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Abstract

The extent to which propagation of perennial lyegrass from seed can cwtribute  to ward  stability and
the influence on this of spring pasture managemen(  seedling cornpetItIon and seed viability and losses
was examined in a replicated plot experiment.

Under hard grazing in late spring less than 5% of reproductive tillers reached flowering. Where
grazing was restricted during reproductive tiller development to allow reseeding, 80.90%  of tillers
flowered. Subsequent seedling densities were 20-50 times higher and herbage accumulation during late
summer-early winter was 33% greater on plots reseeded than those hard grazed in spring.

Farm practices such as hard grazing, topping and possibly silage conservation which remove
reproductive tillers before flowering will greatly reduce ryegrass  reseeding and may contribute to the poor
perwtence  of ryegrass wards under intensive dau-y  cattle grazing.

Keywords: grassland management, propagation, botanical  composition, herbage accumulation. solI
seed dynamics.

INTRODUCTION
The persistence of perennial tyegrass (Lo/&m perenne),  the major grass sown in New

Zealand pasture (Lancashire 1985),  relates predominantly to its ability to spread by
vegeta t ive  t i l le r ing  (Langer  1973) .  I ts  propagat ion  f rom seed is  not  cons idered to  be impor tant
in established swards (Chancellor 1979),  since first perennial ryegrass  seed does not
possess after ripening or dormancy mechanisms (Thompson & Grime 1979) and therefore
does not accumulate reserves in the soil, and second, in intensively managed grassland
farming  sys tems the  deve lopment  o f  reproduc t i ve  t i l l e rs  i s  assoc ia ted  w i th  a  dec l ine  in  sward
quality. The objective of this experiment is to examine the extent to which propagation of
tyegrass from seed contributes to sward persistence of a ryegrass  based dairy pasture and
the  in f luence  on  th i s  o f  sp r ing  pas tu re  management ,  seed l ing  compet i t i on  and  seed  v iab i l i t y
and  l osses .

MATERIALS AND METHODS
Si te

The experiment was conducted at the Ruakura Dairy Research Centre, Hamilton. The
soil was an imperfectly drained Te Kowhai silt loam. Pastures were perennial ryegrass  and
white clover dominant and had received common management for 2 years prior to the
exper iment .

Design and treatments
A randomised b lock  des ign  w i th  four  rep l i ca tes  was  used (p lo t  s ize :  120  mZ).  T rea tments

imposed f rom 1 September 1986 to 12 January 1987 were
1. Hard grazing with topping - residual herbage  mass (RHM) 1500 kg DM/ha  with topping

to 5 cm af ter  graz ing.
2 . Hard grazing - RHM: 1500 kg DMlha.
3 . Lax grazing - RHM: 2500 kg DM/ha.
4 . Par t ia l  reseed ing  - plo ts  res t r ic ted f rom graz ing dur ing reproduct ive  t i l le r  deve lopment

but with one extra grazing 28 days after reproductive meritstem (developing seedhead)
reached grazing height  (11 November 1986 to 12 January 1987).
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5. Complete reseeding - plots restricted from grazing throughout reproductive tiller
development ,  13 October  1986 to 12 January 1987.
Plots were grazed every 28 days during spring and 34 days during late summer-early

winter .

Measurements
Herbage  accumulation of each plot was calculated from measurements of herbage

mass before and after grazing using a pasture probe. The mean of 30 randomly located
meter readings per plots was converted to kg DM/ha  using a calibration equation (r2  = 0.85
- 0.97) established from fifteen 0.25 m2  quadrats  located in adjacent pasture. A common
cal ib ra t ion  equat ion  was used fo r  a l l  t rea tments  as  d i f fe rences  be tween t rea tments  were  no t
s i g n i f i c a n t .

Botan ica l  compos i t ion  o f  each p lo t  was determined before  and a f te r  g raz ing  dur ing  the
treatment period (spring) and subsequently every 6 weeks, from a near ground level clip
sample .  A  subsample  was  used  fo r  i n  v i t ro  d iges t ib i l i t y  de te rmina t ions .  Grass  t i l l e r  and  wh i te
clover node density of each plot was determined every 6 weeks, from four 20 x 5 cm
randomly  located f rames per  p lo t .  Reproduct ive  t i l le r  deve lopment  and fa te  was examined on
10 tagged t i l le rs  per  p lo t  (40  per  t rea tment )  located a t  1  m in terva ls  a long a  10 m t ransect

Viable ryegrass,seed  density in the soil was determined on 1 September 1986, 12
January 1987, and 1 July 1987. Ten 5 x 5 cm soil cores were taken per plot. The number of
viable r-yegrass  seeds was determined by counting seeds that germinated (Thompson &
Grime 1979).

Fate of ryegrass  seed on the soil surface was monitored on three 30 cm dia. wire
quadrats  located in plots of treatment 3 (hard grazed plus topping). One thousand ryegrass
seeds (hand harvested from adjacent areas) were evenly spread over each frame on 12
January 1987. Germinated seedlings, ungerminated seed, seed removed and dead were
moni tored.

Ryegrass  seedling survival was monitored on each plot after late summer rain.
Seedlings within six 15 cm dia. fixed frames per plot were marked with plastic coated wire
and observed every 4 weeks.

RESULTS
Sward composition, herbage accumulation and reproductive tiller development

As the defoliation intensity decreased from hard grazing with topping to complete
reseeding, the proportion of ryegrass  leaf, paspalum and white clover decreased, whereas
ryegrass reproductive stem and dead material increased (Table 1). In  vitro-digestibility
differences between treatments were not significant (Table 1). Similarly, the rates of
accumula t ion  o f  g rass  lea f  and  g reen  herbage  increased,  grass  reproduct ive  s tem and dead
material decreased and grass pseudostem, white clover and total herbage  were not
s ign i f i can t l y  d i f fe ren t  (Tab le  2 ) .

Herbage  accumulation in late summer-early winter (19 January to 1 July 1987) was
greater in laxly graxed and partially and completely reseeded pasture in spring than those
hard grazed and topped (Table4) .

Fur ther ,  as  the  de fo l ia t ion  in tens i ty  decreased,  the  propor t ion  o f  reproduc t ive  t i l l e rs  in tac t
a t  f l ower ing ,  the  dens i ty  o f  in tac t  t i l l e rs  and  dens i ty  o f  v iab le  ryegrass  seeds  i nc reased  (Tab le
3).

Seed viabil ity and losses
Ryegrass  seed harvested f rom areas ad jacent  to  p lo ts ,  germinated rap id ly  when p laced

on hard grazed and topped plots in mid-January. Within 6 weeks of placement, 55 + 4% of
total seed had germinated. Of the remaining seed 37 + 2% had not germinated after 5
months,  on ly  7  + 3% of  th is  was encouraged by  ch i l l ing  (3-4  days  a t  4°C) .  The remain ing 8  +
2% of  to ta l  seed d isappeared.
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Table I: Pasture composit~o” (%  of DM) and I” wtro  drgestibility  percentage rmmedrately  prior to grazing of reseeded
pastures  (12 January 1967).

Hard
grazing Hard LaX PadIal Complete S E D Slg”

+topping grmng grazing reseeding reseedIng
Ryegrass:  leaf 36 27 11 6 9 3 *.

pseudostem 6 10 3 I 3 1 *.
reprod. stem 3 12 34 45 30 7 . .

Paspalum 26 20 15 6 IO 4 . .

Other grasses 0 1 2 2 2 1 N S
White clover I6 12 5 9 9 2 .*
Dead material 11 16 30 31 37 4 tt

In vitro digestibility 68.6 67.9 66.6 65.0 64.1 1.9 N S

Table? Rates of herbage accumulation (kg DM/hafd) during treament period (I September 1966-12 January 1987)

Hard
grazing Hard Lax Partial Complete S E D Sign

+ topping grazing grazing reseed ing reseeding
Grass leaf 42 27 11 12 10 8.0 **.

Grass pseudostem 5 4 1 4 3 3.3 N S
Grass reprod.  stem 6 I5 31 24 I9 7.6 .I

White  clover 11 IO 7 5 5 4.0 N S
Green herbage= 64 56 50 45 37 10.5
Dead herbaae - 3 3 10 15 17 5.8 .*.

TOl?llb 61 59 60 60 54 9.4 N S

a Green herbage = grass components + clover.
b Total = green + dead herbage.

Table 3: Proportion of tagged reproductive (reprod.) bllers  Intact at flowering, intact reproductive tiller density (12 January
1987) and viable ryegrass seed on soil surface (2 February 1967).

Propotl~o”  of reprod.

tillers died  or
defoliated
Reprod.  tiller density

(tillersJm*)
Viable seed dewty

Hard
grazing

+ topping
2

363

240

Hard
grazing

5

1120

1290

L&X
grmng

55

1575

2890

Partial Complete S E D S i g n
reseed ing reseed ing

80 95 11 .*

2533 2149 440 .*

5320 11900 2540 *.

(seeds/m*)

Table 4: Rate of herbage accumulation (kg DM/ha/d) and total herbage accumulated (t DMIha)  during late summer-early
winter (19 January 1987 -  1 July 1967).

Hard grazing Hard
+ topping grmng

Lax
grazing

Partial Complete S E D S i g n
reseed ing reseedIng

R a t e of accumulation 38 40 47 50 51 3.4 .*
Total accumulation 5.98 6.47 7.56 6.16 8.22 0.52 .*

Seedling establishment
Mortality of ryegrass  seedlings during late summer-early winter period was high (range

40-75%)  for all treatments (Figure 1). ‘seedling loss was highest where initial seedling
dens i ty  and compet i t ion  f rom res ident  herbage  was  h igh .

DISCUSSION
The observat ion  that  hard  and/or  f requent  defo l ia t ion  o f  ryegrass/white  c lover  pas tu re  in

late spring-early summer suppresses development of reproductive tillers and encourages
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Figure 1: Ryegrass  seedling density (plants/m*) for hard grazed wth topping (x-x), hard grazed (A.-.-A),  laxly  grazed
(*....*).  partially reseeded (0 0) and completely reseeded (o....n).

growth of grass leaf and white clover has been demonstrated in numerous studies (eg Korte
et al.  1982). Associated with the encouragement of grass leaf and white clover by intense
defo l ia t ion  i s  a  pos i t i ve  e f fec t  on  sward  qua l i t y  (Thomson e t  a l .  1984) .  Th is  has  g iven  r i se  to
the  recommendat ion  tha t  an  impor tan t  ob jec t ive  o f  spr ing  management  is  the  “main tenance
of  sward  qua l i t y  go ing  in to  the  summer  (Thomson e t  a l .  1984) .  In  p rac t ice  th is  invo lves  hard
and/or  f requent  graz ing,  topp ing and s i lage conservat ion.

This study demonstrates the consequences of such practices on propagaion of ryegrass
from seed.  Ear ly  de fo l ia t ion  o f  reproduct ive  t i l le rs  great ly  reduced reseed ing o f  ryegrass  and
s ign i f i can t ly  reduced the  poss ib i l i t y  o f  p ropagat ion  f rom seed.  Surv iva l  o f  perenn ia l  ryegrass
under  th is  management  i s  there fo re  a lmost  comple te ly  re l ian t  on  t i l l e r ing .

In  tyegrass/white  c lover  da i ry  pastures re l iance on vegetat ive propagaion appears  to  be
inadequate to maintain sward stability. This is illustrated by the low tiller densities
(2-5000/m2,  Bryant & L’Huillier  1986) and high levels of self sown grasses and broadleaf
weeds that are often encountered. Loss of whole plants by “pulling”, trampling, dung and
ur ine  contaminat ion  and insec t  a t tack  can be h igh  under  in tens ive  da i ry  ca t t le  g raz ing  (Wade
8 Baker 1979). Currently, the ryegrass  plant losses are replaced by the regular and
increas ing  prac t ice  o f  pas ture  renovat ion  by  d i rec t  d r i l l i ng  (Thorn  e t  al.  1986).

In contrast, lax grazing and partial or complete reseeding allowed a high proportion of
reproductive tillers to develop to maturity. As a result, high seed and germinated seedling
densities were observed in these treatments. This in turn was associated with a greatly
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increased herbage  accumulation during late summer-early winter. These advantages could
be readily incorporated into existing farm practices. Like silage conservation, a designated
area could be removed from the grazing rotation during the period of reproductive tiller
development .  The s ize of  th is  area would be f lex ib le  vary ing f rom year  to  year  depending on
the amount of pasture surplus to cow requirements and the quantity of silage required. For
eXaf@e, 70% of  the farm may be in  the graz ing rotat ion wi th  15-20%  for  s i lage and 1 O- l  5%
le f t  to  reseed.  A 5-10 year  reseed ing ro ta t ion  around the  fa rm cou ld  thus  be es tab l ished.

Timing of grazing before “shutting up” for reseeding is important. The growth of
reproduct ive  t i l le rs  in  the  base o f  the  pasture  shou ld  be moni tored.  When they reach graz ing
height (mid-late October) the area should be grazed only very laxly over the following 2-3
weeks and then removed from the grazing rotation. When seed is shed readily from a
seedhead  (mid-January) the area is ready for regrazing.

The reseeded area cou ld  be regarded as  a  summer  c rop and s t r ip  grazed in  con junct ion
wi th  good qual i ty  pasture.  The area would  prov ide 4-5 t  DM/ha  in January-February which on
an average farm would supply 5 kg DM/cow/day for 20-30 days. Management of pasture
during seedling establishement should follow recommendations for newly renovated
pastures (refer Thorn et al.  1987).

CONCLUSIONS

1. Allowing reseeding of ryegrass/white  clover pastures can result in substantial ryegrass
seed l i ng  es tab l i shmen t .

2 . In tense  de fo l ia t ion  dur ing  la te  spr ing  p reven ts  a lmos t  a l l  reseed ing .
3. Reseeding of designated areas of a farm could be incorporated into present farm

management .
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