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Abstract

The aea of lucame (Medicago sativa L)), regarded
s the bet adgpted legume for dy aess of New
Zedland, has declined by 67% over the last 2
decades. The major reason for the decline has
bemn the efect of pests disseses and poor grading

on produdivity and pasdence The
development of disease- and pest-resistant
adtivas hes dloved plant bredas to investigate
mehods for devdoping grazingtolerant lucernes.
It hes been sugoeted thet frequant auiting is hearder
on plants then grazing and that it could be usd to
rapidly identify the survival characteristic of
breeding lines. Lines surviving cutting every 4
weks for 2 sssns have ben sHeded @ Lincon
To evaluate the breeding method these selected
lines were compared with thar perents under 4-
weekly cutting (frequent), 8-weekly cutting
(infrequent) and frequent grazing. Frequent
grazing was less severe on plants than frequent
cutting and evauation by this treatment was
discontinued after 3 years. There was a trend
towads inoesssd produdion  through  sHedion

there gopeared to be line diffeencss in respone
to dHedtion. Paggence of lines dta 7 years of
frequet ad infrequent auting was  significantly
improved by sdedion for mogt lines The different
degrees of improvement between lines indicate
that lines responded differently to selection.
Cutting frequency had little effect on the fina
pat numbas o lines The dffaences bawean
cultivars and lines can be attributed to disease
and pet resgance and adgptablity of lines The
trial showed that selecting plants tolerant of
frequent cutting can improve production and
pasgence

Keywords: frequent cutting, grazing, Medicago
sativa, perddence, production, sdection

Introduction

Luceme (Medicago sativa L) is a forage legume well
adapted to the dry east coest regions of New Zedand.

However, the aea of luceme grown in New Zedand
has declined from 220 000 ha in 1978 to 72 000 ha in
1992 (Stidics New Zedand). The dedine in aea has
been due to changing land use in some traditional
luceme growing aess but, more importantly, due to
the effects of pests, diseases and poor grazing
management  which  have reduced lucene's  production
and pesgence Plant breeding over the pas 20 years
has concentrated on developing cultivars with
redstance to pests and dissesss. With the development
of resgant cultivars and breeding lines, the Lincoln
breeding programme is beginning to develop lucerne
that is more productive and persstent when frequently
defolited.  This should meke grazing management of
luceme esde onfam

Poor persisence under intensve grazing has limited
luceme' s use as a pasture plant. However, in New
Zeadland most luceme is grazed for part or all of the
growing season. To pess under grazing a  defined
rotational grazing management was developed from
principles of cutting management based on cyclical
patens of root cabohydrate storage and use  within
the plant. Persistence and productivity is strongly
related to the duration of grazing and the interval

—_underboth-freguent-and-infrequent-cutting-and—between—grazings—(spelling)Iversen~(1967) tecom-

mended 4 days grazing followed by 36 days gpeling
& the best grazing maenagement. To apply this sysem
requires a number of paddocks and intensive stock
management. To reduce the intensity of rotational
grazing, Janson (1982) concluded that while correct
spelling is important to maintain persistence and
productivity, orazing duration is of less importance
providing it is no longer than 15 days Famers have
found drict rotationd grazing difficult because of the
differing requirements of the plant and the grazing
animal. In Australia, L odge (1991) concluded that in
site of recommendations luceme dands ae  commonly
used opportunistically, to maximise animal produc-
tivity, depending on ranfdl and the feed supply from
other pastures. This has been compounded by a
reuctance to subdivide paddocks to enable essy grazing
management.  From generd  ‘over the fencd obsava
tions, poor grazing management, with continuous et
docking for long periods is common in Canterbury
(Pdmer 1982). This could dso be conduded for grazing
of luceme in much of New Zedand.
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The effect of poor grazing management on luceme
is wel documented. Keoghan (1994) found that grazing
mismanagement resulted in reduced yields, reduced
competitiveness with weeds and eventud dtand  decline.
It could dso be speculated that stands of poor vigour
may be more susceptible to diseeses especidly crown
and root rots. In combination with poor grazing
management and  climatic  dresses  thee diseasss  will
contribute to the sand decline.

The development of a greatly improved grazing
luceme has been seen as the key to increasing its
ussge a a padure legume Persdence and  production
of luceme under grazing has been an objective of a
number of overseas breeding programmes over the
last 50 years (Heinrichs 1978). The most common
goproach has been to sdect for ether cresping  rooted
or rhizomatous types which have low set crowns tha
avoid grazing damage. The creeping morphology is
derived from the Medicago falcata subspecies. The
ussfulness of cultivars of this type has been limited by
their low yield potential (Palmer 1967), varying
expresson of the trat in differing soil types (Pamer
pes comm.), dow recovery rae after grazing (Bushice
& Hanson, 1969) and varying reports on their aility
to perss under intensve grazing (Leach 1969b; Leach
1970). A more recent approach in the development in
the breeding of grazing lucemes has been to subject
breeding material to management treatments similar
to the intended target system. Leach (1971), for
exanple, suggested that frequent cutting could be used
as' a rapid method of determining the survival
characterigtics  of  lines.  Henrichs  (1974) found  that
frequent  defoliion by mechanicd means was  harder
on plants than grazing by animas and could be used to
measure persistence of lines providing that final
aesments of new cultivars ae made usng animd
grazing trids. Frequent cutting is being used by the
Lincoln breeding programme as a method to identify
and devdop germplasm tolerant of frequent defoliation.
Reslts from a trid edtablished to evduate this method
ae presented in  this  paper.

Materials and methods

Eight cultivars and disease and pest resstant synthetic
populations were established in plotsat Lincolnin
October 1981. These were cut to 25 ¢cm using a forage
haveder every ‘four weeks duing the 1982/83 ad
1983/84 growing seesons. Surviving plants from each
population were Sdected duing spring of 1984 and
dlowed to inter-pollinate in separate isolations.

A trial comparing the eight selected lines with
their parents was sown in a Templeton silt loam at
Lincoln during October 1985. The trid was a split plot

design, with 3 management trestments as mainplots, 8
sdected lines and 8 parents as subplots and 3 replicates.
The 3 management trestments condsted of cutting every
4 weeks (frequent), cutting every 8 weeks (infrequent)
and grazing & 80 ewesha for 4 wesks and spelling for
4 weeks. Treatments began at the beginning of the
1986/87 season. Cutting treatments continued until  the
ed of the 1992/93 season but the grazing trestment
was discontinued after 3 years

Herbage yield of lines was measured after
trestments had been applied for 1 year. Plots were cut
and weighed through one compl ete 8-week growth
cycle (cut 13/1/88 and 17/2/88 for frequent, 17/2/88
for infrequent). All cutting trestment plots were cut
and weighed again for the find spring cut on 26/10/93.
Persgence of lines was determined during  December
1993 by digging two 0.5 m? quadrats per plot and
recording plant numbers  Yidd data were andysed as
asplit plot randomised block with LSDs cal culated
for compaison of means Pant numbers were andysed
using a sgquare root transformation and results are
presented & back-tranformed  means.

Results and discussion

No daa from the grazing trestment was included in the
andyss. Grazing was discontinued after 3 years when
it became goparent from an ealy dage tha the grazing
was less severe on theplants than frequent cutting. This
confirms  the findings of Henrichs (1974). Comparisons
between plots was not posshle a uneven grazing and
dock camps resulted in some plots being trested more
harshly than others. For this reason, rapid screening of
plants using grazing animas could be seen as less reliable
than frequent  cutting.

Janson’s (1982) concluson that. there is scope to
manipulate grazing duration for periods longer than
the existing accepted duration of 4-6 days was
controversial at the time. Palmer (1982) considered
that Janson’s result of having animds on luceme for
periods of up to a fortnight without harming the luceme
was very important, but extending grazing duraion
could not be recommended until these findings could
be verified under differing stocking rates and
conditions. In our trid, the finding tha grazing for 4
weks was less severe than 4-weekly cutting provides
further evidence that there may be scope to extend
grazing duration providing the period of spdling s
correct.

On average, the sdections produced initidly 50%
and 28% more dry matter than the parents under
frequent and infrequent cutting respectively (Table 1)
The differences were dgnificant only for Pr521 in the
frequent cut tresment and Rere in the infrequent cut
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trestment. Varigion befween plots was lage a this
early stage of the trial, exacerbated by parts of the
trial becoming. infected with stem nematode
(Ditylenchus dipsaci Kuhn.). This gives some
explanation as to why such large yield differences
between the sdections and parents was not datigticaly
sonificant. It is difficut to determine if one or more
lines responded more to selection than other lines
becasse of ther different levels of reddance to the
nematode. However, the greater improvement of
AS13R compaed with Aragon under frequent cutting
may indicate a difference as both ae ressant to dem
nematode. The trend towards increased production
through selection remained until the final cut. The
difference between selections and parents was
significant for Moapa and AS13R under frequent
cutting and Pr.521 and 3BC2A1 under infrequent
cutting.

Table 1 Initid and final dry matter yields (kg/ha),
Final {1993/94)

Treatment Cultivar Initial (1987/88)

or line Parent Selection  Parent Selection

Frequent
cv. Aragon 5500 580 2500 2900
cv.AS13R 3000 4 8 0 0 1800 2900
VAAR 2100 3700 1200 1300
cv. Pr.521 2600 5000 looo 1800
cv. Moapa 2600 3800 800 2200
3BC2A1 3000 5000 1300 2100
S5AARW12 2 0 0 2309 1000 800
ov. Rere 1300 2300 1000 800
Mean 2800 4209 1200 1600

Infrequent
Aragon- — 4400—6700—— 3000—3700——
AS13R 4300 6300 2600 2800
VAAR 2100 3700 1200 1300
r.521 5200 5600 1100 2490
oapa 3900 4800 900 1809
3BC2A1 22000 0 6300 1709 2800
SAARW1 2900 2300 1000 800
Rere 6200 700 900
Mean 4500 6000 1500 2300

Isd (5%) for comparisons

within  cuts 2349 940
Isd (5%) for comparisons
between cuts 4210 1690

The vyidds from the find cut reflect the persstence
of lines as do the final plant numbers. On average,
sdlections had 2 times more plants surviving after 7
yeas of both frequent and infrequent cutting (Table 2).
Under frequent cutting al lines except Rere were
improved sgnificantly by sdection and all but Aragon
and SAARWI under infrequent cutting. A significant
{P<0.01) cultivar x selection interaction for the
transformed plant numbers confirmed that lines
reponded  differently to  sdection and thee regponses

may vary under different cutting treatments. It
highlights the usefulness of frequent cutting as a
technique. to rapidly improve the persistence of
breeding  lines.

Table 2 Back-trandformed mean plants/m?,

Cultivar Frequent cut Infrequent cut
Parent vs Selection Parent vs Selection
Aragon 75 97 . 73 90 ns
AS13R 21 5. 42 68 **
VAAR 14 8. 11 2.
Pr.521 14 33 16 4.
Moapa 5 3. 6 5.
3BC2A1 8 2% . 14 5.
5AARWI 7 15. 11 11ns
Rere 2 6ns ! .
Mean 18 B 22 41.

Of the parents only Aragon had more than 30
plantsm* after 7 years of frequent cutting. Five of the
ections had more than this number of plants, which
was conddered by Pdmer & Wynn-Williams (1976)
to be the number of plants required for full production
inestablished  dands. A similar trend occurred in  the
infrequent cut trestment. This indicates that sdlection
by frequent cutting is resulting in beter persistence
and, given correct spelling, should improve production.

The find plant numbers for both sdections and
parents lines were the same in each cutting trestment.
Differences between lines for both yield and plant
numbers & the concluson of the trid were dSgnificant

(P<0.01).and can be.attributed.to.differences.in-discase — -

and pest ressance and ovedl adaptation of the lines.
Conclusion

Frequent defoliation by cutting over a reaively short
period of time can be used to sdect plants for improved
production and persstence and lines sdected in  this
manner aopear to be superior under both frequent and
infrequent cutting. Frequent cutting is a better method
of quickly identifying superior lines than is frequent
grazing.  Second-cycle  sdections of  plants  surviving
the frequent cut treatment have been made and, as
suggested by Henrichs (1974), will be evalusted under
grazing. Cultivars with tolerance to frequent cutting or
grazing will improve persgence of luceme dands during
peiods of poor grazing management.
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