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ABSTRACT The dfect of replacing white clover with
fertiliser nitrogen (N) on dry matter production and grass
grub populations in ‘Grasdands Rod tell fescue (Festuca
arundinacea Schreb.), ‘Grassands Mat-u’ phalaris
(Phalaris aquatica L.), ‘Grassands Karad cocksfoot
(Dactylis glomerata L.), ‘Grasdands Mama prarie grass
(Bromus willdenowii Kunth) and ‘old’ (30 year plus)
ryegrass was measured over a 2 year period. For all
pasiures the replacement of white clover with fertiliser
N dgnificantly reduced grass grub numbers. This was
gretest in tal fescue phdais and cocksfoot, showing
tha pure swards of these species were resstant to grass
grub. Decreases in grass grub numbers in ryegrass and
prarie grass were less There was overdl a sgnificant
incresse in pesture production by eiminating white clover
and aoplying fertiliser N, with a differentid response
between gpecies. Average annud  production  of  prairie
grass was unaffected, whereas the yield of cocksfoot
increased by 9 % and old ryegrass, phaaris and tal fescue
increesed by 26 % . Mog of this extra production for tdll
fecue and phdais occurred in atumn. Thee resllts
show that the use of tdl fescue and phdais and the
replacement of white clover with fertilisr N has potential
for increasing pasture production in didricts subject to

grass  damage.
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INTRODUCTION

Lucene sown a a gras gub resdant dary pasture
for the Taranaki region was uneconomic (Thomson
et al 198 1). Sudies have continued to evaluate grasses
that are tolerant to grass grub. Kain et al. (1979)
showed that tdl fescue phaais cocksfoot and prairie
grass had a degree of tolerance to grass grub. Clover,
however, is an extremely favourable host plant for
grass grub (Kain & Atkinson 1977) and as tolerant

grases ae sown with clovers grass grub damege may
qill occur. Therefore, tolerant grasses, sown  without
white clover hut supplemented with nitrogen (N)
fertilisr could provide a padure with high production
and high grass grub tolerance for arees prone to grass
grub attack.

MATERIALS AND METHODS

The dudy wes conducted & the Taranaki Agriculturdl
Research Station over a 2-year period from autumn
1985 to autumn 1987. Old ryegrass was compared with
‘Grasslands Roa tall fescue (Festuca arundinacea
Schreb.), ‘Grasslands Maru’ phalaris (Phalaris
aquatica L.), ' Grassdands Kara' cocksfoot (Dactylis
glomerata L.) and ‘Grasslands Matua' prairie grass
(Bromus willdenowii Kunth) all sown between 1981
and 1984 in ] ha paddocks as pure swards with
‘Grasslands Pitau’ white clover. Within 2 selected
paddocks of each grass species 4 sds of subplots of
gither white clover or no white clover plus nitrogen
were dlocated. This gave a 2 x 5 x 4 factorid design.
Subplot size was 6 m x 10 m. However, as the location
of the 2 paddocks of each species was not entirely
random, a ddidicd comparison between species  was
invalid.

Theclover in N plots was reduced to alow level
by soraying on 3 occasions over the durdtion of the
trid with a mixture of MCPA (L75 Ilha) and dicamba
(2 I/ha). Nitrogen as urea was goplied proportionally
throughout the year according to pasture growth & an
annual rate of 240 kg N/ha (the annual amount of N
estimated to be fixed in the Taranaki/Manawatu
environment (Clark et al. 1979)). In the second year
of the trid the N plots were split and 2 rates of N were
applied (240 and 480 kg N/ha), to assess whether N
was a limiting factor and if the grasses had different
N requirements.

Throughout the results section the no white clover
plus N fettiliser treatments will be referred to as
fertiliser N treatments and old ryegrass as ryegrass.

All paddocks were grazed rotationally by dairy
cows. Production cuts were taken with a rotary mower
(one strip per plot) before grazing the individual
paddocks, with a new area trimmed after grazing.
Seasond  herbage samples were cut to grazing height
with shears immediately before grazing, and dissected
into sown grass, legumes, weeds, dead and unsown
species. Grass grub popul ations were monitored in
May each year by taking ten10-cm diameter cores
within each subplot. Each core was sorted by hand in
thefield.
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RESULTS

Dry matter production

A highly significant interaction (P <0.01) occurred
between the grasess and dovedfetilises N trestments
for amud dry matter production (Table 1). Yidds of
ryegrass, tall fescue and phalaris were 26% higher
with fetilisr N than white clover but only 9 % greder
for cocksfoot, with no response from prairie grass.
Only ryegrass and phdaris reponded to the higher N
tresment. The seasond interaction  (Figure 1)  showed
the following. Over winter all species responded
similarly to N fertiliser. However, cocksfoot did not
respond to N fertiliser in spring and summer and
prairie grass in autumn and spring. Differences in
production between N and clover treatments were
greatest in autumn.
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Figure 1 Seasonal yield of 5 grasses grown with white clover
(non shaded) or fertilissr N (shaded) (Average of 2 years).
(R = ryegrass, TF = tal fescue, PH = phaaris, CF =
cocksfoot, PG = prairie grass).

Sown species and clover components

In the fertiliser N treatments the sown species
component  was higher than in the clover trestments
and the clover content was reduced to bdow 3 % (Table
2).

Grass grub populations

The exclusion of white clover reduced grass grub
numbers  Sgnificantly (P <0,05) in al species (Figure
2%, the greatest reduction occurring in tall fescue,
phalaris and cocksfoot.

DISCUSSION

This study confirms that white clover is a highly
favourable host for grass grub, populations being
higher under grass/clover swards than pure grass
svads (Teble 2), a reported previoudy by Kan &
al. (1979) and East et al. (1980).

Resdance, as defined by Eat et al. (1982), is the
aility of a gecies to suppress grass grub numbers to
low levels. Therefore, in this study pure swards of tal
fescue, phalaris and cocksfoot were found to be

reistant to grass grub atack. This result for tal fescue
is in contract to that of East e al. (1980) who showed
tall fescue to be tolerant to grass grub, supporting
smila numbers of grass grub to white clover without
suffering excessive damage.

The 26% extra dry matter resulting from the
replacement of white clover with fertiliser N in tall
fexcue and phdais coud be of possble vadue in the
south Taraneki dairy ares, as a large proporiton of this
extra growth occurred in autumn (Figure 1) when grass
gub feeding is a its pesk and feed deficits ae common
because of low soil moisture levels.

Table 1 Tota annual dry matter yield (t/ha) of 5 grasses grown
with either white clover or fertiliser N.

1985186 1986/87
Established Clover l4aA 49 a A
Ryegrass ‘Low 9.1bB 6.3bB
*High N - 75cc
Tal fescue Clover 109 aA 6.9 aA
Low N 138bB 87bB
High N - 91bB
Phalaris Clover ROaA 69 aA
Low N 138 b B 9.6 b B
High N - 106cC
Cocksfoot Clover 10.2aA 6.7 aA
Low N 109bA 74bA
High N - 77b A
Prairie grass  Clover 27aA 84 aA
Low N 126 A A 89aA
High N - 93aA
'Low N 240 kg N/halyear *High N 480 kg N/halyear

Within each year and species, treatment means without a common
letter are significantly different; lower case P <005, upper case
P<0.01.

Table 2 Average sown species and clover percentages for the
1986/87 season. Treatment means for % sown and % clover are
significantly different in each species.

% Sown % Clover

Established Clover 43 12.0
ryegrass Fertiliser N 63 0.3
Tdl fescue Clover 64 16.0
Fertiliser N 84 2.3
Phalaris Clover 68 14.0
Fertiliser N 88 0.4
Cocksfoot Clover 59 180
Fertiliser N 84 0.1
Prairie grass Clover 40 22.0
Fertiliser N 51 0.8
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Figure 2 Grass grub populations under 35 grasses with white
clover (open bars) and with fertiliser N (shaded bars) (Average
of 2 years).

(ER = established ryegrass, TF = tall fescue, PH = phalaris,
CF = cocksfoot, PG = prairie grass).

This result could dso have applications for ryegrass
pasture. However, as pure ryegrass pastures support
a higher grass grub population (Figure 2) and are not
drought tolerant, tbe overdl benefit may not be as great
a for pue tdl fescue and phdais pedtures.

For prarie grass pedures the replacement of clover
by N fetiliser did not reduce grass grub to such low
levds a in tal fescue phaais and cocksfoot, a result
which may be attributed to the low proportion of
prairie grass in these pastures (50-60%). This,
combined with the inebility of prarie grass to produce
dry matter production a high as in a pure grass sward
(Table 1), suggests it would not be suitable as a specid
purpose pasture to combat grass grub attack in the
Taranaki region.

CONCLUSION

The results of this trid have shown tha the removd
of white clover and the addition of N fertiliser:

~ reduced grass grub populations to low levels in ftal
fescue, phalaris and cocksfoot.

— increased dry matter production of tall fescue,
phalaris and ryegrass.

Therefore the sowing of pure grass swards of tall
fescue and phalaris has the potential to maximise
production in areas prone to grass grub attack.

As an alternative to insecticide in ryegrass-based
pagure, the replacement of white clover with fertiliser
N may be of value.

For thee concepts to be fully developed, however,
the effect of pure grass swads on animd production,
and the cost effectiveness of applying N fertiliser
proportionally  throughout the year to lage aess need
further study. Also the optimal N requirements of
phalaris and ryegrass need to be determined.
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