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THB:.AG:RICULTU&AL  VALUE OF JXALARIS  TUBMXOSA.
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j I;D.  Blsir~,..-  Canterburi  Agricultural  Colleae, Lincoln.

INTRODUCTOilY:

Of the twent$isix species of the. Phalaris genus of plants;
Phalaris tuberosa  has proved the most useful from the agronomic
point. of view, The species has been variously known as zhalaris
dominutata,  Phalaris bulbosa, Toowoomba grass  and &nary  grass.
It has been grown in Nero  Zealand mainly as a constituent, of cer-
tain pasture mixtures but has not proved. its value  for certain
reasons which will be indicated later. Nainly  as a result of

investigatiotis  at the Waite Ljesearch  Institute, South Australis,
this grass has given promise of being a valuable add.ition  to the
useful pasture species, and the result has been that it i’s being
cultivated with considerable success in many parts of the Common-
wealth. During the past two years it has been sown on a number
of properties throughJut  Canterbury and numerous enquiries are
being made concerning the ngr:jnomic features of the grass and its
future  poss ib i l i t ies . The plant  i tsel f  is  a  tal l ,  strong.-c.rowing
perennial with one or more swellings in the region of the lower
stem internode. The blade. of the leaf is very lonL$,  broad, flat
and bluish-green in colour. The ligule is one of the longest in
any of the grasses beink  almost as long as the leaf is wide. In
habit, the plant, if not grazed, grows in clumps ug to 3 ft. high
producing a great bulk of herbake, The tall stems terminate in
very closely comgressed panicles bearing a rather low yield of
seed. Usually the yield of seed per plant is 2-3s of the total
weiC,;ht com&ared  with 2O-3O$  in the Hyegrass. The seed is oval,
flattened, moderate in size (jOO,OOO  per lb. com$ared  with 240,000
per lb. in the case of Perennial Ayegrasses.

Phalaris tuberosa  may be confused with certain other
species particularly Phalaris minor and Phalaris canariensis.
The BoWnical differences between the various PLLalaris  species,
have been fully described by Allen end Zo tcv  ( 1). There has -
been considerable controversy  regarding the origin of Phalaris
tuberosa. According to Trumble (2) the grzss  appears to have
been introduced into Australia under the name of “Phalaris
Commutata,  ‘I It is believed that this was obtained from Italy
by the Mew York Department of Agriculture and forwarded to Toov;oomba
about 1884. Since then it has. been d.istributed  through the
Southern parts of Australia and. in scattered areas of Canterbury,
The grass is the same Taxonomically as ?halaris  Tuberosa L of the
Kedi  terranean regions. It is, however, .superior as a pasture
plant under. Australian conditions,  to thzbse  forms sf the species
which have recently been ebtained  direct from the Mediterranean
region. Hand crossing between the Mediterranean Phnlaris Tuberosa
and the Australian form indicates -that the two types are csm-
pletely compatible and ,ive r i se  t o  n<)rmal  pr:>geny.
put forward by Ewart (3 ‘i

The arg.uments
and Kennedy (4) as to the hybrid origin

of the Australian form have bten generally rejected but there is a
wci;ht,  of evidence in su,gort  of the belief that the Australian
forms are variants or ecotypes  isolated from populations naturally
sccurri  ng in the Diiedi  tarranean  region e

SOIL AND CLINATI~~~APTAB~~lTY:

A feature of the c,rass is  i ts  abi l i ty  to  persist  zn so i ls
of a wide range of fertility. Althouk;h  under Canterbury condi t-
iihs the grass has not been under observation for a sufficient
period to determine its yield and persistence on soils rane;,ing
from light to heavy, it is true that the seedli,ng  development on’



the light dry plains, near Burnham and at Aylesbury has been
h:.ood  when sown on a fallowed and, well prepared seed bed.

The  Phalaris species are suited to climatic cond.iti,ns
characterised  ‘by winter rainfall and summer  dryness, UnderAustralian conditions Phalaris Tuberosa has been found to thrive’
well on areas of 17 inch to 30 inch rainfall or over  and at
altitud’es up to 4000 feet.
grass to

In dealing with the relation of the
soil and climate, one of the outstanding features of

the grass should be considered;
drought resistance.

namely, its high degree of

JJROUGHT  RESISTANCE:

9

r

This feature has accounted for some of the popularity of
the grass under certain Australian conditions. The need of .a
drouLht enduring grass is not of s&h  concern in New Zealand as in
parts of Australia, but neverthclees  this attribute plus that

fact  that  the  grass  grows wel l  on l ight  so i ls ,  at  ihast suggef;tu
the usefulness of Phzlaris tubcrosa on some, of the dry plains land.
Drought resistance in Phalaris tuberosa  is associated with several
factors. E’irst  of all the swollen internodes at the base of the
stem play a part.
in .the  spring -

There is a downward m&raticn  of ,food nutrients
the material stored assisting the plant to with-

stand drought in the drier periods. Drought resistance in J?ha-
laris tuberosa  appears also to be associated with the fact that
the plants possess relatively few main roots which penetrate the
soil deeply and are not distributed very densely’in the surface

l a y e r s . At the Wai  tc Insti tut&,  first .year  ‘penetration throuc.:h
a heavy sub-soil clay has reached a..vertical  distance of 76 inches,
The roots, especially those in the upper layers, possess a downy
covering v;hich is corky in nature. This is thought also to be
effective in preventing loss of moisture, from the roots during a
time when the soil is very dry.

THE SEED:

moderate 111
The germination opac,ity  of the seed is usually only
rarely exceedink  75% under laboratory conditions. It

has been found that “after-ripening”
Phalaris tuberosa  seed,

is usually necessary with
This is especially so when a seed crop

has been grown in a cool moist district or when it has been har-
vested under damp condit$ons  such as occurred throughout Canterbury
during  the autumn. of 1936-37. In two particular samples harves-
ted durfne  March this year the laboratory  bexxnination  immediately
after harvesting was 42% and 47$ respectively. After one month’s
storage the figures were 517:  and 56%, and after two months the
samples germinated 61% and 64%. It will be observed that even

‘after ‘this period of storage the germination was low.
It isAun-wise, then,to  sow new season's seed during the same year.

common impurity of. commercial seed samples is Phalaris uinor - an
annual. Unfortunate comparison between this annual, and the
perennial species has been cne  of the causes of lack of appre-
ciation of the qualities of j?halaris  tuberosa. Reliable iden-
tification of the two species from seed characters appears t3  be
difficult although one reliable distinguishin& character is the
pink root tip of Phalaris minor, (5) compared with the white tips
produced by Phalaris tuberDsa.

SEEDLING DEVELOPMENT AND ESTABIISHL~NT:

The seedling development of:  Phalaris tuberosa  is vigo-
rous compared with such a grass as Cocksf!lot  but is not So vi&orous
as Ryeerass  in  the seedline yeai, Cashmorc  (6 )  has sh;>wq  thct
Perennial RyeEras  is m3r.e  vigorous in establishment and early
c r..w  th thzc n Phalaris tuberosa, ln his  tr ials  single plants  :,f
Perennial Ryegrass  jutyielded  Phdlaris  tuberosa  by more than, lOO$
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at every monthly harvest in the first year.
8’ produced from 2s

Perennial rycgrass
- 4 times as many tillers  and 5 times as many

leaves as Phalaris tuberdsa  in the first year. In the second year
however, Phalaris tuberosa  was the heavier yielding s,pecies: At
maturity the PhBlaris  mielded  the ryekrass  by 100% both in terms
of leaf and total herbage. Cashmore’s  results have indicated
that Perennial Ryebrass is a more rapidly establishing and a
more aggressive speciea  than Polaris  tuberosa  in .the  first year
but that, when well established, Pha)ari$  is more persistent and
productive. Such a conclusion has been confin;led  by observation
upon single Ryegrass  and Phalaris tuberosa  plants, now six years’
old growing at Lincoln.

cg

‘The chief reason for past f,ailures of Phalaris tubcrosa
in’ New Zealand lies in the fact that the susceptibility of the
species to competition in the seedling year has not beeri  generally
appreciated. The presence  of any form of competition,perhaps  due
to the sowing,  of, this, e:rass  in a seed mixture or through the.
presence of weeds, is a serious detriment to good seedling estab-
lishment. Trumble (7)  has shown that under South ,Australian  can-
diti.ons  the inclusion of even 8-10  lb. of Perennial Ryegrass  in
the seed mixture is sufficient to suppress the est .blishment  sf
Phalaris tuberosa. His figures are:

Pasture sown May 193l’with Phalaris 50% - Ryegrass  50%
He rbage

1:
1931 coniained  Phaiaris
1932

7% - Rgegzass  93%
35-F  ” 65%.

Pasture sown May 1931. with Phalaris 75% - Ryegrass  25%
Herbage

It 1931 contained Phalaris 21% -. Ryefrass  79%
1932 II II 65% - 35%*

The areas s4wn with’ Phalaris throughtiut  Canterbury during
the past two years have been sown alone - about 10 lb. seed per
acre tir with white clover (8-10  lb Phalaris + 2-3 lb White Clover).
Where the White Clover has been sown with Phalarb  it seems to
have developed ‘to the detriment of the e On the other.
hand, even dvhere  the ,&&&&&  has been sown alone on medium - Load
land during 1936 and 1937 there have been few cases in nrhich  the
strike of Phalaris tuberosa  was fair. In all these cases of poor
establishment, weed competition has been severe. This has re,-,  :
suited  in unjustified condennation  of this pasture plant. O n
lighter areas weed competition has been negligible and the better
seedling development of Phalaris has been noticeable, This
position concerning weed suppression of Phalaris is of course bound
up with neglect of early cultivation. The deep ploukhing  of an
area to be sown in Phalaris must be perfomed  early in order tj
reduce possible weed competition by pemitting time for light
surface. cultivati  on during a summer fallow. January to March is
the most satisfactory time for sowing throu<hout  New Zealand.
Hence the need for initial cultivation in t efi spring. Six to
eight lb. of seed ‘per acre is recom!2cnded,  to be mixed with  1 cwt.
of superphosphate  per acre and broadcast or dri lied on  medium-heavy
land and drilled on lighter soils. Seeding must be shallow
commensurate with the presence of soil moisture near the surface.
The records given below of eight Phalaris crops sown in Can’tel’bury
show that the seed ha’s been sown on hastily  prepared seed beds,
cultivated  in the autumn and in 'some cases the seed Was  sown  as
late as the end of Apri 1. These reasons for failure are the ones
well known  with many  attempts at pasture establishr=nt.

PRODUCTIVlTY  AND EARLY MANAGEMENT:

A very critical period in the  life  of a. newly sown Phala-,
ris area is during the first, year after sowing* Plants which sur-
vive this period and are in vigorous condition are likely to remain
permanent. Total production during this first season after sowing



is  rather low, With this in mind I;;razinb  durin&  this period shiuld
be adopted solely in the interests of develogin&he 2halaris pla,nts
rather than from the point of view of seeking a hiLh return  from
t h e  past.ure.brazinE  should not be srarted  until the plants are
well established, ypssessiniL 3-4 tillers ger  plant.
is reacrhed  about 10 weeks after sowine,.

This stacc
botati;nal o r  ju icious

2grazing in the winter and.  early sprint  seems usecntial. ,fatz:l
policy in some  of the Canterbury areas has been thc?t  of using the
YoUne;  Phalaris field in the first year as ap’cdd  area on which sheep
COWS anoxs’  have been allowed free run for an indefinite. period,
The Phalaris plants ail1 be firmly established by the second autumn
provid8.d  careful- grazing has been practised  in the seedling yec:r.
It is fron  then on that the great value of the grass is evident
namely  the vigorous productive growth during autumn and ,early ,winter.

s !

c,

brasses, ”
.The  grass has been aptly described Ss the “Kina of. Winter’
on account of the remarkable developl:Jent  which -commences

during the autumn and early winter while other permanent e?nsses
become dormant. The autumn  reEene,ration in the case +S:th&  :Phalaris
tuberosa  ,is d u e  t o  t h e  fact  t h a t  the s w o l l e n  b a s a l  i n t e r n o d e -
stem provide a means of storage gf foj$ material v&lich  i’s utilised
for the :yroduc tion 9 herbage, at a; t.irne  wh&n  absorpt$  ori  bf “nutri-
ents is ‘low. The plant must  be given  an opportunity to.s’t.cre  this
reseme;fic:;d  in the period  precedifie  -the autmn  and $intc*i;  This i.0
the basis ,-of  a very important pDirit-‘6f’  management whi6h wiJ$ be .
r e ferred  to  a&n: viz. i spellin&,:  th e Phalaris in sprfnb-when  ‘trans-
locat ion  o f  f ood  i s  a c t i v e . Growth:.$ecords  are being! kept of six
year old Ryegrass, Cocksf.oot and Phalaris tubcrosa  plants1 So far
such redords  have not been com&eted  :over a peri:Ld  of 4 Year but
the relative browths  durinb  the early part of this  yGq indicate
that during the months of uarch, &ril, bay, June and July,  the
Phalaris tuberosa  was in a high yieldink,  ,geen  and Succulent  con-
di tion  compared’ with partially dormant Hye&rass  and -Cocksfoot*

NUTRITIVE VAIDX:

A chemical analysis of Phakaris  tuberosa  has been ,made
at the Canterbury Agricultural College using green-leaf material
in typical gkaeing  condition - 2 inches long two weeks after cu’c-
tine. The analysis on a lOO$  dry r.zatttir  basis is as follows:

Total ash ..* 14. og
Line . . . .285,%
Phosphate . . . .810$
Chloride ..,. 2.08%
Crude Grotein ‘. . . 2 2 . 3 7 %
Crude fibre . . . 20.7%.

P

The lime figure is very low (c.f.  Trciirie Grass ,875s).
The chloride is high but similar figures have been obtained for
rxixed  pastures in i,arts  of Canterbury. The protein content is
normal for a pasture in this condition. There is a bad balance’
between the line and phosphate and it is likely that Animals fed
on pastures of similar composition would benefit’ from a lick con-
taininh a  l a r g e  percentage  Lf lime. The above f i g u r e s  refer  t o
succulent leaf growth two weeks after cutting. The nutritive
value varies remarkably with the stage of growth.

Richardson and Trumble  have e’xamined  this 1:latter  in some
detai l . They .found that  the crude Qrotein  content of the herbake
of Phalaria tuberosa  fell from  33% at the early tillering  Stage to
3.37%.  at ma turi, ty . The percentage of crude fibr? and ni troben-free
extract&.ves  increases continuously f ran tillerink,  to maturi tY . . The
ratio of protein to oarbonacsous material in the herbabe  was 1: 1.6
at early tillering  and reached a value of 1:26 at maturity and the
amount of Nitrogen,Phosphoric  &id and ?otash  in the herbage  at
maturity was considerably less than that present at earlier stages.
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THE  DEVELOPMENT OF CER-TAIN PHALARIS AREAS  IN CANTERBURY:

Field 1~
cast at

, Deep heavy loam. IO lb. Phalaris tuberosa  sown broad-
the end of April 1936, with 1 cwt. of ammoniated  super

immediately .after  green feed barley has been ploughed in Th:strike was very poor and in the spri.ng, thl area was coveied  with
wild turnip and other weeds, In the. &turm 1937, the Phalarfs
plants were very sparsely distributed but those which had survived
the weed competition were vigorous.

P

Field  2 : tight-medium  loam.
wheat.

Area grubbed and deep ploughed after

1936  -
Two- weeks cultivation’ before sowing at the end of uarch,

10 lb. ?halaris  + 3 lb. white clover with 1 cwt. super,
broadcast. In November 1936 tae Phalaris plants were very thin and
stunted and the sole of the ground was a mat of annual weeds mixed
with white clover, In April 1937 there was only a trace of Phalaris.

skim plou&cd  after barley, cultivated

clover with i cwt.’
deep yloughing  - 15 lb. ihalari  s + 3 lb. white

super sown in nid-April  1936.
dressed + ton line + l* cwt. super.

In October top-
There was a dense mother of

weeds in the spring  but the area was grazed with cattle durink  Sep-
tember and October. In the autumn the phalaria  ylants which sur-
vived Rere  not vigorous and were sparsely  distributed (1 plant per
2 sq. ft.) in a very dense uat of white clover.

Field 4: Heavy clay loan. After yeas, harvested in January 1935
the area  was deep plou&he.d, cultivated and 10 lb. Phalaris + 1 cwt.
super was sown broadcast at the beginning of April.
first year.

No  grazing in
x light yield of seed in February 1936. Area grazed

with cattle throughout  1936 and shut u- jn Novexlber. Duri n&  the ’
secorid  autumn  a seed cro&  was taken. & ne month after harvesting,
(lense leafy plants 4 I8 hiljh  covered the area. This is the most
successfully established *stand  of Phalaris which has been observed,

Field 5: Medium sandy loam. Area in wheat X935. Stubble deep
ploughed in April and 10 lb +Phalaris  + 2 lb white clover sown in-
mediately, after ground had been sutiace cultivated. A light seed
crop obtained from a very thin covering of plants in first autW?n, .
Grazed with cattle after the harvegting  of the seed and in March
1937 there was only a trace of Phalaris in the mat  of white clover
and weeds.

Field  6* Sown broadcast after peas in early A ril 19
Ibtii~  + 1 lb white clover after 3 weeks Fallow 2

6 using 10
allowing deep

ploughing. The strike was fair but at the end of’ Se$tember  the area
was grazed with 140 ewes on the 8 acres for 6 weeks with the sheep
on for 4 h.ours  daily. In the first autumn there was a dense cover-
ing of white clover with only a moderate distribution of rather
spindly Phalari  s plan.ts,

Field 7: Wheat  stubble skim hloughed  in February 1935, Later  deep
ploughed and worked fhorouk,hly  with cultivator and harrows. After
a month’s fallow 8 lb seed with 1 cwt super was broadcast in aid-

Qril; The seedlixag covered in the first yeat  was dense but growth
was slow, In the spring 1 cwt of sul hate of ammonia was applied
and a seed troy obtained in March 193 ii , The field was grazed during
the first autumn and heavily
('1936). 3y th e second autumn
promising than in the autumn
weeds and other grasses.

H

Field 8; I;ight stony land.
fallowed and drilled with 10
weeks .af ter sowing theze was

during the second spring and summer
1937 the PhalariJ  area was much, less
1936 and eventually became a cover of

Area  ploughed  a f ter  turnips ,  summer
3rb. ghalaris in February 1937, Six .
a good covering of Phalaris - the.. _ . .

plants being two-thirds the size of oat giants sown the same  tine.

i
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From the above outline of the history of some of the
fields which ha-ve  been sown -in  ,Phalaris  tuberosa  durinb  the ,gmt
two years it is ,apgarent  that from our,  local evidence we are not
able to estimate the attributes of the grass. ’ In few cases has
the grass bee:1  ‘sown ur.dex  conditions in, which’it had even a’slight
chanc’e  of sucoes,sful  establishment and where .a successful, strike
was:  obtained,
during the

the pastures have bee-n ruined by continued grazing
s.gring  and s’ummer  after the seedling year,

TRl.MANAGEIKEN!1’  MID UTILISATIOK  OF PHALARIS  TUBEROSA:A,,,. .

snmC?.i: con-;.,,deration  of the information already given
should indica-re  that a field of Phalaris tubcrosa  needs special’
‘attention concerning establishment and early nanagenent. The
important points nay,  be aummarised:

( 1).  The use 02’ ,good viable seed - preferably seed harvested during
the year >rzceding  sowing;

(2) .Proper cu:- tivatFon of the seed bed. As f’o’r any permanent
pasture the ideal is for a seed bed which is firm, moist,
wcedif  ret and fertile - conditions obtained after early cul-
t ivat ion arid. a summe::  fallow;

(3) Shallow sowing. of the seed early inauturxi. The. s e e d  s h o u l d
not be so.i:n  more than half an inch deep. With such. a slow
:establishing plant? the  advant,ag.es  o f  sowin&  early and ‘with
the seed and manure  in close contact need no emphasis,

(4) The~avoidance.  of any%ing but very light brazing in the
seedling .~ear. Better establishment will be obtained if
brazing :iz &volded,  i:? this first year.

The S&Q:ir.e, of clover (white or subterranean at the rate
of 2.3 lb. pez  acre)  w.i.  1.1 p::obably  prove necessary to provide
Hi  trogen which wJ;  1,-1  be needed especially in later years. The
clover may be introduced at the time of sowing the Phalaris but
i t  is. suggested  that  this
casting wi thout  m&u~c

will be better infroduocd  by broad-
immediately, after the Phalaris has been

drilled., In this way the drilled Phalaris will have a better
chance in its seedling stage of overcoming the clover coupetition
which has beet  apparent  in the local areas where Phalaris and
Clover have been drilled together. Once the Phalaris is estab-
l ished it will not be affected by the clover but will respond to
the Nitrogen sulJplied,

Managenent  of established Phalaris tuberosa  should be
in keeping wi:,h the two .-.ecognised features of the grass - Pro-
due tivity in autumn asd winter, Persistence and drought resistance,
Phalaris tuberosa  is particularly susceptible to defoliation in
the s p~~~p~“~~~‘-<~  r ‘,y s um1;?  e r , At this time there is a marked
downward movement of nutrients which assist’ in the development of
the root system and are used later for autumn regeneration and to
provide  the meaxs  of withs  tand.inc a dry. period. T h e  d o w n w a r d
movement of reserve foodE.: i s  indicated by the  obvious  enlar[;enent
of the basal internod.es  ?-urine October and November. Def oliati on
during this pe ri <.d is bound to, check. the extent of downward move-
ment and thereby  limit this accumulation of food, and reduce
both ability and vigour of autumn regeneration. The inference
then is (1) for inte,rmi  tl;ent grazing frow Eartum  to spring;. (2)
comgle te spelJ..ir!~  during the sprine; and early summer when there’is
an abundance of feed from tile main pStUreS; (3) uti l isat ion of
the final development  as (a--)  hay - cut at the early heading stages,
(b )  f o r seed i.roduc tion ) or (c) as mature standing herbage.. Any
decrease  in ferQ  lj.ty ohou!..d ‘oe  overcome by annual top-dressing
in the  winter  xith  1 cwt, per acre of SUM  rphosphate  and * ton lime
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in addition every 2 or 3 yea& dependink upon the nature of the
soi l . After a tine the .grass  nay tend to becol;?e  sod bound and
there may adlje’ar to ,be a laok’  of persistence,

titularly to  cases  In l ight land.
This ‘applies par-

The sod bound conditioli  is to
be avoided by mechanical fenovation ua.ing  disks in the early
autumn and by -the furthei  introduction of subterranean clover on
Jight land or white clover on the heavier land.
these should be drilled with aanure at the rate

At t h i s  stag:e

a surface which has been disoed  or grubbed.
of 3 - 4 Ibe :n

On nediurn  to good land this grass should  be of some  value
when sown alone in one field of the farm
for  a l l  c lasses

to  be used for green feed
of stock during autmn  alfid winter,

hold.ing.  fields are unproductive.
when the  main

6

When suitably sown on light dry land the grass certainly
r,ws  well in the seedling stage as evidenced in the fields
rowing at Burnham and. Aylesbury  in Canterbury. The ability of

the grass  to withstand dry conditi,Jns  also points,,to  its possi-
bi l i t ies  on  l ight land. Then ak,ain  it graws we11:,:in  association
with subterranean clover. However, in  spi te  o f  the  fact  that
Phalaris tuberosa,ia  successful on the Sight lands of &mtralia
and although its early &‘&wth,on.  the -lighp/lands  of Canterbury has
been good so fati, it is. felt that this ‘early ,gonise  on light
land nay not be naintairied, O@ su&i  imd  with the alluvial
shin&e very near: the su$face,:the  t;3ti%ure  developeht  of the grass
is not likely to be so good as in,,the~  case of nany of. the Austra-
lian dry land areas in which there is deep  silt and sand over a
clay subsoil .

The grass  has not been growin&  under Hew Zealand con-
ditions for a sufficiently long tine to allow for rrarked  &nthu-
siasrz  concerning its future. In spite of the unfavourable  but
unjustified inyressions obtained fron the evidence of the local
areas which have been described above, the attributes and
features of agricultural value of the g.rass have been accepted
and proved. If Phalaris tuberosa  is Elanaged  along  the lines
suggested it seems likely that this grass will occupy a most  useful

‘even if linited glace  in our grassland economy.






