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Demonstration of dryland species on 90 east coast North Island farms
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Abstract

A drought pasture demonstration programme was
established on the east coast of the North Island,
between 1990 and 1992. Dryland pasture species
were established on 1500 ha, on 91 farms, to
encourage other farmers to use them rather than
relying totally on perennial ryegrass. 97% of
pastures were established successfully, proving to
farmers that dryland pasture species can be
established reliably. As well as establishing
pastures after cultivation, it was also proven that
these species can be reliably established by direct
drilling, or by oversowing onto hill country, using
techniques developed in this programme. Some
farmers monitored the amount of grazing obtained
from the new pastures, and found that on average
they received 112% more grazing annually than
resident pastures, the largest increases occurring
in summer. Many farmers also reported better
animad growth raes on the new pestures, especidly
in summer and autumn. Monitoring of species
presence in ftiller cores has shown the sown gpecies
to be persisting well to date (Nov 1992), with the
exceptions of tall fescue and grazing brome when
sown onto hill country. The programme reinforced
factorsimportant in the establishment and grazing
management of dryland pastures. The programme
has brought about a noticeable change in attitude
to dryland species, and seed sales have increased
markedly while ryegrass sales have decreased.
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I ntroduction

The et coast regions of the North Idand suffered a
severe drought in the summer and autumn of 1988/89.
Famers were forced to sdl finishing dock as  dores,
sl some of their capitd tock, and buy in supplementary
feed or grazing.

Before 1989, pasiures in the region were amod
exclusvely sown in perennid ryegrass and white clover.
Severd padure species (tall fescue,  cocksfoot, phalaris,
lucerne, chicory) had been developed by DSIR
Grasslands in the 1970s, which had been proven to

grow longer into droughts and recover better than
ryegrass. DSR Grasdands — scientists  were  concerned
that these “dryland” <species were not being used by
fames, despite being available for 5-10 yeas It was
fet tha famer rdiance on ryegrass based padtures was
accentuating  the problems occurring in - droughts.

A Drought Padure Demondration Programme was
st up successfully in North Otego and South Canterbury
in 1989. This was aready proving effective in
encouraging the use of dryland Species (Milne & Fraser
1990).

An goplication was accepted for DSIR - Grasdands
to run a smilar programme in the North Idand, funded
through the Government's Drought Reief Package

The purpoe of the programme was to encourage
the use of dryland pasture species. Farmers and
consultants had a patid awareness of the species hut
except for afew, did not have confidence in their
benefits, cost effectiveness, establishment and
management needs, and risks. By establishing full
paddock sze pastures on typicd fams <soread evenly
through the regions, it was hoped farmers would pick
up that confidence by seeng them on a fam smilar to
their own. The intention was not to totally replace
ryegrass in these regions, but to ensure a more balanced
ue of dryland species and ryegrass.

M ethods

The am of the progranme was to esteblish 1500 ha of
pasture with dryland pasture species, on farms
geographicaly  spreed  through the esst coast regions.

Applications were called for, and farms were
sdlected by locd committees in the Wairarapa, Southern
Hawkes Bay, Hawkes Bay and Gishome Committees
congsed of Federated Farmerss MAFTechnology and
Rurd  Trust representetives. A total of 91 fams were
sdlected tha could demondrate new pastures well, and
to ensre a coverage of different fam types A maximum
aea of 20 ha was sown on exch fam. 97% of fams ran
dep and bedf cdtle and 3% darying (20% of the
Waragia fams were darying).

Fams were visted in 1990 by specidis padure
alvisars from Grassline®, to sdect the appropride seed
mix for each paddock and fam, and inform famers of
establishment and management requirements. Farms
were visted shortly after etablishment to advise on
early management, and most farms received further
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vidts. Fied days were hed on fams to display pastures
and transfer information on establishment and
management,

As the programme was approved late in autumn
1990, only 142 ha were sown in that year. A further 14
ha were sown in spring 1990, mainly chicory (Cichorium
intybus) padures Mogt sowings (1186 ha) occurred in
atumn 199 1, but dry weether forced the postponement
of 25 ha to that soring, and 160 ha to astumn 1992. A
totd of 1527 ha were SOWN.

The main grass species used were tall fescue
(Festuca arundinacea, cvs Grasslands Roaand AU
Triumph), followed by cocksfoot (Dactylis glomerata,
Grasslands Wana, Grasslands Kara and Saborto),
phalaris (Phalaris aquatica, Grasslands Maru) and
grazing brome (Bromus stamineus, Grasslands Gala)
(Figure 1). Species mixtures were designed to fit the
needs of each fam sysem and ol type Tal fescue
was used on Stes tha could be drilled, with moderate
to high soil fertility, and moderate to high water-
holding capacity, Cocksfoot and phalaris were used
in mixtures with tal fescue, or without tal fescue in
harsh  sites.

Figure 1 Gras secies usd, hbesed on  tonnages
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The man legume species used was white clover
(Trifolium repens, Grasdands Tahora and Kopu), fol-
lowed by red clover (Trifolium pratense, Grasslands
Colenso, Pawera and Turod) and subterranesn dclover
(Trifolium subterraneum, Woogenellup). 400 kg of
Grasdands Puna chicory was sown (Figure 2), predomi-
nantly with clover only, or mixed with grasses and clovers.

Sixty percent of the area was established after
full cultivation of the soil, usudly after a greenfeed
or cereal crop (Figure 3). Seed was sown using a
roller-drill system (Moloney & Milne 1993).
Medium hill country prone to erosion when
cultivated was direct drilled, atotal of 20% of the

Figure 2 Legume and heb gpecies used, bessd on  tonnages
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Figure 3 Sowing mefhods used, based on land area.
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area. A “spray fallow system” was used on most
dtes, with existing pestures sprayed  November  and
resprayed and drilled in early March. Most direct-
drilled dtes were sown with the Massey University
“Bioblade” drill, with insecticide (e.g. 5 kg/ha
phorate), and dug bat where needed.

Of the aea SHected, 20% was desp hill country as
locd Federated Famers members wanted options  for
establishing dryland species on this country to be
demondrated. Sites were desccated with glyphosate in
late autumn, stock forced to tread soil, seed and fertiliser
sown, then sock used to tramp seed, and dug or cricket
bait applied if needed. The main species used for
oversowing were cocksfoot, phalaris, white and
subterraneen  clover. Cocksfoot seed was lime coated to
ad gqreading by the helicopter, and dl legume seed
inoculated and lime coated.




41

All pastures were sown with 125 kg/ha Cropmaster
20 (N:P:K = 20:10:10), with sowings in early March.
Average Olsen phosphate level was 15, with a range of
5-32.

Rainfall at Napier was higher than the 30-year
average for 11 of the 24 months from April 1991 to
March 1993 (Figure 8). Heavy rain in April (over 125
mm in 24 hours) caused establishment problems with
seed being washed off slopes, and deep-sown seed
rotting before germination.

Where needed, pastures were sprayed after
establishment with 4-6 litres/ha MCPB in early winter
to reduce annua thistle establishment.

MAF Technology research staff began agronomic
measurements on selected sites in the Hawkes Bay and
Gisbome regions in November 1991. Seedling densities
and sowing depths were first recorded in July 1991,
followed by presence of species in tiller core plugs
taken in November in 1992 and 1993.

Famers were asked to keep records of grazing days
and pre- and post-grazing heights on new pasture, and
some resident pastures as controls. These records were
collected in April 1993 and analysed by B.M. Butler
using the “GRAZE" software.

Results

Three percent of the pastures failed to establish, and
reverted back to resident species within one year, or
were sown again. The success rate of 97% is high for
any pasture type on such a large scale. There was no
difference in the proportion of pastures that failed to
establish between the three sowing methods, although
seedling densities of sown species were highest for
cultivation, followed by direct drilling and then
oversowing.

Seedling counts of autumn 1991 sown pastures in
Hawkes Bay and Gisbome, taken in spring 1991, showed
differences in plant emergence rates for the three
different sowing methods used (Figure 4) (Smith et al.
1993). Emergence rates were highest for sowing after
cultivation, followed by direct drilling and oversowing.

Differences in actual seedling densities between
sowing methods were not as pronounced owing to the
use of higher seeding rates when oversowing (Figure
5), and by November of the year of establishment,
direct-drilled and oversown paddocks had similar plant
densities to cultivated paddocks.

Clover seedling densities did not follow the same
trend as for grass seedlings. Clover densities were
highest for cultivation, followed by oversowing and
then direct drilling. The reason for poor clover densities
from direct drilling appeared to be the average seeding
depth of 26 mm, compared with oversowing of 5 mm,

Figure 4 Seeding emergence raes for stes messred in Hawkes
Bay and Gisbome, July 1991.
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Figure 5 Seedling populations for sites measured in Hawkes
Bay and Gisbome, July 1991.

M Legumes
B Grasses
-

Plants / m2
450 1

400
350
300
250
200
150
100
50
0

Cultivation

Oversowing Direct  diil

Figure 6 presence of species in tiller cores, measured Nov 1991
and Nov 1992.

% presence incores

70 T .
80 & Nov-o1
50 H Nov-92

40

0
20

Cocksfoot Tall fescue Ryegrass White clover P Grasses Weed

and cultivation 10 mm. However, by November 1991
tiller cores indicated no significant difference  between
the methods (Smith ef al. 1993).

The two tiller core measurements taken indicated a
trend for an increasing presence of cocksfoot, resident
perennid  grasses, white clover, and a decrease in weed
presence (Figure 6) (Smith et a. 1993). The proportion
of tal fescue in mixed pastures decreased a the expense
of cocksfoot and other grasses. In paddocks where Kara
cocksfoot was used instead of Wana, however, tall
fescue maintained a constant % occurrence and the
presence of cocksfoot declined.
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Paddock grezing day records were collected from
34 of the 91 farmers, and of these 16 kept adequate
records of control (resident) pastures. Farmers that
did not submit records ether forgot to teke them or
found the way they were grazed made recording too
difficult or ineccurate, Andyss of the 16 fams tha
collected adequate records, showed the paddocks
sown carried an average of 112% more stock unit
equivalents annually from sowing to autumn 1993,
compaed with resdent controls (average U grazing
days per ha of 12.85 annually and 10.09 in winter)
(Figure 7). The extra production was highest during
summer months (+ 130 %), followed by autumn (+
114 %), spring (+105 %) and winter (+ 101 %).

Discussion

The programme demonstrated that dryland pastures
could be reiably edeblished by many famers in difficult
climatic conditions. It dso proved and publicised the
benefits of dryland species, evenin relatively moist
seesons. The use of dryland species in the regions has
increased significantly since the programme began.
Records in Waipukurau show a marked incresse in tall
fexcue and chicory seed sdes and a decrease in perennid
ryegrass sles snce the programme began (B. Smaes
pers, comm.).

As well as transferring information on dryland
pastures to farmers, the programme also reinforced
important  factors in their successiul  use.

Critical establishment factors were: paddock
preparation; effective elimination of existing weeds
and weed seed; ealy autumn sowing daes shdlow
seeding depth (less than 15 mm); soil nitrogen fertility;
fertiliser applications after sowing; effective post
emergence weed control; pest identification and contral;
and ealy grazing management.

Time of sowing was crucid to the long- and short-
term production of the pastures. Some pastures sown
on 25 Feruary 1991 were grazed three times before
Augus. Others sown in lae Mach were not grazed
until September. It appeared that for every week tha
sowings were ddayed dter the end of February, fird
grazings were delayed by one month. Late-sown pastures
were more  susceptible to weed  competition,  affecting
the find population of sown species and  sometimes
their  pergstence.

Some farmers felt early-March sowing was
imposshle owing to the commonly dry soils a that
time. Other famers however, showed that if paddocks
were prepared early and fallowed for [-4 months,
seedbed moisture was adequate for rapid pasture
edablishment  despite dry conditions & sowing. Even
farmers who had not fallowed paddocks had better

Figure 7 Average stock unit grazing days per ha, for control
and new pastures (dryland Species).
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results by sowing ealy rather than waiting for autumn
rans.

Pedtures edtablished bet when seed was sown & 15
mm and covered evenly. This could not be achieved on
il that had turf on the surface or was loose or uneven.
Generdlly seedbed preparation was less than ideal,
because farmers lacked experience in sowing new
pastures.

The 3% of pastures that faled to edteblish were
sown too deep or too shdlow, or damaged by insects.

The cocksfoot content in mixed pastures with tal
fescue increased on most sites after estab-lishment
(Figure 6). This dso occurs in ryegrass and cocksfoot
mixtures (Korte e al. 1992). This was more evident
when Wana was used. Cocksfoot wes sown a 34 kg/
ha and tall fescue at 14-1 7 kg/ha. Grassline®
recommendations are now for 1-2 kg/ha cocksfoot
(Kera or Sdborto) when sown with tal fexue & 1820
kg/ha, to reduce chances of cocksfoot dominance
(Moloney 1993). Cocksfoot dominance is not desrable
in pastures used to finish lambs, as the paatability
and seed vdue of cockdfoot is lower then tal fescue
On sites for stock finishing, cocksfoot could be
excluded from the mix.
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At the beginning of the programme the main benefits
of dryland species promoted were tolerance to and
recovery from drought. However, the main benefit
famers reported back wes improved dock growth rates
Growth rates in lambs were recorded at over 300 g
liveweight/day on chicory and up to 250 on tal fescue,
compaed with usud figues of 100-150 on resident
pastures, and 160 on high-endophyte ryegrass
(MacFarlane  1990). Maximum catle growth rates were
recorded a 15 kg/day on tdl fescue in winter, 26 in
sring, 15 in summer and autumn.

Farmers also reported better pasture growth and
dock carying capacities, which was confirmed by the
grazing record andyds (Figure 7). The differences in
pedture  growth between dryland species and  ryegrass
have been shown in ftrids to be grester in drier then
normd seesons (Hume ¢ d. 1993). Winter production
from cocksfoot and phdais mixed pesture a Taaahi
nexr Maderton, after an atumn drought, was 27 kg
DM/ha/day compared with ryegrass a 7. This
highlighted the &bility of'dryland grass species to recover
quickly from drought. The only problem mentioned by
famers was bloat on some paddocks sown in tdl fescue
and red clover, owing to the higher clover content in
padures compared with ryegrass (Smith er d. 1993).

Most farmers involved in the programme have
confidence in the cost effectiveness of establishing
dryland pastures. Some farmers reported full costs
could be recovered with just 100 days of grazing, and
one famer reported generdting over $1000/ha in  one
season from  finishing lambs on  chicory. Famers ae
generally convinced of the bendfits despite not having
gone through a dry summer or autumn when the
advantages t0 dryland pecies would be gregter (Hume
et al. 1993).

Dryland species can be established by either
cultivating seedbeds, direct drilling, or oversowing onto
hill country. Species such as tdl fescue and grazing
brome (Bromus stamineus) did not persst wel on deep
hill country. The authors' view on appropriate
techniques is that fla to gently rolling country can be
cultivated or direct drilled, rolling country prone to sail
eoson should be direct drilled, medium hill country
can be oversown, but good reults are unlikdy on Steep
hills. 1t is more cogt effective to renovate flat to ralling
country with a good oil fertility, than to oversow hill
country. Despite  hill country pasture production being
increased by up to 300%, the codts are a least as high
as renovating flatter country. However, some farms
have no cultivaiable land, and it may be judified to
establish dryland pasiure species on hills to overcome
problems the fam may have with poor sock growth
rates, ryegrass daggers, drought recovery, and gock
carying  capacity.

At the firg fidd days DSIR deff had to spesk a
grest length to try to convince famers of the bendfits
but & more recent fidd days famers have done mogt of
the talking about the good results they ae having, and
discussion has been on how to use the species rather
then whether to use them. The attitude of of some MAF
conautants and resach daff has a0 become more
positive.

Farmer grazing management of dryland pastures
has improved during the programme. It is now widey
known that tal fescue pastures need to be closdy grazed
from August to November to prevent seed head
gpeaance, and dfter this control, seed head gopearance
is minima compared with ryegrass. In the ealy dStages
of the progranme some famers ran into  early-summer
pdatebility problems on tdl fescue when it had not
been controlled in ealy spring.

Some farmers were concerned with seed stem
devdopment in chicory and its effects on plant and
animal performance. Farmers have reduced stem
production with well-timed hard grazings (0 cm residud)
in October and again in ealy November, & the first
sgn of dem dongation, followed by grazing plants
before they reach 20 cm in height (Moloney & Milne
1993).

In the Gisborne region, chicory has crested more
intereg  than other species as most fams have a smal
aea of land able to be cultivated, and ealy stands were
very  successful.
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