SOME OBSERVATICHNS O STRATIN TH GRASSES. Do

S.H. Saxby, Plant Ressarch Station, Palmerston North.

It is probable 'that within every plant species
there is great variation, whether it be growth, habit,
di sease resistance, seed or flower production, or longevity

In the nore common of the worla®s useful pasture
grasses this variation is very marked and has led to a
nunber of institutions tsking vp the improvsment of ceriein
species.

Some siX years ago investigation into the straing
of the nore inportant of ew Zealand's pasture grasses was
conmenced at this station and the object of this paper is
to outline briefly some of the work being done and the
benefits that have resulted from this work,

_ ~As a simlar schene is being adopted for all
species it is proposed to indicate the general |ines‘on
which the work i s being carrisd out.

The first step is the collection of material to
workwith, At this station it has been the practice to
use the comercial sccé sample as the unit.  Sanple g from
as many districts as posgible iNn lew Zealsnd and other
countries have bsen obtained, chiefly through seeds merch-
ants and other research i nstitutions. In sone institut-
lons it is the practice co hand collect samplcs of sccd or
pl ants fromvarious locelitics. Wile this nethod has
much to commend it, It would aﬁpear that for a rapid, less
costly, and | ess | aborious nethod the commercial seed
sanple is the nmost satisfactory, especially in the initial
stages of the work.

_ The second step is the testing of the materisl
obt ai ned. Two nethods of testing can be adopted.
(1) The sowing of seed in broadcast plots or rows.
(2) Sngle plant study.

At this stage of the work the second method is
quite unpracticable if it is desired to test out large
nunbers of  sanples. The first method i s considercd
qui t e accurate enough for initial trials where the min
object is to decide whether or not any rapid improvemsant
oan be made by the incressc Of certain superior ~|ines.

In nost of the species that heve been dealt with
it has boon possiblec to isolate dsfinite scotypes such as
I n rysgrass the Hawke's Bay type, the Xentish old pastures
type and the South Island arablec | and typs. In brown tOp
two distinct scotypss have been rscognised i N Canterbury,
the foothills typs and th: "dryland™ typs. Thess 660ty pe 3
heve been evolved in some cases DY natural sclection and
I N other cases by conscious human agency.

The third step, which, tO0 the general farm ng
conmunity has, up to the pregssat, bssh MOSU widely recog-
nised and appreciateda, 1S concerned wWth the increase of
superior linss under the control of certificetion. '
Certification has two mein objectives, the guarantezing
to the merchant or farmcr of suFericEr type and the slimin-
ation of infirior types. The tirst objectivs IS t00 well-
known tO wsrrant discussion. The result of the sccond
object 1S IN dirset proportion to the anmount of certificd
szcd sown .
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That it is achiuving its object isshown by ths anumber of
lings that hava come into this station for test, that whilc
not being certificd, ocanbe traced back ons, two, or threc
gencrations t0 & cortificd line.  The velue of certificet-
I on has shown up wherc rysgrass semples have comc in for
test with g view to subscquentccrtificstion. A number

of these samples whil st not ccrtificd arc one Or morc
gencrations removed from ccrtificd scea, and have provod
to heve boen e mixturc Of truc end felse pereannial. | f
certificetion were to be droppsd this mxing of typss
would incriass repldly ead the rysgrass position would, InN
a fow yesrs, be 1N the position that it was i N some SiX
ycars ego.

Ths fourth st.p dsals with the improvement of
certificd streins which in themselves havr shown al nost eag
great ¢ varistion as hes ong ccotype from another. At
this stege singlc plent study egnd conscquent plant testing
becomes nccessary.  The prococdure gensrally adoptsd 1S to
put out a lerge gumber Of spoced single plan%s to be stud-
icd.  The best Of thesec arc then selectcd and put out as
tiller rows end tiller clunps. Thi g method tends to
climinete 10 & very large extcat chance variation dus toO
soil fertility, discasc attack, Oor post attack.

The next stage 1S the selection of a small number
of the bost of these plants snd their mutual inter-pollin-
ation under controllcd conditions in g glasshouse.

Al t hough by no mcans the | ast word in inprovement nethods
It docs afford a meens of 2 wery rcpid inprovenent.

After this follows the -much slower but more
certain process of improvemeat by means of breeding super-
ior pedigree typss.

It IS now proposcd t0o deal With individual
species.

Percanisl Rycarass.

For a good many yeers therec was a general but
unproved Opi ni on thet rysgrass harvtstod from the ol d past-
urcs of Hewke's Bay, Poverty Bay, and Sandon, was of a
better typo then that produced throughout the remsining
secd producing districts of New Zgaland. Wth the object
of proving or disproving this opinion, about 100 linecs of
commercial rysgrass werc Sown in small plots at tha snd of
1928. Very mrkod differences showed Up from the tinme of
e¢steblishment. The plots sown with South Islend sced
ceme away very qui ckly compared with the remainder. By
the cnd Of the summer it was apperent that the plots which

started off so vigorously were dying out and thet ths -
others were thriving. Tho foll ow ng autum a considerably
greater numbsr of plots weg sown with the obj ect of | ocat-
Ing nore accurately the limts of the districts producing
the superior typs.  This was accomplished and it wes
deccided tO commence i N 1929/30 in the Hewke's Bay and
Poverty Bey districts the scheme of rysgrass certification.

Since that scason whon 3028 acres of rycgrass
were inspected the certificetion scheme has rapidly grown
until in the 1932/33 gceson ths peak acreasge of 22,917 wes
reached and cmbraccd ereas fromNorth Aucé?and to Inver-
cargill.



Wth the object of exploring thoroughly the
commercialryegrassof the world a considerabl e nunber of
sanples hava been obtained from other countries. Samples
from the following countries have been tested:- England
[gcomrercial, i ndi genous, and selected), Scotland, Irsland,
ol and, Cermany, Sweden, Deamark, Russia, Czscho- Sl ovaki a,
U.S.4., Australia, and Italy.

_ Thesc semples have covarod a wde range of types
rangi ng fromthe Kentish ol d pasture type to the extrenely
poor types received from USA and Italy.

The English and Irish commereial ryograss is
vary varieblc but all of it rargeswithin the falsc pcr-
eanieltype, much of it being simlar to ths average falsc
percnnial of New Zeal and. The English old pssture rye-
grass is a verydistinct gcotype, but, although it is said
to be the best type for English pastures it has failed to
approach the New Zealand certified type in production,
persistency, or discasc resistance. It starts off growh
late in the spring, rusts badly in the sumer, end fails
to make any appreciable quantity of autumm or wnter
growth.

. Seed from other FEuropean countries has proved to
be chiefly of the fals¢ perennial type and is alnost in-
variably of a low producing and wnter dormant character.
This wnter dormant character can very largely be attrib-
uted to the cold conditions under which the type has bgen
evolved, these conditions being frequently unsuitable for
pl ant growth.

_ As a contrast to these winter dormant types one
finds that Australianryograss, some lines of which are
very simlar to the New Zealand certirfiecda 'type is mch
earlier to start growh in the spring.

* So one can broadly classify the better types of
rycgrass | Nt O three MAI N groups.

(1) The cold climats type.
(2)  The temperate ¢limatc type.
(3) The sub-tropical type.

o Promexpcricnce gai ned here ono woul d say that
wthin reason it is not profitable to bring cold clinate
strains to g hotter climatc; rather showld hotter clinate

straings go to colder cli mat es. This reasoning applies
particul ar to New Zealand. It fails when tho conditions
In the cold climate are too severe. For exanple., samples

of New Zealand =nd Danish cocksfoot were gent for trial to
Canada and were sown in a district that wss under snow for
several months of the, ysar. The New Zeal and Cocksfoot
was killed out conpletely but the Danish, by virtue of its
winter dornmancy, was able to wthstand to a certain sxtent
the extrenely cold conditions.

In confirmation of the plot trials carricd out
at Palmerstoa North o censiderable number of field trials
have been cerricd out throughout Hew Zealand. Up to the
present time sone. 74 trials hove been laid down for this
and  denonstration  purposes, and ancther 31 have been .
arranged for this season. In addition to these a large
nunber of school s heve besn suppliea With seed for trials.
A11 reports that heve come inconfirmthe general cpiniocas
formed from work done at this stetion end ia somd casés
have .shown up additional edvantagss of certified strains
over the uncsrtified. In one Or two cases where a
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grass-grub attack has becn followed by hcavy frosts the
reaction of the daiffercnt strains has been very narked.
As far as could be secen all plots were attecked by the
grub to the sane degree yet the only plots to cone away at
all satisfactorily werc those sown with the better typss.
There are probably tws causcs underlying this. The first
s the greetsr rarooting ability of the true perennial and
and second is that on account of ths considerably dcnscr
sward of tho pcrennial the offeot of the frost was not so
SGVEYE , This latter fact has also been noticed whers
frosts have been severs but with no previous grub attack.

Anpother point of interest is the neasure of weed
control exercised by the bhetter types, In the North
Auckland  district plots sown wth certified ryegrass and
white clover are maintaining a good gward of the sown
speci es. On the other hand plots sown with poorer types
were at the end of 1 to 2 ycars coverecd with a dense mat
of weeds and unsown gQrasses such as ribgrass, lotus mgjor,.
Yorkshirs fog, and pespalum. A Palnsrston North nost of
the plots gsown with = poor typo of ryegrass ran dom nantly
to voluntecr white clover.  |In some cases the i ngress' of r
rushes has heon very marked, In some trials control of
Scotch and GCalifornian thistles has been noticed.

A feature noticcd at Palmerstongnd at Winton IS
the rsacticn: Of the strains tO heavy stoeking I n the
Wi nter. At both plecesthe good types stood upto thi
stpeking quite well Whil e the poor typos poached badly.
This point is of gonsidcrable i nportance especially in the
higher rainfall dairying districts wherc the poaching is
grsatsst.

A met hod of testing type nct yet discussed IS
that by the scrcened ultra-violet [light method. Briefly
the reaction is as follows. Seedl i ngs of rycgrass arc
grow oa filtor papcr aad then placed in a screened ultra-

violet |ight. I'n the case of Italian ryegrass a fluor-

gsecnee IS noticcd whore the rootlets arc in contact with
the paper. In thc cast; of perennial rycgrass there is no
fluorescence. In falsc persnanial |ines tha per cent age of

secdlings with o positive rcaction IS greater than the
pcrecntags in a truc perennial, and according to the Gegree
of hybridization with Italian so does the &erqentae of
fluoresconcy secdalings vary,  Wthin the rtified typo
this nethod gives a good indication of the freedom of the
particular line from Italian ryograss or its hybrids with
perecanial end has bcen usod in connection Wth gertificatian

of ryegrass. Athough the nethod wll discrimnate bet-
ween true perennial and nost of the false perennials it is
not reliable when conparing types of perennial. For

exanple lines of the followng types have given a rsaction
simlar to the certified type:- English old pasture, the
best ¢f the Cantorbury old ‘pasture and a nunber of Austr-
alian lines of the typc previously described. For this
reason it is necessary that plot tests should be under-
taken in all cases where the reaction is very low end the
origin of the seed uaknown. Co

. The last stage of the wcrk at this station is
the inprovenent of the certified strains and the intro-
duction of pedigree strains which will be narketed through
the usual channels of certification.

In this work certification has proved to be of
groat value on account of the very large nunber of 1lincs
received for test.  During the last six years some 9800
lines have bcea received and this offers verYB good
meterial to draw on for improvement work. ually sone
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Tive or siz thousend single plants arg put OUt cach yuor
with ths object ofprovi di ng information on ¢certain liscs

and &t the seme time 1O providc fresh material TOr improv-
emsnt work.

The next step 1S the selsetion of the best of

t hese. The pcrcentege Of good plants in certificd lines
is vory small, and if one takes the vory bost probably
canly about zj arc worth continui n? with, al t hough from
past trials about 15% tc 20% arc of quite a good typo.
hose selected placts erc putoutestiller rows and
single plants and kcpt under cbservatioa for two years
when the best of these ars again picked out for bresaing
from. In the initial stzges of the work afair improve-
meat has been attaincd by masSS sclection.  ILast sea son
six plants were split up and plantcd in a glesshousc.
These Were allowed to inter-pollinate and a small quantity
of 2 1b of secd wes obteined .  This sced Was more thean
sufficicnt to plant out thrsc quartesrs of an acrc in
plants spaccd on2 feot wach way. It-is intenacd to
harvest thisBlock this coming scascn and the resul ting
crop will b: sowa out on some fern gfter which the linc
xlrvj.ll comé 1 Nt0O the scheme Of certificetion as a pedigrac
i ne.

That such g, nanner of inproving upon the ordin-
ary certificd line is justified is shown by reégliﬁ_ﬁn'ﬁ
trials gonducted at Harton under theeslternate System of
mowing and grazing. These trials have showa the Tnproved
line to be slightly but dsfinitecly superior to the certi-
fied mothor seed. .
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IT4LIAN AND WESTERNWOLTHS.RYE CRASS.,

, In thess specics as in Perennial ryegrass there

| S groet veristion from line to line and within each line.
Sanpl es marked as one or other of the two have been tested
and SO far as New Zcaland trade sanples ars concerned one
can say thet there IS N0 aiffercnce between the two, the
na||0r|ty of the lines being very mxed in type. Individ-
ual 1ines range from domnant false perennial of various
types through Westecrawolths to Italian.  The nunber of

l i nes gominantly of 2 good type of Italian that are on the
market is very small. Scveral good lines have been
;Lfo_cate_d and are buing increassa under the control of cert-
i fication.

With regerd t o Westerawolths NO WOrk is besing
done cn this as it is considsred that there i S very littlc
use for this cxtremcly short lived type at the pressnt
time unl ess, perhaps, tO0 replage Or be associated with
barley or oats as quickly maturing green feed.

Wimmera rycgrass 1S another extrenely short-lived
type. It produces a very large amount of feed in a short
timc but aftcr the first cut, oven given favourable CON-
ditions, it fails to survive. Al'though undoubtedly usa-
ful for somc parts of Australia it is not considercd that
there are any districts in this country whsre clinatic
conditions would justify its sow ng.

I n the forcgoingspecies it has not been possible
t0 locate any dsfinits ccotypes i n NewZeal and. his can
be accountsd for by the fact that they are prinarily
annual crops and gonsequent wde distribution and mxing of
lines of seed has |essened the chances of the evolution
ecotypes.
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The Winmera rysgrass i S a ver?/ definite ecotype .
selected for the short-growing season of parts of Australia
and as its scope in Australia is oonparatively limitedit
has successfully maintained its type.

O overseas types only a few have been tested but
the few that have been udder trial heve appeared to be of
a nore uniformtype and superior to even the better of th:
New Zea lard lings.

Work is in hgad at this station to put out 2
nass selectéd improved linc and this season some 9000
pl ants from asclscted line have beea put outfor a sesd
crop.

COCKSFQ0T,
On analysing results from samples obtainea from

fiftsen cocksfoot secd producing countries thefollowing
ceotypcs have begn noticed -

HEY TYPES.

Extreme. High sced producing, very low | eaf
producing, disease susceptible and winter dormant typc
from Russia Simlar ones have been rceeived from Norway
and Scotland.

Odinary Hy Tyops.

Non-persistent, high seed and low | eaf production
and wintcr dormant from U.S.A., Germeny, Canada, and
Czecho-Slovakia.

Inproved Hay Type. - From Germany, Deanark, and Swedcin.

DUAL DPURPOSE .TYPR. UWew Zoaland, Ircland, =nd EBnglend.

P4 STURE TYDE . Wales end Welsh plant bresding station

Of thoss types the dual purposc type IS the one of
most velus I N Now Zeeland on account of its persistency
and high leaf and seccd production.

The hay types of which the Danish isthe best
known are of very littls velus and the Goverament certif -
ication schene aims at the exclusion of all types but the
dual purposec or New Zealand type.

Al though in the prst 2 largeamount of Danish
cocksfoot wes sold in this country verylittle of it is
bei ng harvested 2% the present time aad sold as New Zealand
oooksf oot . Some Si X huadred sanpl es of cocksf oot Ve
been received for test and of thesc only ten have proved tc
be of the Danish type. Al'l of thesc wercunstained and
were therefore presunably harvested i N -this country ead
sold as being of New Zealand origin.

AGROSTES - SPECIES.

O the agrostls spceics the NOSt common and most
useful at the present time IS brown top. "It is the best
from tha point of wview of both lawn and hill country
pasture. Rcd top, of which a large anmount was previously

Inported and sold, IS occmsionally found as an inpurity in
New Zealand grown brown top. As this grass, on account
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of its eoarscness and non-persistency under mowing Or
grazing, is quite useless New Zgaland Brown top iS being
certified to as being freec from red top.

A distinct eccotype has been noted comng chiefly
from the drier and poorer parts of the Canterbury plains.
This is a wiry, rhizOmatous type of plant and is of very
littlec value for pastures. Its uses for lawns has not
been fully investigsted up to the preseat tine, but indic-
ations are that it 1S not nearly as good as the ordinary
brown top.

The area of prown top harvested in connection
wth certification varies considerably from Season to
scason but so far the acrecagss passed have ranged from
14000 acres to 22000, most of this being in the South
Otago district although South Canterbury and North Qago
coatribute a certaln nount.
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