Proceedings of the NewZealand Grassland Association 55 5961

(1993) 59

The long-term use of nitrogen fertiliser

Abstract

In 1969 the initial objective in using a nitrogen
compound fertiliser was to bridge a feed deficit in
late winter-early spring. Further advantages were
observed, including an improvement in pastures
from browntop to ryegrass dominance, better
growth into dry summer, and faster recovery from
droughts. Diammonium phosphate (DAP) was also
incorporated into land development out of manuka,
resulting in much faster establishment of dense
pasture. Cost comparisons with superphosphate
encouraged the use of DAP as an annua
maintenance fertiliser from 1975, usualy at arate
of 125 kg/ha. Details are given of sulphur
additives, molybdenum, lime and copper for
animal health. The lift in productivity from 1969
to 1992 is shown. The conclusion is that a DAP/
sulphur fertiliser applied from late autumn to early
spring is a cost-effective and balanced input. It
allows a high stocking rate (12/ha) on poorer hill
country, without supplementary feed, plus high
per head performance. Feed generated has been
sufficient to shear 2100 ram hoggets in early
August, culminating in ram sales of 1400 per year.
Lambing percentages are above 130% survival to
sade in good years, and wool weights have
averaged 7.7 kglyear, including wool sold on
sheeps’ back. Ewe hoggets are mated, averaging
30% survival to sale.
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This dory dated over 30 years ago. My father, John
Daniell, travdled to the UK and Europe in 1962 on a
Nuffidd faming scholarship. There he  witnessed  firgt
hand the vaue of nitrogen fetilisr on pesure. A few
yeas laer John spoke to Ray Brougham and David
Baker about the possble use of nitrogen fertiliser in
hill country. Ray mentioned the potential for
diammonium phosphate (DAP), a combination NP
fertilicer.

In August 1969, a typicd latewinter feed pinch
pesuaded John to fly DAP onto a few paddocks for
weaners.  The nitrogen boost helped  bridge the feed
deficit, but more then tha, the trested pesture Seemed
to grow beter lambs. After a summer dry spell, those
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same paddocks seemed to bounce back more quickly
with autumn growth. Three paddocks had DAP for 5
successive years. The result was that pasture
production was lifted onto a higher plane, into a
ryegrass/white clover-dominant sward indead of the
usual dide into browntop and other poorer Species.
Prior to this, the reversion of swards had seemed
inevitable, taking about 7 yeas for padure developed
by giant discing, and only 4 years for those developed
just by oversowing. DAP seemed to offer a new
dimenson in hill country farming.

It should be mentioned that in 1969, 1972 and 1973
the Waragpa experienced drought seasons The  out-
of-seeson  pasture  growth prompted by DAP was a red
bonus. Winter and ealy spring are the only rdiadle
grass-growing seasons at Wairere, with moisture
guaranteed. The trick is to maximise growth a those
times, and provide pasure and dock a running dart
into the dry season beyond. Prior to the use of DAP the
winter had been the mgor problem for feed supply.
Much of the winter dormancy and dow sring were due
to nitrogen deficiency. Also, observation from the firdt
several years of application indicated that clovers
semed to be thriving under the new regime raher
than being suppressed as the armchair critics had
Supposed.

In 1973 | wrote down some of John's observations
on the use of DAP, at the prompting of Jim White,
lecturer @ Lincoln College. One observation was that
the soils must have other essentid plant and animd
nutrients.  Deficiencies of animd  nutrients  seemed  to
be accentuated by the use of DAP, and John eventudly
took to flying copper on with the fertilisr every year.
Porina and manuka beetle control is paramount; the
goproach of putting on enough fetilisr to dlow the
grass to outgrow the underground demand is inadequate
in some years

This year-round productivity boost encouraged
John to congder usng DAP a an anud mantenance
fertiliser instead of superphosphate. An analysis
showed that the reduced trangport and flying codts of
the high analysis product made DAP more cost
efficient than super.

In 1974 he took the plunge and topdressed dl the
developed padure with DAP. He was soon able to take
advantage of the ripple-effect on stocking rate and
nutritiona levels. Weaners could be. grown & 0.3 to 04
kg/day through the late winter, dlowing profitahle sde
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of yealings and the mating of yealing Figure 1

Pasture composition comparison

heifers. The improved pasture growth
dlowed for the boosing of 2-year heifers
with caves prior to mating, promoting a
conception rate equd to tha of the older
cows.

Soil tests in the early 1960s showed pH
levels of 49 to 53, and phosphate levels of
1 to 3. The MAF recipe of molybdic super
plus clover seed waes inadequate to creste a
transformation to top-producing pasture.
A liming programme, started in 1964,
seemed to turn a key, especially on the
day country.

During the 1970s much of the sandstone
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country on Warere was being developed

out of manuka, and some gorse, into

pagure. In 1973, John decided that a big initid dose of
fertilisr would be the most cost effective way to quickly
develop high octane pasture. A recipe of 5 tha of lime,
plus 5 t of superphosphate equivdent in the first 18
months was tried, and proved spectacularly  successful,
A draegic application of 125 kg DAP/ha, & pat of the
1 t phosphate, succeeded in establishing a strong
ryegrass/clover sward which could compete against
manuka and gorse seedlings. The concept of filling the
“bucket of fertility” in one hit is one that has been
increasingly adopted as a standard practice for
developing low fertility soils.

In 1976, neighbouring farmer Trevor Oliver tar-
sded his ridgetop ardrip and the scene was st for
winter applications of nitrogen fertilisers. John evolved
a gydem of flying DAP onto Warere from late April
through to ealy July, doing about a quarter of the farm
a a time usdly after grazing that country hard with
big mobs of ewes and cows With a dgh of rdief, the
hayshed doors were cosd forever.

DAP has been used as an annual maintenance

Figure 2 Wairere farm production analysis

fetiliser ever snce apat from 1986 when DAP was
expensve. Sulphur super was put on that autumn instead,
but the late winter squeeze prompted the use of some
urea in ealy August. Soil tedts over the last 6 years
show pH averaging 59, P levd averaging 18 (aways
lower on the sandgong), and S level of 7-19.

Wairere production from 1969 to 1993 is depicted
in Figure 1. During this period stock units were increased
from 8600 to an average of 13 000.

Ewe hoggets have been lambed since 1966, with a
range in lambing from 13% dfter a drought to 50% after
a good season; the usud range is 30-35%.

Cows ae cdved lae, dating mid-October. Selling
policy has vaied from unloading as weaners to sdling
13-month bulls Forty years of ranfdl recording show
an anud aveage of 1100 mm, but futher andyss
shows that the 6-month period from November to April
has an average monthly rainfall of 60 mm. Strong
winds exacebate the moigure shortage, and  encourage
a flexible selling policy of surplus stock. A pre-
Chrigmas unload is often a wise move, and a reduction

to winter stock numbers by the end of
February is sound policy for the
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Anima  production levels seem
to have plateaued if not declined
dightly, though next year promises to
be a winne! It would not have to be
very good to improve on 1992

Animd tisue teds show very
low copper levels in cattle, but high in
sheep. The policy of putting 325 kg/
ha of CyS04 with fertiliser annually
has been discontinued in favour of
injecting cattle or using boluses. Cobalt
levels are not high, but above the
minimum level. Selenium levels in
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sheep livers are good, though sdenium is added in the
minimad  drenching  programme.

Herbage andyss, done quaterdly for 18 months by
Nel McLaren in 1981-82, showed good nutrient levels,
ad an average NS radio of 12:1. Padure composition
compaisons with a Waragpa mean, a messured by
the Ravensdown nitrogen useS  survey in 1991, are
depicted in Figure 2.

What will be the next frontier? What productivity
levd can we expect on a propety of 250-530 mefres
dtitude, with 67% class VI and VII country, and only
2% flat? The shift towards meat production at the
expense of wool is obvious Higher catle raios ae
becoming favoured not just for income generation, but
& a method of reducing internd parasite contamination
for sheep. Perhaps the hill country fam of the future
will have a der fence aound the boundary, fam desr,
sheep and catle in equd proportions, and have 20% of

the land area in trees.
a




