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Pasture renovation after winter pugging damage

R.J JOHNSON’, D.A. MCCALLUM’ and N.A. THOMSON?
! Dairying Research Corporation, Taranaki Agricultural Research Station, PO Box 711. Hawera.

Abstract

In New Zealand where cows are grazed on pasture
throughout winter, severe pugging damage can
occur particularly during wet and stormy weather.
On a severely pugged area, seasonal and annual
dry matter (DM) production of 3 reseeding
treatments (broadcast ryegrass seed followed by
rolling or harrowing, drilled ryegrass seed followed
by harrowing) and three non-seeded treatments
(rolling, harrowing and an untreated control) were
compared over 2 years. Average annual DM
production of the three reseeding treatments was
higher (P<0.05) than the unseeded treatments.
Rolling and harrowing without reseeding had no
effect on DM production or pasture composition.
The three reseeding treatments had higher ryegrass
percentage (P<0.01) and lower (P<0.01) other
grasses percentage than the treatments with no
ryegrass Sed included. These differences in  pesture
composition were greatest in each spring 15 and
27 months after treatments were applied. The
differences in production of the reseeded treatments
persisted over the 2-year study period, showing
that “undersowing” had a long-term beneficial
effect on pugged pastures.
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Introduction

Taranaki soils are free draining and the climate is
conddered to be ided for darying, ranfal ranges from
1100 mmiyear to 2800 mmiyear and is evenly distributed
throughout the year (NZ Meteorological Station -
Normanby E94.526). However, winter pugging damage
does occur. Brown & Evans (1973)reported a reduction
in padure growth &fter treading trestments on Egmont
brown loam soil, and Karanga st loam, a heavy clay
soil unable to withstand winter treading. In all of
Edmond's work (1958, 1962, 1963) the efect of treading
only on pasture production and composition was
examined a pugging was avoided in al these dudies.

Losses of pasture growth resulting from stock
treading is due patly to physcd damage to plants
causng death, and compaction, causing anaerohic il
conditions (Gradwell 1965, Climo & Richardson 1984).
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Good fam management ams & minimising pugging
damage by removing stock from pasiure or giving stock
more aea during excessvely wet periods. When severe
padure pugging has occurred, rolling or harrowing has
been practised by many Taanaki dary fames to even
the auface improve waer run off and replace uprooted
plants (Thomson pers. comm.). Reseeding of heavily
pugoed areas through broadcasting seed and  harrowing
has ds0 been used to a limited extent. Clams to the
quccess of the various methods have been made but no
objective information was availdble to asess the reldive
benfits  This dudy therefore invedtigated the possible
benefits to rolling or harrowing on pugged areas
accompanied by reseeding.

Materials and methods

The most common method of wintering dry cows on
pasture in New Zedand is by block grazing on a 100- to
120-day rotation. Block grazing involves having the
hed of dy cows confined daly to a square aea of
pesire & a densty of 250-500 cows/ha/day. Each day
the cows ae ifted to a new aea of padure Lae in
Jly 1990 woils a the Taranaki Agriculturd Research
Sation (Egmont brown loam) were a fidd capacity. In
a paddock where dry dairy cows were being block
grazed severe pedure pugging damage occurred  dter a
24-hour period when 13.2 mm of rain fell on already
stturated soils. The cows hooves had broken through
the soil suface by approximatdy 4-8 cm which resulted
in the displacement of alarge proportion of plants.
Vegetation had been buried and root maerid exposed
and damaged by the impact of hooves. This Stuation
was sen & an ided opportunity to investigate the
dfects of pedure renovation on a pugged aea

Six weeks later on this severely pugged area 6
trestments were edtablisned and compared over 2 yeas
1) no form of repar (control), 2) harowing, 3) ralling,
4) broadcasting ryegrass seed followed by harowing
or 5 roling, and 6) drilling ryegrass seed followed by
harowing. Non-pugged pasure was not avalable for
compaison. The trid aea was firde grazed had (45
cm) with dairy cows and treatments were applied
immediatdy  after  grazing.

A randomised block desgn with 4 replicates wes
used, with plot size of 2.6 m x 6 mfor all treatments
except the drilling ryegrass seed followed by harrowing
which had a plot size of 2.25 m x 6 m. All ryegrass
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trestments were sown & 15 kgha of Yasyn-1 perennid
ryegrass by a Duncan triple disk drill (orill trestment)
o by hand (broadcast tregment). Chain harows or a
Cambridge roller were used behind a tractor for the
harrow and roll treatments, respectively. The first
grazing was 23 days dfter gpplication of trestments and
then the experimentd aea was fitted into the normd
intensve dairy management sysem of rotationd grazing
(30-day rotation during lectation and 120-day round in
the winter) for the duration of the experiment. The soil
fetility of the ste was conddered to be adequate for
padure growth (Quick Test pH=6.1, Ca=5, K=ll, P=16
Mg=41, S=23) and was maintained through the
experimentd  period with the application of 125 kg P/
ha and as triple super and 68 kg K/ha aoplied as potassic
sulphate.

Ryegrass plant densty was measred 6 weeks after
sowing by counting new ryegrass plants in 12, 20 x 20
cm? quadrats/plot. Herbage mass before and after
grazing was assesed usng the Mozaic Systems (Mark
[l) pagure probe to asess pasture growth for 2 years.
The mean of 30 meter readingsplot was converted to
herbage mass usng formulae for each season s defined
by L'Hullier & Thomson 1988. Pasture samples, cut to
grazing height using hand shears were taken seasondly
and hand dissected into ryegrass, other grassess, clover,
weeds and deed mater.

Results

Ryegrass density

Perennid ryegrass plant densty was higher for broadcest
reseeding followed by ether harowing or rolling, than
the control treatment (P<0.05, Table 1). Drilling ryegrass
sad followed by harowing increesed (P<0.05) plant
density compared with the control or harrowing
trestments, but not rolling aone (Table 1).

Botanical composition

No differences between treatments were recorded for
clover, weed and dead matter content of pasture.
However, throughout the trid the content of ryegrass
and other grasses differed significantly between
trestments (Table 2). The magor other grass species in
order of dominance were: cocksfoot (Dactylis
glomerata), Poa annua, Poa pratensis and couch
(Agropyron  repens). No conddent effect of trestments
on the order of dominance of the other grass gpecies
was  apparent.

Treament effects on pasture composition were most
marked in spring each year, 15 and 27 months after
trestments were applied. In  generd, reseeding  pugged
aess increasad ryegrass content (P<0.01) and decreased
the content of other grasses (P<0.01). Averaged over 2

Table 1 Hfet of renovaion tredmen's on ryegrass plant counts
6 weeks after resseding (plants/m?)
Treatment Ryegrass Density
No.s/m?
Control 138
Harrow 134
Roll 188
Drill + Harrow 230
Broadcast + Harrow 313
Broadcast + Roll 304
Significance :
LSD 0.05 89

years, ryegrass content incressed from 45% to 62% end
the other grass content decressed from 39% to 24%
with reseeding. No consistent effect of rolling or
harrowing and drilling or broadcasting seed was
goparent.

Dry matter production

Average anud DM production of the three reseeding
tretments was higher than without reseeding (Table
3). Broadcasting ryegrass Seed followed by harrowing
or roliing incressed (P<0.05) the annud DM production
compaed with the three unsown treatments. Dirilling
ryegrass seed followed by harrowing produced more
DM (P<0.05) than the control. The main yield advantage
from rexeding occurred during  Sring  when  average
DM production was 16% grester then that of the unsown
tretments. Grester DM yidd on the reseeded tretments
was aswociged with incressed  ryegrass yied. In the
soond year, the difference in ryegrass yidd between
unseeded and reseeded trestments wes grester then in
the fird.

Discussion

The effects of dock treading on pesiure  productivity
and pature compostion, and the effects soil type have
on the padure response to dock treading, have been
well documented by Edmond (1958, 1962, 1963) and
Brown & Evans (1973). Edmond reported that treading
damage, especidly on wet oil, reduced pasture yidd.
No research has been conducted on repairing areas
severdy dameged by dock treading. In this trid average
anud DM production of the three reseeding trestments
was higher (P<0.05) than no form of repar. Harrowing
or rolling without reseeding had no effect on padure
production or pasture composition. Thorn et al. (1987)
reported that reseeding in exiting pesture is effective
only when edablisied plants ae wesk or absent and
there are significant areas of bare ground. Pastures
dfected by pugging damage have fewer grass ftillers
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Table2  Effect of pugged renovation on pasture  composition
SUMMER AUTUMN WINTER SPRING
Ryegrass % Other Ryegrass % Other Ryegrass % Other Ryegrass % Other
Grasses % Grasses % Grasses % Grasses %
1990/1991
Control 48 29 55 35 76 18 49 37
Harrow 45 37 42 50 44 47 60 27
Roll 32 47 41 44 57 33 51 42
Drill + Harrow 56 25 65 26 55 34 66 25
B/Cast + Harrow 63 19 74 19 72 20 76 15
B/Cast + Roll 51 30 66 24 64 12 79 16
Significance . 1 f f B . N
LSD 0.05 18 16 21 16 23 . 17 17
LSD 0.01
199111992
Control 23 49 55 35 54 37 23 49
Harrow 18 51 45 47 57 35 17 46
Roll . 33 37 59 30 70 23 33 37
Drill + Harrow 43 36 74 18 72 20 43 37
B/Cast t Harrow 40 25 76 18 73 18 40 25
B/Cast + Roll 42 31 3 21 71 23 42 31
Significance - " NS N's » .
LSD 0.05 11 15 15 15 11 14
LSD 0.01 17 . 21 21 16
Table3  FEffet of pugging renovation trestments on pesre and ryegrass yidd (t DMha)
SUMMER AUTUMN WINTER SPRING TOTAL
Total Ryegrass Total Ryegrass Total Ryegrass Total Ryegrass Total Ryegrass

1990/1991
Control 2.9 1.4 1.5 0.8 1.8 1.3 3.9 1.9 10.0 5.4
Harrow 2.6 1.2 1.6 0.7 1.8 0.8 4.0 2.4 10.0 5.1
Roll 2.7 0.9 1.6 0.6 1.8 1.1 4.2 2.2 10.3 4.9
Drill + Harrow 3.0 1.7 1.9 1.2 2.1 1.1 4.7 3.1 1.7 7.1
B/Cast t Harrow 2.4 1.5 1.8 1.3 2.3 1.6 4.8 3.7 11.3 8.1
B/Cast + Roll 2.5 1.2 1.7 1.2 1.9 1.6 4.8 3.8 10.9 7.9
Significance . . o . t t " i '
LSD 0.05 0.5 0.4 0.3 0.6 0.6 0.8 1.2 1.4
LSD 0.01 0.8 1.1 2.0
1991/92
Control 2.9 1.1 1.2 0.6 1.0 0.8 3.4 0.8 8.5 3.1
Harrow 3.6 1.1 1.1 0.5 1.0 3.4 0.6 8.9 4.1
Roll 3.4 1.7 1.1 0.7 0.9 [ 3.3 1.1 8.9 2.1
Drill + Harrow 3.7 2.1 1.3 0.9 1.0 0.7 3.7 1.6 9.7 5.3
B/Cast + Harrow 3.9 2.3 1.3 1.0 1.2 0.9 3.7 1.5 10.1 5.7
B/Cast + Roll 3.9 2.3 1.5 1.1 1.4 1.0 4.4 1.9 11.2 6.3
Significance e Ns ” ' ! ! "
LSD 0.05 0.6 0.2 0.2 0.2 0.5 1.4 1.0
LSD 0.01 0.9 0.3 0.3 0.3 0 1.9 1.5

than untrodden ground and therefore represent the ided
opportunity  for  successful  reseeding.  Thorn &  Barker
(1992) dated for optimum seedling edteblishment  after
broadcasting it is necessary to cover the seed with
loose soil or trash. In this trid, the harrowing or rolling

achieved this and good seedling establishment  resulted
(Table 1).

The succesful edablishment of ryegrass resulted
in greaster ryegrass plant densty (Table 1) and content
(Teble 2), and consequently incressed DM production




146

(Teble 3) for 2 subssguent years When thee aess
were not reseeded other less productive grass  species
gpeaed to uccessully invede the bare aess

Conclusion

Mechanicd reseeding of severdy pugged aess with an
improved cultivar of ryegrass had a longtem (2 yeary
dfet on ryegrass content and DM production. Aress
not reseeded with ryegrass were invaded with less
productive grasses  cocksfoot, poa species and  couch.
Attempts to repair pugged aees by ether rolling or
harrowing were ineffective.
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