Extension Bulletins and Newsletter,
Free on request.

Di-

Institute Engineers on
Extended Leave

In March two research officers with
the Institute will be commencing per-
iods of extended leave without pay.
Jokn Hager plans to travel extensively
in the United Kingdom, Europe and
America and will be away for twelve
months. He hopes that his tour will be
a ‘mind broadening experience’ and
that on his return to the Institute next
year he will be much more aware of
the wide world which begins on the
other side of the Tasman. Naturally
John will also take every opportunity
to visit any agricultural research estab-
lishments along his line of travel, and
he is making arrangements to spend
some time with the N.ILA.E. at Silsoe
in England and to visit Professor Wes-
ley Yates (who was research fellow
with the Institute last year) at the
Davis campus in California.

Terry Heiler is to join a team of
experts who will be leaving early in
March to spend two months on the
eastern islands of Indonesia. The
team is to undertake a reconnaisance
to determine the economic feasibility
of establishing large scale beef-
cattle enterprises in the Celebes,
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Sumbawa, Flores and Timor. The
work will be part of New Zealand’s

Terry Heiler—on reconnaissance to
Indonesia under the Colombo Plan.

aid under the Colombo Plan. The
final aim of the scheme of which
this investigation is a part is to
relieve population pressure on those
islands of Indonesia such as Bali
and Java which have population
densities among the highest in the
world. The plan was first put to the
World Bank by the Indonesian
government in 1967 who in turn
requested the New Zealand govern-
ment to undertake the preliminary
investigation. The preparations were
made in New Zealand by Asian New
Zealand Development Consultants,
a non-profit making organisation
which undertakes the operation of
specific projects in our foreign aid




programme.

The five man team will be led by
Professor J. D. Stewart, head of the
Department of Farm Management
at Lincoln College and director of
the Economic Research Unit, and

John Hager—gone to foreign parts for
twelve months.

includes a soil scientist, an agrono-
mist, a farm management consultant
and Terry Heiler as hydrologist.
From the beginning of March to
the end of April they will be en-
gaged in field investigation. The
investigation will be concentrated
on five 25,000 acre blocks which
have been identified by Professor
Stewart in an earlier survey. The
general technical feasibility of main-
taining profitable beef cattle pro-
duction and export on each of the
blocks will be assessed. The investi-
gation will include analysis of soil
types, fertiliser and water require-
ments, the development of water
supplies for stock and domestic use
and the establishment of stock routes
to export points. The transport of
stock, port handling facilities,
quarantine and stock housing and

potential markets are other matters
which will come under examination.

With the field work completed
and after the team has returned to
New Zealand, a report will be
written and submitted to the World
Bank authorities in June.

Dutch Harrow, Shallow
Seed-Bed Technique and
Chemical Incorporation

All of our farm crops with the ex-
ception of potatoes are established
from seed and in many cases this is
done annually. Since the earliest days
of cropping the importance of plant
establishment has been recognised in
the saying: “A crop well sown is a
crop haif grown.” Surely good estab-
lishment is even more important now
when we depend on mechanized
methods in farming.

To get the best out of our
machines when growing any crop we
must present them with conditions
which are as uniform as possible.
Variations in growth rate, the habit
of individual plants or time of matu-
rity make it difficult to set machines
to perform efficiently. Effective weed
and pest control may be impossible.
In many cases both quality and yield
at harvest may be lowered.

Uniformity of crop depends large-
ly on the start the crop receives and
uniformity of establishment is de-
pendent on the seedbed provided.
We cannot hope for a uniform crop
without an even germination of seed.
As our cropping becomes more in-
tensive and the use of machinery in-
creases we must look at our seed
beds much more seriously than
many of us are doing today.

How were our present methods of
seed bed preparation evolved? Are
we not inclined to use methods
which have become traditional with-
out thinking very much what we are
doing? Are these methods not a relic

of the days when we had a dense
mat of browntop turf to contend
with and the more this was ripped
and battered the better the crop we
were likely to get? This approach
seems to persist and at the same time
there appears to be a belief that with
the ready availability of power the
more effort we can put into our soils
the better will be the resulting crop.

Many thousands of man and trac-
tor hours are most certainly being
wasted in producing what is any-
thing but a good job when it is
finished. By looking at the require-
ments of a good seed bed and de-
vising simplified methods to obtain
them it is likely that results as good
or better can be achieved, in many
cases much more quickly and much
more cheaply.

A seed bed should enable us to
place the seed beneath the soil sur-
face so that:

(a) it will be buffered against chan-
ges in the weather;

(b) It will be in contact with a sup-
ply of soil moisture;

(c) it is protected from birds.

In addition, it should be possible
to place the seed uniformly at the
required depth in soil having a suit-
able structure for the developing
roots to penetrate for anchorage and
to find water and nutrients.

To mechanically introduce the

seed and still obtain the uniformity
sought a number of more detailed
requirements can be added.
(1) The seed bed should be level.
Most operations are carried out by
wheeled tractors and implements.
Consistent treatment in cultivating,
sowing, and perhaps spraying can-
not be given on an uneven surface.
The local undulations formed main-
ly by previous cultivations can be re-
moved by moving a relatively small
volume of soil.

(2) The seed bed should be firm and
of uniform density. A rolled surface,
hard on the high spots and soft in
the hollows, does not allow the set-




The
harrow.
simple manufacture.
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ting and maintaining of working
depth.

(3) The seed bed should be fine but
this is necessary only on the top
where the seed is placed. Fine soil
around the seed permits rapid trans-
fer of moisture into the seed. If the
ground was originally well ploughed
with a mouldboard plough the un-
derlying soil will have been suffici-
ently fractured in most cases to al-
low easy root penetration.

(4) The seed bed must be moist at
drilling depth. Immediate germina-
tion is needed if our aim of uniform-
ity it to be achieved.

Having stated our requirements,,
how do we obtain them? A method
of doing just this was developed in
Britain and Europe and this shallow
seed bed technique as it is called has

version of
Steel construction

the Dutch
makes for

been shown to work well under
many New Zealand conditions.

For spring sowing in dry areas a
maximum reserve of soil moisture
can only be obtained by autumn or
winter ploughing but in other dis-
tricts spring ploughing is satisfac-
tory.

If crop is to follow old grass the
ground should be worked to destroy
the sward, then ploughed as well as
possible. Finishes should be kept
shallow and all turf or weed growth
completely buried.

After ploughing nothing further
is needed until immediately prior to
sowing so that weeds have no
chance to emerge before the crop.
With spring ploughing a partial
treatment is given immediately
ploughing is completed to consoli-

date the surface. However, the final
preparation is not made until sow-
Ing time.

Although there is nothing unusual
about any of this, there is a major
difference in the method used to
prepare the final seed bed.

In the traditional treatment, discs
and grubbers are used to lift the
underlying soil and at the same
time the surface tilth produced by
weathering is lost between the
clods brought up. At each stirring
moisture is lost, and in drying con-
ditions clods often become baked
so that the roller is brought out to
crush them. A cycle of lifting up
and squashing down the soil deve-
lops. Valuable soil moisture is lost
and the fine tilth needed on top is
lost in the depth of soil.

When something approaching a
suitable surface tilth is obtained
consolidation is difficult because of
the depth of the working, and the
drill sows at varying depth into soil
which might or might not start the
seed growing before the next rain-
fall.

In shallow seed bed practice shal-
low working from the surface down
with a heavy straight-tined imple-
ment keeps any weathered tilth on
the surface. The depth of tilth is
progressively deepened and no raw
soil or clods are brought to the
surface.

Excellent seed beds can be pro-
duced on winter ploughed ground,
with two or three passes. One or two
further passes may be required on
spring ploughed ground. Discing,
grubbing or rolling is unnecessary.

For this work the N.Z.A.E.I. has
developed its own version of the
Dutch Harrow. Similar implements
made of timber bars with square
tines have for some time been
used in Europe. However, the re-
cent model built in New Zealand
has rounded tines set in steel bars.
Tine length is limited to 4 inches.

The four bars combine the effects
of clod crushing, harrowing and




and four lighter chains lift the im-
plement for transport or clearing
trash.

While turning, the boom tends to
stay in line with the harrow and
pivots about one of the side mem-
bers of the A-frame. This lifts the
rear of the harrow partially out of
work making turning easier.

A safety strap is fitted to prevent
the A-frame and boom separating.
The harrow cannot come into con-
tact with the tractor tyre and join
the driver on the seat. Also in the
unlikely event of the main tow
chains breaking and the harrow

effectively becoming (unhitched on/

the top link, the strap will limit the
amount by which the tractor can
rear. The carrying frame has ample
strength to prevent the tractor over-
turning backward. A safety frame,
however, should still be fitted to the

tractor.

In work the tractor hydraulic lift
is set so that the bottom pipe mem-
bers of the boom are parallel to and

about 12 inches above the ground.
The suspension chains are slack to
allow the harrow to follow ground
contours. Slight adjustment of the
height of the tow chains will pre-
vent any build-up of soil on the

Detail of A-frame

The Dutch harrow at work.

front tine bar.

The harrow can be operated at
any speed. Six to seven miles an
hour is quite realistic, although a
slower speed is recommended for
the first pass. This should be given
in the direction of ploughing. Sub-

and safety strap

Published by the
ecring Institute, Lincoln College, Canterbury
by the Lincoln College Press

New Zcaland Avricultural, Engin-
Printed

sequent passes can be in any direc-
tion.

A recent advance in chemical
weed control is the use of soil incor-
porated herbicides. These are work-
ed into the top layer of soil. The
dose rate of some of these chemicals
is relatively critical so an even app-
lication and an even incorporation
are essential. The Dutch Harrow
has proved to be an ideal imple-
ment for this. Since cultivation is
shallow there is no risk of over-
diluting the chemical by mixing too
deeply. Neither is raw soil carrying
weed seeds brought to the surface
to overlie the treated layer. Several
passes at speed give a thorough and
eéven 1ncorporation.

The Dutch Harrow is constructed
of materials readily available in
New Zealand and the manufacture
requires only simple sawing, weld-
ing and drilling equipment. (De-
tailed plans for the construction of
this implement are available from
the Institute).
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