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Abstract

Establishment, botanical composition and produc-
tion of direct-drilled perennial ryegrass  and tall
fescue were compared for two seeding rates in an
autumn-sown, grazed trial. Tall fescue (Festuca
arundinacea Schreb. cv. AU Triumph) was sown
at either 17 or 3 1 kg/ha and perennial ryegrass
(Lolium perenne L. cv. Grasslands Supernui) was
sown at 12 and 23 kg/ha  on 12 April, 1990 all with
“Grasslands Pitau” white clover at 3 kg/ha.
Measurements of herbage mass and botanical
composition during the ensuing 2-year period
showed that there was no advantage in terms of
suppression of weed species or accumulation of
herbage  mass of the sown species from sowing
more seed than that required to achieve a population
of 450-500 plants/m2  of either ryegrass  and tall
fescue 6 weeks after sowing. A population of 150
white clover plants/m 2  appeared to be adequate for
development of a balanced sward. Establishment
of fescue was slower than that of ryegrass  but both
species developed to productive swards after
infrequent but close defoliation with dairy cattle in
the first spring and subsequent rotational grazing
by lactating dairy cows. Pasture establishment in
Northland is difficult because of shallow topsoils.
Direct drilling can preserve this fragile topsoil and
successfully establish alternative species such as
fescue as long as attention is paid to their
establishment requirements. Alternative species
may offer a solution to low feed availability of
ryegmss  in the summer and poor survival of ryegrass
in poorly drained areas during the winter.
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Introduction

Tall fescue (Fes tuca  arund inacea  Schreb . )  p rov ides  a
useful alternative to perennial ryegrass  (Lolium perenne
L.) in situations where insect damage and/or dry summer
conditions (Milne  & Fraser 1990) limit the performance
of  t radi t ional  ryegrass-based pastures .  The use  of  ta l l
fescue on New Zealand farms has increased in recent

years ,  but  i ts  uptake by farmers has been hampered by
i t s  s low growth  dur ing  es tab l i shment .  Di rec t  d r i l l ing
has become a common method for establishment of
ryegrass  among dairy farmers as i t  conserves t ime,  soil
structure and consolidation, and often reduces the direct
cos t .  Al terna t ive  species  have  a lso  been successfu l ly
established by direct drilling (Milneet al. 1993) although
reports  are  var iable  (McCallum  & Thomson 1990).

Traditionally, seeding rates in tilled seedbeds have
been  h igh  (25-40  kg/ha)  in  o rder  to  suppress  weeds  in
developing swards (Cullen  & Meeklah 1959),  to
compensate for  poor seedling emergence rates (Cross
1959 ;  R i tch ie  1986),  and  have  been  shown to  depress
the  y ie ld  of  s lower  es tabl i sh ing  companion species
(Culleton  et al. 1986). High sowing rates have also
been used in an attempt to ensure the survival of
in t roduced  spec ies  when  oversowing  o r  d r i l l ing  in to
unsprayed pasture, and to compensate for poor drilling
technique (Thorn et al .  1985;  Ri tch ie  1986) .  Brougham
(I 954b) and Ritchie (I 986) suggested that seeding rates
should show closer resemblance to equilibrium
populat ions  of  es tabl ished pasture .  Pract ical  recom-
mendations based on target populations provide a useful
basis on which to base decisions on seeding rate (Turner
1992).

There are few cri t ical  assessments  of  seeding rate
effects on direct-drilled (no-till) ryegrass  and tall fescue
uqder  grazing conditions. This report describes
successful  es tabl ishment  of  ta l l  fescue and ryegrass  b y
di rec t  dr i l l ing ,  and  concent ra tes  on  the  inf luence  of
seed rate and vigour of the sown species on the botanical
composition and production of the resulting pasture.

Materials and methods

The tr ial  reported here formed part  of  a  wider s tudy
which considered dr i l l ing method effects  on pas ture
es tabl ishment  (Praat  1995)  and wi l l  be  repor ted  more
ful ly  e lsewhere.  Two species ,  perennial  ryegrass  (cv .
Grasslands SuperNui)  and tall fescue (cv. AU Triumph)
were  sown on a t  No.  I Dairy Farm,  Massey Univers i ty ,
Palmers ton Nor th .  on  an  a l luvia l  so i l  (Manawatu  f ine
sandy loam). The trial site had medium fertility and
there was no requirement for l ime.

The trial area was sprayed with 2.16 I/ha glyphosate
as  ac t ive  ingredien t  (6  I/ha  Roundup@).  A re la t ive ly



high rate was required to control couch (Elytrigia repens
L. Nevski)  and temperate  C4  grasses .  Granstar@  was
tank-mixed with Roundup@ at a rate of 30glha (22.5 gl
ha  t r ibenuron  methyl  as  ac t ive  ingredien t )  to  cont ro l
clover .  Seven days la ter  the  area  was hard grazed to
remove as  much exis t ing vegeta t ion as  poss ible  and
harrowed to  d isperse  dung pa ts .  Twenty-one  days  la te r
(12 April, 1990) the trial was direct drilled with a
Aitchison Seedmatic 1100  fitted with “Baker boot”
inver ted  T openers  preceded by d iscs .  Sowing depth
was 20 mm. Target populations were 1000 and 500
plants/m2  for the two seeding rates. Actual seeding rates
achieved in the field were 17 and 31 kg/ha for tall
fescue and 12 and 23 kg/ha for ryegrass. Seed was
treated with fungicide (120 g of 80% captan  100 kg
seed)  but  uncoated .  Whi te  c lover  (Trifolium repens cv.
Grass lands  P i t au)  was  d r i l l ed  wi th  the  g rass  a t  3kg/ha
over  the  whole  t r ia l  area .  Phorate@  was  p laced  in  the
seed groove a t  a  ra te  of  5  kg/ha (1  kg/ha phorate  as
active ingredient) for grass grub control. After
harrowing, 10 kg/hagranular  Blitzem@  mollusicide (0.27
k g  metaldehyde/ha) was appl ied.  No post-emergence
herb ic ide  was  used .

20 mm after  harrowing was achieved for  both species .
Average emergence for ryegrass and fescue was 84 and
71% of viable seeds respectively (Table 1). The seeding
rate of  tal l  fescue was increased by 10% to  compensate

for the lower field emergence than ryegrass  which was
expected for  a  mid Apri l  sowing (K.  Hil l ,  pers  comm.
1990). This adjustment resulted in similar populations
of both species for both seeding rates (Table 1).

Table 1 Effects of species and seeding rate on  percentage
e m e r g e n c e  a n d  p o p u l a t i o n  a t  4 2  d a y s  a f t e r  s o w i n g .

Species Seeding Nominal Seedling Population
Rare Emergence (plants/m-*)

(% of viable seeds) +

Seeding rate and species were combined in a
randomised split plot factorial design with 6 replicates.
Species  formed the main plots  wi th  seeding ra te  as  the
sub-plots. Sub-plot size was 7 x 7m with 6 m borders.

Fescue HIGH 68 814
L O W 73 489

SED k 3 28
Significance ns. l  * *

Ryegrass HIGH 78 7 7 8
L O W 9 1 485

SED + 3.5 25
Significance $ t** l t*

- t Nomenclature for level of probability in this and other tables
(*) =  10% l =  5% l * = 1% l l * = 0.1% n.s.  = not significant

Grazing management  was  d ivided in to  2  s tages : More  whi te  c lover  seedl ings  were  present  in  the
es tabl ishment  (O-276 days  af ter  sowing (d.a.s.)) where fescue than the ryegrass plots (Table 2) which would be
shor t  hard  grazings  ( target  s tubble  height  of  40-60 mm expected  g iven  the  less  v igorous  es tabl i shment  of  ta l l
in 8-14 hours grazing) with young dairy cattle were fescue than of ryegrass.  However,  overall  emergence
used (Ritchie 1986; Thorn et al. 1987), and the for whi te  clover  was only 46% of  viable  seed (average
produc t ion  phase  (276-684  d.a.s.) where the t r ia l  area 168 white clover seedlings/m*) which is comparable to
was grazed by lactating dairy cows in the normal rotation results of Thorn et al. (I 993). Neither species nor seeding
of the farm. Fescue and ryegrass plots were grazed ra te  had  a  s ign i f i can t  e f fec t  on  the  popu la t ion  of  unsown
simultaneously ,  except  for  the  f i rs t  grazing when only species  (Table 2) .  On average 67% of unsown species
ryegrass was grazed at 54 d.a.s..  The seed-heads of were broadleaf  weeds while  33% were grass  weeds.  As
ryegrass  and tall fescue were topped to maintain there were no in teract ions between spec ies  and  seeding
palatability after spring grazings where required. rate,  only main effects  are presented in Table 2.

Seedling densi ty measurements  were made on al l
spec ies  37-42  d.a.s.  The number  of  sown species  in  s ix
0.4  m row lengths  were  counted in  each plot .  Clover
and  weed spec ies  dens i ty  was  assessed  in  three  0 .7  m*
quadrats  per  p lo t .  Herbage  mass and composi t ion were
determined by cutting to ground level in at least 3
quadrats  per  p lo t .  Herbage  from sub-samples of quadrat
cuts  was  d issec ted  in to  component  spec ies  and  dead
material 8 times during the trial period. All herbagc
mater ia l  was  washed,  before  drying and weighing.

Table 2 Effect of species and seeding rate on population of

w h i t e  c l o v e r  a n d  u n s o w n  s p e c i e s  s e e d l i n g s .

Species

Fescue
Rye

Em  f
Significance

White Clover
(plants/m”)

190
1 4 6

13.5
+

Total Unsown Species
(plants/m”)

652
603

46
ns.

Results

The drill performed well  on the comparatively flat
condi t ions  o f  the  t r i a l  arca and  the  ta rget  seed depth  o f

Seeding Rate
High
Low

SED +
Significance

la4 628
1 5 2 627

1 3 3 5
* n.s
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Table 3 Effect of seeding rate on herbage  mass of sown species at seven times during the trial period during (kg DM/ha  pre-graze for
each  da te ) .

Species S e e d i n g
(6.i!90,

147 2 1 9 3 9 3 4 9 6 5 7 6 684
R a t e (9.9.90) (21.11.90) (15.5.91) (28.8.91) (9.11.91) (6.3.91)

F e s c u e

SED f
S i g n i f i c a n c e

Ryegrass

SED f
Significance

HIGH
LOW

HIGH
LOW

N/At 595 1396 1857 1576 1497 1756
N/A 545 1161 1755 1475 1562 1757

68 156 174 124 118 121
ns. n.s. ns. n.s. n.s. ns.

274 974 2653 1921 1517 2607 1416
208 951 2884 2080 1575 2375 1415

21 67 272 144 108 152 100
tt n.s. ns. ns. ns. ns. ns.

t N/A - Not measured

Ryegrass  yield was almost double that of tall fescue
dur ing  es tab l i shment  (147  and  2  I9  d .a . s )  i l lus t ra t ing
the faster  growth rate  of  ryegrass (Table 3).  This was
reflected by greater seedling weight and tiller number at
those  t imes  (Praa t  1995) .  Increas ing  the  seeding  ra te
resu l ted  in  increased  herbage  mass of ryegrass only  a t
the initial grazing (54 d.a.s.) but this effect was not
sustained.

The fescue sward ini t ia l ly  had s ignif icant ly  more
unsown species than ryegrass (5 I vs 3 1% at 147 d.a.s.)
and more clover  (9 vs 3% at  147 d.a .s . ) .  By the end of
the second spring, clover and unsown species contents
were similar for both species at 20% and 10%
respect ive ly .  After  2  years ,  botanica l  composi t ion  of
ryegrass  and tall fescue plots was similar. Seeding rate
had negligible effects on composition of the sward.

Discussion

The results indicated that there was no agronomic gain
to be had from increasing seeding rate of direct-drilled
perennial  pasture  for  dairy  cat t le  grazing,  above- that
necessary to establish approximately 450-500 plants/m2
a long  wi th  15&!70  whi te  c lover  plants/m2.  There may
in fact be a disadvantages in terms of percentage
emergence with high seeding rates for ryegrass. A
negat ive  re la t ionship  between seeding and emergence
rates for ryegrass has  been  repor ted  previous ly  (Ryan
et  a l .  1979)  but  i s  not  a  general  occurrence (Brougham
1954a).

The emergence of tall  fescue tends to suffer more
than  ryegrass  where  condi t ions  a re  less  than  opt imal .
Poor seedling vigour is commonly cited as a major
failing of the species (Brock 1982). However,
satisfactory results can be achieved where the conditions
are  r ight ,  most  important ly  compet i t ion control ,  seed
depth and temperature (Brock 1973; Belloti & Blair
1989; Charles et al.  1991).

Clover  emergence is  of ten over looked in  pasture
establishment trials even though it is an important
component  of  New Zealand’s  pas tures .  Al though no
specific studies are reported for the effect of seed depth
on emergence of direct-drilled white clover, the optimum
depth is probably less than 20 mm, given that Campbell
(1983) recommended a depth of 13 mm for red clover,  a
larger-seeded legume than white clover. Excessive seed
depth was likely to have been the cause for poor clover
emergence in this trial.

Dur ing the  t r ia l  per iod,  c lover  most ly  comprised
20% of the fescue sward and never less than 10%. Low
clover  con ten t  in  the  ryegrass sward (3-10%) dur ing
the  f i rs t  year  was  most  l ike ly  the  resul t  of  h igher  pre-
grazing herbage  mass which tended to occur in ryegrass,
which would have caused increased compet i t ion for
l ight  and suppressed clover  growth.  Clover  performs
bet te r  when  sown wi th  ta l l  fescue  than  wi th  ryegrass
(Hay 1987) .

No significant “pulling” of establishing fescue plants
by grazing animals occurred. This is thought to be related
to the relat ively f i rm Manawatu f ine sandy loam under
di rec t  dr i l l ing ,  compared  wi th  cul t iva ted  seed-bed and
peat soils from which pulling has been reported (Brock
1982; Prestidge et al. 1989).

Similar  populat ions  of  broadleaf  and grass  weeds
were present initially in the trial for the two species and
the two seeding rates. The proportions of broadleaf and
grass  weeds were not  affected by seeding ra te  in  e i ther
species but were higher in fescue, showing the superior
compet i t ive  abi l i ty  of  ryegrass against  broadleaf  and
grass weeds. Control of weeds may need special attention
when  es tab l i sh ing  ta l l  f escue .  Usua l ly  spray ing  wi th
phenoxy butyrics (MCPB) is recommended  early in the
es tabl ishment  per iod.  Inf requent  but  c lose  defol ia t ion
with dairy cattle in the first  spring appeared to control
weeds  wel l  and  encouraged grass  over  weed growth  in
both species .  Recommendat ions for  grazing ta l l  fescue
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vary from little and often (Charlton & Thorn 1984) to
hard and often (Turner 1992). However, subject to care
at initial grazing these results suggest there is scope to
treat tall fescue similarly to ryegrass, following direct
drilling. Fescue was utilised as efficiently as ryegrass,
indicating that it was no less acceptable to lactating
dairy cows.

Conclusion

Tall fescue pastures, along with other “alternative”
species on Northland farms, could well complement
the feed supply derived from ryegrass-based pastures
by filling some of the feed shortage over summer.
Fescue has also been shown to survive better in wet
soils during winter than ryegrass. Northland soils
generally do not suit full cultivation as they are too
shallow. They do, however, suit direct drilling
establishment systems. Successful establishment of tall
fescue by this method demands attention to sowing
date, seeding depth and control of existing vegetation
and weeds arising in the establishing pasture. The last
goal may be achieved with suitable grazing manage-
ment. The seed for tall fescue and other alternative
species is generally more expensive than ryegrass  ($5-6
vs $2-3 per kg), making high percentage establishment
important. Seeding rates for tall fescue and ryegrass
need be no higher than that required to achieve around
500 plants/m2.  Assuming efficient drilling, and 75-85%
field emergence of viable seed, a seeding rate of
approximately 16-l 8 kg/ha tall fescue and 9-l 1 kg/ha
ryegrass  should be sufficient to establish productive
swards.
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