
Proceed ings  o f  the  New Zea land  Grass land  Assoc ia t ion  49 :  135-  140 (  1988)

CHANGINGSEASONALGROWTHOFPASPALUM
PASTURESBYOVERORlLLlNGRYEGRASSANOWHlTE
CLOVER

E. R. Thorn

Ruakura Dairy Research Centre, MA F, Hamilton

Abstract

Volunteer summer-growing paspalum is often present in dairy pastures of northern New Zealand.
When paspalum becomes the dominant grass winter/spring pasture production is reduced. This creates
management problems on seasonal dairy farms because cow feed requirements and milkfat  production
are highest in winter/spring.

This paper gives data from a current experiment at Ruakura Agricultural Research Station in which
Roundup” herbicide was used to prowde a competitlon-free environment for the overdrilling of
cool-season pasture species. Herbicide  rates of 6, 4, 2 and 0 I/ha were applied I” autumn 1965 before
overdrilling a mixture  of Ellett ryagrass  and Grasslands Kopu white clover. A ftfth treatment was the
original pasture which was not sprayed or overdnlled.

High rates (4-6 I/ha) of Roundup”  completely elimmated  paspalum from the pasture and immediately
reduced the white clover to a low proportion (less than 10% of dry matter). The sprayed and overdrilled
pastures have remained ryegrass dominant over the duration of the experiment. In 1985 and 1966,
winter/spring production from the new ryegrass dominant pastures were significantly better than from the
original paspalum dominant pasture.

The implications of the noticeable increase I” paspalum I” the renewed pastures are discussed.

Keywords: pasture renewal, pasture renovabon.  Roundup” herbiade. pasture botamcal composition,
seasonal pasture productlo”.

INTRODUCTION

In  nor thern New Zealand,  vo lunteer  paspalum (Paspalum  dilatatum  Poi r . )  i s  o f ten  a  par t

of the perennial grass component of dairy pastures. Herbage  production from paspalum is
rest r ic ted to  the warm season f rom October  to  Apr i l /May (Perc iva l  1977) .  Pasture product ion
during winter/spring is therefore reduced in paspalum-dominant pastures, which may be

ref lec ted  in  reduced cow per fo rmance in  ear ly  lac ta t ion .
Pasture renewal should be considered where species like paspalum constitute greater

than 25% of the pasture herbage  (Thorn et a/. 1987). The rhizomatous paspalum offers

severe competition to establishing cool-season species like perennial ryegrass  when these
are introduced by direct drilling. One way of reducing this competition is by blanket
app l i ca t ion  o f  a  non-se lec t i ve  herb ic ide  be fo re  overdr i l l i ng .

This paper described 2 years of results from a current experiment which examined the
effects of blanket application of glyphosate (Roundup@) herbicide and direct drilling of
ryegrass and wh i te  c lover  on  pas ture  compos i t ion  and product ion .

The work reported here had 2 objectives:

(i) to measure the effect of contrasting rates of herbicide on the pasture botanical
composition and seasonal pasture production.

(ii) to determine the stability of the pasture composition achieved by blanket spraying
herb ic ide  and  d i rec t  d r i l l i ng .

MATERIALS AND METHODS

Study area
The experiment was located at the Ruakura Agricultural Research Station. Ground

frosts are common, averaging 34% of cool-season days (May-August). Dry spells during
December-March are common, often accompanied by high day temperatures (screen

maxima of  25°C or greater) .
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Soi l s  range f rom we l l -d ra ined  Brun twood s i l t  l oams to  imper fec t l y  d ra ined  Te  Kowha i  s i l t
loams. Annual maintenance dressing of P, K and S have been applied as potassic
superphosphate  dur ing the s tudy per iod.

Pasture composition in summer was 40-50% paspalum and 1 O-l 5% ryegrass  on a dry

matter (DM) basis. Ryegrass comprised 50-60% and Pea  spp. 10% of the pasture DM in
spr ing.  Whi te  c lover  ranged f rom 20-30% of DM throughout the year.

Experimental design and treatments
The treatments were original pasture and blanket spraying with 0, 2, 4 and 6 I of

Roundup@ in 200 I water /ha.  Sprayed p lo ts  were d i rec t  dr i l led  wi th  a  mix ture  o f  Ellen  ryegrass

(18 kg/ha) and Grasslands Kopu white clover (3 kg/ha). Treatment plots (15 x 31 m) were
ar ranged in  a  randomised b lock  des ign  w i th  6  rep l i ca t ions .

Plots were sprayed on 12 March 1985 after 14 days regrowth, grazed again on 20

March, then cross-drilled using a Duncan triple disc drill. Half the above seeding rates were
applied with each pass. A bar harrow was used to assist with seed coverage. Ninety-six
percent of the sown Ellett ryegrass  seedlings and 81% of the ryegrass  plants in the original

pasture contained the endophyte fungus Acremonium loliae.  The presence of this fungus
protec ts  the p lants  f rom at tack  by  Argent ine  s tem weev i l .

Dur ing the s tudy per iod (March 1985 to  Apr i l  1987)  the plots were grazed by dairy cows

on 22  occas ions ,  the  f i r s t  47  days  a f te r  d r i l l i ng .  Average s tock ing  dens i t ies  o f  160  cows/ha  fo r
6 hours of grazing were used. Pre- and post-grazing herbage  masses ranged from 2.5-2.8 t
DM/ha  and 1.5-l .8 t DM/ha,  respectively.

Sward measurements

Botanical  composit ion.  Herbage in  each  p lo t  was  sampled  by  g round leve l  c l ipp ing  be fore
dissection into ryegrass, foa  spp., paspalum, prairie grass, other grasses and weeds. Dead

mater ia l  f rom a l l  spec ies  was bu lked before  dry ing  a l l  components  a t  100°C for  36  hours  and
weighing. Sampling was before spraying, after seedling emergence, and thereafter at 2-  or
3-monthly intervals for the first and second years, respectively, at least 3 weeks following a
grazing.

Tiller density. Ryegrass and paspa lum t i l l e rs  and  wh i te  c lover  roo ted  nodes  were  counted  in
5 randomly located quadrats  (each 22 x 3 cm) per plot. Counts at 2-  to 3-weekly  intervals
fo l lowing graz ing were made 2 or  3  month ly  in  the f i rs t  and second years ,  respect ive ly .

Seasonal growth rates and yields. Visual estimates of herbage  mass were made at each
grazing as described by Thorn et al. (1986). Seasonal yields were obtained by summing

growth differences between post-grazing estimates and the following pre-grazing estimates
for winter/spring (May-October) and summer/autumn (November-April).

RESULTS,--
Potential seedling densities were 1000 and 340 plants/m*, respectively, for the sown

ryegrass and white clover. These data were calculated taking into account seed weight,

germination % and sowing rates for the seedlines used. Seedling numbers in sprayed plots
in May 1985 were 79 and 30% of potential for ryegrass  and white clover, respectively.
Comparable data for unsprayed plots were 45 and 21%.

The effects of treatments on species proportions (% of DM) are illustrated in Table 1.
Statistical analyses showed that the effects of the 6 and 4 I/ha  herbicide rates were similar.
Differences in the proportions of pasture species between the 0 //ha and control treatments

and between the 6 and 4 I/ha  herb ic ide  ra tes  were  sma l l  and  genera l l y  no t  s ign i f i can t .  Thus
data for the 6 I/ha  and 0 //ha treatments are excluded. Other pasture species (prairie grass,
weeds, Pea  spp., other grasses) gave inconsistent treatment responses and were always

less than 12% of DM.
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Table 1: The effect of spraying  Rdundup@  herbicide and overdrilling Elletl  ryegrass  and Kopu white clover on the paspalum.
ryegrass,  white clover and dead material  Droportions  I% of DM)  in the pasture.

4 //hat
P a s p a l u m Ryegrass

2 //ha f? SED 4 //ha 2 //ha c SED

1985
7 Ma?

30 Apr
2 Aug
PDec

1986
28 Feb

1 Apr
1 Jul
1 act

1987
12Jan

1985
7 Mar

30 Apr
2 Aug
2 Dee

1986
20 Feb

1 npr
1 Jul
1 act

1987
12 Jan

45 38 34 5.6 25 29 30 4.4
0 2 10 1.8 41 38 42 6.7
0 0 4 0.7 78 66 59 4.0
0 2 14 2.8 57 49 44 5.0

5 4 44 4.7 48 44 15 4.7
10 43 5.2 44 43 16 4.5

2 6 1.4 58 55 51 5.6
1 2 0.5 51 56 47 4.5

0
0

14 22 48

White Clover

4.4 37 24 16

Dead Material

5.5

18 14 .20 3.1 9 12 14 2.6
7 27 37 4.4 48 25 5 6.6
4 17 18 2.8 6 5 6 1.4

21 33 32 5.0 19 10 5 2.2

22 27 17 2.9
31 23 21 5.1
27 26 23 4.2
36 29 32 5.1

13
17

a

12 6 1.6
15 10 2.8
12 13 2.0

a 9 2.5

17 24 19 4.4 29 29 17 5.1

’ data obtained before spraying (12.3.85)
b  Ckoriginal  pasture (control)
’ rate of Rdundup”  per hectare

Table 2: Tiller density (tillers/m2)  for paspalum in sprayed and unsprayed plots in August 1985, February 1986 and February
1987.

Date 4 //haa
Treatment

2 //ha Cb S E D

29 Aug 1985
10 Feb 1986
9 Feb 1987

a = rate of Roundup-’ per hectare
k = original pasture (control)

0 0 328 70.8
26 516 920 149.9

179 266 644 107.2

Paspa lum was  in i t ia l l y  comple te ly  e l im ina ted  by  the  h igh  ra tes  (4 -6  I/ha)  of  Roundup@

herbicide and reduced to a low proportion by the low rate (2 Nha) (Table 1). Noticeable
increases in paspalum occurred in the sprayed pasures during the first and second summers
fo l low ing  spray ing  and  d r i l l i ng .  Th is  was  con f i rmed by  t i l l e r  dens i t y  da ta  (Tab le  2 ) .  Paspa lum
generally decreased and ryegrass  increased with increasing rates of herbicide (Table 1).

Whi te  c lover  was reduced to  a  low propor t ion where h igh ra tes  o f  Roundup@ were used.  Th is
effect persisted until the first summer following spraying, as from February 1986 there were
no d i f fe rences between t rea tments  in  c lover  leve ls  (Tab le  1) .

Dead mater ia l  compr ised a lmost  ha l f  the  pasture  dry  mat ter  immedia te ly  a f ter  spray ing

wi th 4-6 Nha of  Roundupa  (Tab le  1) .  Th is  e f fec t  had d isappeared by  August  1985 and dur ing
the fo l low ing summer  the  new pastures  conta ined more  dead mater ia l  than the  or ig ina l ,  bu t
were always less than 20% of DM.

Growth rates for the period following spraying and drilling (29 March-6 May 1985) were



on average much lower for the sprayed (-23 kg DM/ha/day)  than for the unsprayed plots (21
kg DM/ha/day),  reflecting plant death and subsequent loss of dry matter in the former owing

to the effects of the herbicide. Subsequently, winter/spring growth rates were higher for the
new pasture than for the original pasture. A similar trend was found in 1986 as Fig. 1
illustrates, although growth rates were much lower. Growth rates from September to
November were similar for sprayed and unsprayed pastures in 1985 (63 v. 68 kg DM/haIday)

and in 1986 (52 v. 51 kg DM/ha/day). Growth rates for summer (1985186) (December to
February) ,  however ,  were h igher  for  the or ig ina l  than for  the renewed pasture.  This  t rend was
not evident in 1986/87,  as growth rates for all pastures fell to less than 10 kg DM/ha/day  in
late January, and in March/April growth rates for the new pasture exceeded that of the

original (Fig. 1). 1985/86  summer rainfall was 88% above average (241 mm) while in
1986187  it was 32% below average.

The above t rends  in  seasona l  g rowth  ra tes  are  t rans la ted  in to  pas ture  y ie ld  in  Tab le  3 .

-1985186
- -  1986187

o 41/ha

LSD(PcO-05)

-4

P
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Winter/ early Spring Summer/Autumn

Figure  1: Growth rates (kg DMlhaiday)  during winter/early spring and summer/autumn for the orlglnal pasture (control), and
those recewing  4 //ha of Roundup” before overdrallmg  LSD (P~0.05)  are gwen where signlflcant differences between
treatments occurred.

Table 3: The effect on seasonal yields  (t  DM/ha)  for 198587  of overdrillmg  Ellett ryegrass  and Kopu white  clover following
spraying with Roundup” I” March 1985.

Treatment
61 41 21 01 C S E D

Wmterlearly  spring
8.5-7.10.85 (152 days)

29.5-28.10.86 (152 days)

Summer/autumn
11.10.85-26.5.86  (227 days)

1 .I 1 .A%-27.4.87  (177 da&

6.3 6.2 5.7 4.8 4.3 0.36
3.8 3.6 3.7 3.5 3.1 0.23

9.8 9.9 10.5 10.3 10.7 0.35
8.2 a.7 8.2 7.8 7.9 0.36

a incomplete
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DISCUSSION

Overdr i l l ing  perenn ia l  ryegrass  a f te r  b lanke t  app l i ca t ion  o f  Roundup@)  he rb i c ide  rap id l y
changed the pasture from paspalum to ryegrass  dominance (Table 1). The benefits of this

change were immediately detected in improved winter/spring pasture production (Fig. 1,
Table 3)  since the summer growing species (paspalum) had been replaced by a
winter/spring-growing species (perennial ryegrass). However, first-year winter/spring re-

sponses were approximately twice those that occurred in the second year, but the latter
season was less favourable for growth. Thus the objective of providing more feed for the
cows after calving (July) when their requirements and milkfat  production are highest

(Campbell &  Bryant 1978)  has been achieved in each of the two years of this experiment.
The sustained vigour of the new ryegrass-dominant pastures is indicated by their ability to
produce similar summer/autumn yields to those of the unsprayed pastures (Table 3)  even

when ra in fa l l  was be low average in  the 1986/87  summer.
An interesting feature of the experiment thus far is the re-infestation of the sprayed

pastures with volunteer paspalum The rate of re-infestation seems to relate to the level of
cont ro l  ach ieved a t  spray ing.  Where 4  and 6  I/ha  o f  Roundupa  were used,  paspa lum was not

detected unt i l  the f i rs t  summer a f ter  spray ing (February  to  Apr i l  1986)  and by January  1987 a
considerable amount of paspalum was present (14% of DM) (Table 1). Visual assessments
suggest that germination of resident paspalum seed was the main cause of this
re-infestation. If the kill of resident paspalum was incomplete (2 I/ha  treatment) then

re- in fes ta t ion  ra tes  were  h igher .  The present  t rends ind ica te  tha t  pas tures  t rea ted w i th  2  I/ha
of  Roundupa  w i l l  reach  a  paspa lum leve l  o f  20-25% of  DM by the end of  the second summer
following treatment. Where 4-6 l/ha of Roundupa  has been used a further l-2 years may be

requ i red  to  reach th is  leve l ,  a t  wh ich  w in ter /spr ing  pas ture  product ion  beg ins  to  su f fe r  (Thorn
et al. 1987).

Despite detrimental effects of high rates of RoundupO  on white clover growth, it had
recovered to levels similar to those in unsprayed plots by February 1986 (Table 1). This
recovery  presumably  re f lec ts  regrowth f rom surv iv ing s to lons o f  the res ident  c lover ,  s ince the

establishment and survival of Kopu white clover has been poor with an average density of
only 12 plants/m2  in April 1987 compared with 94 plants/m2  in May 1985. This situation
reflects the difficulty in establishing small-seeded species like white clover by direct drilling
(Campbell 1972)  especially if lack of moisture delays emergence (Hayes & Williams 1986).

Lack of moisture was probably important in the present experiment, since no substantial
ra in fa l l  occur red  unt i l  23  mm of  i r r iga t ion  water  was app l ied  21  days  a f te r  drilling.

Practical  implicat ions
The experiment indicates that satisfactory control of paspalum can be achieved by

blanke t  app l i ca t ion  o f  4  l/ha  o f  Roundupm  herb ic ide ,  wh ich  i s  the  cur ren t  labe l  recommenda-
tion. Ryegrass was then successfully introduced by direct drilling and has been maintained

as the dominant grass species for the first and second years of this experiment. Further data
from this experiment will indicate how long this situation can be maintained. However,

because of the re-infestation of the pasture by paspalum, winter/spring pasture production
cou ld  probab ly  once aga in  be improved by  the  imp lementa t ion  o f  the  spray /dr i l l  p rocedure  in
2-3 years’ time. Currently, costs of establishing ryegrass  pastures by the spray/drill method
can be accounted for in terms of extra pasture grown and potential milkfat  returns, in 1-2

years.
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