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SOME OBSERVATI ONS ON STRAI'N | N CLOVERS.
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L. 7. Gorman, Assistant in Agrostology, Pl ant Research Station.

Recent research on grassland problens has nade prom nent
the inportance of strain in pasture species, The strains of grasscs
and clovers sown determne to a very large extent for what purpose
the pasture is nost suited, what its carrying capacity wll be, and
also the extent of its wuseful Ilife, ijost of the pasture species
when studied show sone strain difference, and so it is the object
of this paper to dcal wth the strain differences which occur in
t he Lefuminous speci es which have been studied at the Plant Research
Station,

Strain studies on wWhite clover were commenced Six Yyears

ago when 104 sanples of conmercial seed were sown in small Dbroadcast
plots on the Research Area. These plots gave promsing results so
In the following spring these, and another 525 | I nes, were sown.

The technique was changed to permt sowng the clover in rows.

This allowed bettor establishnent, and made possible the control of
unwented volunteer clover till such tine as adjacent pairs of rows
could grow over quickly and give the equivalent of a broadcast »lot.
0 the total 629 lines sown 587 were New Zeal and commerci al samplcs,
15 were of Kentish origin, and the remaining 27 were nostly Dutch.
within a year these plots showcd renarkable differences. Fron
observations, together with data fromsingle plant trials being
conducted si'multaneously, a suitable type classification was worked
out . Each sample tested came wthin one or other of the six types
which were as JTollovvs;

Typc 1 New Zealand No. 1 =~ A large-leaved, w dely sprcading, Stout
o stoloned, highly productive and persistent typo. .

Type 2: New Zealand No. 2 - Lcaves smaller than the Type 4 group,
stol ons nore slender, pl ants dense, but | ess productive
, than Type 1.

Type 3: Qdinary New Zealand - Leaves nedium sized, conparatively
low producing:, and | owpersistency after two years.

Typc 4 European and New Zealand Dutch - Leaves small, production
very low after the first six nonths; a free-seeding,
short-lived  type.

Type 5: Kentish yild WVhite -'A snall-leaved dense type of plant
never highly productive but quite persistent when compcti-
tion from tall growing plants i s not excessive.

Type 6: Ladino - A very large | eaved tall form good hay production
but  poor persistency under closer managenent,

A the end of the second year the economc differences
between types were cvem nore marked. It was quite apparent that
agcg/in @ pasture did not indicate type differences, so seed certifi-
cation relative to type and not to age was then decided on.

The New Zealand No. 1 was proving exceptionally good for
high production, for recovery from cutting, for making wnter growth,

and for early spring growh. It was also able to wthstand com
petition, so lines domnantly of this type werc considcred suitablo
for "iother sced" |ines. Subsequent tests have proved that this

type wll grow and persist better than any ot her New Zeal and typc.
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Sanples domnantly New Zealand MNo, 2, but also containin
sone New Zgaland No, 1 proved suitable for maintaining quite, a g@oo
percentage of clover in a pasture so these were deenmed certifiable
as "Permanent Pasture" |ines. Any of the seed lines certified are
greatly superior to the types which are excluded from certification.

The rejected |ines belong to Types 3 and 4. Evtn so the
Qdinary New Zcaland type is moro useful than either the European
or New Zealand Dutch type.

~ Since tho strain differences have been established and
their inportance rcalised these has been a steady increase in the
nunber of sanples submtted for trial wth a view to certification,

The followng table shows the nunber of sanples, sown in the spring
of ¢ach year:

Year, _No. pf. ldnes. No, of -Q:L_o:igs(includlintg 3:ontrol

1929 630 800 ’
139 267 353
1955 % _5%0

Total 2265 2039

. Certification on type actually commenced on the lines sown
in1930. Durinz the last two years chemcal tests as well as plot
trials have beecn uscd as an aid to an carly deterni nation of typc.

. The one dmet hod consi srt]s in quantitat%ivolg analysing t i:je
row ng herbage and measuring the i ntage 0 rocyani ¢ aci
\%hi ch éJan be go|i stilled off, J Thi s p%tcﬁc%ta%gs beHgn pe%/f ected, and
the percentages of Hydrocyanic acid correlated wth plant types
by the Station's analytical chenist, In the other method the sccd
sanple is used,’ Its reaction al so depends 0On the precsence Of
Hydrocyanic acid in germinating seedlings.,

~ Typc has been dccided for 1626 |ines and these have been
classified as follows:

Nunber of lines Number up tO liothcr . Number up to Nunber rejected
finalised. [ Seed  Standard. | Pern.Pasture from
L ,  standard. .certification.
1626 217 f 480 929
—_ - - - 4 =

Percentage in ‘ ( ! )
each Qass: 13405 ’ 29.5% 57 .15
|

- The abovo table shows that of the white clover availablec
conmercially a small percentage is of the highest standard and only
435 _off_ the total tested i S sufficiently good to cone within
certification,

The acrcages of white clover which have cone into certifica-
tion have shown marked annual increases Since type was nade thc basis.
. of the test. The actual figures for each year arc as follows:
Acrcs of  white clover seed-inspected.
1231 =52 1232225 19350k
31 161 929
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The natural occurrence of the New Zealand typesis very
interesting ecologically, The types, as described, secn t0 have
undergone a rapid process of natural selection to suit a series of
cco-habitats ranging from a very fertile soil type, allowng
strongly  conpetitive growh, down to a much poorer soil type where
annual crops have to be grown or wherc the sward opens up in the
suimmer and allows re-establishment from shed seed. It is on the
former soil type that nost of the New Zealand No. 1 is found, and
as conditions change to being slightly less fertile the New Zeal and
No. 2 is the domnant type, The ordinary New Zealand is found
under a wder range of soil types and conditions, being mainly on
soils holding white clover but capable of inprovenent by ghosphatic
t opdr essi ng, The WNew Zealand Dutch types occur where arable
farmng is largely practised.

. The quantities of the different types available conmer-
cially have been dependent on the extent to which these eco-
habitats are occurring in the seed-producing areas of New Zeal and,
Actually the acreage occupied by the New Zealand No, 4 ecotype is
conparatively small, that of the New Zealand No. 2 is nore exten-
sive; the COdinary New Zealand occurs quite widely, but the New
Zealand Dutch occupies quite a small area only.'

A closer study of the New Zealand sanples is show ng
that the types already nentioned can be subdivided further into
definite ecotypes and in order to understand better their signifi-
cance these ecotypes and their respective cco-habitats are Dbeing
studied closely, Qte narked differences have been observed to
occur wthin quite “small geographical boundaries.

O the'overseas types nention has becn made of the Kentish,
the Dutch, and the Ladino types. The Kentish type, in our trials,
has proved relatively low in production, but it is a pernanent
species which nay prove very useful where relatively poor soil con-
ditions occur. The Dutch tyﬁes tested have been “short [ived,
| ow-producing types, poorer than any New Zealand Dutch [lines.

The Ladino 1s a highly producing type suitable for hay conditions

only. A nmore recent overseas type tested here is the Danish
erdso, It was said to be a snall-leaved type aPproachl ng Kentish
we find it “resenbles

White 1IN apgearance ~and persistency, but )
the QOdinary New Zealand in growh form but is actually poorer in

production and less persistent than the New Zealand type.

During the last two years herbage yields have been
neasured on plots originally sow down as certification trials.
Grecn weights only were recorded. The outstanding features of
these recordings were: °

1. The high total production of green herbage from the New Zealand
No. 4 type rcpresented by Mother seed |ines.

2. The nmarked superiority of a selection from the No. 4 type.

3. The long growth range of the New Zealand No. 4 type and
sel ections. -

4. The relatively high amount of late autumm and wnter growh
made by the selected Iine.

Athough these weights werc recorded on pure swards of
white clover simlar types sown in mxtures are being tested at
Marton under the crop Experimentalist's systemof alternate now ng
and grazing., There the types are producing vyields relatively in
the same order as in the pure sowings, but "the actual differences
in yield are not so great because the rycgrass in the plots is
able” to make up 'for sone of thc lack of production of ‘the poorer
clovers. The clover types werc sowyn at the same rate in each



plot so a botanical analysis of the herbage now being produced

gives a nmeasure of the relative values of the clover types sown.
Such an analysis made 41 year 8nmonths after sow ng is as follows:

White Clover strain trials at Narton.  Sown January, 4 933.

Botanical analysis of herbage. Date 29.8.34.

Now Zealand New Zealand Kcntish Inported New Zeal and
No. | . No. 2, Wild Dut ch. Ordinary,
Wite .
« - s ) % 7
z A " 17"8
Bhagse€l over 87:9 753 80.3 95 .4 82.2

(LR

Balance of suitable species in a pasture is inportant
and the above table shows clearly a good balance of ryegrass and
clover if a good clover is also present, but a bad balance wth a
poorly producing, non-persistent type of clover.

When the strain work was comrenced 3000 spaced single

plants fromcommercial lines were studied.  This helped in differ-
entiating the types of plants, as well as giving a neasure of singlc
plant performance, After two and a half “year§ the 10 best plants

were selected and planted in a block for seeding and further in-
crease growing as a pedigree |line,

Jiore recentl g further single plants have been grown.
The best plants have Dbeen selected and tested in "tiller rows" as
wcll as being progeny tested. The 40 best plants obtained by

these nethods havo been control pollinated wthin a glasshouse, and
the seed obtained has been planted out in a three-guarter acre
block for increase growing.  Wthin three years this inproved
"pedigrec" seed shoul d be avail abl e commercially.

Srain  investigations wth Red clover (Trifolium pratensc)
have shown that there are five different groups, but of those only
the Broad red and Extra late-flowering suit NewZealand conditions,

the former as a hay type and the latter as a permanent pasture
speci es,

An intermediate "ordinary late flowerin:' group is useful

in colder countries as a dcnsc hay t?/pe, but in New Zealand it is
badly affccted by frosts and has a long 'winter dormant period,

All the New Zeal and |ines tested have been Broad red in
type . Supplies of the Mntgonery type have been inported from
Geat Britain andihése arebecing "once grown' i n New Zeal and.

A certification schene is in operation for red clover but
only the liontgomery type is bcing certified to, ~ The progress of
this certification is shown by the followng figures:

Acres liontzomery Red Cl over inspected.

Year, . . .. . . 1931-32. 19%2=35. 125375k
Number of acres, 9 7 183

Sone  herbage yield figures recorded on pure sow ngs
of the rod clover types have shown:
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1. ~ That red clover is capable of a very high total produc-
tion,'
2. The Broad red produces more than the Montgomery in the

first year after establishnent,

3, By the end of the second year the commercial Montgonery
has produced a total weight not far below that of the total
for the Bread red, and a Nontgomery selection has exceeded
the total Broad red vyield,

_ Inprovement work with red clover has consisted of nass
selections from single plants originally from lontgomery "nother
seed"lines.  The plants selected for 1933-34 harvest were
control  pollinated in a glasshouse. Seed from this is being
increase grown in a half-acre block as a step towards producing
coommercial  supplies of an inproved red clover strain.

Q@her species wunder study are Lotus mﬁ'_or and Subterra-
nean  clover, Lotus najor has shown extensive differences in
single plant trials. Mst comercial lines are very heterogeneous
so work is in hand aimng to build up a line superior to comercial
both in type and in performance,

Practically all Suhterranean sanples tested have been
sent US from Australia. Qur teats confirm the Australian
reports that inportant strain differences occur in this species,

All our tests have shown that in each of the species
dealt wth strain differences are to be found. The use of the
best strains where these can be grown, either naturally or wth
the aid of topdressing, nust Iea§ to "the naintaining of better
pastures such as the better and nore progressive farners wll wsh
to have always. Both the buyer and the seller of seed must rcly
on certification to give them the guarantee of type, The strain

| ogi st . nust t th rformance  of ' '
Sg& glgee Iiness irsi ug?/der %op C agpe t% ag\llljse a\’é%lg! a%r%we?tra |ncS:h and
species and which strains ho should wuse,
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